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Epilepsy is one of those primary illnesses that affect the brain, and the population is estimated
to be around 50 million people. Objective: To evaluate the efficacy and safety of adjunctive
Brivaracetam therapy in adult patients with epilepsy. Methods: This observational, non-
interventional, single-center study assessed the use of adjunctive Brivaracetam (BRV) in
patients aged >16 years over six months (October 2023-March 2024). Eligible participants had
stable antiepileptic drug (AED) regimens for at least one month before BRV initiation.
Demographic data, seizure type, frequency, and intensity were documented at baseline, 3
months, and 6 months. The primary endpoint was the change in seizure frequency. Secondary
outcomes included 250% seizure reduction, seizure freedom, and adverse events. Data were
analyzed using SPSS version 23.0. Results: A total of 168 patients (mean age: 25.1+12.9 years)
received adjunctive BRV therapy. Partial seizures and comorbid depression were the most
common indications for BRV use. Mean seizure frequency decreased from 5.26 + 0.29 at
baselineto 2.41+0.24 at 3months. All patients achieved seizure freedom by 6 months. Reported
adverse effects were generally mild: somnolence 12 (7%), headache 10 (6%), and dizziness 9
(5%). Conclusions: Adjunctive BRV therapy demonstrated significant efficacy in reducing
seizure frequency and achieving seizure freedom, with a favourable safety profile. These
findings support BRV as a promising treatment option for patients with epilepsy unresponsive
toconventional AEDs.

INTRODUCTION

Epilepsy is one of those primary illnesses that affect the
brain, and the population is estimated to be around 50
million people. Epilepsy is a neurological disorder that is
marked by recurrent seizures, which in many ways affect
the subject's quality of life, social standing, cognitive
abilities, as well as physical wellbeing due to the possibility
of the subject experiencing a fit at any given time [1]. It is
important to state that the epilepsy disease burden is not
evenly spread across the world; however, LMICs seemto be
further burdened with this disease by factors such as
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limited health care access, high perinatal brain damage
incidence, and neuro-infection [2]. In Pakistan, the
treatment deficit for epilepsy has beenreported to be over
70%, which is due to social factors, inadequate knowledge
about epilepsy, and the availability of neurological services
[3]. Despite the use of first-line Anti-epileptic drugs
(AEDs)-carbamazepine, sodium valproate and lamotrigine,
many patients are still poorly controlled or experience side
effects that are not tolerable, warranting the introduction
of Brivaracetam as an added third-generation AED [4].
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Anti-epileptic treatment is most commonly a lifelong
process that involves administering AEDs to prevent
seizures while limiting side effectsin patients with epilepsy
[5]. New AEDs have increased the availability of drugs for
the treatment of epilepsy, and the situation when patients
cannot tolerate conventional treatment or suffer from its
side effects. Out of these, Brivaracetam, a drug that binds
to the SV2A protein, has been found useful in treating focal
seizures as an adjunct therapy to primary treatment in
adults with epilepsy [6, 7]. Brivaracetam has been
described to act through the SV2A protein as its binding
partner in the synaptic vesicle and the course of synaptic
transmitterrelease orrecycling. This high selectivity of the
drugto SV2A, asearlier pointed out, helps explainthe drug's
anticonvulsant efficacy, particularly in the focal seizures
[8, 9]. As for its pharmacokinetics and anti-seizure
mechanism, Brivaracetam has been discovered to be
usefulin patients withrefractory focal seizuresthatare not
effectively controlled with first-line AEDs [10]. Several
papers and primary source articles were used for the
literature review on randomized controlled trials and
observational treatments with Brivaracetam (BRV) as an
adjunct therapy for focal seizures. In a phase Il study by
Biton et al., Brivaracetam was proved to be effective in
treating patients with refractory focal epilepsy, with
seizure frequencyreductionrates of 50% of range from 34-
38% [11]. In the 2-year, open-label extension study, Klein et
al., proved the long-term efficacy and safety with
brivaracetam treatment, which includes the AE like
dizziness, somnolence, and fatigue [12]. The BRIVAFIRST
study is very beneficial in establishing the effectiveness of
Brivaracetam(BRV)in actual focal epilepsy circumstances.
Thatis16.4% of the patients reported having no seizures at
all within the 12 months, and 37.2% reported that at least
their seizures were reduced by 50% from the baseline.
These results provide evidence of BRV's ability to provide
substantial seizure control to different patient groups and
shed furtherlight on the drug's role as aviable treatmentin
epilepsy [13]. An additional interventional study is an
international, multicenter, non-interventional post-
marketing individual patient data meta-analysis by The
EXPERIENCE/EPD332 study, entailing epilepsy patients
initiating the treatment with brivaracetam (BRV) in Spain,
Germany, Australia, United States. This study included
various clinical settings and patient categories. It was
established that BRV was safe in the general clinical use
and proved to be efficient as well[14]. Altogether, thereisa
growing epilepsy burden in Pakistan, and alarge proportion
of the population remains untreated; therefore, there is
importance in the identification of well-tolerated AEDs for
long-term management of epilepsy. However, thereis little
information on the efficacy and safety of brivaracetam with

DOI: https://doi.org/10.54393/pjhs.v6i7.2771

lamotrigineinthelocal population.
This study aims to evaluate the efficacy and safety of
adjunctive brivaracetam therapy in adult patients with

epilepsy.
METHODS

An observational study was conducted in a real-world
clinical setting from October 2023 to March 2024. The
study did not involve any experimental or investigational
use of Brivaracetam (Brivera; Helix Pharma Pvt Ltd, Sindh,
Pakistan). The study was conducted by the principles of the
Declaration of Helsinki and received ethical approval from
the research ethics committee, Liaquat University of
Medical and Health Sciences (LUMHS/REC/168). Informed
consent was obtained from the patients, and patients'
confidentiality was strictly maintained. All patients
received Brivaracetam solely as part of their routine
medical care, with treatment decisions made
independently by their respective physicians, without any
influence from the study investigators. A total of 168
patients were included, based on consecutive patient
availability during the study period. In line with real-world
evidence methodologies, no formal sample size calculation
was performed, as the study design did not involve
randomization, controlled interventions, or experimental
protocols. The objective was to document treatment
patterns and clinical outcomes as they occurred naturally
inpractice. Patientsaged 16 years or older witha confirmed
diagnosis of epilepsy were included if they had been on a
stable dose of other antiepileptic drugs (AEDs) for at least
one month before initiating adjunctive Brivaracetam (BRV)
and had completed at least one follow-up after BRV
titration. Patients were excluded if they had incomplete
medical records, discontinued BRV before the first follow-
up, hadaknownallergy to BRV, or had severe comorbidities
that could interfere with follow-up visits. Patient
characteristics, including age, sex, epilepsy type and
origin, baseline seizure frequency, comorbidities, and prior
antiepileptic drug(AED)use, such as the number, type, and
duration of AEDs, were obtained from clinical records.
Information gathered at 3and 6 months after the beginning
of BRV comprisedinformationonthe frequency of seizures
and any associated adverse consequences. Seizure
reduction was defined as at least a 50% reduction of
seizures from the baseline [15]. Seizure frequency was
assessed based on clinical follow-up evaluations and
patient-maintained seizure diaries, reviewed at each
scheduled visit(baseline, 3 months, and 6 months). Seizure
freedom was defined as the complete absence of seizures
during the entire 6-month treatment period, as confirmed
by patient/caregiver reports and medical record
documentation [15]. Safety was supported by the low
incidence of mild adverse events and the absence of
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serious drug-related complications. Brivaracetam(50-200
mg/day) was prescribed as adjunctive therapy, with dose
adjustments based on clinical response and tolerability. It
was administered alongside other antiepileptic drugs
(AEDs), including lamotrigine, sodium valproate,
carbamazepine, oxcarbazepine, phenobarbitone, and
topiramate. Data were collected using a structured clinical
assessment form adapted from a previously published
phase lll clinical trial on adjunctive brivaracetam therapy in
adult Asian patients with focal-onset seizures [16]. Data
were anonymized and stored securely, with access limited
to authorized personnel only. Adverse drug reactions
(ADRs) were monitored throughout the study. All reported
adverse events were assessed for causality using the WHO-
UMC causality assessment system [17]. Descriptive
statistics were used to summarize the study variables.
Categorical variables, such as gender, education level,
seizure type, EEG findings, neuroimaging results, and
antiepileptic drug combinations, were presented as
frequencies and percentages. Continuous variables,
including age, frequency of seizure and duration of
epilepsy, were expressed as mean + standard deviation
(SD). Seizure frequency, measured at baseline, 3 months,
and 6 months, was analyzed using non-parametric
methods due to non-normal data distribution and lack of
variance at the final time point. For repeated
measurements of seizure frequency over time (Baseline, 3
Months, and 6 Months), the Friedman test was applied, as it
is the non-parametric equivalent of repeated measures
ANOVA. Pairwise comparisons between time points
(Baseline vs. 3 Months, Baseline vs. 6 Months, 3Monthsvs. 6
Months) were conducted using the Wilcoxon signed-rank
test. A p-value<0.05 was considered statistically
significant. All statistical analyses were performed using
IBM SPSS Statistics for Windows, Version 23.0 (IBM Corp.,
Armonk, NY, USA).

RESULTS

The study included 168 participants with a mean age of 25.1
+6.9 years(19- 65 years). Among the participants, 79(47%)
were male, and 89 (53%) were female. Education levels
showed notable variation among the 95 participants who
provided their educational background, with 15 (8.9%)
being graduates, 22(13.1%)having completed intermediate
education, 36(21.4%)completing matriculation, 48(28.6%)
with primary education, and 47(28%) being uneducated. In
terms of seizure types, 76 (45.2%) participants had focal
onset seizures, 57(33.9%) had focal onset with secondary
generalization, 27 (16.1%) had generalized onset seizures,
and 8 (4.8%) had unknown onset seizures. Brain imaging
results were normal in 113 (67.3%) participants, while 12
(6.9%)had right MCA infarcts, 7(4.2%)had mesial temporal
sclerosis, 7 (4.2%) had CVST, 5(2.9%) had
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encephalomalacia, and 24(14.5%)had other abnormalities.
EEG results showed normal findings in 115 (68.5%)
participants and abnormal findings in 53 (31.5%). Sodium
valproate was the most commonly used monotherapy,
prescribed to 39 (23.2%)patients, followed by
carbamazepine in 35(20.8%) patients, oxcarbazepine in 29
(17.3%)patients, lamotrigine in 27 (16.1%) patients,
phenobarbitone in 24(14.3%) patients, and topiramate in 14
(8.3%)patients.

Table 1: Demographic Characteristics of Participants(n=106)

Demographics Variables n(%)
Age (Years)
Mean +SD 25.1+6.9
Min, Max 19, 65
Gender
Male 79(47%)
Female 89(53%)
Education (n=95)
Graduate 15(8.9%)
Intermediate 22(13.1%)
Matric 36(21.4%)
Primary 48(28.6%)
Uneducated 47(28%)
Duration of Epilepsy
Mean +SD 7.57+6.4
Min, Max 2 Months, 35 Years
Type of Seizures
Focal Onset 76(45.2%)
Focal Onset with Secondary Generalization 57(33.9%)
Generalized Onset 27(16.1%)
Unknown Onset 8(4.8%)
Findings on Brain Imaging
Normal 13(67.3%)
Right MCA Infarct 12(6.9%)
Mesial Temporal Sclerosis 7(4.2%)
CVST 7(4.2%)
Encephalomalacia 5(2.9%)
Others (Encephalitis, Fungal Mass, Left MCA
Infarct, Left Temporal Contusion, Leukoence- 24(14.5%)
phalopathy, Trauma)
EEG Findings
Normal 115(68.5%)
Abnormal 53(31.5%)

The most common reason for initiating adjunctive
brivaracetam therapy was inadequate seizure control,
reported in 75 (44.6%) of patients. Other prominent
reasons included depression associated with prior
antiepileptic drugs (AEDs) in 43 (25.6%) of cases and
adverse drug reactions to previously administered AEDs in
42(25.0%). A smaller proportion of patients 8(4.8%), were
switched to brivaracetam due to the use of an
inappropriate drugas monotherapy(Figure1).
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Inappropriate drug started as monotherapy h 4.8

Adverse drug reactions 25

Depression developed with prior AEDs _ 25.6

Inadequate seizure control — 44.6
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%

Figure1: Reasonto Start Adjunctive Brivaracetam(n=168)
Seizure frequency showed a significant reduction over
time during adjunctive Brivaracetam therapy. The mean
seizure frequency at baseline was 5.26 + 0.29, which
decreased to 2.41+0.24 at 3 months and reached 0.00 at 6
months. At the 6-month mark, all participants were
seizure-free, resulting in a seizure frequency of 0.00 with
no variability (SEM=0). The overall comparison using the
Friedman test indicated a statistically significant
difference across the three time points(p<0.001). Post hoc
pairwise comparisons using the Wilcoxon signed-rank test
revealed that seizure frequency significantly decreased
from baseline to 3 months (p<0.001), from baseline to 6
months(p<0.001), and from 3 months to 6 months(p<0.001),
confirming a consistent and progressive reduction in
seizure burdenthroughout the follow-up period(Table 2).

Table 2: Comparisons of Seizure Frequency over Time and Across
Time Points(Baseline, 3Months, and 6 Months)

Time pont ‘e SOIES | P comparison e
Baseline 5.26+0.29 Baseline vs. 3 Months | <0.001
3 Months 2.41+0.24 <0.001 [ Baseline vs. 6 Months | <0.001
6 Months 0* 3 Months vs. 6 Months | <0.001

*At 6 months, all participants were seizure-free. Seizure
frequency was recorded as 0.00 with no variability (SEM=0);
**Friedman Test; ***Wilcoxon signed-rank test

Aprogressive and clinically meaningful reductionin seizure
frequency was observed over the 6 months of adjunctive
Brivaracetam therapy. Compared to baseline, seizure
frequency decreased by 54% at 3 months, indicating a
substantial early treatment response. By 6 months, all
participants were seizure-free, reflectingacomplete 100%
reduction in seizure frequency from baseline. This
consistent downward trend underscores the effectiveness
of Brivaracetam in sustained seizure control. The
magnitude of reduction depicts the percentage change
over time. The highest 50% responder rate defined as a
>50% reduction in seizure frequency was observed with
BRV combined with sodium valproate, significantly
outperforming combinations with oxcarbazepine (15.1%),
carbamazepine (14.6%), and lamotrigine (12%). However,
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the 100% responder rate (complete seizure freedom) was
comparable across all combinations, suggesting that while
initialresponseratesvaried by adjunctive therapy, BRV was
broadly effective inachieving seizure freedomirrespective
of the background AEDregimen(Figure 2).

20 .
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60 54% ......................

s S ..

Reduction from Baseline (%)

-100 |-

100%

120 i i i
Baseline 3 Months 6 Months

Figure 2: Percentage Reduction in Seizure Frequency at 3 and 6
Months Compared to Baseline during Adjunctive Brivaracetam
Therapy

The most common treatment-emergent adverse events (TEAES)
observed in our study were somnolence 12 (7.1%), headache 10
(6.0%), 8 (4.8%), fatigue 5 (3.0%), and irritability 5 (3.0%). Less
frequently reported TEAEs included insomnia and anxiety 3
(1.8%),and depression 2(1.2%).

DISCUSSION

Brivaracetam (BRV) is approved in over 50 countries for
treating focal-onset(also known as partial-onset)seizures,
whether or not they evolve into secondary generalized
seizures [14]. In our study Sodium valproate emerged as
the most frequently prescribed monotherapy among
patients, with carbamazepine following closely.
Oxcarbazepine and lamotrigine were also common
choices, while phenobarbitone and topiramate were
prescribedlessfrequently. Inastudy conducted by Siddiqui
et al., in Pakistan, the greatest reductions in seizures were
observed when BRV was combined with sodium valproate,
followed closely by its combination with carbamazepine.
BRV paired with oxcarbazepine and lamotrigine also led to
notable reductions in seizures, while combinations with
phenobarbitone and topiramate resulted in smaller
reductions [18]. Current study demonstrated a marked
improvement in seizure control over the 6-month
treatment period. Initially, patients exhibited frequent
seizures, which substantially decreased within the first 3
months of treatment, indicating a positive early response.
By the end of the 6 months, all patients achieved seizure
freedom, illustrating the sustained efficacy of the
treatmentin preventing seizures overtime. This significant
reduction suggests that the therapy not only addresses
immediate seizure frequency but also supports long-term
control, whichis essential forimproving patients' quality of
lifeand stability. Previousanalyses have demonstrated that
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brivaracetam (BRV), administered at doses of 50-200 mg
per day, is effective in patients concurrently taking
carbamazepine, lamotrigine, or topiramate [19, 20]. Inoue
et al. found that adjunctive BRV was effective in patients
taking concurrent valproate (VPA), carbamazepine (CBZ),
or lamotrigine (LTG), the most commonly prescribed
antiepileptic drugs (ASMs) in their study, aligning with
standard clinical practice [16]. These findings are in line
with the Ryvlin study, which also demonstrated BRV's
efficacy and tolerability across different types and
numbers of concomitant ASMs [21]. Adverse events (AEs)
are a significant contributor to treatment failure with
antiepileptic drugs (ASMs), often leading to early
discontinuation, poor adherence, and preventing patients
from reaching optimal therapeutic doses [22]. The most
common treatment-emergent adverse events (TEAEs)
observedinourstudywere somnolence 12(7.1%), headache
10(6.0%), dizziness 8(4.8%), fatigue 5(3.0%), and irritability
5 (3.0%). Less frequently reported TEAEs included
insomnia and anxiety 3 (1.8%), and depression 2 (1.2%).
Current findings align with several pivotal studies that have
established the safety and tolerability of adjunctive
brivaracetam therapy. Biton et al., and Ryvlin et al.,
reported low rates of adverse drug reactions (ADRs), with
somnolence, headache, and dizziness being the most
common, which is consistent with our findings, reinforcing
its suitability for sustained use in epilepsy management
duetogenerally well-tolerated side effects, asalsonotedin
larger meta-analyses on BRV's tolerability [11, 21]. A
systematic review and network meta-analysis on short-
term tolerability found that brivaracetam (BRV) is
associated withalowerrisk of intolerable AEsand hasalow
rate of treatment withdrawal due to AEs [23]. Additional
reviews indicate that BRV may be one of the most well-
tolerated third-generation ASMs for focal seizures in adults
[24, 25]. Despite the strengths of our methodology and
findings, several limitations must be acknowledged. First,
its single-center, observational design without a control
group limits the ability to establish causal relationshipsand
generalize findings to broader populations. Second, the
relatively small sample size and short follow-up duration (6
months) may not fully capture long-term efficacy and
safety outcomes. Third, reliance on patient-reported
seizure diaries mayintroducerecall bias[26, 27].

CONCLUSIONS

It was concluded that this study adds to the evidence
supportingadjunctive BRV therapy's efficacy and safety for
epilepsy management, underscoring its potential as an
alternative for patients with inadequate response to other
AEDs.
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