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Abstract
The  maintenance  of  seizure  control  over  time  is  a  clinical  priority  in  patients 
with epilepsy. The aim of this study was to assess the sustained seizure frequency 
reduction  with  adjunctive  brivaracetam  (BRV)  in  real- world  practice.  Patients 
with focal epilepsy prescribed add- on BRV were identified. Study outcomes in-
cluded sustained seizure  freedom and sustained seizure response, defined as a 
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1   |   INTRODUCTION

Brivaracetam  (BRV)  is  a  third- generation  antiseizure 
medication (ASM) that acts as a selective ligand for syn-
aptic vesicle protein 2A, with similar chemical structure 
and higher binding affinity than levetiracetam (LEV). In 
randomized controlled trials (RCTs), BRV reduced seizure 
frequency  when  added  to  pre- existing  ASMs  in  patients 
with drug- resistant focal epilepsy.1

The aim of this study was to assess the sustained clin-
ical response to adjunctive BRV in patients with focal sei-
zures treated in the setting of real- world practice.

2   |   MATERIALS AND METHODS

2.1  |  Participants

BRIVAFIRST  (BRIVAracetam  add- on  First  Italian  net-
woRk STudy) was a retrospective study conducted across 
63  Italian  centers.2  Adult  patients  (age  ≥  16  years)  at-
tending  participating  centers  who  were  prescribed  BRV 
(March 2018 to March 2020) and were on stable treatment 
with ≥1 ASM during the prior 90 days were retrospectively 
identified. Only patients with focal epilepsy, 12- month fol-
low- up after initiating BRV, and at least one seizure dur-
ing the 3 months before introducing BRV were included 
in  the  current  analysis.  Data  on  demographics,  clinical 
history,  type  of  seizures  and  epilepsy,3  etiology,  previ-
ous/concomitant  ASMs,  and  baseline  seizure  frequency 
(monthly  seizure  frequency  during  the  3  months  before 
starting  BRV)  were  collected.  Concomitant  ASMs  were 

classified  according  to  their  mechanism  of  action  into 
sodium channel blockers  (SCBs;  carbamazepine, pheny-
toin, lamotrigine, oxcarbazepine, eslicarbazepine acetate, 
lacosamide, rufinamide) and non- SCBs (any other ASM); 
patients in the SCB group were those receiving at least one 
SCB, whereas those in the non- SCB group did not take any 
SCB. Seizure occurrence, adverse events (AEs), and drug 
withdrawal were retrieved from clinical records of 3- , 6- , 
and 12- month follow- up visits, which represent standard 
practice when a new ASM is initiated. Exclusion criteria 
were history of alcoholism, drug abuse, conversion disor-
ders, and other nonepileptic ictal events.

Primary outcome was sustained seizure  freedom (SSF), 
defined as a 100% reduction  in baseline  seizure  frequency 
that  continued  without  interruption  from  the  first  time  it 
was achieved through the 12- month follow- up without BRV 
withdrawal.  Secondary  outcome  was  sustained  seizure  re-
sponse (SSR), defined as a ≥50% reduction  in baseline sei-
zure frequency that continued without interruption from the 
first time it was achieved through 12 months without BRV 
withdrawal. The time of achievement of SSF and SSR was es-
tablished using data at visits at 3, 6, and 12 months. The rate 
and reasons for treatment discontinuation and the incidence 
of AEs considered BRV- related by physicians were also con-
sidered.  Exploratory  analyses  were  performed  to  evaluate 
the impact of concomitant SCB use, history of LEV use, and 
advanced age (≥65 years) on SSF and SSR outcomes.

2.2  |  Statistical analysis

Values  are  presented  as  mean  (±SD)  or  median  (in-
terquartile  range)  for  continuous  variables  and 

100% and a ≥50% reduction in baseline seizure frequency that continued with-
out interruption and without BRV withdrawal through the 12- month follow- up. 
Nine hundred ninety- four patients with a median age of 45 (interquartile range 
= 32– 56) years were included. During the 1- year study period, sustained seizure 
freedom was achieved by 142 (14.3%) patients, of whom 72 (50.7%) were seizure- 
free  from Day 1 of BRV treatment. Sustained seizure  freedom was maintained 
for ≥6, ≥9, and 12 months by 14.3%, 11.9%, and 7.2% of patients from the study 
cohort. Sustained seizure response was reached by 383 (38.5%) patients; 236 of 
383  (61.6%) achieved sustained ≥50% reduction  in seizure  frequency by Day 1, 
94 of 383 (24.5%) by Month 4, and 53 of 383 (13.8%) by Month 7 up to Month 12. 
Adjunctive BRV was associated with sustained seizure frequency reduction from 
the first day of treatment in a subset of patients with uncontrolled focal epilepsy.

K E Y W O R D S
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blockers
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number  (percent)  of  subjects  for  categorical  variables. 
Comparisons between categorical variables were made 
using  chi- squared  test.  Simple  and  multivariate  logis-
tic  regression models were performed  to  identify base-
line characteristics of patients associated with SSF and 
SSR. Selected  independent variables were age, number 
of previous ASMs, number of concomitant ASMs, con-
comitant  use  of  SCBs,  and  baseline  monthly  seizure 
frequency.4,5  Results  were  considered  significant  for  p 
values  <  .05  (two  sided).  Data  analysis  was  performed 
using Stata/IC 13.1 (StataCorp).

2.3  |  Standard protocol approval

The  study  was  approved  by  the  ethical  committee  of 
Sapienza University, Rome, Italy and conducted in accord-
ance with the Declaration of Helsinki. Informed consent 
was obtained from each patient or a legal representative.

2.4  |  Data availability

Anonymized data will be shared by request from any qual-
ified investigator.

3   |   RESULTS

Of 1325 patients  initially  identified, 71 patients were ex-
cluded as diagnosed with generalized, combined, or un-
known  epilepsy,  225  because  follow- up  was  <1  year  at 
the time of the current analysis and 35 because they were 
seizure- free  at  baseline.  Accordingly,  994  patients  were 
included. The median age was 45 (32– 56) years, and there 
were  100  elderly  patients  (10.1%).  Baseline  characteris-
tics  of  participants  are  summarized  in  Table  1.  Baseline 
characteristics of patients according to concomitant use of 
SCB(s) at baseline and LEV status are shown in Table S1 
and Table S2. Within the subgroup of patients not receiv-
ing SCBs at  the  time of BRV  initiation, 23  (71.9%) of 32 
patients for whom this information was available had no 
history of prior use of SCBs.

In  the  study  cohort,  the  median  daily  dose  of  BRV 
was 100 (100– 200) mg at 3 months, 150 (100– 200) mg at 
6 months, and 150 (100– 200) mg at 12 months. During 
the 1- year study period, SSF was achieved by 142 (14.3%) 
patients;  72  (7.2%)  patients  were  seizure- free  from  Day 
1,  46  (4.6%)  from  Month  4,  and  24  (2.4%)  from  Month 
7  (Figure 1A). Among  the patients  reaching SSF, 50.7% 
were  seizure- free  from  Day  1  of  treatment  (Figure  1B). 
Sustained  seizure  freedom  was  maintained  for  ≥6,  ≥9, 
and 12 months by 14.3%, 11.9%, and 7.2% patients (Figure 

1C).  Sustained  seizure  response  was  reached  by  383 
(38.5%) patients, and 236 (23.7%) were sustained seizure 
responders from Day 1 (Figure 1A). Among the patients 
who reached SSR, 61.6% achieved it by Day 1 (Figure 1B). 
Sustained seizure response status was maintained for ≥6, 
≥9, and 12 months by 38.5%, 33.2%, and 23.7% of patients 
(Figure 1C).

The overall rate of SSF was 15.2% when BRV was added 
to concomitant SCBs and 12.2% in patients treated with no 
SCBs (p = .401); the rate of SSR was significantly higher 
among patients receiving than in those not receiving SCBs 
(40.7% vs. 30.4%; p = .036).

Age,  the number of previous ASMs,  the concomitant 
use  of  SCBs,  and  baseline  monthly  seizure  count  were 
independent  predictors  of  SSF  and  SSR,  with  older  age, 
lower  number  of  lifetime  ASMs,  concomitant  adminis-
tration  of  SCBs,  and  lower  baseline  seizure  frequency 
being associated with a higher likelihood of achieving SSF 
(Table S3) and SSR (Table S4).

T A B L E  1   Baseline characteristics of patients

Characteristic
Patients, 
n = 994

Age, years 45 (32– 56)

Male sex 469 (47.2)

Age at epilepsy onset, years, N = 993a 13 (5– 24)

Duration of epilepsy, years, N = 993a 25 (14– 38)

Type of seizures, N = 884a

Focal onset 657 (74.3)

Focal to bilateral tonic– clonic 165 (18.7)

Focal onset and focal to bilateral tonic– clonic 62 (7.0)

Etiology

Structural 532 (53.5)

Genetic 38 (3.8)

Immune 10 (1.0)

Infectious 27 (2.7)

Unknown 387 (39.0)

Number of previous ASMs, N = 988a 6 (3– 8)

Number of concomitant ASMs, N = 993a 2 (1– 3)

Concomitant use of SCB(s) at baseline, N = 867a 752 (86.7)

Levetiracetam status, N = 987a

Never used 260 (26.3)

Prior use/prescribed at baseline 727 (73.7)

Baseline monthly seizure frequencyb 6 (3– 20)

Note: Data are median (interquartile range) for continuous variables, and n 
(%) for categorical variables.
Abbreviations: ASM, antiseizure medication; SCB, sodium channel blocker.
aN refers to the total number of patients for whom data in question were 
available.
bBased on the number of seizures during the 90 days before starting 
adjunctive brivaracetam.
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In  the analysis by LEV status,  the overall  rate of SSF 
with adjunctive BRV during the 1- year study period was 
21.5%  in patients who had never been  treated with LEV 
and  11.7%  in  patients  who  had  a  history  of  LEV  use 

(p < .001); the rate of SSR was significantly higher among 
LEV- naïve  patients  than  patients  who  had  taken  LEV 
(48.9% vs. 34.7%; p < .001).

In  the  analysis  by  age,  the  overall  rate  of  SSF  with 
adjunctive  BRV  during  the  1- year  study  period  was 
27.0% in elderly patients and 12.9% in younger patients 
(p  <  .001);  the  rate  of  SSR  was  significantly  higher 
among elderly  than younger patients  (49.0% vs. 37.4%; 
p = .023).

BRV  was  discontinued  by  259  (26.1%)  patients;  the 
reasons  were  insufficient  efficacy  (n  =  159/259,  61.4%), 
AEs  (n  =  93/259,  35.9%),  and  a  combination  of  both 
(n = 5/259, 1.9%); in one case, BRV was discontinued due 
to the patient's request, and one patient died from a cause 
unrelated to treatment.

AEs were reported by 30.1% of the patients and rated 
as  mild  (74.8%),  moderate  (24.8%),  and  severe  (.4%,  cor-
responding to one case of depressive mood change). The 
most common AEs were somnolence (6.7%), nervousness 
and/or agitation (5.7%), vertigo (3.4%), and fatigue (3.2%; 
Table 2).

4   |   DISCUSSION

In a real- world cohort of patients with uncontrolled focal 
epilepsy,  approximately  15%  and  40%  of  the  population 
treated  with  adjunctive  BRV  reached  SSF  and  SSR,  and 
sustained  seizure  frequency  reduction  was  achieved  on 
the first day of treatment in the majority of the cases.

Seizure freedom is recognized as the goal of epilepsy 
treatment by patients and caregivers.6 Quality of life in 
patients with treatment- refractory epilepsy is not influ-
enced by reductions in seizure frequency that does not 
meet  seizure  freedom,6  and  the  International  League 
Against Epilepsy emphasizes seizure freedom as a major 
study endpoint.6 Despite its importance, many trials fail 
to report the seizure freedom outcome, and great hetero-
geneity exists  in  its definition.6  Importantly,  the main-
tenance of  seizure  freedom is a clinical priority, and  it 
remains uncertain whether short- term seizure freedom 
observed  in  pivotal  trials  is  a  predictor  of  longer  term 
freedom. In addition,  the methodology usually used  to 
analyze  clinical  trial  data  counts  even  patients  with-
drawn from therapy before the end of the treatment pe-
riod and potentially overestimates seizure freedom rate.7 
Responder rate is also accepted as a regulatory outcome, 
but there is no requirement for seizure reduction to be 
maintained over time. In this regard, sustained efficacy 
outcomes  that  exclude  patients  presenting  a  transient 
seizure  frequency  reduction  and  those  interrupting 
treatment are more rigorous and informative measures 
of response.

F I G U R E  1  Sustained seizure freedom (SSF) and sustained 
seizure response (SSR) outcomes. (A) Proportions of patients from 
the study cohort who were seizure- free and seizure responders 
from Day 1, Month 4, and Month 7 to Month 12. (B) Proportions of 
patients reaching SSF and SSR who were seizure- free and seizure 
responders from Day 1, Month 4, and Month 7 to Month 12. (C) 
Proportions of patients from the study cohort who maintained SSF 
and SSR for ≥6, ≥9, and 12 months
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So far, only limited evidence exists about the long- term 
sustained seizure frequency improvement with BRV treat-
ment. A similar approach has been utilized to examine the 
time course of add- on BRV efficacy and assess sustained 
≥50%  and  100%  response  in  three  RCTs  with  a  12- week 
treatment period.8,9  In  the pooled efficacy population of 
1160 patients, the 100% sustained response rates on Day 1 
of treatment were 5.1% and 4.0% for BRV 100 and 200 mg/
day  and  remained  substantially  unchanged  by  Day  84.8 
Sustained ≥50% responder status was achieved on Day 1 
by 15.5%, 18.1%, and 19.4% of patients taking BRV at 50, 
100,  and  200  mg/day,  and  corresponding  values  on  Day 
84 were 34.8%, 35.8%, and 35.2%.9 In a longitudinal, mul-
ticenter  study,  the  50%  or  greater  seizure  reduction  at 
12 months was observed in 33.1% of 262 included patients, 
including 10.9% reporting seizure freedom.10

The  findings  from  the  current  study  and  pooled  post 
hoc analysis of RCTs support the suggestion that BRV can 
have an early, sustained onset of action and a subset of re-
sponders may benefit from the first day of treatment, with 
potential utility when rapid onset of action  is necessary. 
The favorable  tolerability profile with  initiation at  target 
dose with no need for titration and the fast penetration of 
BRV into the brain may be reasons for the early onset of 
efficacy. Of note, the proportion of patients reaching sus-
tained seizure control also increased over time; although 
the  shorter  duration  of  follow- up  for  later  responders 

needs to be considered, this may suggest that efficacy can 
be sustained even in patients who respond later.

There is little evidence on how ASMs should be trialed, 
and  most  recommendations  to  tailor  rational  polyphar-
macy  are  empirical.11  Data  from  literature  suggest  that 
favorable combinations usually consist of ASMs with dif-
ferent mechanisms of action.11 Whereas additive or supra- 
additive efficacy has been observed with LEV and SCBs, 
including  carbamazepine,  oxcarbazepine,  and  lacos-
amide,11 no evidence is available indicating how to favor-
ably combine BRV. In this regard, the higher rates of SSF 
and SSR observed when BRV was added to SCBs suggest 
a potential enhancement of the effect on seizure control 
when these drug classes are coadministered that deserves 
to be further investigated alongside tolerability and phar-
macokinetic issues before drawing definitive conclusions.

Adjunctive BRV was efficacious  in  reducing seizure 
frequency  irrespective  of  LEV  status,  and  the  rates  of 
SSF and SSR were higher among patients who had never 
been treated with LEV than patients who had a history 
of  LEV  use. These  findings  are  consistent  with  the  al-
ready  available  evidence  from  randomized  controlled 
trials and real- world studies and suggest  that a history 
of LEV treatment does not preclude the prescription of 
BRV.4,12  Differences  in  characteristics  of  patients  may 
have contributed to explaining differences in treatment 
efficacy  across  LEV  subgroups,  patients  with  a  history 

Patients with adverse events

Na 844

n (%) 254 (30.1)

Most frequently reported adverse events [reported by ≥1% of patients]

Na 819

Somnolence, n (%) 55 (6.7)

Nervousness and/or agitation, n (%) 47 (5.7)

Vertigo, n (%) 28 (3.4)

Fatigue, n (%) 26 (3.2)

Headache, n (%) 21 (2.6)

Aggressiveness, n (%) 20 (2.4)

Mood change, n (%) 18 (2.2)

Dizziness, n (%) 19 (2.3)

Sleep disturbances, n (%) 15 (1.8)

Memory disturbance, n (%) 13 (1.6)

Nausea/vomiting, n (%) 8 (1.0)

Note: Adverse events reported by <1% of patients: stomach pain, tremor (both n = 7, .9%), disturbances 
in attention/concentration (n = 6, .7%), diplopia/blurred vision (n = 5, .6%), weight increase (n = 4, 
.5%), anxiety, hair loss, skin disorders (all n = 3, .4%), fever, hyporexia, pharyngodynia (all n = 2, .2%), 
abdominal pain, confusion, constipation, psychosis, tics, urinary disturbances, weight decrease (all n = 1, 
.1%).
aN refers to the total number of patients for whom data in question were available.

T A B L E  2   Adverse events with 
brivaracetam treatment
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of LEV being likely to be affected by a more difficult to 
treat and severe epilepsy.

The  higher  rates  of  SSF  and  SSR  observed  in  elderly 
patients  also  agree  with  prior  evidence  describing  the 
greater effectiveness of BRV in older versus younger pa-
tients.13– 15 Notably, when studies report outcomes by age 
class,  ASMs  generally  are  found  to  be  more  efficacious 
in elderly  than younger patients, and differences  in out-
comes across  the age groups can  largely be attributed to 
differences in characteristics of participants.16,17

BRV  was  discontinued  by  approximately  25%  of  the 
patients,  and  this  figure  substantially  overlapped  with 
the rates  found  in retrospective noninterventional  stud-
ies14,18– 20;  the  lack  of  efficacy  was  the  main  reason  for 
drug  withdrawal  as  expected  according  to  the  charac-
teristics of the patients and study inclusion criteria. AEs 
were reported by one quarter of the population and had 
generally  mild  to  moderate  severity,  and  somnolence, 
headache, dizziness, and fatigue were the most frequent. 
These findings reinforced the overall favorable tolerabil-
ity profile of add- on BRV treatment already demonstrated 
in prior randomized and nonrandomized studies.14,18– 22

This study offers novel insights into the long- term re-
sponse to add- on BRV from a novel, still neglected clini-
cal perspective. Major strengths include the multicenter 
recruitment and large sample size, SSF and SSR as met-
rics  of  treatment  efficacy,  and  the  exploratory  analysis 
by concomitant use of SCBs. In addition, the real- world 
setting can address the gap left by RCTs, which are typi-
cally characterized by restrictive inclusion criteria, rigid 
titration schemes, little or no dosing flexibility, and short 
duration, and offers higher external validity. Some limits 
also need  to be considered,  including  the retrospective 
nature,  unavailability  of  data  outcome  by  seizure  sub-
types, and lack of standardized questionnaires to report 
AEs. As modifications in ASMs administered concomi-
tantly  to BRV have not been consistently  reported,  the 
influence  of  any  changes  in  the  therapeutic  regimen 
remained unexplored. Furthermore, the open- label and 
uncontrolled  design  prevents  any  comparison  between 
BRV and other ASMs.

5   |   CONCLUSIONS

Adjunctive  BRV  was  associated  with  sustained  seizure 
frequency reduction in a subset of patients with focal sei-
zures  uncontrolled  by  concomitant  ASMs.  Seizure  free-
dom  is  a  clinically  meaningful  outcome,  which  plays  a 
role in guiding selection and modification of therapeutic 
regimens. Importantly, how long seizure freedom is main-
tained is a key factor. The accurate reporting of rate and 

duration of seizure freedom in epilepsy studies across the 
spectrum of ASMs is warranted to provide more informed 
treatment decisions in clinical practice.
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APPENDIX 1
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