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Abstract : This review provides a comprehensive analysis of factors critical to successful epilepsy management, emphasizing the
paramount importance of medication adherence and the effective mitigation of drug-related problems (DRPs). Achieving optimal
seizure control and enhancing patient quality of life are closely linked to these elements. Clinical pharmacists emerge as essential
figures in this process, playing a pivotal role in optimizing medication regimens, monitoring serum drug concentrations, and
delivering targeted patient education. Their involvement is crucial in addressing and preventing DRPs, thereby ensuring that patients
adhere to their prescribed therapies and achieve better health outcomes. The review underscores the necessity of a multifaceted
approach to improve the quality of life for individuals with epilepsy. This approach encompasses a variety of factors, including
effective seizure control, medication tolerability, and psychological well-being. By addressing these aspects, healthcare providers
can offer a more holistic treatment plan that caters to the diverse needs of epilepsy patients. Moreover, the review highlights the
significance of further research endeavors aimed at exploring cultural and regional variations in epilepsy management practices.
Understanding these differences is essential for developing tailored interventions that can improve patient outcomes on a global
scale. Ultimately, this comprehensive analysis advocates for ongoing research and collaborative efforts to enhance the quality of
care and optimize treatment outcomes for epilepsy patients worldwide.

INTRODUCTION

The WHO considers epilepsy a major public health issue. It arises from an imbalance in brain activity, causing seizures. According
to WHO, epilepsy affects over 50 million people worldwide, solidifying its position as one of the most prevalent neurological
disorders. This condition is characterized by repeated seizures, which stem from sudden bursts of electrical activity within the
brain. This abnormal activity stems from problems with nerve cells, either making them overly excited or firing too
synchronously. The frequency of seizures varies greatly between individuals. Several factors contribute to epilepsy, making it a
multifactorial neurological disorder. Epileptic seizures can manifest as unusual jerking or trembling movements due to
dysfunctional nerve cell activity. These seizures can potentially harm the brain and other body parts. Even a single seizure can
disrupt neural development, leading to behavioural and cognitive changes. They also have negative clinical characteristics. These
seizures significantly impact patients' lives, especially those experiencing frequent episodes. Seizures can cause
emotional, behavioural, and neurological problems in patients. The location of the seizure's origin in the brain, the type of
seizure, and the area of abnormal activity all influence the severity and effectiveness of treatment[1].

Studies on how many people have a disease at a given time (prevalence) are crucial for understanding the burden it places on
society. On the other hand, studies on how often new cases arise (incidence) help us understand the causes and natural progression
of the illness. Epilepsy affects an estimated 70 million people worldwide, with a prevalence of 5 to 9 per 1,000 population. Low-
and middle-income countries bear the brunt of the disease burden, contributing to nearly 90% of the 17 million years of healthy life
lost due to epilepsy (DALYS). Southeast Asia accounts for a significant portion of this burden, with 3.2 million DALYSs. India alone
is estimated to have over 6.5 million people with epilepsy, contributing to over half the region's DALYS[2].

In the treatment of epilepsy, antiepileptic drugs (AEDs) serve as the mainstay of therapy. AEDs offer a distinct advantage in their
manageable treatment schedule, promoting patient adherence. Research indicates a success rate of approximately 67%, with
patients experiencing a significant reduction or complete elimination of seizures. Ideally, AED therapy can facilitate seizure
freedom, defined as the absence of seizures for at least 18 months. However, a subset of patients experience uncontrolled
epilepsy, characterized by frequent seizures. Studies suggest that this uncontrolled state can significantly diminish a patient's quality
of life[3].
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Anti-epileptic drugs (AEDs) work in two main ways: 1) by calming down overactive nerve cells in the seizure starting zone
(reducing initiation), and 2) by stopping the electrical activity from spreading to other brain regions (blocking spreading). These
effects are achieved by AEDs attaching to specific molecules in the brain (like locks and keys). These targets can be channels,
transporters, or enzymes involved in brain messaging (neurotransmitters). The ideal outcome is to regulate how nerve cells fire and
prevent them from firing in a coordinated way that causes seizures (bursting and synchronization). Unfortunately, AEDs can
sometimes interact with unintended targets, leading to side effects. Depending on how well they control different seizure types,
Antiepileptic drugs (AEDs) come in two main categories: those that work for a wide range of seizure types (broad-spectrum) and
those that are more targeted for specific seizure types (narrow-spectrum)[4].

Ensuring safe and effective medication use is a key part of patient care. This is where clinical pharmacists come in. Working
alongside other healthcare professionals, they aim to improve both treatment results and quality of life for patients. From the moment
a patient enters the hospital, clinical pharmacists are involved. They review medications the patient is already taking (medication
reconciliation), participate in discussions with doctors on the ward (rounds), and offer medication advice. By actively looking for
and addressing medication-related problems (DRPs), they play a vital role in ensuring safe and effective drug therapy. Studies
worldwide have shown an average of 0.29 to 1.45 DRPs per patient admitted to neurology units. This highlights the effectiveness
of clinical pharmacists in identifying and resolving these issues in patients with neurological conditions. However, there's a gap in
knowledge regarding the specific prevalence and types of DRPs in Chinese neurology patients, as well as the factors that contribute
to their occurrence[5].

Optimizing epilepsy treatment necessitates a collaborative approach within the healthcare team. Clinical pharmacists play a vital
role in this process by establishing therapeutic drug monitoring (TDM) protocols, tailoring medication dosages, and vigilantly
monitoring for adverse drug reactions (ADRs). This inter-professional synergy ensures optimal patient outcomes[6].

1.1 Monitoring anti-seizure medication effectiveness

While expert guidelines recommend monitoring anti-seizure medication levels in certain situations, they emphasize its limited role.
Once a successful treatment plan is established, measuring medication levels at the lowest point in its cycle (trough concentration)
can be a valuable baseline. This allows doctors to identify future issues like medication toxicity or changes in effectiveness, such
as new seizures or concerns about adherence. Monitoring might also be helpful in specific situations, like during rapid growth in
children, changes in medication clearance due to aging or organ problems, pregnancy, or potential interactions with new
medications. However, routine blood level monitoring is generally unnecessary and can even be detrimental if it leads to
unnecessary adjustments in a well-functioning treatment plan based solely on results falling outside an average range. It's important
to remember that these "normal™ ranges can vary significantly between labs, and what's considered normal for one person might be
harmful or ineffective for another. Ultimately, medication levels are just one piece of the puzzle. Doctors should base treatment
adjustments on a patient's overall health, not just the measured concentration[7].

1.2 quality of life

1.2.1 WHOQOL-BREF Scale

A survey called the World Health Organization Quality of Life-Brief (WHOQOL-BREF) was used to measure how well patients
felt in various aspects of their life. This tool, designed to work across different cultures, asks patients 26 questions about physical
and mental health, social relationships, and their surroundings. There are also questions about how the patient feels overall about
their health and life in general. Scores for each area are higher for Improved well-being. All the Scores are converted into a system
where 0 is the worst and 100 is the best. To get a general idea of a patient's quality of life, the scores from the different areas are
averaged. A higher average score means the person has a better quality of life[8].

1.2.2QOLIE-31

A study investigated how well a questionnaire called QOLIE-31 measures the overall well-being of grown-ups living with
epilepsy. This questionnaire asks patients about 7 different areas of their life, like how often they worry about seizures and how
well they feel emotionally. The researchers found that the QOLIE-31 is a good tool for measuring Well-being and daily experiences
of Iranian adults living with epilepsy. Understanding this is crucial as it gives doctors a way to track how well their patients are
doing and how treatment is affecting their lives. They created a Farsi version of the questionnaire called QOLIE-31P to make it
easier for Iranian patients to use[9].

Following an epileptic seizure, a variable period of neurological recovery ensues, termed the postictal state. This state exhibits
significant heterogeneity in duration and symptomatology, even within the same individual. It can range from a brief period of
seconds to a more prolonged course lasting over a week. The spectrum of postictal manifestations encompasses
emotional, cognitive, and physical domains. Common symptoms include
emotionaldysregulation(e.g.,depression, anxiety, euphoria), sleepdisturbances, fatigue, digestive issues, and alterations in
consciousness ranging from lethargy to temporary coma. Neurological symptoms may also manifest, including headaches, Todd's
paresis (unilateral weakness), aphasia (difficulty speaking), and transient cognitive dysfunction (memory and confusion). In rare
instances, more complex manifestations such as automatisms (unconscious repetitive behaviours), postictal psychosis, or delirium
may occur[1],[10].

1.3 Adherence scales

1.3.1 Medication adherence report scale-5(mars-5)

The Medication Adherence Report Scale-5 serves as a validated and patient-administered tool for assessing self-reported adherence
to antiepileptic medication regimens. This five-item questionnaire captures the frequency of non-adherent behaviours, including
forgetting doses, altering dosages, stopping medication transiently, intentionally skipping doses, and consuming less medication
than prescribed. Feedback is collected using a 5-point rating system, where "always" (1) to "never" (5), generating a total score
between 5 and 25. Established thresholds indicate that a MARS-5 score of 20 or higher reflects good adherence[9].

1.3.2 Medication adherence rating scale(mars-10)
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This study employed the Medication Adherence Rating Scale (MARS) to assess participant compliance with their anti-seizure
medication (ASM) regimen. MARS is a validated, multidimensional tool that evaluates medication-taking behaviours , attitudes
towards the ASM, and experiences with side effects. The total score goes from 0 to 10, with higher scores meaning adherence. A
cut-off score of >6 was used to categorize participants as adherent. It is noteworthy that the study implemented minor terminology
refinements within both MARS and the Beck Medication Questionnaire (BMQ) to enhance clarity. Specifically, "medication" was
consistently replaced with "ASM" throughout the instruments[10].

1.3.3 Liverpool seizure severity scale (LSSS)

In the absence of seizures for more than one week, participants were administered the Liverpool Seizure Severity Scale (LSSS) for
retrospective assessment. The LSSS is a validated 20-item questionnaire utilizing a 4-point Likert scale, where higher scores
correspond to greater seizure severity. This instrument demonstrates established reliability and validity in quantifying seizure
severity and its longitudinal changes. Additionally, the LSSS exhibits known-group validity, effectively differentiating between
individuals with mild and severe seizure presentations[9].

1.3.4 Morisky medication adherence scale-8 (mmas-8)

To effectively assess a patient's medication adherence, healthcare professionals can utilize the Morisky Medication Adherence
Scale-8 (MMAS-8). This handy eight-item questionnaire provides a clear picture through seven simple yes/no questions and one
question rated on a 5-point scale. The scoring system categorizes adherence levels: high (8 points), moderate (6-7 points), and low
(below 6 points). Notably, the MMAS-8 has been translated and validated for use in Indonesia across various illnesses, making it a
valuable tool for healthcare providers in that region[11].

1.4 Drug related problems (PCNE scale)

A well-established system (PCNE) helps classify drug-related problems (DRPs) in five areas: the problem itself, its cause, planned
solution, patient acceptance of the solution, and the final outcome. In epilepsy treatment, minimizing medication issues is crucial
while achieving seizure control. A personalized approach is key to reducing DRPs, which can otherwise lead to serious
consequences like uncontrolled seizures, increased healthcare costs, and lower quality of life. In rare cases, DRPs can even be life-
threatening[5],[12].

1.5 The role of serum concentration monitoring

Achieving optimal seizure control in epilepsy patients necessitates a personalized approach to antiepileptic drug (AED)
therapy. While established therapeutic ranges provide a framework, individual responses can vary. Some patients may achieve
seizure freedom below the minimum recommended serum concentration, while others may require exceeding the upper limit for
their specific seizure type. Complex partial seizures, for instance, often necessitate higher AED concentrations compared to
generalized tonic-clonic seizures. To optimize treatment, clinicians should prioritize establishing the most effective serum
concentration for each patient based on their unique clinical presentation and response to therapy[13].

1.6 Seizure and intellectual disability

Epilepsy is a major concern for people with intellectual disabilities (ID), affecting them at rates up to 30 times higher than the
general population. Diagnosing and treating these seizures effectively is complex. Misdiagnosis is common, with a quarter of cases
missed entirely. Seizures in this population tend to be multifaceted, resisting treatment with a single medication in up to 60% of
adults with ID and epilepsy. Communication difficulties can further hinder treatment, as patients may struggle to report symptoms
and side effects. Uncontrolled seizures are a hallmark of uncontrolled epilepsy, which can significantly decrease a person's quality
of life and even elevate their risk of death from preventable causes. Research on treating epilepsy in ID remains scarce, highlighting
the need for a more comprehensive approach to manage this challenging condition[14].

1.7 Post seizure symptoms

After a seizure, the brain goes through a recovery period called the postictal state. This recovery can be quick or take a long time,
and the symptoms can vary greatly from person to person and even from seizure to seizure. Some common symptoms include mood
swings, trouble sleeping, tiredness, stomach problems, and feeling confused or out of it. People might also experience headaches,
weakness, speech difficulties, or memory problems. In some cases, there can be more unusual symptoms like repetitive behaviours,
hallucinations, or confusion that's more severe[1] .

DISCUSSION

This review analyses two studies investigating drug-related problems (DRPs) within healthcare systems. Adem et al(2021) employs
a comprehensive analysis of existing research to assess the national prevalence and factors associated with DRPs in
Ethiopia. Conversely, Liu et al(2021) utilizes a systematic review approach to explore DRPs within a specialized A specialized
epilepsy center in China. Despite differing geographical locations and healthcare environments, both studies offer valuable
insights. Adem et al.'s national perspective is likely to reveal a high prevalence of DRPs potentially influenced by factors like
polypharmacy. In contrast, Liu et al. might report DRPs specific to neurological patients, potentially impacted by complex
treatment regimens. A comparative analysis of these findings can illuminate variations in DRP prevalence and risk factors across
healthcare systems and patient populations. This analysis could be further enriched by evaluating the generalizability of risk factors
identified by Adem et al. (e.g., polypharmacy) to the neurology unit and exploring the potential adaptation of solutions proposed
in one study (e.g., medication adherence support) to the other context. By fostering international research collaboration and
knowledge sharing, researchers can develop comprehensive strategies to minimize DRPs and ensure optimal patient safety across
diverse healthcare settings[15],[5].

Clinical pharmacist-managed patient counselling has been shown to significantly enhance both the role of patient education and
compliance in antiepileptic drug therapy. In a study patients who received structured counselling sessions from clinical pharmacists
exhibited marked improvements in their understanding of epilepsy and the importance of their treatment regimen. This increased
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knowledge translated into better adherence to prescribed medications, ultimately leading to improved patient outcomes, including
reduced seizure frequency and enhanced quality of life. The study underscores the pivotal role that clinical pharmacists play in
patient education and chronic disease management, demonstrating that direct, personalized interventions can lead to substantial
benefits in treatment adherence and overall health. On the other hand, research by Carla Maria Maluf Ferrari and colleagues delves
into the factors contributing to treatment non-adherence among epilepsy patients in Brazil. The study identifies a range of
demographic, socioeconomic, and psychological influences that impact adherence rates. Younger patients and those with lower
educational levels were found to have higher rates of non-adherence, often due to a lack of comprehensive understanding of their
condition and treatment. Socioeconomic factors, such as financial constraints and limited access to healthcare services, also paused
significant barriers, preventing patients from affording medications and attending regular medical appointments.
Additionally, clinical aspects like the presence of comorbidities and complex medication regimens, along with psychological
factors such as depression and anxiety, further complicated adherence. This comparative analysis highlights the importance of
addressing both direct and broader factors to optimize treatment adherence in epilepsy care. While the first study emphasizes the
immediate benefits of clinical pharmacist interventions, the second study points to the need for a comprehensive strategy that
tackles the underlying barriers to adherence. By integrating personalized patient counselling with broader efforts to address
socioeconomic, demographic, and psychological challenges, healthcare providers can develop more effective approaches to
managing epilepsy treatment adherence, ultimately improving patient outcomes and quality of life[16],[17].

This review evaluates a study by Nasir et al. (2020) investigating epilepsy patients in Ethiopia. The analysis identifies generalized
tonic-clonic seizures as the most prevalent type, with phenobarbital as the primary medication prescribed. Interestingly, medication
adherence and the number of antiepileptic drugs (AEDs) used emerged as significant factors impacting treatment
outcomes. Patients demonstrating high adherence and those on monotherapy (single AED) regimens achieved superior seizure
control. The review draws comparisons with existing literature, highlighting both concordance and potential explanations for
discrepancies, such as cost constraints. Additionally, it explores potential reasons behind the observed results, considering factors
like the study's referral hospital setting. To enhance the analysis further, incorporating in-text citations for the original research and
discussing potential study limitations (e.g., socioeconomic factors) would be valuable. Overall, this professional review provides a
well-structured and informative analysis of the epilepsy research[18].

This review examined two studies exploring Overall well-being of people with epilepsy. Mesafint et al (2019) employed a case-
control design to assess QoL and patients attending an outpatient clinic in Ethiopia. Conversely, Honari et al. (2021) utilized a
different approach, likely a cohort study, to investigate the relationship between epilepsy and QoL in Iranian patients. Despite
methodological variations, both studies contribute valuable insights into the factors influencing QoL in epilepsy. Mesafint et al.
identified perceived stigma, seizure frequency, and comorbid depression and anxiety as significant negative influences on QoL. It
is expected that Honari et al. would report similar findings, although the specific factors impacting QoL might differ due to
disparities in healthcare systems, cultural contexts, and approaches to epilepsy management. Future research adopting a
comparative framework that considers these variables could provide a more nuanced understanding of the interplay between
epilepsy, its management, and QoL across diverse populations. This knowledge could inform the development of culturally
sensitive and context-specific interventions to improve QoL for patients with epilepsy globally[19],[8].

Research by Manan et al (2014) identified potential shortcomings in medication management practices for hospitalized patients
with epilepsy. These included issues with medication adherence, dosage optimization, and therapeutic drug monitoring (TDM)
frequency. The study highlights the potential for pharmacists to significantly improve patient outcomes. Their expertise can be
leveraged to enhance medication adherence, individualize treatment regimens through TDM, and ensure safe prescribing
practices, particularly for patients with compromised liver function or a history of alcoholism. By addressing these medication
management gaps, pharmacists can significantly improve seizure control and quality of life for epileptic patients during their
hospital stay[20].

Examining how epilepsy affects a person's quality of life at a specific point in time reveals critical factors. Studies by Kassie et
al. (2020) and potentially Dwivedi et al. (unpublished) underscore the pivotal role of seizure control and medication management
in optimizing quality of life. Kassie et al. (2020) identify uncontrolled seizures and suboptimal adherence as significant negative
influences. Dwivedi et al. (unpublished) likely explores the impact of medication effectiveness and side effects on this metric. This
aligns with Babateen et al. (2022) who demonstrate a Studies suggest a connection between taking medications as prescribed and
a higher quality of life for those with epilepsy. The discussion section can delve into strategies for enhanced seizure
control, optimized medication regimens (considering side effects and access in resource-limited settings), and improved adherence
through patient education and robust support systems. Furthermore, it is crucial to explore potential regional variations in cultural
beliefs, socioeconomic factors, and potential mental health comorbidities based on the study locations. Finally, the discussion
should emphasize the importance of a collaborative healthcare approach involving neurologists, pharmacists, psychologists, and
social workers to ensure comprehensive Helping people with epilepsy live well and control their seizures [21],[22],[23].

Examining Duy et al.'s research on AED Studying how stopping medications affects seizure intensity in a specialized epilepsy clinic
can be valuable for clinicians. EMUs allow for controlled observation of More complex seizures experienced by people with
epilepsy. This study likely investigates if gradually reducing or stopping AEDs in this environment affects the type and intensity
of seizures patients experience. The results could inform safe and effective strategies for tapering AEDs in epilepsy patients[24].
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Medications are a key tool for controlling seizures in epilepsy, but many patients face challenges with their medications. Up to 70%
of people with epilepsy might experience issues like forgetting to take their meds, having bad side effects, or not being on the right
dose. These problems can worsen seizures and overall well-being. Research suggests factors like taking multiple medications and
ongoing seizures might increase the risk of these medication issues. Addressing these challenges is crucial to improve epilepsy
treatment and quality of life for patients[25].

CONCLUSION

While Medications to control seizures (AEDs) are the foundation of treating epilepsy, medication adherence and drug-related
problems (DRPs) remain significant challenges, affecting up to 70% of patients. These issues can exacerbate seizures and
negatively impact quality of life. This review emphasizes the importance of optimizing AED therapy by addressing adherence and
DRPs. By teaching patients about their medications, pharmacists become vital players in this care, therapeutic drug monitoring, and
medication regimen adjustments. Additionally, a multifaceted approach is necessary to improve quality of life, considering factors
such as seizure control, medication tolerability, and psychological well-being. Future research efforts should explore cultural and
regional variations in epilepsy management to further optimize patient outcomes.
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