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Abstract
Background and Objective  Real-world evidence studies of brivaracetam (BRV) have been restricted in scope, location, and 
patient numbers. The objective of this pooled analysis was to assess effectiveness and tolerability of brivaracetam (BRV) in 
routine practice in a large international population.
Methods  EXPERIENCE/EPD332 was a pooled analysis of individual patient records from multiple independent non-
interventional studies of patients with epilepsy initiating BRV in Australia, Europe, and the United States. Eligible study 
cohorts were identified via a literature review and engagement with country lead investigators, clinical experts, and local 
UCB Pharma scientific/medical teams. Included patients initiated BRV no earlier than January 2016 and no later than 
December 2019, and had ≥ 6 months of follow-up data. The databases for each cohort were reformatted and standardised 
to ensure information collected was consistent. Outcomes included ≥ 50% reduction from baseline in seizure frequency, 
seizure freedom (no seizures within 3 months before timepoint), continuous seizure freedom (no seizures from baseline), 
BRV discontinuation, and treatment-emergent adverse events (TEAEs) at 3, 6, and 12 months. Patients with missing data 
after BRV discontinuation were considered non-responders/not seizure free. Analyses were performed for all adult patients  
(≥ 16 years), and for subgroups by seizure type recorded at baseline; by number of prior antiseizure medications (ASMs) 
at index; by use of BRV as monotherapy versus polytherapy at index; for patients who switched from levetiracetam to 
BRV versus patients who switched from other ASMs to BRV; and for patients with focal-onset seizures and a BRV dose of 
≤ 200 mg/day used as add-on at index. Analysis populations included the full analysis set (FAS; all patients who received 
at least one BRV dose and had seizure type and age documented at baseline) and the modified FAS (all FAS patients who 
had at least one seizure recorded during baseline). The FAS was used for all outcomes other than ≥ 50% seizure reduction. 
All outcomes were summarised using descriptive statistics.
Results  Analyses included 1644 adults. At baseline, 72.0% were 16–49 years of age and 92.2% had focal-onset seizures. 
Patients had a median (Q1, Q3) of 5.0 (2.0, 8.0) prior antiseizure medications at index. At 3, 6, and 12 months, respectively, 
≥ 50% seizure reduction was achieved by 32.1% (n = 619), 36.7% (n = 867), and 36.9% (n = 822) of patients; seizure 
freedom rates were 22.4% (n = 923), 17.9% (n = 1165), and 14.9% (n = 1111); and continuous seizure freedom rates were 
22.4% (n = 923), 15.7% (n = 1165), and 11.7% (n = 1111). During the whole study follow-up, 551/1639 (33.6%) patients 
discontinued BRV. TEAEs since prior visit were reported in 25.6% (n = 1542), 14.2% (n = 1376), and 9.3% (n = 1232) of 
patients at 3, 6, and 12 months, respectively.
Conclusions  This pooled analysis using data from a variety of real-world settings suggests BRV is effective and well toler-
ated in routine clinical practice in a highly drug-resistant patient population.
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Key Points 

This large, international pooled analysis shows that 
brivaracetam (BRV) is effective and well tolerated in 
patients with epilepsy in the real world.

The patient population was highly drug-resistant, evi-
denced by the median number of prior and concomitant 
antiseizure medications (ASMs) at index (5.0 and 2.0, 
respectively).

The pooled analysis summarised existing real-world data 
from different countries across specific patient groups 
(including patients with different seizure types, on 
monotherapy, and switching to BRV from other ASMs, 
including levetiracetam) to provide additional evidence 
that BRV is effective and well tolerated among these 
subgroups of patients.

1  Introduction

Brivaracetam (BRV) is a third‐generation antiseizure med-
ication (ASM) that acts as a selective ligand for synaptic 
vesicle protein 2A, a presynaptic membrane glycoprotein 
implicated in modulation of synaptic vesicle exocytosis 
and neurotransmitter release [1]. BRV is approved in over 
50 countries as a treatment for focal-onset (partial-onset) 
seizures with or without secondary generalisation. Adjunc-
tive or monotherapy indication, approved age range, and 
formulations vary depending on country.

The efficacy and tolerability of BRV for adjunctive 
treatment of focal-onset seizures in patients ≥ 16 years 
of age were established in three phase III, randomised, 
multicentre, double-blind, placebo-controlled, fixed-
dose trials [2–4]. Clinically relevant seizure freedom and 
reductions in seizure frequency, with a low incidence of 
adverse events (AEs) and low discontinuation rates due to 
AEs, were observed with BRV doses of 50–200 mg/day.  
To date, real-world evidence studies of BRV have been 
restricted in scope, location, and patient numbers. There-
fore, the objective of this pooled analysis was to sum-
marise existing real-world data on BRV response and tol-
erability across specific patient groups, using individual 
patient records from non-interventional studies in different 
countries. This analysis pooled data from several retro-
spective studies (some unpublished) that adhered to indi-
vidual study protocols.

2 � Methods

2.1 � Study Design and Patient Population

EXPERIENCE/EPD332 was a pooled analysis of indi-
vidual patient records from multiple independent non-
interventional, retrospective studies that used clinical chart 
review cohorts of patients who initiated BRV in clinical 
practice. Data were collected from studies conducted in 
epilepsy centres or hospitals in Australia, Europe, and the 
United States, which had previously defined cohorts of 
patients with extracted follow-up data. A critical review 
of the literature and engagement with country lead inves-
tigators, clinical experts, and local UCB Pharma scientific 
and medical teams identified BRV cohorts that met the 
inclusion criteria (Table S1, see electronic supplementary 
material [ESM]).

Patients received BRV as prescribed by their treating 
physician, and according to standard clinical practice in 
their region. The date of BRV availability in each country 
marked the beginning of patient enrolment; patients must 
have initiated BRV no earlier than January 2016 and no 
later than December 2019. Patients had ≥ 6 months of 
follow-up data from the index date (date of BRV initiation; 
Fig. S1, see ESM). The follow-up period for each patient 
was 12 months after the index date or until one of the 
following events occurred: BRV discontinuation, death, 
disenrolment due to any reason, 365 days of follow-up, or 
end of the study period. Per the individual retrospective 
study protocols, some data may not adhere exactly to the 
criteria described above (i.e., few patients had a follow-up 
> 12 months and the follow-up period for several cohorts 
was < 12 months). To ensure that the information recorded 
was consistent for all cohorts, the databases from each 
of the non-interventional studies were reformatted and 
standardised.

Baseline characteristics were assessed at the index date 
for each patient. Historical variables may have been col-
lected at any point before or at index date. As this analy-
sis included pooled medical chart review data, items from 
common epilepsy patient intake questions were selected, 
whether or not the physician had access to a complete 
patient medical record before initiating care. The terminol-
ogy used for seizure types is consistent with the terminol-
ogy used in the original studies, many of which predated the 
publication of the 2017 operational classification of seizure 
types by the International League Against Epilepsy [5].

This pooled analysis followed the 2005 Food and Drug 
Administration’s Guidelines for Good Pharmacoepidemi-
ology Practices (GPP) and the 2008 International Society 
of Pharmacoepidemiology Guidelines for GPP. Patient 
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data were de-identified before being processed. No ethics 
committee approval was required for the EXPERIENCE 
database given that it consisted of Health Insurance Porta-
bility and Accountability Act and General Data Protection 
Regulation (GDPR) compliant anonymised data. How-
ever, the Australian (AUS) and United States of America 
(USA) cohorts received ethics approval to release their 
data for inclusion in the EXPERIENCE database. Each 
non-interventional study that was included in EXPERI-
ENCE received appropriate ethics and/or scientific review 
board approval as part of the initial study proposal at each 
institution.

2.2 � Outcomes

Effectiveness was evaluated at 3, 6, and 12 months after 
index date by assessing the following outcomes: seizure 
reduction, defined as ≥ 50% reduction from baseline in 
seizure frequency; seizure freedom, defined as no seizures 
within 3 months prior to the timepoint (note: some cohorts 
defined seizure freedom as no seizure since the prior visit); 
continuous seizure freedom, defined as no seizures reported 
for any timepoint after baseline; and BRV retention, defined 
as the number of patients who remained on BRV at each 
timepoint. Patients who discontinued BRV were considered 
to have 'no seizure reduction' (for ≥ 50% seizure reduction), 
and 'no seizure freedom' (for seizure freedom and continuous 
seizure freedom) at the time of discontinuation and onwards 
(Fig. S2, see ESM). Safety and tolerability outcomes were 
as follows: BRV discontinuation due to tolerability reasons 
(defined as the number of patients who discontinued BRV 
due to tolerability since prior visit); incidence of treatment-
emergent adverse events (TEAEs) since prior visit; sever-
ity of TEAEs; and incidence of psychiatric, cognitive, and 
behavioural TEAEs.

2.3 � Patient Subgroups

Outcomes were assessed for all adult patients (≥ 16 years) 
and for patient subgroups. Subgroup analyses included 
assessments by seizure type recorded at baseline: focal-
onset seizures without secondary generalisation; focal-onset 
seizures with secondary generalisation; and generalised-
onset seizures (more than one seizure type could have been 
recorded). Patients with focal-onset seizures with undocu-
mented subtype (i.e., with or without secondary generalisa-
tion) were deemed to have secondarily generalised seizures. 
Subgroup analyses were also performed by number of prior 
ASMs at index (ASMs used and stopped before BRV ini-
tiation); by use of BRV as monotherapy (no concomitant 
ASMs at index) versus polytherapy (concomitant ASMs at 
index); for patients who switched from levetiracetam (LEV) 
to BRV at index versus patients who switched from other 

ASMs (not including LEV) to BRV (patients may have taken 
LEV historically but stopped LEV treatment long before 
BRV initiation); and for patients with focal-onset seizures 
and a BRV dose of ≤ 200 mg/day used as add-on at index.

2.4 � Statistical Analyses

Analysis populations included the full analysis set (FAS; all 
patients who received at least one dose of BRV and had sei-
zure type and age documented at baseline) and the modified 
FAS (mFAS; all patients in the FAS who had at least one 
seizure recorded during baseline). With the exception of sei-
zure reduction, all follow-up outcomes were analysed using 
data from the FAS based on the estimand at each timepoint. 
It was necessary to use the mFAS for ≥ 50% seizure reduc-
tion, as a baseline seizure assessment is required to calculate 
reduction in seizures. Assessments of seizure reduction, sei-
zure freedom, and continuous seizure freedom in the overall 
population and in all patient subgroups (including subgroups 
by seizure type at baseline) included all seizures recorded 
during follow-up. The Kaplan–Meier method was used to 
analyse the time to BRV discontinuation. Patients were cen-
sored at death, disenrolment, or end of the study period, 
whichever occurred first. All outcomes were summarised 
using descriptive statistics, and no measures were taken to 
impute or replace missing data. Percentages were based on 
the number of patients analysed. Analyses were performed 
using SAS® (Statistical Analysis System) version 9.4 (SAS 
Institute, Cary, NC, USA).

3 � Results

3.1 � Patient Cohorts

Data from 1976 patients from five countries (Spain, Germany, 
Australia, USA, and UK) were identified and made available 
to the EXPERIENCE pooled analysis (Fig. S3, see ESM). This 
included eight adult cohorts (Spain [SP] 1 [6], SP2 [7], SP3 
[8], Germany [GER] [9, 10], GER1 [11, 12], AUS [13], USA 
[data from the University of Alabama at Birmingham Epilepsy 
Center only; unpublished data], and United Kingdom [UK] 
[14]), and one paediatric cohort (SP4 [15]). A total of 1716 
adult patients (≥ 16 years of age) from cohorts SP1 (N = 544), 
SP2 (N  =  72), SP3 (N  =  196), GER (N  =  275), GER1 
(N = 213), AUS (N = 291), and USA (N = 125) remained 
after excluding the paediatric cohort (SP4, N = 66; analysed 
separately, with data reported elsewhere [16]), 64 patients for 
whom either age or seizure type was not documented, nine 
paediatric patients within the adult cohorts, and the UK cohort 
(N = 121), which did not meet eligibility criteria (patients with 
< 6 months of BRV exposure were excluded). The SP2 cohort 
was excluded from most analyses, as no data were collected 
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Table 1   Baseline demographics and epilepsy characteristics in the overall population (FAS)

ASM antiseizure medication, BRV brivaracetam, FAS full analysis set, LEV levetiracetam,  Q1 25th quartile, Q3 75th quartile
a Excluding the SP2 cohort
b One patient (0.1%) reported ‘other’
c n = 1604
d Patients could have had more than one response
e n = 1515
f n = 1385
g 1030 patients with unknown or other aetiology (62.7%)
h n = 1616
i n = 1100

Patients (N = 1644)a

Age at baseline, n (%), years
 16–49 1183 (72.0)
 50–64 314 (19.1)
 65–74 101 (6.1)
 ≥75 46 (2.8)

Sex,b n (%)
 Female 853 (51.9)
 Male 790 (48.1)

Duration of epilepsy, median (Q1, Q3), years 18.0 (8.0, 30.0)c

Seizure types at baseline,d n (%)
 Focal-onset seizures 1515 (92.2)
  Focal-onset seizures with secondary generalisation 675 (44.6)e

 Generalised-onset seizures 127 (7.7)
 Unknown-onset seizures 13 (0.8)

Seizure frequency/28 days at index, median (Q1, Q3) 4.0 (1.0, 12.0)f

Most common aetiology (≥ 5% of patients),d,g n (%)
 Malformation of cortical development 266 (16.2)
 Genetic 91 (5.5)
 Vascular 83 (5.0)
 Tumour-related 83 (5.0)

Most common comorbid conditions (≥ 10% of patients),d n (%)
 Psychiatric 605 (37.4)h

 Neurological 302 (27.5)i

 Cognitive/learning disability 403 (24.6)j

 Cardiovascular disease 139 (10.2)k

Switched from LEV or other ASMs to BRV at index, n (%)
 Switched from LEV 709 (43.8)l

 Switched from other ASMs 887 (54.8)l

 No switch 23 (1.4)l

Monotherapy/polytherapy use at index, n (%)
 Monotherapym 45 (2.7)
 Polytherapyn 1599 (97.3)

Number of prior ASMs at index,o median (Q1, Q3) 5.0 (2.0, 8.0)p

 0–1, n (%) 249 (15.4)p

 2–3, n (%) 354 (21.9)p

 4–6, n (%) 466 (28.8)p

 ≥7, n (%) 551 (34.0)p

Number of concomitant maintenance ASMs at index, median (Q1, Q3) 2.0 (1.0, 3.0)
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for seizure assessments (≥ 50% seizure reduction, seizure free-
dom, and continuous seizure freedom) and TEAEs at 3, 6, and 
12 months, and patients with focal-onset seizures were under-
represented (33.3% of cohort). Therefore, the analysable adult 
data set included 1644 patients (FAS). The SP3 cohort was 
excluded from the mFAS (analyses of ≥ 50% seizure reduc-
tion) because seizure frequency at baseline was not collected 
for these patients.

3.2 � Overall Population

A total of 1644 patients ≥ 16 years of age from Spain 
(n = 740), Germany (n = 488), Australia (n = 291), and the 
USA (n = 125) received at least one dose of BRV, had sei-
zure type and age documented at baseline, and were included 
in the FAS (Table 1). Of these, 1293 patients had at least 
one seizure recorded during baseline and were included in 
the mFAS.
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Fig. 1   Analyses of effectiveness for the overall population. n repre-
sents the number of patients with data for the reported variable at 
each visit. Patients with missing data were excluded from all seizure 

analyses. Patients with missing data after BRV discontinuation were 
considered non-responders and not seizure free. BRV brivaracetam, 
FAS full analysis set, mFAS modified full analysis set

j n = 1635
k n = 1358
l n = 1619
m No concomitant ASM at index
n Concomitant ASM/s at index
o Any ASM used and stopped before BRV initiation
p n = 1620

Table 1   (continued)
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At baseline, 51.9% of patients in the FAS (n = 1644) were 
female, and most (72.0%) were between 16 and 49 years of 
age (Table 1). Patients had a median (Q1, Q3) time since first 
diagnosis of 18.0 (8.0, 30.0) years; 92.2% had focal-onset 
seizures and 7.7% had generalised-onset seizures. Patients 
had a median (Q1, Q3) of 5.0 (2.0, 8.0) prior ASMs at index 
and 2.0 (1.0, 3.0) concomitant maintenance ASMs at index.

The median (Q1, Q3) duration of exposure to BRV 
was 345.5 (131.5, 410.9) days, with 630 (38.7%) patients 
exposed for > 365 days (n = 1629; FAS). The median BRV 
dose was 100.0 mg/day at index and 200.0 mg/day at 12 
months (Table S2, see ESM). Overall, 551/1639 (33.6%) 
patients discontinued BRV during the whole study follow-
up (Table S3, see ESM); 173/1629 (10.6%) discontinued 
in the first 3 months, 156/1629 (9.6%) between 3 and 6 
months, and 141/1629 (8.7%) between 6 and 12 months. Of 
patients with a documented reason for BRV discontinuation 
(n = 545), 44.6%, 35.0%, and 13.4% discontinued due to 
lack of effectiveness, tolerability, and lack of effectiveness 
and tolerability, respectively (reasons were not mutually 
exclusive).

A ≥ 50% seizure reduction was achieved by 32.1%, 
36.7%, and 36.9% of patients at 3, 6, and 12 months, respec-
tively (mFAS; Fig. 1a); seizure freedom was 22.4%, 17.9%, 
and 14.9% (FAS: Fig. 1b); and continuous seizure freedom 
was 22.4%, 15.7%, and 11.7% (FAS; Fig. 1c). BRV reten-
tion was 89.4%, 79.8%, and 71.1% at 3, 6, and 12 months, 
respectively (FAS; Fig. 1d). The Kaplan–Meier curve for 
treatment retention showed that 50% of patients remained 
on BRV at 1464 days since BRV initiation (FAS; Fig. 2).

Overall, TEAEs since prior visit were reported in 
25.6%, 14.2%, and 9.3% of patients at 3, 6, and 12 months, 
respectively (FAS; Table 2). In patients with reported 
TEAE severity, 12.9%, 7.0%, and 6.4% of TEAEs were 

severe at 3, 6, and 12 months. During the whole study, 
four patients died (one due to suicide at 3 months, one due 
to sudden unexpected death in epilepsy, and for two there 
was no further information). Of these, three deaths had 
no date recorded and were disregarded from the analyses, 
as death may have occurred after the 12 months’ follow-
up. Incidences of psychiatric, cognitive, and behavioural 
TEAEs were low at 3, 6, and 12 months.

3.3 � Subgroup Analyses by Seizure Type at Baseline

Subgroup analyses by seizure type at baseline included 861 
patients with focal-onset seizures without secondary gen-
eralisation, 678 patients with focal-onset seizures with sec-
ondary generalisation (seizure subtype was documented for 
424 patients, and inferred for the remaining 254 patients), 
and 162 patients with generalised-onset seizures (more than 
one seizure type could have been recorded) (FAS; Table S4, 
see ESM).

At index, the median (Q1, Q3) BRV dose was lower in 
patients with focal-onset seizures without secondary gener-
alisation (50.0 [50.0, 100.0] mg/day) than in the other sei-
zure subgroups (focal-onset seizures with secondary gen-
eralisation: 100.0 [50.0, 100.0] mg/day; generalised-onset 
seizures: 100.0 [100.0, 150.0] mg/day). At 12 months, the 
median (Q1, Q3) BRV dose was 200.0 (100.0, 200.0) mg/day  
in patients with focal-onset seizures without or with sec-
ondary generalisation, and 175.0 (100.0, 200.0) mg/day 
in patients with generalised-onset seizures (Table S2, see 
ESM). The median (Q1, Q3) duration of exposure to BRV 
was 349.4 (146.0, 400.0) days in patients with focal-onset 
seizures without secondary generalisation (n = 857), 337.1 
(115.4, 415.5) days in patients with focal-onset seizures with 
secondary generalisation (n = 670), and 277.0 (123.0, 505.0) 

Fig. 2   Kaplan–Meier estimated 
time to discontinuation of BRV 
(FAS). The median survival 
days (product-limit median) rep-
resent the number of days after 
which < 50% of the population 
will remain on BRV. Patients 
who did not discontinue BRV 
were censored at the end of 
follow-up. The SP2 cohort was 
excluded from the BRV reten-
tion analysis, as the analysis was 
not stratified by seizure type 
at baseline. BRV brivaracetam, 
FAS full analysis set
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days in patients with generalised-onset seizures (n = 160). 
BRV discontinuations during the whole study follow-up 
were similar in each subgroup (focal-onset seizures without 
secondary generalisation: 32.2%; focal-onset seizures with 
secondary generalisation: 33.7%; generalised-onset seizures: 
31.1% [Table S3, see ESM]).

Seizure assessments included all seizures recorded dur-
ing follow-up. At 12 months, the proportions of patients 
with ≥ 50% seizure reduction (mFAS), seizure freedom 
(FAS), and continuous seizure freedom (FAS), were 40.4%, 
12.1%, and 7.5%, respectively, in patients with focal-onset 
seizures without secondary generalisation at baseline; 
34.0%, 18.1%, and 16.7% in patients with focal-onset sei-
zures with secondary generalisation at baseline; and 24.0%, 
18.8%, and 15.6% in patients with generalised-onset sei-
zures at baseline (Fig. 3a–c). BRV retention at 3, 6, and  
12 months was similar in all three subgroups (FAS; Fig. 3d).

At 12 months, TEAEs were reported by 10.0%, 9.7%, 
and 4.0% of patients with focal-onset seizures without 
secondary generalisation, patients with focal-onset sei-
zures with secondary generalisation, and patients with 

generalised-onset seizures, respectively (FAS; Table S5, 
see ESM).

3.4 � Subgroup Analyses by Number of Prior ASMs

Subgroup analyses by number of prior ASMs included 
1620 patients; 15.4%, 21.9%, 28.8%, and 34.0% had 0–1, 
2–3, 4–6, and ≥ 7 prior ASMs, respectively (FAS; Table 1). 
Patients with ≥ 7 prior ASMs had a longer epilepsy dura-
tion (median 22.0 vs 14.0–16.0 years) and a higher seizure 
frequency at index (median 8.0 vs 2.0–4.0 seizures/28 days) 
compared with those with fewer prior ASMs (Table S4, see 
ESM).

At index, median (Q1, Q3) BRV dose was 100.0 (50.0, 
150.0) mg/day in patients with 0–1 prior ASMs (n = 246), 
and 100.0 (50.0, 100.0) mg/day in all other prior ASM sub-
groups (2–3/4–6/≥ 7 prior ASMs: n = 349/454/542). At 
12 months, median (Q1, Q3) BRV dose was 175.0 (100.0, 
200.0) mg/day in patients with 0–1 prior ASMs (n = 89), 
200.0 (100.0, 200.0) mg/day in patients with 2–3 (n = 150) 
and 4–6 (n = 220) prior ASMs, and 200.0 (150.0, 200.0) 

Table 2   TEAEs since prior visit in the overall population (FAS)

AE adverse event, FAS full analysis set, TEAE treatment-emergent adverse event
a No TEAE data were collected for the SP2 cohort at 3, 6, and 12 months
b Patients with reported severity
c Excluding patients who had an AE that was not further described
d n = 279
e One TEAE of suicide was documented as life-threatening
f n = 128
g n = 78
h Behavioural TEAEs that fulfilled the criteria for psychiatric TEAEs were included in the psychiatric TEAEs category
i Medical Dictionary for Regulatory Activities Version 24.1

Patients, n (%) 3 months  
(n = 1542)a

6 months  
(n = 1376)a

12 months 
(n = 1232)a

Any TEAEs 394 (25.6) 195 (14.2) 115 (9.3)
Severity of TEAEsb,c

 Mild 138 (49.5)d 69 (53.9)f 35 (44.9)g

 Moderate 104 (37.3)d 50 (39.1)f 38 (48.7)g

 Severe 36 (12.9)d 9 (7.0)f 5 (6.4)g

 Life-threatening 1 (0.4)d,e 0 0
Psychiatric TEAEsh 98 (6.4) 36 (2.6) 32 (2.6)
Cognitive TEAEs 41 (2.7) 18 (1.3) 12 (1.0)
Behavioural TEAEs 80 (5.2) 38 (2.8) 18 (1.5)
TEAEsi reported by ≥ 3% of patients at any timepoint
 Dizziness 64 (4.2) 16 (1.2) 11 (0.9)
 Fatigue 64 (4.2) 20 (1.5) 10 (0.8)
 Irritability 62 (4.0) 29 (2.1) 11 (0.9)
 Somnolence 61 (4.0) 35 (2.5) 27 (2.2)
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mg/day in patients with ≥ 7 prior ASMs (n = 233). The 
median (Q1, Q3) duration of exposure to BRV was 350.0 
days (126.0, 488.0), 343.9 days (130.0, 403.0), 357.0 days 
(161.0, 417.6), and 322.0 days (120.0, 401.2), in the 0–1 
(n = 246), 2–3 (n = 353), 4–6 (n = 461), and ≥7 (n = 545) 
prior ASMs subgroups, respectively.

During the whole study follow-up, 27.4%, 31.1%, 30.3%, 
and 41.4% of patients in the 0–1, 2–3, 4–6, and ≥ 7 prior 
ASMs subgroups, respectively, discontinued BRV (Table S3, 
see ESM). Among patients who discontinued BRV, discon-
tinuation due to lack of effectiveness increased as the number 
of prior ASMs increased, from 27.3% in the 0–1 prior ASM 
subgroup to 54.0% in the ≥ 7 prior ASMs subgroup. BRV 
discontinuation due to a tolerability reason decreased as the 
number of prior ASMs increased, from 43.9% in the 0–1 prior 
ASM subgroup to 28.1% in the ≥ 7 prior ASMs subgroup.

In general, ≥ 50% seizure reduction (mFAS), seizure 
freedom (FAS), and continuous seizure freedom (FAS) at 
3, 6, and 12 months declined as the number of prior ASMs 
increased (Fig. 4a–c). BRV retention at 3 months was similar 
across prior ASM subgroups, whereas retention at 6 and 12 
months generally declined as the number of prior ASMs 
increased (FAS; Fig. 4d). TEAE incidence at 12 months 
since the prior visit (FAS) was numerically higher in patients 
with 4–6 and ≥ 7 prior ASMs (11.5% and 10.0%, respec-
tively) versus patients with 0–1 and 2–3 prior ASMs (7.0% 
and 7.4%, respectively; Table S5, see ESM).

3.5 � Monotherapy Versus Polytherapy at Index

Subgroup analyses by BRV treatment type included 1644 
patients; 45 (2.7%) were on monotherapy and 1599 (97.3%) 
were on polytherapy (FAS; Table S4, see ESM). Compared 
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Fig. 3   Analyses of effectiveness by seizure type at baseline. n rep-
resents the number of patients with data for the reported variable at 
each visit. Patients with missing data were excluded from all seizure 

analyses. Patients with missing data after BRV discontinuation were 
considered non-responders and not seizure free. BRV brivaracetam, 
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with patients on polytherapy, patients on BRV monotherapy 
had a shorter epilepsy duration (median 9.0 vs 18.0 years) 
and a lower number of prior ASMs (median [Q1, Q3] 3.0 
[1.0, 4.0] vs 5.0 [2.0, 8.0]). Median (Q1, Q3) BRV dose at 
index was 100.0 (50.0, 100.0) mg/day in both subgroups 
(monotherapy/polytherapy: n = 45/1570). Median (Q1, 
Q3) BRV dose at 12 months was 100.0 (100.0, 200.0) 
mg/day and 200.0 (100.0, 200.0) mg/day in patients on 
monotherapy (n = 17) and polytherapy (n = 693), respec-
tively, and median (Q1, Q3) duration of exposure to BRV 
was 253.0 (91.5, 371.0) days (n = 44) and 347.0 (133.0, 
412.1) days (n = 1585). During the whole study follow-
up, 24.4% of patients on BRV monotherapy and 33.9% of 
patients on polytherapy discontinued BRV (Table S3, see 
ESM). In both subgroups, the most common reason for BRV 

discontinuation (among patients with a documented reason) 
was tolerability.

A similar percentage of patients on BRV monotherapy 
and polytherapy achieved ≥ 50% seizure reduction at 
3 months, but a numerically lower percentage of patients on 
monotherapy achieved ≥ 50% seizure reduction at 6 months 
and 12 months (mFAS; Fig. 5a). Patients on BRV monother-
apy had numerically higher seizure freedom and continuous 
seizure freedom rates at 3, 6, and 12 months than patients 
on polytherapy (FAS; Fig. 5b, c). BRV retention at 3, 6, and 
12 months was similar in patients on BRV monotherapy and 
polytherapy (FAS; Fig. 5d).

Of the 1174 patients on polytherapy at index who were 
still on BRV 12 months after initiation and had documented 
concomitant ASMs, 119 (10.1%) had converted to BRV 
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monotherapy. TEAE incidence at 12 months was numeri-
cally lower in patients on BRV monotherapy versus poly-
therapy (3.8% vs 9.5%) (FAS; Table S5, see ESM).

3.6 � Patients Who Switched From LEV to BRV Versus 
Patients Who Switched From Other ASMs to BRV

Of 1619 patients with data on switching (at index), 709 
(43.8%) switched from LEV and 887 (54.8%) switched from 
other ASMs (not including LEV; FAS). Among patients 
with data on the reasons for switching from LEV to BRV 
(n = 583), the most common reasons were lack of effective-
ness (232 [39.8%]), tolerability unrelated to behavioural AEs 
(BAEs) (223 [38.3%]), and BAEs (103 [17.7%]) (reasons 
were not mutually exclusive).

Median (Q1, Q3) BRV dose at index and at 12 months 
was higher in patients who switched from LEV (100.0 
[50.0, 200.0] mg/day, n = 699; 200.0 [150.0, 200.0] mg/
day, n = 321) compared with those who switched from 
other ASMs (50.0 [50.0, 100.0] mg/day, n = 869; 150.0 
[100.0, 200.0] mg/day, n = 368). The median (Q1, Q3) 
duration of exposure to BRV was 353.1 (167.4, 420.0) 
days in patients who switched from LEV to BRV (n = 703) 
and 337.4 (119.0, 401.2) days in patients who switched 
from other ASMs to BRV (n = 878). During the whole 
study follow-up, 32.0% of patients who switched from 
LEV and 35.8% of patients who switched from other 
ASMs discontinued BRV (Table S3, see ESM).

In both subgroups, ≥ 50% seizure reduction (mFAS), 
seizure freedom (FAS), continuous seizure freedom (FAS), 
and BRV retention (FAS) at 3, 6, and 12 months were 
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similar (Fig. 6a–d). The incidence of TEAEs at 12 months 
was similar in patients who switched from LEV and those 
who switched from other ASMs to BRV (9.5% vs 9.1%) 
(FAS; Table S5, see ESM). At 12 months, the incidences 
of irritability and aggression were 1.3% and 0.8%, respec-
tively, in patients who switched from LEV (n = 525), and 
0.5% and 0.3% in patients who switched from other ASMs 
(n = 662).

3.7 � Patients With Focal‑Onset Seizures Who Were 
on a BRV Dose of ≤ 200 mg/day Used as Add‑On 
at Index

The FAS included 1430 patients of ≥ 16 years of age 
with focal-onset seizures at baseline and a BRV dose of  
≤ 200 mg/day used as add-on at index (Table S6, see 
ESM). Patient disposition, baseline demographics, and 

BRV dosing during follow-up were similar to those 
observed in the overall population (Table 1 and Table S2, 
see ESM). During the whole study follow-up, 33.6% of 
patients discontinued BRV (Table S3, see ESM). The 
most common reasons for BRV discontinuation were lack 
of effectiveness and/or tolerability. Among patients with 
a documented reason for BRV discontinuation, 44.8% 
discontinued due to lack of effectiveness, 33.3% due to 
tolerability, and 14.7% due to lack of effectiveness and 
tolerability (reasons were not mutually exclusive). At 3, 6, 
and 12 months, ≥ 50% seizure reduction was achieved by 
31.4%, 36.8%, and 38.1% of patients, respectively (mFAS; 
Fig. S4a, see ESM), seizure freedom was achieved by 
20.8%, 17.1%, and 14.4%, and continuous seizure free-
dom by 20.8%, 15.2%, and 11.2% (FAS; Fig. S4b–c, see 
ESM). BRV retention was 89.6%, 79.6%, and 71.2% at 3, 
6, and 12 months, respectively (FAS; Fig. S4d, see ESM). 
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TEAEs since prior visit were reported in 26.4%, 15.3%, 
and 9.9% of patients at 3, 6, and 12 months, respectively 
(FAS; Table S7, see ESM).

4 � Discussion

This international pooled analysis used individual patient 
records from patients initiating BRV in the real world 
across a range of geographic locations, clinics, and patient 
subgroups. Effectiveness of BRV was demonstrated by  
≥ 50% seizure reduction, seizure freedom, continuous sei-
zure freedom, and retention at 3, 6, and 12 months. BRV 
was generally well tolerated, and no new safety concerns 
were identified. During the whole study follow-up, approx-
imately one third of patients discontinued BRV, mostly due 
to lack of effectiveness and/or tolerability reasons. Simi-
lar effectiveness and tolerability of BRV was observed in 
comparison with the overall population when the analyses 
were restricted to patients with focal-onset seizures who 
had a BRV dose of ≤ 200 mg/day used as add-on at index. 
This subgroup represented patients who initiated BRV per 
either the European Summary of Product Characteristics 
[17], the Australian Product Information [18], or the US 
Prescribing Information [19].

Key strengths of EXPERIENCE include the large vol-
ume of pooled real-world evidence from individual patient 
records, which permitted subgroup analyses. The EXPERI-
ENCE results are consistent with published data from three 
phase III, randomised, multicentre, double-blind, placebo-
controlled, fixed-dose trials that assessed the efficacy and 
tolerability of BRV for adjunctive treatment of focal-onset 
seizures in patients ≥ 16 years of age [2–4]. The eligibil-
ity criteria for the retrospective real-world evidence studies 
were broader than those of the randomised controlled trials, 
leading to inclusion of a more diverse patient population. 
Despite this, the study population was composed of highly 
drug-resistant patients as evidenced by their baseline char-
acteristics (median of 5.0 prior ASMs and 2.0 concomitant 
ASMs at index, median seizure frequency of 4.0/28 days at 
index). Patient enrolment began as soon as BRV became 
available in each country, which likely contributed to the 
drug-resistant population. Patients who have experienced 
a suboptimal response to existing therapies may expect 
improved effectiveness and tolerability with new medica-
tions [20]. Therefore, some patients switching to BRV in the 
immediate post-launch phase likely did so due to failure of 
established ASMs. Effectiveness of BRV was demonstrated 
in patients with highly drug-resistant epilepsy despite the 
stringent approach used for seizure analyses: patients with 
missing data due to BRV discontinuation were considered 
to be non-responders for ≥ 50% seizure reduction and not 
seizure free.

Subgroup analyses by seizure type were based on seizure 
type recorded at baseline (focal-onset seizures with second-
ary generalisation, focal-onset seizures without secondary 
generalisation, or generalised-onset seizures). More than 
one seizure type could be recorded. Unfortunately, it was 
not possible to extract data on specific seizure types during 
follow-up. As such, the effectiveness outcomes of seizure 
reduction, seizure freedom, and continuous seizure freedom 
were based on assessment of all recorded seizure types. 
This differs from the approach used in published post-hoc 
analyses by Moseley et al. [21, 22], which sought to assess 
effectiveness outcomes for a specific seizure subtype. The 
analyses performed by Moseley et al. included patients with 
focal-onset seizures with secondary generalisation at base-
line, and extracted seizure assessment data specifically for 
this seizure type during follow-up. Despite being unable to 
report data for specific seizure types, EXPERIENCE sug-
gests that BRV may be an effective treatment for patients 
with generalised-onset seizures as well as for patients with 
focal-onset seizures. These results are supported by data 
from a multicentre retrospective study that showed off-
label BRV was effective in 69 patients with genetic gener-
alised epilepsies, with 50% responder rates similar to those 
observed in phase III trials of BRV in patients with focal 
seizures [23].

An increasing number of previous ASMs is associated 
with a poorer treatment response to a newly administered 
ASM [24]. In EXPERIENCE, subgroup analyses by num-
ber of prior ASMs showed that patients with fewer prior 
ASMs generally achieved numerically higher ≥ 50% seizure 
reduction, seizure freedom, continuous seizure freedom, and 
BRV retention at 12 months. This is consistent with data 
from the observational, retrospective BRIVAracetam add‑on 
First Italian netwoRk STudy (BRIVAFIRST) showing that 
a lower number of prior ASMs was a predictor of higher 
rates of seizure freedom, sustained seizure reduction, and 
sustained seizure freedom with adjunctive BRV in patients 
with focal seizures [25, 26], and with data from a phase 
III, randomised, double-blind, placebo-controlled, parallel-
group study showing that response to adjunctive BRV treat-
ment was higher in patients with fewer prior ASMs [4]. The 
EXPERIENCE analysis differed from these studies in that 
patients could have either focal or generalised-onset sei-
zures and were receiving BRV as monotherapy or adjunc-
tive therapy.

Post-hoc analyses [27] of long-term data from a ran-
domised, double-blind, placebo-controlled trial and corre-
sponding open-label extension of adjunctive BRV in adults 
with focal-onset seizures only showed that although BRV 
retention and efficacy were higher in patients exposed to 
fewer lifetime (prior and concomitant) ASMs, patients 
with ≥ 7 lifetime ASMs could still benefit from BRV 
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treatment. Similar results were observed in EXPERI-
ENCE. Clinically meaningful seizure reductions were 
seen in all prior ASM subgroups, including those with 
≥ 7 ASMs, and high retention suggested that patients 
were generally satisfied with their treatment. BRV dis-
continuation due to tolerability reasons alone (i.e., not in 
combination with lack of effectiveness) decreased as the 
number of prior ASMs increased, and BRV discontinua-
tion due to lack of effectiveness alone (i.e., not in combi-
nation with a tolerability reason) increased as the number 
of prior ASMs increased. These data suggest that patients 
exposed to a higher number of prior ASMs may be more 
willing to accept tolerability issues in return for effective-
ness gains. To our knowledge, this is the first study to 
investigate the effect of the number of prior ASMs on BRV 
discontinuation.

Given the small number of patients on monotherapy 
in EXPERIENCE (n = 45), data for subgroup analyses 
by BRV treatment type should be interpreted with cau-
tion. However, these analyses add to the limited published 
real-world evidence data on patients on BRV monother-
apy. Subgroup analyses by BRV treatment type showed 
that patients on polytherapy versus monotherapy had a 
numerically higher ≥ 50% seizure reduction at 12 months. 
Although patients on monotherapy achieved higher rates 
of seizure freedom and continuous seizure freedom at  
12 months, clinically meaningful continuous seizure free-
dom was still seen with polytherapy.

A post-hoc analysis of data from a pivotal phase III 
randomised, multicentre, double-blind, placebo-con-
trolled, fixed-dose trial [4] showed adjunctive BRV was 
effective in patients with previous LEV exposure and in 
LEV-naïve patients. The efficacy of BRV appeared to be 
lower in patients who had previously received LEV, which 
was expected as both ASMs exert their antiseizure activity 
through binding to the synaptic vesicle glycoprotein 2A 
receptor site. In a subsequent post-hoc analysis of pooled 
data from three phase III studies, adjunctive BRV, com-
pared with placebo, was shown to be more efficacious in 
ASM-naïve patients than in patients with previous expo-
sure to LEV, carbamazepine (CBZ), topiramate (TPM), 
or lamotrigine (LTG), irrespective of the mechanism of 
action of the previous ASM. The authors concluded that 
previous treatment failure with LEV does not preclude 
the use of BRV [28]. Furthermore, a post-hoc analysis 
of data from a phase III trial and corresponding open-
label extension study showed long-term BRV retention 
and reasons for BRV discontinuation were similar amongst 
subgroups of patients previously treated with LEV, CBZ, 
LTG, or TPM [29]. In line with these results, the EXPERI-
ENCE study showed similar effectiveness (≥ 50% seizure 

reduction, seizure freedom, continuous seizure freedom, 
and BRV retention) and tolerability of BRV in patients 
who switched from LEV and patients who switched from 
other ASMs. As such, BRV can be considered as a treat-
ment option for patients with epilepsy who have failed 
other ASMs, including LEV.

LEV treatment has been associated with non-psychotic 
BAEs [30], and switching from LEV to BRV may improve 
BAEs [31]. In EXPERIENCE, among the patients who 
switched from LEV to BRV, 17.7% reported tolerability 
(BAE) as a reason for switching. Analyses of TEAEs showed 
low incidences of irritability and aggression in patients 
switching from LEV to BRV, as well as in patients switch-
ing from other ASMs.

A limitation of EXPERIENCE was that, due to the inclu-
sion of pooled data from existing retrospective studies, any 
shortcomings from the original studies could not be miti-
gated. The original studies were heterogeneous in study 
populations, objectives, and information reported. There 
may have been misclassification bias due to coding errors 
that could not be eliminated by data logic checks (due to 
patient anonymisation as per GDPR), and there was a high 
level of missing data. Data were not available for all patients 
at all timepoints, across all endpoints and assessments. The 
restriction to patients with ≥ 6 months of follow-up may 
have introduced a selection bias, as patients with short fol-
low-up are often of worse prognosis. This requirement may 
have enriched the EXPERIENCE population with treatment 
responders; therefore, the results should be interpreted with 
caution. The requirement for ≥ 6 months of follow-up may 
also have impacted incidence of TEAEs, as drug-related 
TEAEs and discontinuations due to TEAEs are most com-
mon during the first few weeks of treatment [32]. In EXPE-
RIENCE, 20% of patients discontinued BRV during the first 
6 months of treatment. It is possible that a similar percentage 
of patients were excluded from the analyses for each cohort 
due to lack of follow-up data. Analyses of BRV discontinu-
ation due to tolerability included patients on polytherapy, 
some of whom may have discontinued due to intolerability 
for a concomitant ASM. As data for specific seizure types 
were not recorded for all patients, the analyses by seizure 
type at baseline included some patients for whom the sub-
type of focal-onset seizures with secondary generalisation 
was inferred rather than documented. It is possible that some 
seizures that were recorded as being primary generalised 
seizures may, in some cases, be secondarily generalised sei-
zures. Finally, as there was no control group, comparison 
of BRV with another ASM was not possible. Despite these 
limitations, EXPERIENCE provides 12-month clinical data 
for BRV with a sufficient sample size to assess effective-
ness and tolerability among key subpopulations of interest. 
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As such, EXPERIENCE provides real-world data on the 
effectiveness and tolerability of BRV in patients with dif-
ferent seizure types, by number of prior ASMs, in patients 
on monotherapy versus polytherapy, and in patients switch-
ing to BRV from LEV versus those switching from ASMs 
with different mechanisms of action.

Since the identification of studies for inclusion in the 
EXPERIENCE analysis, 12-month outcomes from two 
other real-world studies of adjunctive BRV in patients  
≥ 16 years of age with focal-onset seizures have been pub-
lished: BRIVAFIRST, a retrospective, multicentre study 
in Italy [26]; and EP0077 (or Brivaracetam And Seizure 
reduction in Epilepsy [BASE]), a prospective, observa-
tional study in Europe [33]. In EXPERIENCE, the per-
centage of patients that achieved ≥ 50% seizure reduction 
at 12 months (36.9%) was similar to that in BRIVAFIRST 
(37.2%) [26], but lower than that in EP0077 (60.4%) 
(unpublished data). Additionally, seizure freedom at 12 
months (continuous seizure freedom: 11.7%) was similar 
to that reported in BRIVAFIRST (16.4%) [26] and EP0077 
(13.8%) (unpublished data), although BRIVAFIRST 
used a different definition for this outcome (no seizures 
within the previous 6 months). The 12-month retention 
on BRV in EXPERIENCE (71.1%) was similar to that in 
BRIVAFIRST (74.2%), but higher than that in EP0077 
(57.7%) [26, 33]. The TEAE profile in EXPERIENCE was 
consistent with that in BRIVAFIRST and EP0077 [26, 
33]. Any differences reported between EXPERIENCE, 
BRIVAFIRST, and EPP0077 may reflect differences in 
study design and baseline patient demographics. EXPE-
RIENCE included patients with generalised-onset seizures 
in addition to focal-onset seizures; data from international 
retrospective studies from outside of Europe; and patients 
on BRV as monotherapy, as well as patients on BRV as 
adjunctive therapy.

5 � Conclusions

This pooled analysis of a large international population 
using data from a variety of real-world settings suggests that 
BRV is effective and well tolerated in highly drug-resistant 
patients with epilepsy. Analyses by prior ASMs suggest 
greater effectiveness and tolerability of BRV in patients who 
have been exposed to fewer prior ASMs. The results provide 
additional evidence that BRV as prescribed in the real world 
is effective and well tolerated among patients on monother-
apy, for different types of seizures, and for patients who have 
switched to BRV from other ASMs, including LEV.
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