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a b s t r a c t

Brivaracetam is a newer antiseizure medication than levetiracetam. It has a more selective action on the
synaptic vesicle glycoprotein 2A binding site, and it seems to provide a more favorable neuropsychiatric
profile. The aim of this study was to assess the safety and tolerability of an overnight switch from leve-
tiracetam to brivaracetam.
This was a retrospective descriptive study including patients with epilepsy treated with levetiracetam,

who switched due to inefficacy or previous adverse events (AEs). In total, forty-one patients were
included (mean age 40.9 ± 17.8 years, women 48.8%). Focal epilepsy represented 75.6% (n = 31) of
patients (structural cause [n = 25], unknown cause [n = 6]). Four patients had idiopathic generalized epi-
lepsy, two had developmental and epileptic encephalopathy and four patients were unclassified. The rea-
son to start brivaracetam was inefficacy in 53.7% (n = 22), AEs in 65.9% (25/27 neuropsychiatric) and both
in 19.5% (n = 8). Brivaracetam-related AEs were reported in 24.4%. Neuropsychological AEs associated
with the previous use of levetiracetam improved in 76% of patients. Treatment was discontinued in
19.5% patients. Patients’ reported seizure frequency improved, worsened and remained stable in 26.8%,
12.2%, and 61.0% of the cases, respectively.
An overnight switching to brivaracetam is safe and well tolerated. This treatment can improve

levetiracetam-related neuropsychiatric AEs.
� 2021 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Brivaracetam (BRV) is a selective and high affinity synaptic
vesicle 2A (SV2A) ligand, with a ten to thirty-fold increased
affinity for SV2A compared to levetiracetam (LEV). BRV reveals
efficacy and safety without titration period from the initial
dose [1].

Previous studies revealed that 13% of patients treated with
LEV presented neuropsychiatric adverse events (AEs) [2]. Com-
monly reported AEs of BRV include dizziness, nausea, and
drowsiness. It seems that BRV provides a more favorable neu-
ropsychiatric safety profile than LEV [3,4]. Numerous studies
have assessed the effect of this switch [4–9], sometimes by
means of an overlapping period of the two drugs. An over-
night switch may improve therapeutic adherence and minimize
AEs [10].
Materials and methods

Study design

This was a retrospective and descriptive study at the Vall d’Heb-
ron University Hospital Epilepsy Unit of epilepsy outpatients, who
underwent an overnight switch from LEV to BRV. From November
2016 to November 2017 all patients aged over 16 with all types of
epilepsy were included. However, patients with major psychiatric
pathology were excluded. The study was approved by the Vall
d’Hebron University Hospital local ethics committee [PR(AG)
163/2017].

The switch to BRV was performed in accordance with clinical
practice on an outpatient basis at home. It was conducted immedi-
ately to avoid taking both drugs simultaneously. Since this study
was performed in accordance with clinical practice, no assessment
was made the first few days after the change. Therefore, patients
were re-assessed at control follow-up visit 6 months after com-
mencing the new treatment. Nevertheless, patients also reported
and explained the adverse events at the beginning of the switch
during the first few days or weeks.
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Epilepsy variables such as seizure frequency, responder rate
(�50% reduction in frequency of seizures), AEs and retention rates
of the antiseizure medication (ASM) were assessed. Specific tests or
electroencephalogram were not performed to monitor the switch.
Neuropsychiatric symptoms and AEs were recorded from the infor-
mation reported by the patient. The frequency of seizures was
obtained from either the participant’s reported outcomes or a sei-
zure diary.
Data analysis

Continuous variables were expressed as a mean and standard
deviation (SD). Categoric variables were shown as absolute and rel-
ative frequencies. Descriptive analysis was performed using the
software package IBM SPSS Statistics, Version 24.0 (IBM Corp,
Armonk, NY, USA). No comparative analysis was performed since
this is a descriptive single-arm study.

Our aim was to assess the safety and tolerability of an overnight
switch from LEV to BRV in a group of epilepsy patients.
Results

Demographic and clinical characteristics

In total, forty-one patients were included, with a mean follow-
up period of 9.7 months (range: 6–15, Table 1). Focal structural
epilepsy was the most common diagnosis (61.0%) followed by
unknown cause (14.6%). The most common etiologies were vascu-
Table 1
Demographic and clinical characteristics of patients with epilepsy who underwent an
overnight switch.

Characteristics Patients
(N = 41)

Age (years), mean (SD) 40.9 (17.8)
Gender, n (%)
Male 21 (51.2)
Female 20 (48.8)

Time since first seizure (years), mean (SD) 17.0 (12.4)
Etiology of the epilepsy, n (%)
Structural 25 (61.0)
Vascular 10 (24.4)
Neurodevelopmental disorders 3 (7.3)
Tumors 8 (19.5)
Infectious 2 (4.9)
Tuberous sclerosis complex 1 (2.4)
Mesial temporal sclerosis 1 (2.4)

Unknown 6 (14.6)
Generalized genetic 4 (9.8)
Unclassified 4 (9.8)

Developmental and epileptic encephalopathy 2 (4.9)
Previous antiseizure medication used, mean (number, SD) 3.3 (2.3)
Current treatment, n (%)
levetiracetam monotherapy 15 (36.6)
levetiracetam + 1 ASM 12 (29.3)
levetiracetam + 2 ASMs 11 (26.8)
levetiracetam + 3 ASMs 1 (2.4)
levetiracetam + 4 ASMs 2 (4.9)

Reason for switch, n (%)
Poor seizure control 22 (53.6)
Side effects 27 (65.9)
Irritability/aggressiveness 15 (36.6)
Depression 10 (24.4)
Drowsiness 5 (12.2)
Dizziness 1 (2.4)
Both 8 (19.5)

Levetiracetam dose at the time of the switch (mg/day),
mean (SD)

1761.0 (884.6)

Starting dose of brivaracetam (mg/day), mean (SD) 142.0 (47.0)

ASM = antiseizure medication.
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lar cause (24.4%) and tumors (19.5%). At the time of the switch,
36.6% were on monotherapy with LEV, and 63.4% were taking up
to four drugs in addition to LEV. The most common ASMs were clo-
bazam (n = 7), lamotrigine (n = 7), and oxcarbazepine (n = 6). The
mean number of previously tested ASMs was 3.3 (SD: 2.3).

The reason to start BRV was inefficacy (53.6%), AEs (65.9%) and
both (19.5%). Irritability or aggressive behavior (36.6%), depressive
symptoms (24.4%) and drowsiness (12.2%) were predominant.

The mean daily dose of LEV was 1761.0 mg/day (SD: 884.6). The
mean starting dose of BRV was 142.0 mg/day (standard deviation,
SD: 47.0). Most adjustments were performed in a dose ratio
between 10:1 and 15:1 (LEV:BRV).

Safety and tolerability of the overnight switch

AEs were reported in 24.4% (n = 10) of patients. After one year of
follow-up, 73.2% continued with BRV treatment (n = 30). In total,
eleven patients (26.8%) discontinued BRV treatment due to ineffi-
cacy or AEs. Of them, seven patients recommenced LEV.

Psychiatric AEs were diagnosed in 25 patients before starting
BRV. Irritability or aggressive behavior was present in 15 partici-
pants under LEV. Among them, 80.0% (n = 12) improved, 13.3%
(n = 2) remained unchanged, and 6.7% (n = 1) worsened (Fig. 1).
Depressive symptoms were reported in 10 patients with LEV,
among which 7 patients improved.

Regarding other AEs, drowsiness improved in 2 out of 5 patients
and dizziness did not change in the single patient.
Frequency of seizures

In total, 61.0% of patients (n = 25) reported the same frequency
of seizures after starting BRV treatment. Of them, nine patients
(22.0%) were previously seizure-free, and switching was due to
previous AEs. Responder rate (�50% reduction in frequency of sei-
zures) was 26.8% (n = 11), and five patients (12.2%) reported a
higher frequency of seizures.
Discussion

This study shows that the overnight switch from LEV to BRV is a
safe and well tolerated therapeutic option.

Few studies have evaluated this switch [5–10]. In a multicenter
study, Steining et al. assessed the efficacy of BRV as add-on treat-
ment in 262 patients with refractory epilepsy [5]. Of them, 105
patients who were on LEV, switched to BRV (dosing ratio of
10:1). There was an improvement in behavioral disorders (57%)
and drowsiness (71%). Regarding studies with a Spanish popula-
tion, Ortega et al. assessed state and trait anger with BRV, adjusted
by several indicators [7]. In total, 39 patients underwent an over-
night switch. Of them, 37% reported AEs and up to 60% restarted
LEV treatment due to inefficacy. In addition, BRV increased anger
measures less than LEV. Ours is the first Spanish study to evaluate
both irritability/aggressiveness and depressive symptoms as
adverse events in real-life practice when switching exclusively
from LEV to BRV. Furthermore, the inclusion criteria were flexible
and data was collected in a control visit, which reflects current
practice.

Titration of ASMs is a critical period where the desire to attain
effective range dose early may be balanced with the need to reduce
the subsequent AEs. Subtherapeutic drug levels may result in sei-
zures and rapid titration may cause the patient to discontinue
the treatment [11]. Some situations, such as acute seizures, require
fast administration of intravenous ASMs (LEV, phenytoin, lacosa-
mide, valproic acid, and benzodiazepines). However, AEs and
safety alerts are commonly reported for most ASMs [12]. LEV has
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Fig. 1. Change in neuropsychiatric adverse events after switching from levetiracetam to brivaracetam.
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a short titration period and is commonly used in emergency situa-
tions, but maximal therapeutic doses are not often used without
titration, particularly in the outpatients’ clinic [2]. The dosing ratio
varies among studies since there is no standardization. In the study
performed by Yates et al. patients received 200 mg/day with dose
adjustments around 50–200 mg/day if necessary [5]. Authors
reported a reduction in the maximum intensity of primary nonpsy-
chotic behavioral adverse events (93.1%). Steinhoff et al. used the
ratio 20:1 for patients previously in treatment with 1,000 mg/day
or 2,000 mg/day and 15:1 for 3,000 mg/day [6]. In total, 37%
reported AEs (most commonly dizziness and somnolence). In the
case of Hirsch et al. the ratios ranged from 10.1:1 to 15.6:1. The
most common AEs were depressive symptoms, mood lability, or
fear [8]. In our case, the therapeutic dose range was 10:1 and
15:1, and the maximal recommended doses were favourably toler-
ated, with an improvement in neuropsychiatric AEs.

There is no standardized method regarding the switch. In the
study by Yates et al., the change was made in the same day [5].
Other authors retrospectively analyzed this switch and identified
cases in which there was a cross-titration, BRV titration or direct
switch [9]. Our study was performed with an abrupt overnight
switch from LEV to BRV without any kind of titration.

There are some limitations to our analysis. First, this is a real-
world retrospective open-label uncontrolled study and data are
limited to the visits after six months. In addition, our study repre-
sents a small sample limiting confidence of the data.
Conclusions

The abrupt overnight switch from LEV to BRV (dosing ratio 15:1
and 10:1) is a safe and well tolerated therapeutic option, in our
small sample. BRV treatment can improve LEV-related neuropsy-
chiatric AEs, which could also increase retention rates. This retro-
spective Spanish study is representative of current clinical
practice, and due to the limited evidence in real world-setting, it
provides valuable information for physicians changing from LEV
to BRV.
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