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ABSTRACT Objective: To evaluate the effectiveness and tolerability of brivaracetam (BRV) in a refractory epilepsy population in an
outpatient clinical setting.Methods: Retrospective medical information system review and self-report questionnaire for all patients treated
with BRV until the end of 2017. Results: Thirty-eight patients were included, 73.7% female and mean age 36.2. The mean number of
antiepileptic drugs (AEDs) for previous use was 8.9, and for current use was 2.5. Mean seizure frequency in the last 3 months was 12 per
month. At 3, 6, 12, and 15 months, the 50% responder rates were 36.1%, 32%, 41.2%, and 45.5%, respectively. Patients took BRV for a
median duration of 8.25 months, ranging from 7 days to 60 months. Retention rate was 75.0%, 72.0%, 59.2%, and 47.9% at 3, 6, 12, and
15 months, respectively. Overall, the main reasons for discontinuation were adverse events (AEs) (52.3%), lack of efficacy (35.3%), or
both (11.8%). The rate of total AEs was 60.5% according to medical records and 85.7% according to questionnaire, including mostly
tiredness, psychiatric, and memory complaints. Psychiatric side effects occurred in 31.6% according to medical records and 47.4%
according to questionnaire results, which is higher than previously reported and persisted throughout the study period. Conclusions: BRV
appears to be a useful and safe add-on treatment, even in a very refractory group of patients. In this real-life clinical setting, psychiatric
AEs were found at a higher rate than previously published.

RÉSUMÉ: Première expérience canadienne avec le brivaracetam comme anticonvulsivant chez des patients avec épilepsie réfractaire. Objectif:
Évaluer l’efficacité et la tolérabilité du brivaracétam (BRV) en traitement de l’épilepsie réfractaire dans un contexte de pratique clinique. Méthodes:
Procéder à une analyse rétrospective de dossiers médicaux informatisés et faire remplir un questionnaire auto-administré à tous les patients traités par BRV
jusqu’à la fin de 2017. Résultats: 38 patients ont été inclus, dont étaient 73.7% des femmes. La moyenne d’âge était de 36.2 ans. Le nombre moyen de
médicaments anticonvulsivants (MAC) utilisés antérieurement était de 8.9 et utilisés au moment de l’étude était de 2.5. La moyenne de crise mensuelle
dans les 3 derniers mois était de 12. À 3, 6, 12 et 15 mois, le taux de répondeur 50% était de 36.1%, 32%, 41.2% et 45.5%, respectivement. La durée
moyenne du traitement par BRV était de 8.25 mois, avec un intervalle de 7 à 60 mois. Le taux de rétention était de 75.0%, 72.0%, 59.2% et 47.9% à 3, 6,
12 et 15 mois, respectivement. Les principales raisons d’arrêt du BRV étaient en raison d’événements indésirables (EI) (52.3%), manque d’efficacité
(35.3%) ou les deux (11.8%). Le taux général d’EI a été de 60.5% selon les dossiers médicaux informatisés et de 85.7% selon le questionnaire, incluant
surtout de la fatigue ainsi que des plaintes psychiatriques et cognitives. Des EI psychiatriques sont survenus chez 31.6% des patients selon les dossiers
médicaux informatisés et 47.4% selon le questionnaire, ce qui est plus élevé que précédemment rapporté et a persisté pendant la période de l’étude.
Conclusions: BRV apparaît être utile et sécuritaire comme traitement d’appoint, même dans un groupe de patients avec épilepsie très réfractaire. Dans ce
contexte concret de pratique clinique, les EI psychiatriques ont été observé plus fréquemment que ce qui a été évoqué antérieurement dans la littérature
scientifique.
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INTRODUCTION

Epilepsy is one of the most prevalent neurological disorders,
affecting 40 million people worldwide.1 Despite the addition of
15 new anticonvulsants in the past few years, epilepsy remains
refractory in 20–30% of patients.2 Moreover, adverse events
(AEs) from the use of antiepileptic drugs (AEDs) contribute to
treatment failure in up to 40% of patients and have a consider-
able impact on quality of life.3 Therefore, the development of
new therapeutic options for patients with epilepsy is clearly
needed.

Brivaracetam (BRV) is the latest AED approved for focal
epilepsy and is characterized by its high affinity for selectively
binding to synaptic vesicule protein 2A (SV2A), 15- to 30-fold
than its analogue levetiracetam (LEV).4 LEV is known to cause
psychiatric side effects in 15–30% of patients,5,6 presumably by
its negative modulating effect on AMPA receptors.5 BRV does
not share inhibitory activity on high-voltage Ca2+ channels and
AMPA receptors, which could explain a lower incidence of
psychiatric AEs than with LEV.4 Randomized controlled
studies demonstrated that BRV can successfully reduce seizure
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frequency.7–10 According to a meta-analysis, the most common
AEs associated with BRV are irritability, fatigue, somnolence,
and dizziness.11 In the largest study, psychiatric AEs occurred in
10.8% of patients, measured by open-ended questions.8

A major limitation when interpreting these pivotal trials is that
they do not reflect day-to-day clinical practice. Specifically, these
trials have strict entry criteria that exclude many patients with
refractory epilepsy or intellectual disability, which constitute an
important group of patients in tertiary epilepsy clinics. Therefore,
it is important to assess the safety and efficacy in this sub-group.
Moreover, phase III trials are limited by their short duration and
lack of dosing flexibility. Here, we report post-marketing
experience of BRV treatment in our very refractory epilepsy
population patients.

METHOD

Study Design

This study consisted of a retrospective, two-center study and
was approved by the ethics review board of the Centre Hospitalier
Universitaire de Sherbrooke (CHUS). Participants were enrolled
in the study between March 2016 and December 2017, except for
two patients who initiated treatment as part of a clinical study in
2012. The primary study objective was to assess the effectiveness
and tolerability of BRV at different time points (3, 6, 12, and
15 months).

Participants

The study population comprised all patients who received at
least one dose of BRV at the CHUS epilepsy outpatient clinic
(tertiary health care center) and Neuro Rive-Sud clinic (a spe-
cialized neurology clinic affiliated with the CHUS). Patients with
an additional diagnosis of non-epileptic seizures or a recent
epilepsy surgery were excluded from efficacy analysis. The
3-month period prior to the introduction of BRV was defined
as the baseline. Patients were monitored at the clinician’s discre-
tion, with most visits scheduled every 3 months. At every time
point, the following items were recorded: number of seizures
since the previous visit, changes in medication, and AEs
experienced since the previous visit. Reason for discontinua-
tion of BRV (no efficacy, AEs, or both) was noted for each
participant.

Data Collection

All pertinent participant information was collected from
the patients’ medical files and included age, gender, neuropsy-
chiatric profile, intellectual disability, time since epilepsy onset,
seizure type, etiology, seizure frequency in the last 3 months,
prior and concomitant AEDs, and prior epilepsy surgery or
vagus nerve stimulation. AEs and psychiatric comorbidities
were assessed using a short clinical questionnaire completed by
the patients or caregivers, adapted from the well-known Liver-
pool Adverse Events Profile (LAEP-Q), developed in the
United Kingdom by the Liverpool Group12 and translated to
French. The revised version of LAEP-Q was approved by the
Liverpool Group and then translated using the BRVmonograph13

for precise terms.
The efficacy of treatment was calculated using data collected

from the medical files. Efficacy outcomes were evaluated by

comparing mean number of seizures per month at each visit to
the mean number of seizures per month at baseline. Outcomes
were defined as 50% responder rate (responders, including
seizure-free patients), minimal responders (0–50% reduction),
and worsening. Seizure freedom was defined as no seizure
since the last visit.

AEs were derived from medical records and modified LAEP-
Q at two time points: shortly after treatment initiation and at last
follow-up for those still under treatment. In the questionnaire, a
four-point scale (4 – always or often a problem, 3 – sometimes a
problem, 2 – rarely a problem, 1 – never a problem) was used and
subsequently dichotomized in AEs (4, 3) or no AE (2, 1) to
facilitate result interpretation. In the medical files, the same
dichotomization was used (AEs or no AE). AEs were separated
into non-psychiatric AEs and psychiatric AEs, including restless-
ness, anger,1 nervousness, depression, emotional lability, irrita-
bility,1 hallucinations, paranoia, and depersonalization.

Data Analysis

Statistical analysis was performed using SPSS Statistics v24
(IBM Corp, 2016, Armonk, NY). The Fisher exact test was used
with p-values <0.05 treated as statistically significant for be-
tween-group comparison of dichotomous variables. Retention
rate was calculated for each assessment point using Kaplan–
Meier estimate. Maintenance doses of BRV were recorded.

RESULTS

Patients Characteristics at Baseline

A total of 38 patients (73.7% female, mean age 36.2) were
included in the analyses of baseline characteristics. Demographic
information is summarized in Table 1. The majority of patients
(84.2%) were diagnosed with focal epilepsy, and the mean epi-
lepsy duration was 22.6 years. More than one-third of patients were
intellectually disabled (36.8%) and more than a half had comorbid
mental health issues (57.9%). On average, the participants had
previously used 8.9 AEDs, 68.4% of them tried ≥8 different
AEDs. At study initiation, patients were taking 2.5 AEDs on
average, including BRV. Nearly 90% of patients had been
previously exposed to levetiracetam. The most commonly
prescribed drugs at baseline were clobazam (53%), carbamaze-
pine (37%), lamotrigine (29%), clonazepam (26%), lacosamide
(18%), and valproate (16%). A third of patients underwent
unsuccessful epilepsy surgery, and 15.8% had vagus nerve
stimulation therapy. The mean seizure count at baseline was
12 per month.

Efficacy Analysis

Of the 38 patients in the study, two were excluded from
efficacy analysis (recent epilepsy surgery, n= 1; additional diag-
nosis of non-epileptic seizures, n= 1). Figure 1 demonstrates the
outcomes in terms of 50% responder rate and number of subjects
remaining on efficacy analysis at each assessment time. At 3
months, 36.1% (13/36, as per intention-to-treat analysis consid-
ering all patients who started BRV) reported at least 50%
reduction in seizures, and five participants were seizure-free

1Anger is defined as a strong feeling of displeasure, while irritability is
defined as a less severe state of quick excitability to annoyance.14
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(13.4%). There was minimal response in three patients (8.3%), no
change in six patients (16.6%), and an increase in seizure
frequency was observed in six patients (16.6%). At 6 months,
32% (8/25, again as per intention-to-treat analysis) of patients
were responders, and four of them were seizure-free. Two (8%)
had <50% responder rate, while six (24%) reported no change,
and seven (28%) had an increase in seizures. Long-term response
of at least 50% was apparent in 41.2% of patients (7/17, two
patients were seizure-free) at 12 months, and 45.5% (5/11, two
patients were seizure-free) at 15 months. In one patient, the
response was unknown at 15 months. No statistically significant
differences in efficacy outcomes were observed between focal
epilepsy and generalized epilepsy syndromes (p= 0.33).

Adverse Events

AEs captured by the self-report questionnaire were more
frequent than those found in medical records.

a. Questionnaire

There was a 73.7% response rate for the self-report question-
naire (n= 28). Initial AEs occurred in 85.7% of patients. The
most frequent AEs were tiredness (39.5%), memory problems
(34.2%), sleepiness (31.6%), and restlessness (31.6%). Total
psychiatric side effects occurred in 47.4%, including anger in
23.7%, nervousness in 21.1%, depression in 23.7%, emotional
lability in 28.9%, irritability in 26.3%, hallucinations in 7.9%,
paranoia in 10.5%, and depersonalization in 5.3%; 28.9% of
patients had dizziness. At the last follow-up, 81.0% of patients
who remained on BRV experienced AEs, including 34.2% of
patients who still had psychiatric AEs. Most AEs reported at
follow-up were similar to those first reported after starting BRV.
Questionnaire response rate was 100% for those who remained
on BRV at the last follow-up.

b. Medical records

According to medical records, initial AEs occurred in 60.5% of
patients. The most frequent were tiredness (21.1%), emotional
lability (15.8%), nervousness (13.2%), and sleepiness (13.2%).
Total psychiatric side effects occurred in 31.6%, including rest-
lessness in 5.3%, anger in 7.9%, depression in 7.9%, irritability in
10.5%, hallucinations in 5.3%, paranoia in 5.3%, and depersonali-
zation in 5.3%. Only 7.9% of patients reported dizziness. At the
last follow-up, 28.6% of patients who remained on BRV experi-
enced AEs, and similar to the questionnaire, emotional lability and
nervousness were most frequently experienced, and depression
and irritability were also notable. In total, 23.8% of patients still
had psychiatric AEs at the time of the last follow-up.

Two patients discontinued BRV <1 week because of intoler-
able AEs: one experienced hand paresthesia, and the other
suffered from intense pruritus without visible skin rash. Major
AEs occurred in two patients taking BRV. One suffered from
traumatic cervical cord injury after a seizure-related fall, and
another developed status epilepticus within 1 week of beginning
BRV. There was a trend suggesting that psychiatric AEs were
more common among patients with psychiatric comorbidity
(40.9% vs 18.8%, p= 0.178). Patients with intellectual disability
were not more prone to experiencing psychiatric AEs (35.7% vs
29.2%, p = 0.675). One patient without a history of psychiatric
illness developed frank psychosis 4 weeks into treatment, with
religious delusions, visual and auditory hallucinations, and para-
noia. Following BRV cessation, those symptoms resolved
completely. Among patients who continued the drug, 42.9% felt
unsatisfied with the treatment, according to the questionnaire.

Dosage

Mean daily BRV dosage was 144 mg (SD 52). Patients who
discontinued the medication took a mean daily dose of 117.5 mg
(SD 55). Patients who became seizure-free between each time
point took a mean daily dose of 161.54 mg (SD 45.2). Four
patients remained seizure-free throughout the study period and
were taking BRV for 7 months (50 mg), 9 months (200 mg),
12 months (200 mg), and 15 months (100 mg).

Retention Rate

Patients in the study completed BRV therapy for a median
duration of 8.25 months, ranging from 7 days to 60 months.

Table 1: Epidemiological and epilepsy data

n (%) Mean (SD)

Total number of patients 38

Age 36.2 (13)

Gender (woman/men) 28/10 73.7% female

Time since epilepsy onset
(years)

22.6 (13)

Seizure onset, n (%)

Focal 32 (84.2)

Primary generalized 6 (15.8)

Etiology, n (%)

Genetic 14 (36.8)

Structural 13 (34.2)

Immune 1 (2.6)

Unknown 10 (26.3)

Seizure frequency
(per month)

12.4 (12)

No. of previous AEDs 8.9 (3)

0–3 0

4–7 12 (31.6)

≥8 26 (68.4)

No. of concomitants AEDs 2.5 (1.08)

1 6 (15.8)

2 12 (31.6)

3 11 (28.9)

4 8 (21.1)

Prior epilepsy surgery 12 (31.6)

Vagus nerve stimulation 6 (15.8)

Neuropsychiatric profile 22 (57.9)

Anxiety 18 (47.4)

Depression 12 (31.6)

Psychosis 1 (2.6)

Intellectual disability, n (%) 14 (36.8)
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Retention rate calculated using the Kaplan–Meier survival curve
from the beginning of exposure was 75.0%, 72.0%, 59.2%, and
47.9% at 3, 6, 12, and 15 months. Overall, 44.4% of patients
discontinued BRV during the study period. Considering only
those who discontinued, median time from BRV start to
discontinuation was 3 months, ranging from 7 days to 60 months.
Reasons for discontinuation were AEs in 52.3% (n= 9), lack
of efficacy in 35.3% (n= 6), and both in 11.8% (n = 2); 54.5% of
patients who discontinued treatment due to AEs did so because
of psychiatric AEs. Of note, two patients received the drug for
approximately 60 months, following inclusion in a clinical trial in
2012. One of them discontinued after 59 months because of
irritability (unclear if related to BRV); this participant was then
switched to lacosamide without much improvement. The other
patient remained on BRV treatment at the final assessment point
and was seizure-free.

DISCUSSION

This retrospective real-world study reflects the use of BRV in
daily clinical practice as an add-on AED in a very challenging
epilepsy population. Indeed, our sample included a high propor-
tion of intellectually disabled patients, and almost a third had
undergone unsuccessful epilepsy surgery. Patients had tried a
mean number of 8.9 AEDs, and 50% were currently taking ≥3
AEDs.

Comparing the patients of present cohort with those of earlier
trials, the responder rate was similar (36.1% (23/36) at 3 months
in the present study and 27.3–55.8% in earlier trials7–10,15–17).
Recently, five clinical studies18–22 from Germany and one from
Spain23 assessed seizure control and tolerability using a similar
study design. These trials also showed 50% responder rates
ranging from 27.8% to 45% at 3 months. Considering that
patients at the beginning of those studies were being treated
with a mean number of 2.23 AEDs and that the mean number of
unsuccessfully tried AEDs was 5.9, it is likely that the cohort of
the present study is more or at least as refractory as that of other

post-marketing clinical studies. Responder rate at 6 and
12 months was also in line with other BRV post-marketing
studies.19,21–23

In our study, the rate of seizure freedom was 5/36 (13.4%),
4/25 (8%), 2/17 (11.8%), and 2/11 (18.2%) at 3, 6, 12, and
15 months, respectively. These rates are similar to those reported
in previous studies (ranging from 7% to 25%).18–23

The occurrence of initial AEs was higher (60.5% according to
medical records and 85.7% according to questionnaire data)
compared to other retrospective clinical series (16–39.8%).18–23

Importantly, no other retrospective clinical series have used a
self-report questionnaire, possibly in part explaining the discrep-
ancy between those results. Our AE rates are in line with those of
the pooled analysis of placebo-controlled studies (68.3%)13 and
pooled data from long-term follow-up studies, which showed that
AEs are reported by 84.5% of patients and considered to be
treatment-related by 54.2%.16 In analyzing these results, one has
to bear in mind the considerable drug load of the present study
population and that the incidence of AEs increases with the number
of drugs used. The most frequently reported initial AEs in our
study were tiredness, memory problems, and restlessness based on
the self-report questionnaire, in contrast to tiredness, nervousness,
and emotional lability based on medical records. At the last follow-
up of those who were maintained on BRV treatment, tiredness,
memory problems, and psychiatric side effects (emotional lability,
depression, irritability, nervousness) were a common complaint.
The incidence of memory difficulties reported by patients in the
questionnaire was high (34.2%) compared with 1.9% in a previous
study by Steinig et al.,19 4.7% by Villanueva et al.,23 and 1–2% in
pivotal clinical trials.7–10 This discrepancy could again be
explained by the over-reporting of AEs in a questionnaire (in
contrast to the open-ended questions used in pivotal clinical
trials),24 by the different population characteristics and cultural
perception or could simply be a spurious finding.

Initial psychiatric side effects occurred in 31.6% of our
patients according to medical records and 47.4% according to
questionnaire data, compared to 10.8% in the Klein et al. study8

Figure 1: 50% responder rate at 3-, 6-, 12-, and 15-month follow-up visits and number of
subjects remaining on efficacy analysis at each assessment time point.
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and ranging from 14% to 22.6% in clinical studies.19–23 To date,
no studies directly comparing BRV with LEV have been pub-
lished. However, in our study, psychiatric side effects were more
frequent with BRV therapy than that described in other studies
with LEV therapy (15–30%).5–6 This suggests that psychiatric
AEs may be higher with BRV than it was previously demon-
strated in clinical trials. Our study also contrasts with the study
by Yates et al.,25 a small open-label prospective trial where 29
patients experiencing psychiatric AEs with LEV were switched to
BRV. After 3 months, >90% of patients experienced a clinically
meaningful reduction of those AEs, suggesting that patients
experiencing psychiatric AEs with LEV use could benefit from
a switch to BRV. Villanueva et al. (2018) also reported improved
tolerability profile in patients transitioned from LEV to BRV.23

Retention rates of 75% at 3 months, 72% at 6 months, and
53.2% at 1 year are comparable to other series using
BRV18–19,21–23 and also other AEDs licensed for focal epilep-
sies.20 In those who continued the drug, 42.9% felt unsatisfied
with the treatment. This high number could reflect the persistence
of side effects or simply the persistence of seizures despite a new
medication.

Limitations

However, certain limitations have to be considered. The
current study used a retrospective design, which is intrinsically
linked to a risk of AE underestimation. Conversely, the use of a
self-report questionnaire for measuring patient-reported side
effects of drugs may have overestimated AEs. Also, the ques-
tionnaires were filled in by patients long after the introduction of
medication, which could have brought in recall bias, an intrinsic
limitation of studies using self-reported data.24 The concomitant
use of a questionnaire and data from medical records may have
lessened the impact of this issue. A similar reflection applies to
seizure frequency assessment. Recent studies suggest that seizure
characteristics reported by patients and caregivers are of poor
quality,26 especially for patients with a high number of daily
seizures or seizure clusters. This is an inherent limitation of self-
reported seizure frequency and can be improved by using a
seizure diary. However, no formal seizure diary was used by
the clinicians in our study. Our cohort also included patients with
intellectual disabilities, which caused difficulty in using a self-
reported diary as a standardized method of collecting data. In
addition, many symptoms listed in the modified LAEP-Q, such as
depression or memory problems, are also extremely common
comorbidities in the epilepsy population. Therefore, it is chal-
lenging to know whether they are attributable to the medication or
a comorbid state of pre-existing epilepsy and, if so, to measure
the impact of each. Finally, the small sample size may limit the
external validity of those results.

Strengths

The added value of the present study mainly lies in the fact
that it includes the understudied subgroup of very refractory
epilepsy patients and an overall long-term follow-up time (up to
60 months). Moreover, it assessed drug efficacy in a real-world
setting using both medical records and a validated questionnaire.
Additionally, the use of a self-report questionnaire allows patients
to really communicate what they experience with new therapy,
possibly more freely than with the traditional interview. The risk

of selection bias was also low by way of including all patients
who received BRV as of the end of 2017 (predefined time).

CONCLUSION

The addition of BRV to a regimen of AEDs in patients with
refractory epilepsy appears to be effective and safe in real-life
conditions. Ease of use and a favorable pharmacokinetic profile
make this drug an appealing choice as an add-on AED. However,
in our cohort, psychiatric AEs were found at a higher rate than
previously published. Self-report questionnaire may be used to
help identify AEs that are missed in traditional medical records,
such as neuropsychiatric AEs.
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