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Background: Epilepsy affects around 65 million people globally and approximately one-
third of sufferers continue to have seizures despite treatment. Management is challenged
by heterogeneity of etiology, imprecise classification and a diagnosis primarily
dependent on clinical history.Objective: To examine the current knowledge of epilepsy
categorization, etiology, risk factors and pathophysiology and demonstrate the
optimization of antiseizure drug therapy in drug resistant epilepsy using a case.Methods:
A narrative review was conducted on the ILAE categorization, etiological categories
(idiopathic, symptomatic, provoked, cryptogenic), risk factors (genetic, traumatic,
environmental, treatment gap), and the roles of astrocytes, microglia, and
oligodendrocytes in seizure genesis. Then a 44-year-old man with medication resistant
focal epilepsy was analysed in SOAP style with a pharmacological profile, ADR
monitoring plan and counseling points.Case findings: The patient had a right temporal
choroid cyst, bilateral hippocampal sclerosis and cerebral atrophy. He was on topiramate
225 mg, phenytoin 400 mg and clobazam 10 mg daily. Levetiracetam (2000 mg/day)
was added and reduced his seizures to nearly nothing but he felt drowsy and unsteady.
Seizure control was maintained with slow withdrawal of topiramate, as a previous
phenytoin withdrawal had resulted in increasing seizure frequency.

INTRODUCTION

According to the International League against

“a transient neurological event caused by
abnormal activity”.
Epilepsy is conceptually defined as “an enduring

synchronous  neuronal

Epilepsy (ILAE), an epileptic seizure is defined as
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predisposition of the brain to generate epileptic
seizures and to thereby lead to neurobiological,
psychological and social
consequences.” [1]. Epilepsy is the most frequent,
chronic, dangerous neurological condition,

cognitive,

affecting 65 million people throughout the world
[2]. Following the major
developing drug treatments for epilepsy in the
mid-20th century, later efforts to find more
effective therapies have produced only gradual
improvements and have not addressed the issue of
medically refractory epilepsy. In fact, about one-
third of epilepsy patients still experience
uncontrolled seizures [3]. Epilepsy is not a single
disease entity, but rather a spectrum of underlying
neurologic illnesses [4].
elements that determine whether a person will

achievements in

There are several
have an epileptic seizure or an epileptic condition
and when the epileptic seizure may happen.
Currently, epileptic diseases are believed to be
genetically transmitted ailments (idiopathic or
primary epilepsies) or results of specific brain
irregularities  (symptomatic  or  secondary
epilepsies) [5].

Epileptic seizures are defined as paroxysmal
events (behavioural expressions) often associated
with a transient alteration in the level of
consciousness and with signs and symptoms that
are due to abnormal, excessive or synchronized
neuronal discharges of the brain that may be
widespread or localized [6].

Non-epileptic seizures, however, are not caused by
aberrant neural discharges. They can be split into
two big kinds. Organic non-epileptic seizures
(Atypical syncope and parasomnias) and
Psychogenic non-epileptic seizures-NEPS
(Conversion symptoms, and dissociative states).
Prolonged strong eye closure may be observed
during a NEPS paroxysmal event, but any type of
ocular closure is uncommon in epileptic seizures
[7]. People are often just labelled with epilepsy but
the diagnosis should be as specific and precise as
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possible. Classification is at three levels: seizure
type, epilepsy type and syndrome. At each stage,
the cause and comorbidities should be addressed
as they may have substantial therapy
consequences. The causes are divided into six
categories:  genetic, structural, metabolic,
infectious, immunological and unknown. Seizures
are characterized by onset as focal, generalized, or
unknown. Focal seizures are classified by level of
awareness into those with retained awareness and
those with impaired awareness. The focal seizures
are further characterized according to the earliest
and most pronounced motor or non-motor
manifestation [9, 10, 11]. The diagnosis of
epilepsy mainly rests on a description of events
given by the person having the events, sometimes
augmented by information gained from an
observer. Every trial lawyer knows that the
observations of witnesses might be incomplete and
deceptive. Diagnosis of epilepsy might be difficult
without a clear account of events, including their
prodromes and aftermaths. There is no substitute
for a poor description of a probable seizure [8].

In clinical practice, most seizures are discrete
events with consistent electrical and behavioral
patterns, but there is no universally agreed
classification of the various behavioral, sensory
and perceptual symptoms of seizures. Arbitrary
criteria have been used to describe experimental
seizures, including specific motor phenomena (e.g.
clonic or tonic-clonic activity), a defined duration
of a seizure, or the presence of a postictal state.
None of these are employed in the diagnosis of
human epilepsy. There are distinctive ictal
behaviors for which electrographic discharges
cannot be observed or confirmed, but subclinical
seizures may also occur with electrographic
alterations on the EEG without any visible
behavioral indications. Sometimes, stereotyped
behavioral occurrences of short duration such as
tics and other indications of movement disorders,
in humans can be seen but are not associated with
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electrographic alterations as they are not seizures.
Even EEG, which is more reliable than behavioral
observation, is not often adequate by itself to prove
epilepsy. A recent study shown that clinicians who
were blinded to all other clinical data when
analyzing video EEG monitoring data were able to
draw different findings as to whether seizures are
of an epileptic origin [12].

Causes:

Idiopathic epilepsy: epilepsy of primarily genetic
origin, with no gross
neuropathological Some
epilepsies are caused by a single gene. More
common are epilepsies with suspected polygenic
or complex inheritance. But the nature of the
genetic pathways has remained obscure. Most of

neuroanatomical or

abnormalities. rare

the 'idiopathic generalized epilepsies' and most of
the 'benign epilepsies of children' are in this
category. The word idiopathic is preferred as the
genesis of the epilepsy is a complicated mixture of
probable hereditary and non-genetic causes and
also involves epigenetic and epistatic mechanisms
with chance and environmental effects acting over
time as the brain grows. Symptomatic epilepsy:
epilepsy due to an acquired or hereditary disorder,
with neuroanatomical or neuropathological
abnormalities symptomatic of an underlying
disease or condition. This category encompasses
(a) acquired problems and (b) developmental and
congenital illnesses where these are connected
with brain pathological changes whether
hereditary or acquired (or perhaps cryptogenic) in
origin.

Provoked epilepsy: epilepsy in which a specific
systemic or environmental factor is the major
cause of the seizures and in which there are no
substantial causal neuroanatomical or
neuropathological alterations. Some ‘provoked
epilepsies will have a hereditary basis and some
will have an acquired base. This category includes
the reflex epilepsies (which are frequently
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hereditary) as well as the epilepsies with a
noticeable precipitant.
Cryptogenic epilepsy — epilepsy of assumed
symptomatic nature for which the cause has not yet
been established. The frequency of such instances

seizure

is decreasing, although this is still an important
category at present, accounting for at least 40% of
adult-onset cases of epilepsy [30].

Types of epilepsy:
1) Partial epilepsy

Partial epilepsies usually originate from neural
tissue in the vicinity of a lesion. Experimental
lesions provide evidence that the structure,
function and connections of neurons are altered
and this ultimately leads to anomalies in the
function of neuronal groups. If of sufficient
intensity the disruption of function produces
disturbance of behavior which we witness
clinically as a  focal The
electroencephalogram (EEG) shows electrical
disruption from the area sometimes for several
seconds or minutes before the onset of more
powerful or more broad discharges which follow
the seizure. One practical means of gaining a
knowledge of the pathophysiology of partial
epilepsy is to study the electrical recordings from
an intracellular micro-electrode in a neuron at an

seizure.

epileptic focus in conjunction with the electrical
potentials in the EEG. The ideal experiment would
be to have simultaneous intracellular, regional and
surface electrical recordings coupled with
concurrent behavioral recordings. Some of the
links have been investigated and they are
informative but this has yet to be done [31]. Focal
motor seizures can be defined more precisely.
Motor-onset manifestations include automatisms,
epileptic spasms, and atonic, clonic, hyperkinetic,
myoclonic or tonic seizures. Automatisms are
purposeful, coordinated, repetitive = motor
movements which under other circumstances may
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look normal. Focal atonic seizures cause loss of
tone in a portion of the body. Clonic seizures are
defined by repetitive, evenly spaced, stereotyped
jerking movements. Epileptic spasms
previously considered as solely generalized
These include autonomic,
arrest, cognitive, emotional or sensory seizures,
when the first prominent feature is a nonmotor
symptom. Autonomic present with
changes in heart rate, blood pressure, perspiration,
skin colour, piloerection or abdominal feelings.
Behavioral arrest seizures are characterized by a
cessation of movement, which should be the

WwWEre

seizures. behavior

seizures

primary feature throughout the entire seizure, not
just a brief episode, and clinical indicators include
a blank look and halting of speech or activity.
Nonmotor cognitive seizures can manifest as
alterations in language, thought, or other higher
brain functions such as déja vu, jamais vu (a
feeling of wunfamiliarity), or hallucinations.
Emotional seizures are dramatic emotional shifts,
such as dread, terror, worry or pleasure. Focal
sensory seizures are classified according to the
altered sensory perception of taste, smell, hearing,
vision, pain, numbness or tingling [32].

2) Generalized epilepsy

Generalized seizures are also classified according
to whether their manifestations are motor or
nonmotor as in the focal seizures. Motor seizures
are often classified into two types: tonic-clonic
seizures and other motor seizures. Absence
seizures are frequently included in generalized
nonmotor seizures. The motor onset includes more
specific types: tonic-clonic, clonic, tonic,
myoclonic, myoclonic-tonic-clonic, myoclonic-
atonic, atonic or epileptic spasms. Generalized
tonic-clonic seizures involve sudden loss of
awareness or consciousness, which usually lasts 1
to 3 minutes. The first phase is the tonic phase, in
which all the limbs stiffen. At first the sufferer may
groan or cry out when air is forced past the vocal
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cords. In this period, the tongue may also be bitten.
The tonic phase is followed by the clonic phase. In
the clonic phase, the limbs jerk rhythmically and
continuously. If the person is not breathing well,
they may look dusky or bluish. Relaxation of the
body may be followed by incontinence of bladder
or bowel. A generalized clonic seizure is defined
by continuous, bilateral, rhythmic jerking. The
patient will suffer rigidity of all limbs in
generalized tonic
Generalized myoclonic seizures, compared to
generalized clonic seizures, feature an irregular
jerking that does not have to occur on both sides at

selzures.

the same time and may affect the limbs, face, eyes,
or eyelids. Myoclonic-tonic-clonic seizures are a
recently described seizure type that starts with
irregular jerking on both sides and subsequently
progresses into a tonic-clonic seizure [32].

3) Absence epilepsy

Clinically, absence seizures are classically defined
by a sudden loss of consciousness, which starts
and ends abruptly and is accompanied by a
bilateral synchronous 3-Hz spike and wave
discharge (SWD) on the electroencephalogram
(EEG). Absence epilepsy has not been reported to
exhibit auras whereas other kinds of epilepsy have.
Subjects with absence epilepsy in fact have no
memory of events that occur during the seizure
which normally lasts ,3-10 seconds. These
episodes are commonly confused with day-
dreaming, as they are characterized by a fixed,
vacant stare and, in particular, the condition is met
with largely in children. In typical absence
epilepsy, individuals suffer from orofacial
twitches. Atypical absence seizures exhibit more
complicated automatisms. Such  abnormal
episodes are more frequent and longer lasting and
are frequently linked with cognitive deficits. The
start and end of seizures on EEG are more gradual
and there is less association between EEG and
behavior abnormalities. For example, children
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may be able to walk or talk during seizure episodes
[33].

Risk factors:

Epilepsy is a curable disease with a high
percentage of therapeutic response. The control of
epilepsy with antiepileptic medicines is about 70%
of patients [34]. Epilepsy is the second most
debilitating among neurological
disorders [35]. Neurological illnesses are a huge
burden on society, impacting millions of people
globally and having
economic consequences. Known contributions
include genetic and lifestyle variables, but
environmental have also been
implicated in the onset and progression of many
illnesses in recent decades [36]. Modern
agricultural systems usually rely on pesticides to
protect crops from pests and illnesses, enabling the
bulk production of food. But its widespread use
has led to concerns about possible health dangers,
especially neurological problems. In recent years
the relation between pesticide exposure and
epilepsy has been considered [37]. The therapy
Gap is the proportion of patients with a particular

condition

substantial social and

cxposures

ailment that require therapy but do not receive it.
In a prevalence research, the TG can be calculated
as the number of patients not receiving any
treatment. Untreated persons with epilepsy are
subject to various psychosocial and medical
Although epilepsy is a very
treatable disorder, a large proportion of people in
underprivileged countries of the world do not
obtain treatment. This is the basis of the “paradox

consequences.

of epilepsy” [38]. The causes of TG in epilepsy are
population-specific and may differ depending to
the cultural beliefs and the socioeconomic
environment [39]. Those with penetrating brain
injury are at significant risk of developing epilepsy
[40].

Following injury there are several processes that
may contribute to the circuit changes that lead to
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later epilepsy including necrosis,
microhaemorrhage, axonal injury, apoptosis,
demyelination, microgliosis, inflammation and
oxidative  stress and later phases of
neurodegeneration, regeneration,

revascularization and remodelling [41].
Pathophysiology:

Seizures are caused by abnormal synchronous
neuronal firing in part or all of the brain due to
irregularly established networks or networks
damaged by structural,
problems. Genetic factors, impairment from
prenatal traumas, and anomalies of cortical
development are the primary causes of seizures in
young patients [13]. In individuals without a
hereditary predisposition for epilepsy, typical
causes of seizures include encephalitis/meningitis,
traumatic brain damage and brain tumors [14].
The causes of epilepsy in the elderly are most often
primary neurodegenerative illnesses, head trauma
and brain tumors [15, 16]. Differences in etiology
of epilepsy between age groups result in a bimodal
prevalence of epilepsy - with
genetic/developmental ~ causes  peaking in

viral or metabolic

childhood and accumulated harm to the brain (e.g.
trauma, tumors) peaking in the elderly [17].
Seizures and epilepsy are sometimes used
interchangeably; however, they are not the same.
Focal. The start of a seizure is called Generalized
Unknown Unclassifiable. Having one seizure does
not prove a person has epilepsy; the seizure may
have been induced and not repeated. The word
“epileptogenesis” describes the development
leading to status epilepticus. This idea describes
the sequence of events that transforms the brain
from a normal state to one that is vulnerable to
seizures. This alteration assumes that clusters of
neurons become hyperexcitable and tend to
discharge inappropriately (18). In general, all
types of epilepsy are characterized by high
amounts of extracellular Ca2+ ions and glutamate,
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which  lead to  hyperpolarization  and
hyperexcitability of motor neurons [19]. 1 Severe
epilepsy is nowadays very much connected to
genetics. Genetic epilepsy is present in around
0.4% of the human population, and comprises
about 30% of all known epilepsies. More than 50
genes related to this illness have been found
recently. channel

neurotransmitters

Mutations in ion
that
depletion of inhibitory

cause neuronal
hyperexcitability or
mechanisms eventually resulting in seizures are
known to be the key genetic basis of severe
epileptic disorders. But other genes that cause
mutations in transcription factors, intracellular
signalling  molecules, remodels,
metabolic enzymes and even mitochondrial
complex genes have been discovered in persons
with hereditary epilepsy [20].

Astrocytes are a diverse cell population. They
actively participate in the regulation of neuronal
homeostasis and excitability, play a major role in

chromatin

the formation and maintenance of the BBB and are
an important downstream component of the
neuroinflammatory response. Disruption of any of
these roles results in aberrant neural activity that
predisposes to seizures. A hallmark of the epileptic
focus is reactive astrogliosis, defined as astrocyte
hypertrophy and altered gene expression. Altered
astrocyte functions and release of gliotransmitters,
pro-inflammatory cytokines and chemokines exert
both seizure-promoting and seizure-protective
effects on the brain microenvironment. The
participation of astrocytes in epilepsy and their key
functions in the modulation of neuronal
excitability were originally discussed within the
framework  of epilepsies, as
comprehensively described by our group and
others [21]. Microglia are macrophage-like cells

convulsive

that are located in the brain and constantly interact
with neurons and other glial cells to modulate
neuronal activity, under normal and pathological
situations [22]. Recent studies have further defined
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the complicated involvement of microglia in
epilepsy and provided new insights into the
particular molecular processes and pathways
through which microglial activation promotes
seizure onset and neuroinflammation [24].
Although there is growing understanding
regarding microglial properties under normal
conditions, it is mostly unknown whether and how
microglia affect the construction and function of
neuronal circuits in diseased conditions. Microglia
are rapid responders to infections and primary
injuries such as traumatic brain injury or stroke,
contributing to  neuroinflammation  and/or
imbalance in neurotransmission control, and also
synthesis and release neurosteroids as an anti-
epileptogenic target [23]. Oligodendrocytes are
specialized glial cells in the CNS that nourish and
sustain neurons. The functionally integrated
neuron—glia network is now known to be involved
in the etiology of seizures and epilepsy.
Oligodendrocytes that communicate with other
glial cells via GJs have a major function of forming
the myelin sheath that surrounds and insulates
axons, providing  rapid efficient
neurotransmission [21].

Oligodendrocytes wrap a multi-layered lipid rich
membrane, myelin, around the axons of neurons.
This is necessary for quick and effective
propagation of action potentials in the CNS. It acts
as a natural electrical insulator for axons,

and

decreases membrane capacitance and is an
important structural factor in governing precise
synaptic connections between neurons [26].
Oligodendrocytes are responsible not only for
producing the myelin sheath that envelopes axons
and controls the pace of action potential
conduction, but also for metabolically supporting
axons and finely adjusting the dynamics of
neuronal circuits [25]. Myelination is not simply
the wrapping of the axon; neuronal axons undergo
many alterations before and during the
myelination process. Such changes include the
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organization and localization of major voltage-
gated ion channels and seem to be crucial in
epilepsy. Myelin abnormalities have been already
described in patients with epilepsy and seizures are
common in demyelinating disorders such as
multiple sclerosis, suggesting that myelination
may be involved in the facilitation of seizure
activity [27]. Genetic background contributes to
the genesis of epilepsy in about 40% of persons
with epilepsy. Most familial epilepsies, such as
juvenile myoclonic epilepsy, children absence
epilepsy and benign childhood epilepsy with
centrotemporal spikes, have a complex pattern of
inheritance, with the interaction of several loci and
environmental variables [28, 29].

Case

Mr OB is a 44-year-old man who suffers from
partial epilepsy. An MRI scan shows a choroid
cyst on the right temporal Ilobe,
hippocampal and cerebral atrophy.
Seizures take the form of complex partial attacks
and at night secondary generalisations occur. He
has had trials of treatment with every single drug
in the book and almost every combination. Six

bilateral
sclerosis

months ago, he was taking 225mg of topiramate
(could not tolerate more), 400mg of phenytoin and
10mg of clobazam each day. At this point
levetiracetam was added and titrated up to 2000mg
a day. This led to a significant improvement in
seizure control. Indeed, seizures have almost
completely been abolished and he is only having
occasional nocturnal events. He is, however,
complaining of drowsiness and periods of
unsteadiness.

Question
What treatment is appropriate for this patient?

Answer
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Mr OB needs his drug regimen optimising. The
decision should be made to reduce either the dose
of topiramate or that of phenytoin. The consensus
view is that phenytoin should probably be reduced
first. However, this patient had a bad experience in
the past when an attempt was made to discontinue
phenytoin, at which time he had a significant
increase in seizure frequency. It would, therefore,
be more appropriate to discontinue topiramate in
Mr OB. This was done and his improvement has
been maintained [42].

Mr. OB is a 44-year-old male patient with drug-
resistant  (pharmacoresistant) focal epilepsy,
meaning seizures that originate in a specific area
of the brain but have not responded well to
previous attempts with antiseizure drugs, with
secondary generalization, or the spread of the
seizure activity from its focal onset to both sides
of the brain. The clinical issue here is rationalizing
his antiseizure polytherapy* (ie, reviewing and
adjusting his combination of antiseizure
medications). He responded very well to
levetiracetam, an antiseizure drug.

S- Subjective Assessment

Chief Complaints:

Name of patient- Mr OB

Age- 44 years old

Gender- Male

Medical history- longstanding partial epilepsy
characterized by complex partial seizures, with
secondary generalization occurring predominantly
during the night. Neuroimaging revealed a right
temporal choroid cyst, bilateral hippocampal
sclerosis, and cerebral atrophy, indicating
significant structural abnormalities associated
with his refractory epilepsy

Medication history- Six months earlier, his
treatment consisted of topiramate 225 mg/day,
phenytoin 400 mg/day, and clobazam 10 mg/day.
Higher dose of topiramate could not tolerate
because it shows adverse effects. Levetiracetam
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was subsequently introduced and gradually
increased to 2000 mg/day. This addition resulted
in a marked improvement in seizure control, with
the seizures becoming almost completely
controlled and only occasional nocturnal episodes
persisting.

Social  history-

drowsiness or

The patient
somnolence, with
sleepiness and reduced alertness that could affect

experienced
increased

daily activities. The patient experienced episodes
of instability and unsteady movements, sometimes

failing to maintain an upright posture. There was
also improvement in the general condition;
however, isolated night seizures were still present,
which means that the patient’s condition is not
fully controlled yet. These residual night time
seizure episodes suggest that, although the
treatment was effective in substantially reducing
the overall seizure burden, some breakthrough
events continued to occur.

O- Objective Assessment

Parameter Finding
Age/Sex 44-year-old male
Diagnosis Focal epilepsy with secondary generalization; difficult-to-control
history
MRI Right temporal choroid cyst; bilateral hippocampal sclerosis;
cerebral atrophy
Topiramate 225 mg/day; higher doses not tolerated
Phenytoin 400 mg/day
Clobazam 10 mg/day
Levetiracetam 2000 mg/day; substantial improvement in seizure control
Current adverse effects Drowsiness and unsteadiness
Previous phenytoin withdrawal Significant increase in seizure frequency

A- Assessment

Primary assessment:

The patient has drug resistant focal epilepsy that is
manifested by seizures limited to one area of the
brain which then can spread to involve both sides
of the brain causing secondary generalized
seizures. Addition of levetiracetam has resulted in
substantial reduction in seizure frequency
implying that the patient’s epilepsy is well
controlled despite being drug resistant.

Drug related problems:
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Excessive CNS adverse effects — The patient is
experiencing adverse effect of the central nervous
system which may hinder his daily activities. This
includes sleepiness, dizziness, imbalance and
coordination problems.

Polypharmacy — Concurrent use of four antiseizure
medicines poses as a great challenge especially
since the addition of levetiracetam has improved
the situation tremendously.

Risk of increase in seizures — Discontinuation of
one of the antiseizure medicines that is effective
poses a great risk of aggravation of seizures. This
is evident by the fact that discontinuation of

3213 |Page



Harshal Tale, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 9, 3206-3221 | Review

phenytoin resulted in increased number of
seizures.

Need to sustain seizure control while reducing
treatment burden — the main issue in this case is
the need to maintain the impressive seizure control
while reducing the treatment burden and adverse

effect on the CNS.

Clinical decision

I would advocate for discontinuation of topiramate
rather than phenytoin due to the fact that although
the addition of levetiracetam resulted in substantial
improvement, discontinuation of phenytoin
resulted in increased number of seizures. The fact
that phenytoin contributed to increased number of
seizures when withdrawn implies that it was
effective in maintenance of seizure control hence
the need to continue with it. It is therefore
recommended to taper the dose of topiramate
under the specialist’s supervision to reduce
adverse effects associated with polypharmacy and
excessive CNS depression.

P- Plan

Goal of plan

Ensure near-complete seizure control: The
major goal is to prevent a recurrence of focal or
nocturnal generalized seizures after the addition of
levetiracetam. Reduce the quantity of drug taken
with extra precaution to ensure that there is no
effect of seizures

Decrease drowsiness and unsteadiness: The
patient presents with CNS-related adverse effects,
such as drowsiness, dizziness, coordination and
unsteadiness. The drugs that shows a adverse
effects that drugs should be avoid

Decrease the number of coexisting antiseizure
medication: Multiple antiseizure medications can
have a large number of negative interactions and
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also cause adverse effects. It would be best to
reduce the number of drugs to the lowest effective
number.

Avoid the development of withdrawal-type
seizures: Stopping an antiseizure drug suddenly or
reducing it in an unwise manner might result in a
worsening of the condition as the body does not
get used to the abrupt change in drug levels in the
system. Any drug that will be stopped should be
slowly tapered down to a point where it is no
longer needed.

Enhance the patient’s quality of life, degree of
consciousness, and functional capabilities: By
decreasing adverse effects, the patient will become
more conscious and active, which is essential to
their overall safety and well-being.

Prevent injuries caused by seizures and their
effect on the patient and his family: Seizure
episodes frequently cause injuries that can vary
from small scrapes to more severe head injuries.
Night time generalized seizures were also
worrying because they could lead to serious
problems. Keeping seizures well controlled greatly

helps reduce the chance of these dangers.
Pharmacological treatment

Slow and gradual withdrawal of topiramate:
The topiramate discontinuation must be performed
slowly in order to minimize the risk of developing
seizures which might occur if the drug is reduced
too quickly. During this process, the patient should
continue taking levetiracetam in a dosage of 2000
mg/day, as well as phenytoin and clobazam in 400
mg/day and 10 mg/day, respectively. The decision
to stops the medication is taken by the neurologist
it depends upon the patient tolerate the medication
and seizure control.
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Rationale for choosing topiramate for
withdrawal: Topiramate was the preferred drug to
be discontinued because the patient already had a
significant increase in the number of seizures after
the last withdrawal of phenytoin. This suggests
that topiramate may not be a major contributor to
the development of seizures. However, since this
was not the case for phenytoin, it would be best to
first withdraw any drug except for this one.

The rationale behind continuing levetiracetam is

that it had a significant positive effect on the

patient, as it helped to control the seizures almost
completely after being added to the treatment
regimen. It is important to continue using this drug
to keep the protective effect, especially during the
period of withdrawal of another medication. After
topiramate has been successfully withdrawn and
the patient has stabilized, the remaining drugs will
be considered for discontinuation on an individual
basis.

Drug profile [43- 46]

Drug MOA ADRs Drug Interaction
Levetiracetam Bind to synaptic vesicle Tremor, dizziness, Bamazepine,
proteins SV2A behavioural methotrexate or
disturbances phenytoin due to
toxicity in some patients
Phenytoin Blockade of neuronal Ataxia, cognitive Phenytoin is an enzyme
voltage dependent dysfunction, dyskinesia | inducer and may reduce
sodium channels the serum levels and
clinical effects of many
other drugs
Clobazam 1,5-benzodiazepine; Unsteadiness, risk of L
enhances GABA-A falls, weakness
Topiramate Enhance GABA Somnolence and fatigue | Plasma concentration of
receptor, block sodium digoxin decreased by
channel 12%

Non-pharmacological treatment

Therefore, strict adherence to a normal sleep-wake
pattern is part of ‘lifestyle hygiene’ essential for
these patients, and should be addressed as part of
their treatment regimen [47]. Another well-known
non-specific  factor that increases seizure
vulnerability is excessive alcohol intake [48]. The
ketogenic diet is a treatment for epilepsy that is
resistant to antiepileptic medicines and is mainly
used in young individuals with difficult-to-control
episodes. The ketogenic diet is a particular diet
that is high in fat and low in carbohydrates,
commonly with a ratio of 4:1 or 3:1. It is converted
into ketone bodies (beta-hydroxy butyrate or aceto
acetate) and it also potentiates the activity of
GABA in the brain [49]. Yoga practice is geared
toward relaxation, which reduces stress, a major
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cause for seizures [50]. Biofeedback is a non-
invasive behavioral therapy based on the
principles of operant training. Subjects acquire
self-regulation by receiving direct feedback
information on covert physiological signals,
leading to a better volitional control of
physiological processes of which they were not
even aware before [51]. Music therapy is one of
the complementary treatments for patients with
DRE. The processes by which music stimuli may
operate to improve epilepsy control are currently
poorly understood [52]. Aromatherapy is an
alternative/complementary treatment of stress
symptoms associated with epilepsy. Some
essential oils are known to have a calming and
relaxing impact, which may be involved in people
with epilepsy provoked by stress. The technique is
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based on massages using essential oils diluted in a
light oil for external massage. The oils are
absorbed by the skin and their ingredients swiftly
move to the CNS. Probably a part is absorbed
through the olfactory system as well [53].

Points to Patient

Explain the problem Patient's seizure control has
improved significantly since the addition of
levetiracetam. The ongoing issue is excessive
drowsiness and unsteadiness, which may be
related to the overall CNS effects of several
antiseizure medicines. Do not suddenly stop
antiseizure medicines as withdrawal may
precipitate seizures. Medication Counselling Take
medicines as prescribed. Do not alter or stop any
antiseizure medicine independently. Avoid
alcohol and other CNS depressants as they may
intensify sedation/unsteadiness. Maintain good
hydration especially while taking topiramate the
reference recommends enhanced fluid intake to
reduce risk of kidney stones. Report worsening
drowsiness, severe imbalance, abnormal eye
movements, confusion, rash or increased seizures.

Safety

Due to his unsteadiness, counsel regarding
precautions taking driving, working at heights,
operating machinery and other activities where
impaired coordination could result in injury.
Maintain a good sleep pattern. Avoid known
seizure precipitants. Maintain a seizure diary
including date, time, type, duration and possible
triggers.

Points for Physician

Main therapeutic problem Drug related problem:
adverse effects of combination treatment,
particularly drowsiness and unsteadiness, despite
impressive improvement in seizure control. The
clinical-pharmacy approach emphasizes
recognition of medication-related problems and
selection of an appropriate regimen that achieves
therapeutic goals without causing toxicity.
Recommended Intervention Primary
recommendation: discontinue/topiramate
reduction instead of phenytoin.

Reason

Levetiracetam has led to significant improvement
in seizure control. The patient is experiencing
clinically significant CNS adverse effects.
Phenytoin is usually thought about for lowering
because it has side effects and a small safe dose
range. But this patient had a big increase in
seizures before when phenytoin was stopped. So,
the case clearly says to stop topiramate instead.
The published case reports that seizure
improvement  was  maintained  following
topiramate  withdrawal. Important Caution
Topiramate should not just be stopped abruptly
without specialist supervision.  Antiseizure
medicines should generally be tapered to reduce
the risk of withdrawal seizures; the reference
warns specifically against the abrupt withdrawal of
AED:s.

Drug ADR Monitoring Plan

Mr OB - Partial Epilepsy

Drug & Dose Why Monitoring Is Relevant ADRs Monitoring Parameters Action / Clmlc.al
Important Recommendation

Phenytoin — Phenytoin has * Nystagmus * Serum phenytoin Continue initially.
400 mg/day nonlinear . concentration Previous phenytoin
pharmacokinetics and a | Ataxia/unsteadine * Seizure frequency withdrawal caused
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Drug & Dose Why Monitoring Is Relevant ADRs Monitoring Parameters Action / Cllmc.al
Important Recommendation
narrow therapeutic ss * Nystagmus increased seizure
range. Small dose * Lethargy * Ataxia/unsteadiness frequency. Because of
adjustments can cause * Gingival * Lethargy current unsteadiness,
substantial changes in hypertrophy * Gingival status assess phenytoin
serum concentration. * Skin rash » Skin rash exposure carefully.
Approximate * Drug interactions
therapeutic range: 10— * CBC/LFTs when clinically
20 mg/L. indicated
Topiramate — | Topiramate may cause * Drowsiness * Drowsiness Gradual
225 mg/day CNS adverse effects * Dizziness * Cognitive function withdrawal/discontinuati
including drowsiness, * Impaired * Dizziness/coordination on under neurologist
dizziness, impaired concentration * Seizure frequency during supervision. This is the
concentration and * Fatigue taper preferred drug to
fatigue. * Paraesthesia * Renal function/clinical renal withdraw in Mr OB
. status because of his previous
Nephrolithiasis/ki | * Symptoms of kidney stones worsening after
dney stones * Hydration phenytoin withdrawal.
Clobazam — Clobazam is a . * Sedation/drowsiness Continue initially. Do
10 mg/day benzodiazepine and | Sedation/drowsine * Dizziness not discontinue abruptly.
may contribute to CNS ss * Cognitive impairment If withdrawal is later
depression. Withdrawal * Dizziness * Behavioural changes required, taper gradually
may be difficult. * Behavioural * Dependence with close seizure
effects » Withdrawal symptoms monitoring.
* Dry mouth * Seizure recurrence
» Withdrawal
Symptoms
Levetiracetam Levetiracetam . * Seizure frequency and Continue initially
—2000 mg/day | produced significant | Drowsiness/somn severity because it produced the
improvement in seizure olence * Drowsiness/somnolence major improvement in
control, with seizures . * Alertness and functional | seizure control. Reassess
almost completely | Mood/behavioural status drowsiness after
abolished. It should changes * Mood/behavioural changes | topiramate withdrawal.
therefore initially be » Adherence

retained while the
regimen is optimized.

* Renal function when
clinically appropriate

Overall Clinical Goal: Maintain seizure control,
minimize adverse effects and polypharmacy.

Suggestions to Physician

Immediate Plan
Step 1 — Assess current adverse effects Assess

severity of drowsiness and unsteadiness.
Neurological examination including
gait/coordination and nystagmus. Review

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

medication

adherence/timing.

Review

alcohol/other sedatives. Check if there is any

medication changes.

Step 2 — Review phenytoin exposure Check serum
phenytoin concentration when clinically indicated,
especially due to ataxia/unsteadiness. Review
interacting medicines. Avoid unnecessary dose

changes since
pharmacokinetics.

phenytoin

has nonlinear
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Step 3 - Deprescribe topiramate Reduce
topiramate gradually according to treating
neurologist's individualized taper. Do not abruptly
stop it. Continue levetiracetam, phenytoin and
clobazam initially while assessing response.

Step 4 - Evaluate response Determine if
drowsiness and unsteadiness improve. Ensure
seizure control remains satisfactory.

Step 5 — Reassess polytherapy If symptoms persist
despite topiramate withdrawal, reassess remaining
regimen. when last time phenytoin withdrawal led
to enhanced seizure frequency, phenytoin should
not be withdrawn casually.

Follow-up Plan

Follow-up period What to assess 1-2 weeks-
Drowsiness, gait/unsteadiness, adherence, seizure
diary, adverse effects 2-4 weeks-Response to
topiramate dose reduction, seizure recurrence,
phenytoin toxicity 4-8 weeks-Stability of seizure
control and functional improvement ~3 months-
Full medication review,
adverse effects, need for further optimization of
the regimen Long Term-Periodic
neurologist/epilepsy-clinic review, seizure diary,

seizure frequency,
seizure

medication adherence and safety.
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