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ABSTRACT

Introduction: The study aimed to evaluate the
effectiveness and safety of brivaracetam (BRV)
as conversion monotherapy in adults with focal
epilepsy treated in the context of real-world
clinical practice.
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Methods: This was a retrospective, observa-
tional, non-interventional study in adults with
focal epilepsy who converted to BRV
monotherapy following the withdrawal of
background antiseizure medications (ASMs).
Primary effectiveness outcome was the reten-
tion rate of BRV as single ASM at 6 and
12 months. Secondary outcomes included the
6- and 12-month rates of seizure freedom. Safety
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and tolerability outcomes included the fre-
quency and type of adverse events (AEs) and the
occurrence of treatment discontinuation due to
AEs.

Results: A total of 44 participants with a med-
ian age of 63.5 (interquartile range 44-73.5)
years were included; 17 subjects were seizure
free at baseline, and 9 of them switched from
levetiracetam because of lack of tolerability. The
retention rate of BRV monotherapy was 88.6%
(39/44) at 6 months and 83.9% (26/31) at
12 months. The rates of seizure freedom were
72.7% (32/44) in subjects with 6-month follow-
up and 58.1% (18/31) in subjects with
12-month follow-up. The median maintenance
dosage of BRV monotherapy was 150 (100-200)
mg/day at 6 months and 125 (100-200) mg/day
in subjects with 12-month follow-up. Adverse
events were recorded in 6/44 (13.6%) partici-
pants and led to BRV discontinuation in 2/44
(4.5%) cases. The reported AEs were somnolence
(n = 3), fatigue (n = 2), and irritability (n = 1);
no serious AEs were experienced. In 21/44
(47.7%) participants, BRV monotherapy resul-
ted from the direct switch from levetiracetam.
The rates of treatment retention and seizure
freedom at 6 and 12 months were higher among
people who switched from levetiracetam to BRV
monotherapy.

Conclusion: Brivaracetam may be a valuable
treatment of focal seizures in people who con-
verted to monotherapy in a real-life setting.

Keywords: Antiseizure medication;
Brivaracetam; Focal seizures; Epilepsy

Conversion to brivaracetam monotherapy
in clinical practice was associated with
high 6- and 12-month retention.

The rates of seizure freedom were 72.7%
and 58.1% at 6- and 12-month follow-up.

Treatment retention and seizure freedom
rates were higher among people who
switched from levetiracetam.

Brivaracetam monotherapy was generally
well tolerated, and somnolence, fatigue,
and irritability were the most common
adverse events.

INTRODUCTION

Brivaracetam (BRV) is the newest antiseizure
medication (ASM) in the racetam class of com-
pounds and was rationally designed to selec-
tively target the synaptic vesicle 2A protein in
the brain with high binding affinity. The drug
has a favourable pharmacokinetic profile, with a
fast entry into the brain by crossing the
blood-brain barrier via passive diffusion, a
minimal binding to plasma proteins, and a low
potential for drug-drug interactions [1-3]. Fur-
thermore, the availability of different formula-
tions allows flexibility in administration.

In 2016, BRV was first approved as adjunctive
treatment for people from 16 years of age with
partial onset seizures with or without secondary
generalization by the US Food and Drug
Administration (FDA) and the European
Medicines Agency (EMA), with later approvals
to treat also paediatric patients 1 month of age
and older (FDA) and 2 years of age and older
(EMA). In 2017, BRV was granted a monother-
apy license for the treatment of focal-onset sei-
zures by the FDA on the basis of analysis of data
from adjunctive therapy trials. This regulatory
policy that accepts the extrapolation of the
efficacy and safety of drugs approved as
adjunctive therapy to their use as monotherapy
can improve access to monotherapies with new
compounds and increase the armamentarium
for the treatment of focal seizures. Differences
exist across regulatory bodies, and non-inferi-
ority trials in newly diagnosed epilepsy are still
required by the EMA, although the acceptance
of add-on studies in support of a monotherapy
claim could be considered on a case-by-case
basis in the future [4]. Clinical implications
might be relevant as regimen based on one
single drug may offer potential advantages
compared to  polypharmacy, including
decreased risks of adverse events and
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pharmacological interactions and improved
tolerability and adherence to treatment [5].
Given the restrictions and discrepancies among
regulatory agencies, observational and open-la-
bel trials can provide preliminary yet useful
information about ASMs given as monotherapy.

The aim of this study was to evaluate the
effectiveness and safety of BRV as conversion
monotherapy in adults with focal epilepsy
treated in the context of real-world clinical
practice.

METHODS

Participants

This was a retrospective, observational, non-in-
terventional study in people with focal epilepsy
conducted at 10 epilepsy centres in Italy. Adult
(age at least 18 years) subjects attending partic-
ipating centres who had a diagnosis of epilepsy
with focal-onset seizures [6] and converted to
BRV monotherapy following the withdrawal of
background ASMs between January 2019 and
May 2023 were retrospectively identified. Sub-
jects were required to have received background
ASMs for at least 2 weeks before starting BRV
monotherapy. Only subjects who had a clinical
follow-up of at least 6 months from the initia-
tion of BRV as the only ASM were included in
the current analysis. The last documented fol-
low-up visit had to take place before the initia-
tion of the chart review; hence, data collection
did not influence treatment decisions that were
made independently by the treating physicians,
according to their own routine clinical practice.
Exclusion criteria were history of generalized
seizures, alcoholism, drug abuse, conversion
disorders or other non-epileptic ictal events,
incomplete or unreliable clinical records
according to the treating physician.

Data on demographics, clinical history, type
of seizures and epilepsy [6], aetiology, previous
and concomitant ASMs, seizure frequency at
baseline (monthly seizure frequency during the
6 months before the start of BRV monotherapy),
and seizure occurrence, adverse events (AEs)
and drug withdrawal at 6 (£ 1) and 12 (£ 1)
months after the start of BRV monotherapy

were retrieved from clinical records and patient
seizures diaries.

The primary effectiveness outcome was the
retention rate of BRV as single ASM at 6 and
12 months after the start of BRV monotherapy.
Secondary outcomes included the 6- and
12-month rates of seizure freedom under BRV
monotherapy, defined as no seizures since at
least the previous time point. Sustained seizure
freedom, defined as no seizures from the start of
BRV monotherapy throughout the 12-month
follow-up [7, 8], was also considered. Subjects
who discontinued BRV monotherapy were
considered to have no seizure freedom at the
time of discontinuation and onwards. Safety
and tolerability outcomes included the fre-
quency and type of AEs and the occurrence of
treatment discontinuation due to AEs recorded
from the initiation of BRV monotherapy until
the last follow-up.

Statistical Analysis

Data were analysed using descriptive statistics.
Values were presented as mean =+ standard
deviation or median [interquartile range] for
continuous variables and as the number (per-
cent) of subjects for categorical variables. Sub-
group analyses were performed according to the
switch from levetiracetam (LEV) to BRV
monotherapy. Comparisons were made using
the chi-squared test. Data analysis was per-
formed using STATA/IC 13.1 (StataCorp LLC,
College Station, TX, USA). The study is reported
according to the Strengthening the Reporting of
Observational  Studies in  Epidemiology
(STROBE) guidelines [9].

Ethical Approval

The study was approved by the ethical com-
mittee of the Marche Polytechnic University,
Ancona, Italy (ID CERM 176) and conducted in
accordance with the Declaration of Helsinki.
Informed consent was obtained from each
patient or the legal representative for the col-
lection and analysis of data and the dissemina-
tion of the results.
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RESULTS

A total of 44 participants were included in the
study. They had a median epilepsy duration of
7.5 [1.5-18.5] years, and 18 (40.9%) were male.
The median number of lifetime ASMs received
before starting BRV monotherapy was 2 [1-3],
and 33 (75.0%) subjects had a history of LEV
use. The median age of the participants at the
start of BRV monotherapy was 63.5 [44-73.5]
years and 17 (38.6%) subjects had been free
from seizures during the previous 6 months; the
baseline seizure frequency in non-seizure-free
subjects was 0.5 [0.3-0.8] seizure per month.
The reason to introduce BRV was the lack of
efficacy with other ASMs in 16 (36.4%), the
occurrence of adverse events with other ASMs in
21 (47.7%), and both reasons in 7 (15.9%) sub-
jects. Baseline characteristics of participants are
summarized in Table 1.

In 21/44 (47.7%) participants, BRV
monotherapy resulted from the direct switch
from LEV. People who switched from LEV to
BRV had fewer prior ASMs than people who
converted to BRV after the discontinuation of
other ASMs. Poor tolerability of LEV was the
most common reason to introduce BRV in the
subgroup of participants who switched from
LEV to BRV monotherapy, and poor efficacy of
other ASMs was the most common reason to
introduce BRV in the subgroup of participants
who converted to BRV monotherapy following
the withdrawal of other ASMs. Baseline charac-
teristics of participants according to LEV switch
are shown in Table 2. In participants who did
not switch from LEV (n = 23), BRV was added to
a median of 1 [1-1] concomitant ASM and the
last ASM before the conversion to BRV
monotherapy was lacosamide (n = 6), benzodi-
azepines (clobazam, clonazepam) (n =35), car-
bamazepine (n=3), perampanel (n=3),
eslicarbazepine acetate (n = 2), valproic acid
(n = 2), lamotrigine (n = 1), and oxcarbazepine
(n=1).

All participants had 6-month follow-up and
12-month data were available for 31 (70.5%)
subjects. Within the first 6 months, BRV was
discontinued by three subjects, and one ASM
was added to BRV in two other cases. The

Table 1 Bascline characteristics of participants

Characteristics Participants
(n = 44)

Male sex 18 (40.9)
Age, years 63.5 [44-73.5]
Duration of epilepsy, years 7.5 [1.5-185]
Type of seizure

Focal onset 26 (59.1)

Focal to bilateral tonic—clonic 13 (29.6)
Focal onset and focal to bilateral 5 (11.3)

tonic—clonic®
Actiology

Structural 26 (59.1)

Metabolic 1(2.3)

Unknown 17 (38.6)
Any psychiatric comorbidity 13 (29.5)
Number of prior ASMs® 2 [1-3]
Levetiracetam status

Never used 11 (25.0)

Prior use 33 (75.0)
Reason to introduce brivaracetam

Lack of efficacy with other ASMs 16 (36.4)

Adverse events with other ASMs 21 (47.7)

Both 7 (15.9)
Seizure freedom at baseline 17 (39.0)
Baseline monthly seizure frequency® 0.5 [0.3-0.8]

Data are median [IQR] for continuous variables and 7 (%)
for categorical variables

ASM antiseizure medication, BRJV brivaracetam, IQR
interquartile range

*Subjects presenting both focal onset and focal to bilateral
tonic—clonic seizures

PNumber of lifetime ASMs before starting treatment with
BRV monotherapy

‘Based on the number of seizures during the 6 months
before starting BRV monotherapy in non-seizure-free
subjects
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retention rate of BRV monotherapy was 88.6%
(39/44) at 6 months and 83.9% (26/31) at
12-month follow-up. The overall rates of seizure
freedom were 72.7% (32/44) in subjects with
6-month follow-up and 58.1% (18/31) in sub-
jects with 12-month follow-up. The median
maintenance dosage of BRV monotherapy was
150 (100-200) mg/day at 6 months and 125
(100-200) mg/day in subjects with 12-month
follow-up. Sustained seizure freedom was
observed in 18 out of 31 (58.1%) participants
with 12-month follow-up. During the follow-
up, seizures occurred in 2 out of the 17 (11.8%)
subjects who were seizure free at baseline.

Adverse events were recorded in 6/44
(13.6%) participants and led to BRV discontin-
uation in 2/44 (4.6%) cases. The reported AEs
were somnolence (n = 3), fatigue (n =2), and
irritability (n = 1); no serious AEs were experi-
enced. The AEs leading to discontinuation of
BRV monotherapy were somnolence (n = 1) and
irritability (n = 1); both subjects were receiving
BRV at the daily dosage of 200 mg.

The rates of treatment retention and seizure
freedom at 6 and 12 months and sustained sei-
zure freedom were higher among people who
switched from LEV (Fig. 1) compared to those
who did not (Fig. 2), although statistical signif-
icance was not reached for any comparisons.

DISCUSSION

This study described the 1-year experience with
BRV administered in a cohort of people with
focal epilepsy as monotherapy after the with-
drawal of concomitant ASMs, including the
direct switch from LEV. The findings suggested
that monotherapy with BRV was effective and
well tolerated as most of the participants
remained on treatment throughout the follow-
up. The retention rate was 87.8% at 6 months
and slightly decreased to 83.9% at 12 months.
In the overall study cohort, seizure freedom was
observed in 72.7% and 58.1% of the subjects
with 6- and 12-month follow-up available. All
subjects who were seizure free at 12 months had
no seizures from the beginning of BRV
monotherapy throughout the follow-up.

Table 2 Baseline characteristics of participants according
to the switch from levetiracetam

Characteristics No LEV  LEV p value
switch switch
(m=123) (2=21)
Male sex 14 (60.9) 12 (57.1) 0.802
Age, years 58 [39-78] 65 [53-73] 0.716
Duration of epilepsy, 13 [3-23] 6 [1-11] 0.082
years
Type of seizure 0.378
Focal onset 12 (52.2) 14 (66.7)
Focal to bilateral 7 (30.4) 6 (28.6)
tonic—clonic
Focal onset and 4 (17.4) 1 (4.7)
focal to bilateral
tonic—clonic®
Actiology 0.450
Structural 12 (52.2) 14 (66.7)
Metabolic 1 (4.3) -
Unknown 10 (43.5) 7 (33.3)
Any psychiatric 7 (30.4) 6 (28.6) 0.892
comorbidity
Number of prior 3 [1-5] 1[1,2] < 0.001
ASMs”
Reason to introduce brivaracetam < 0.001
Lack of efficacy 14 (60.9) 2 (9.5)
with other ASMs/
LEV
Adverse events 3 (13.0) 18 (85.7)
with other ASMs/
LEV
Both 6(261) 1(48)
Seizure freedom at 8 (34.8) 9 (42.9) 0.583

baseline
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Table 2 continued

Characteristics No LEV  LEV p value
switch switch
(n = 23) (= 21)
Baseline monthly 0.5 0.4 0.921
seizure frequency® [0.3-0.8] [0.2-0.9]

Data are median [IQR] for continuous variables and 7 (%)
for categorical variables

ASM antiseizure medication, BRV brivaracetam, I OR
interquartile range, LEV levetiracetam

*Subjects presenting both focal onset and focal to bilateral
tonic—clonic seizures

Number of lifetime ASMs before starting treatment with
BRV monotherapy

‘Based on the number of seizures during the 6 months
before starting BRV monotherapy in non-seizure-free
subjects

A better response was found among people
who switched from LEV to BRV, with higher
rates of retention and freedom from seizures at
both time points: nearly all people who swit-
ched from LEV continued treatment with BRV
monotherapy, and about 65% reached 1-year
sustained seizure freedom. Of note, poor toler-
ability was the most common reason to switch
from LEV to BRV, suggesting that LEV was
associated with a satisfactory seizure control,
and participants who switched from LEV to BRV
had fewer prior ASMs, suggesting that they
could represent a less difficult-to-treat group.
Overall, these data can indirectly support the
studies exploring the add-on use of BRV and
showing that AEs associated with LEV treatment
can improve or resolve after the switch to BRV
[10-12].

A low proportion of subjects treated with
BRV monotherapy had AEs and treatment dis-
continuation due to tolerability issues was
uncommon. Although the low incidence of AEs
may be the consequence of the underreporting
that can occur in retrospective studies, partici-
pants converted to monotherapy after progres-
sive  withdrawal of background ASMs
represented a selected population who has been
already on BRV treatment for time and, hence,
less likely to have AEs. The recorded AEs were

consistent with those observed in clinical trials
[13, 14] and real-world studies [15-17] of
adjunctive BRV, the documented ones being
somnolence, fatigue, and irritability. No serious
AEs or death occurred, and no new safety sig-
nals were identified.

So far, there are limited data available about
the clinical experience with BRV when used as
single-drug regimen. Two phase IlII, random-
ized, double-blind, multicentre, historical-con-
trolled,  conversion-to-monotherapy  trials
evaluated the efficacy, safety, and tolerability of
conversion to BRV monotherapy in adults with
uncontrolled focal seizures [18]. After random-
ization of 150 participants, the studies were
terminated because of the confounding effects
of a higher-than-expected discontinuation rate.
In both studies, the cumulative exit rates were
lower than the historical control threshold. In
the sensitivity analysis, however, when censor-
ing as a result of early withdrawal was limited to
a maximum of 10% beyond which participants
were considered to have met an exit criterion,
the upper 95% confidence limit of the cumula-
tive exit rate was above historical control. Dur-
ing the BRV monotherapy period, the incidence
of AEs was 48.8% and the rate of treatment
discontinuation due to AEs was 8.3%.

In the EXPERIENCE/EPD332, an interna-
tional pooled analysis of individual patient
records from multiple independent studies of
patients with epilepsy initiating BRV in Aus-
tralia, Europe, and the USA, 45 out of 1644
participants were on monotherapy at index
[19]. They had a median epilepsy duration of
9 years and a median of 3 prior ASMs; no data
were provided whether these cases were con-
version to monotherapy, switch from LEV, or
initial monotherapy. The median duration of
exposure to BRV was 253 days, the BRV reten-
tion rate was 77.3% at 12 months, and tolera-
bility was the most common reason for
discontinuation. The 12-month responder and
seizure freedom rates were 30.8% and 36.0%
among 13 and 25 subjects for whom data were
available, respectively, and the rate of continu-
ous sustained freedom was 28.0%. The overall
incidence of adverse events at 12 months was
3.8%.
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[v)
95.2% 92.9%
76.2%
64.3% 64.3%
6-month 12-month 6-month 12-month 12-month sustained
retention retention seizure freedom seizure freedom seizure freedom

Fig. 1 Effectiveness of brivaracetam monotherapy in sub-
jects who switch from levetiracetam. Rates of retention of
brivaracetam monotherapy, seizure freedom and sustained

In a retrospective, single-centre study per-
formed at the Epilepsy Center Hessen, Ger-
many, 93 subjects treated with BRV were
included, and 12 of them received BRV
monotherapy according to individual thera-
peutic decisions and medical reasons [20]. The
median number of prior ASMs was 2, and the
median time of observation was 4 months.
Freedom from seizures was achieved in 9/12
(75%) subjects and treatment discontinuation
occurred in 5/12 (41.7%) cases, with a median
duration of therapy until discontinuation of
3.5 months. Two subjects (16.7%) were with-
drawn from treatment because of behavioural
AEs, and non-behavioural AEs accounted for 3
(25.0%) discontinuations. Adverse events were
reported in 5/12 participants (41.7%), the most
common being irritability and agitation. In
two-thirds of people with LEV-related AEs at

seizure freedom in subjects who switched (6-month follow-
up, 7 =21; 12-month follow-up, » = 14) from LEV
(p > 0.05 for any comparisons). LEV levetiracetam

baseline, these events were reduced to a clini-
cally and statistically significant extent during
BRV treatment.

Despite the small number of participants, the
population of this study was the largest cohort
included in the few studies that so far have
explored the effectiveness of BRV monotherapy
in clinical practice. The study benefitted from
participants receiving diagnosis, treatment, and
monitoring at tertiary epilepsy centres, and
from subgroup analyses according to the switch
from LEV to BRV. Further, the broad inclusion
criteria allowed participants to be representative
of a real-world epilepsy population, heteroge-
neous in terms of age, aetiologies, comorbidi-
ties, and previous treatments, including
subjects who are not typically evaluated in trials
with more rigid entry criteria. Some limits need
to be also acknowledged when interpreting the
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82.6%
76.5%
69.6%
52.9% 52.9%
6-month 12-month 6-month 12-month 12-month sustained
retention retention seizure freedom seizure freedom seizure freedom

Fig. 2 Effectiveness of brivaracetam monotherapy in
subjects who did not switch from levetiracetam. Rates of
retention of brivaracetam monotherapy, seizure freedom
and sustained scizure freedom in subjects who did not

findings, including the retrospective and open-
label study design, which may have introduced
potential sources of selection bias and underre-
porting of AEs, and the lack of a comparison
group, which prevented assessment of the
comparative effectiveness of BRV with other
ASMs. As a result of the descriptive nature of the
study, no formal calculation of the sample size
was performed. The small sample size also lim-
ited the possibility to perform subgroup analy-
ses according to the baseline characteristics of
participants, to run inferential statistics to
identify potential association between the study
outcomes and clinical variables, and to explore
correlations of BRV dosage with AEs leading to
stoppage. Furthermore, no details were col-
lected about the strategies of conversion to
monotherapy or switch from LEV, which were

switch from LEV (6-month follow-up, » = 23; 12-month
follow-up, 7 = 17) (p > 0.05 for any comparisons). LEV

levetiracetam

adopted at the sites by the treating physicians
according to their own preferences and routine
clinical practice, in the absence of any stan-
dardized protocols. The results from the analysis
according to the switch from LEV need to be not
overinterpreted, as the study was not primarily
designed to address this question. Of note, no
subjects receiving BRV as first-line monotherapy
were included as per study protocol, and results
cannot be extrapolated to this population. In
addition, the mean age of the study cohort was
skewed towards the elderly, thus limiting the
generalizability of the findings to other age
groups.
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CONCLUSION

This retrospective, non-interventional chart re-
view suggested that BRV may be a valuable
treatment of focal seizures in people who deci-
ded to convert to BRV monotherapy in a real-
life setting. Further studies, ideally prospective
and based on larger cohorts, would be helpful to
explore more extensively the clinical utility of
BRV monotherapy and identify those people
with focal seizures who may mostly benefit
from the single-drug regimen.
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