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ABSTRACT

Epilepsy in older patients presents specific clinical challenges due to age-related changes in the body, the use of
multiple medications, and increased sensitivity to side effects. Among the second-generation antiepileptic drugs
(AEDs), Brivaracetam and Levetiracetam are commonly prescribed for focal seizures. Both drugs target synaptic
vesicle protein 2A (SV2A) to provide their antiepileptic effects, but they differ in how they are processed by the
body, their effects on mental health, and their tolerability. This review compares Brivaracetam and Levetiracetam
for elderly epilepsy patients, focusing on their effectiveness, impact on quality of life, safety, and tolerability.
Levetiracetam is effective but often linked to behavioral side effects, such as irritability and depression, which can
reduce quality of life and adherence to treatment. Brivaracetam has a higher binding affinity for SV2A and better
tolerability, making it a potentially better choice, especially for patients who cannot tolerate Levetiracetam. The
review highlights the need for personalized treatment approaches to enhance seizure control and reduce side effects

in older patients.
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INTRODUCTION

Epilepsy is a prevalent neurological disorder among geriatric patients, significantly impacting their quality of life,
cognitive function, and overall well-being. The increasing life expectancy and aging population have led to a higher
incidence of late-onset epilepsy, necessitating effective and well-tolerated treatment options. Managing epilepsy in the
elderly presents unique challenges due to age-related physiological changes, polypharmacy, and increased
susceptibility to adverse drug reactions. Consequently, selecting an appropriate antiepileptic drug (AED) requires
careful consideration of efficacy, safety, tolerability, and potential interactions with other medications commonly

prescribed to older adults.

Brivaracetam and Levetiracetam are two second-generation AEDs widely used for seizure management, particularly in
focal epilepsy. Both drugs share a similar mechanism of action by targeting synaptic vesicle protein 2A (SV2A), which
plays a critical role in neurotransmitter release and seizure control. However, despite their pharmacological similarities,
they exhibit distinct characteristics in terms of efficacy, cognitive impact, side effect profiles, and overall patient
tolerability. While Levetiracetam has been a well-established AED for years, its association with behavioral side
effects, including mood disturbances and aggression, has led to the exploration of alternative options such as
Brivaracetam. Brivaracetam, developed as a high-affinity SV2A ligand, has been suggested to offer similar or improved

seizure control with potentially fewer neuropsychiatric side effects.
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The primary objective of this article is to compare the clinical effectiveness, safety, and tolerability of Brivaracetam
and Levetiracetam in geriatric epilepsy patients. Given the vulnerability of this population, understanding the nuances
between these two AEDs is crucial for optimizing treatment strategies and enhancing patient outcomes. By examining
existing clinical evidence, this comparative assessment aims to provide insights into which drug may be more suitable

for elderly epilepsy patients, ultimately guiding clinicians in making informed treatment decisions.

Pharmacological Profile and Mechanism of Action

Brivaracetam and Levetiracetam are both second-generation antiepileptic drugs (AEDs) that exert their therapeutic
effects through modulation of synaptic vesicle protein 2A (SV2A), a crucial regulator of neurotransmitter release in the
central nervous system. Although both drugs share this primary mechanism, their pharmacological profiles differ in terms

of binding affinity, metabolism, and overall pharmacokinetics, leading to variations in efficacy and tolerability.
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Levetiracetam was the first to be introduced, demonstrating broad-spectrum seizure control with minimal drug
interactions. It binds to SV2A with high affinity, modulating neurotransmitter release and stabilizing neuronal activity.
However, despite its effectiveness, Levetiracetam has been associated with a high incidence of neuropsychiatric side
effects such as agitation, irritability, and mood disturbances, which can be particularly problematic in elderly patients

who may already be at risk of cognitive decline and behavioral changes.

Brivaracetam was developed as a structurally modified derivative of Levetiracetam, designed to enhance SV2A binding
affinity and improve pharmacokinetic properties. Studies have shown that Brivaracetam exhibits a 10- to 30-fold higher
binding affinity for SV2A compared to Levetiracetam, which may contribute to a more potent antiepileptic effect at
lower doses. Additionally, Brivaracetam has a more selective mechanism, resulting in fewer off-target effects, which
could explain its reduced propensity to cause behavioral and mood disturbances. Unlike Levetiracetam, which undergoes
renal excretion with limited hepatic metabolism, Brivaracetam is extensively metabolized in the liver, primarily by
hydrolysis and oxidation. This distinction makes Brivaracetam potentially more suitable for elderly patients
with compromised renal function, though hepatic considerations must also be taken into account when prescribing the
drug.

Another key difference lies in drug interactions. Levetiracetam is largely devoid of significant interactions with other
medications, making it a preferred choice in polypharmacy settings. Brivaracetam, however, undergoes partial
metabolism through cytochrome P450 enzymes, particularly CYP2C19, which may lead to interactions with other
drugs metabolized through the same pathway. Despite this, Brivaracetam's pharmacokinetic advantages, including rapid
onset of action and high bioavailability, make it an attractive alternative for geriatric patients who may experience
intolerable side effects with Levetiracetam. Understanding these pharmacological distinctions is essential in tailoring
epilepsy treatment for elderly patients, ensuring a balance between seizure control, cognitive stability, and overall

tolerability.

Efficacy and Impact on Quality of Life

The efficacy of antiepileptic drugs plays a crucial role in determining their suitability for geriatric patients, as seizure
control directly influences their quality of life, cognitive function, and psychological well-being. Both Brivaracetam and
Levetiracetam have been widely studied for their effectiveness in managing focal seizures, with clinical trials and real-
world evidence supporting their use. Levetiracetam, being one of the most commonly prescribed second- generation
antiepileptic drugs, has demonstrated robust efficacy in reducing seizure frequency across different patient populations,
including elderly individuals. However, its neuropsychiatric side effects, such as irritability, depression, aggression, and
fatigue, can significantly impact the overall quality of life, particularly in older adults who may already be dealing with

age-related cognitive decline and mood disorders.

Brivaracetam, developed as a high-affinity SV2A ligand, has shown comparable, if not superior, efficacy to
Levetiracetam in seizure control, often achieving therapeutic effects at lower doses. Several clinical studies suggest that
Brivaracetam provides similar seizure reduction rates but with a more favorable tolerability profile, particularly in terms
of cognitive and behavioral adverse effects. This distinction is critical for geriatric patients, as preserving cognitive
function and emotional stability is just as important as controlling seizures. Patients who experience mood disturbances
or cognitive impairment with Levetiracetam may benefit from switching to Brivaracetam, which has been associated

with a lower incidence of neuropsychiatric side effects.
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The impact on quality of life extends beyond seizure control to aspects such as medication adherence, social interaction,
and daily functioning. Levetiracetam’s side effect profile can lead to poor adherence in elderly patients who struggle
with behavioral changes, while Brivaracetam’s improved tolerability may enhance compliance and overall satisfaction
with treatment. Additionally, the rapid onset of action and high bioavailability of Brivaracetam allow for more predictable
seizure control, reducing the unpredictability that can negatively affect a patient’s sense of independence and security.
Given that elderly patients often have multiple comorbidities and are more susceptible to medication-related
complications, the choice between Brivaracetam and Levetiracetam should be made with careful consideration of both
efficacy and quality-of-life outcomes. Further long-term studies are needed to fully establish the advantages of one over
the other, but current evidence suggests that Brivaracetam may offer a preferable alternative for geriatric epilepsy
patients seeking effective seizure management with minimal cognitive and behavioral disruption.

Safety and Tolerability in Geriatric Patients

Safety and tolerability are critical factors in the management of epilepsy in geriatric patients, as age-related
physiological changes, comorbidities, and polypharmacy can significantly influence drug response and the likelihood of
adverse effects. Levetiracetam and Brivaracetam, both widely used second-generation antiepileptic drugs, exhibit
distinct safety profiles, which can have important implications for elderly patients. While both drugs share the common
mechanism of action of SV2A modulation, their differing pharmacokinetics and receptor binding properties contribute
to variations in tolerability and side effect profiles. Levetiracetam, despite its well-established efficacy, is frequently
associated with neuropsychiatric side effects, including mood disturbances, aggression, irritability, and depression.
These adverse effects can be particularly problematic in elderly patients, who may already be at risk for cognitive
decline, emotional instability, and pre-existing psychiatric disorders. Additionally, fatigue, dizziness, and somnolence

are commonly reported, potentially increasing the risk of falls and injury in older adults.

Brivaracetam, developed as a more selective and higher-affinity SV2A ligand, was designed to provide seizure control
with a potentially improved safety profile. Studies suggest that Brivaracetam has a lower incidence of neuropsychiatric
side effects compared to Levetiracetam, making it a more suitable option for patients who experience behavioral
disturbances. While Brivaracetam can still cause dizziness, somnolence, and fatigue, these effects are generally milder
and less frequently reported than with Levetiracetam. Another key consideration in geriatric patients is renal function, as
age-related decline in renal clearance can affect drug metabolism and elimination. Levetiracetam is primarily excreted

unchanged through the kidneys, necessitating dose adjustments in elderly patients with impaired renal function. In
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contrast, Brivaracetam undergoes hepatic metabolism, reducing the reliance on renal clearance but introducing the

possibility of drug interactions, particularly with medications metabolized by cytochrome P450 enzymes.

Both drugs have relatively low potential for drug interactions, which is an advantage in elderly patients often prescribed
multiple medications for comorbid conditions such as hypertension, diabetes, and cardiovascular disease. However,
Brivaracetam’s partial metabolism via CYP2C19 means that interactions with enzyme inhibitors or inducers should be
carefully monitored. Overall, while both drugs are considered safe for elderly epilepsy patients, Brivaracetam appears
to offer an improved tolerability profile, particularly for those experiencing behavioral side effects with Levetiracetam.
Individualized treatment selection based on patient-specific factors, including comorbidities, renal and hepatic function,
and previous tolerability to AEDs, remains crucial in optimizing therapeutic outcomes for geriatric epilepsy

management.

Conclusion and Clinical Implications

The choice between Brivaracetam and Levetiracetam for geriatric epilepsy patients must be guided by a careful
assessment of efficacy, safety, and overall impact on quality of life. Both drugs have demonstrated strong
anticonvulsant properties through their shared mechanism of SV2A modulation, making them highly effective in
controlling focal seizures. However, despite their similarities, they differ significantly in their pharmacokinetics, side
effect profiles, and tolerability, which are crucial considerations for elderly patients who are more vulnerable to drug-
related complications. Levetiracetam, while extensively studied and widely prescribed, is often associated with
behavioral and mood disturbances, including aggression, depression, and irritability. These side effects can negatively
impact the mental health and social well-being of elderly patients, leading to decreased medication adherence and
reduced overall treatment success.

Brivaracetam, developed as an improved alternative, offers similar efficacy with a potentially lower risk of
neuropsychiatric side effects. Its higher binding affinity to SV2A and more selective mechanism may contribute to
better tolerability, particularly in patients who have experienced mood disturbances with Levetiracetam. Additionally,
Brivaracetam’s hepatic metabolism rather than renal elimination makes it a preferable option for patients with impaired
kidney function, though potential drug interactions through CYP2C19 should be monitored. The improved tolerability
of Brivaracetam suggests that it may enhance patient adherence, which is essential for maintaining seizure control and

preventing epilepsy-related complications in elderly individuals.
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Clinicians must adopt a patient-centered approach when selecting between these two drugs, taking into account
individual health status, existing comorbidities, and prior medication experiences. While Brivaracetam appears to offer
advantages in terms of neuropsychiatric tolerability, it may not be suitable for all patients, particularly those taking
medications that could interact with its hepatic metabolism pathway. On the other hand, Levetiracetam remains a
reliable first-line choice, provided that patients can tolerate its side effects. Future research should focus on long-term
comparative studies in elderly populations to further evaluate the clinical benefits and risks of these two drugs. In the
absence of definitive superiority, treatment decisions should be individualized to maximize both seizure control and

quality of life, ensuring that elderly epilepsy patients receive optimal care with minimal adverse effects.
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