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ABSTRACT

Introduction: The clinical, social, and eco-
nomic burden of epilepsy is undeniable. Local
guidance on epilepsy management is limited
and needed to address the both use of anti-sei-
zure medication (ASM) and switching practices
which influence clinical outcomes.
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Areas Covered: An expert panel composed of
practicing neurologists and epileptologists from
countries of the Gulf Cooperation Council
(GCC) met in 2022 to discuss local challenges in
the management of epilepsy and formulate
recommendations for clinical practice. Pub-
lished literature on the outcomes of ASM
switching was reviewed along with clinical
practice/gaps, international guidelines, and
local treatment availabilities.

Expert Opinion: Improper ASM use and inap-
propriate brand-name-to-generic or generic-to-
generic switching can contribute to worsening
clinical outcomes in epilepsy. ASMs should be
used for the management of epilepsy based on
patient clinical profile, underlying epilepsy syn-
drome, and drug availability to ensure optimal
and sustainable treatment. Both first-generation
and newer ASMs can be considered; appropriate
use is recommended from the beginning of
treatment. It is critical to avoid inappropriate
ASM switching to avoid breakthrough seizures.
All generic ASMs should fulfill strict regulatory
requirements. If needed, ASM changes should
always be approved by the treating physician.
ASM switching (brand-name-to-generic, generic-
to-generic, generic-to-brand-name) should be
avoided in epilepsy patients who have achieved
control but can be considered for those uncon-
trolled on current medication.

Keywords: Anti-seizure medication; Consen-
sus; Drug substitution; Epilepsy; Gulf
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Improper anti-seizure medication (ASM)
use and inappropriate brand-name-to-
generic or generic-to-generic switching
can lead to worsening clinical outcomes
in epilepsy patients in the Gulf.

Both first-generation and newer ASMs can
be considered and should be used
appropriately from the beginning of
treatment to ensure optimal clinical
outcomes.

Inappropriate ASM switching should be
avoided to prevent breakthrough seizures.

ASM switching (brand-name-to-generic,
generic-to-generic, generic-to-brand
name) can be considered for patients who
are uncontrolled on current medication,
but not for those who are in remission
(controlled).

INTRODUCTION

Epilepsy remains one of the most common
neurological diseases worldwide across all age
groups [1]. In 2016, there were close to 46 mil-
lion patients with all-active epilepsy (both
idiopathic and secondary epilepsy) globally [2].
People with epilepsy are at a significantly higher
risk of premature mortality [1]. In 2019, about
114,000 deaths were attributed to idiopathic
epilepsy worldwide [3]. Health outcomes in
persons with epilepsy are further worsened by
comorbid physical and psychiatric conditions,
which occur in around 50% of this patient
population [1]. Epilepsy is a treatable condition,
with up to 70% of people with epilepsy having
the potential to become seizure free should
adequate diagnosis and anti-seizure medicines
(ASMs) be used [1]. Epidemiological data are
generally lacking in the Arab world [4, 5], but
the age-standardized prevalence of idiopathic
epilepsy was estimated to be between 330 and

430 per 100,000 population in countries of the
Gulf Cooperation Council (GCC) [2]. In 2019,
there were an estimated 811 deaths and 115,789
disability-adjusted life-years due to idiopathic
epilepsy in GCC countries. The number of
deaths due to epilepsy has remained relatively
stable from 1990 up to 2019, but the number of
disability-adjusted life-years has increased [3].
Despite this background, epilepsy services
are underdeveloped in the Gulf region. The
majority of hospitals have no adult or pediatric
neurologists/epileptologists, and although epi-
lepsy monitoring units are available, they are
unequally distributed in the region, with
reported underutilization [6, 7]. Moreover, epi-
lepsy carries a significant social and economic
burden that is evident at several levels, but most
notably a social stigma and loss of productivity
[1]. Social stigma is particularly evident in the
GCC region. Poor knowledge and socio-cul-
tural/socio-religious beliefs drive negative atti-
tudes towards people with epilepsy; according
to these beliefs, the etiology of epilepsy is often
linked to psychological disorders, evil eye
(envy), and spirit possession. Such negative
attitudes carry notable implications for people
with epilepsy, often in the form of social dis-
advantages/discrimination in marriage, child-
bearing, and employment, as well as decreased
quality of life, depression, and anxiety [8-12].
In addition to the social implications of
epilepsy, this condition carries a significant
economic burden. The cost of ASMs, particu-
larly the newer, is one of the major contributors
to the cost of epilepsy [13-15]. Moreover, the
cost of many common brand-name ASMs can
be tenfold higher per pill day than their generic
equivalents [16]. Consequently, there is an
urgent need to evaluate any incremental bene-
fits derived from newer ASMs against their cost-
effectiveness [17]. Generics and authorized
generics offer significant cost savings without
compromising clinical efficacy and safety
[18, 19]. While authorized generics are identical
to their brand-name equivalents, generics are
similar to brand-name drugs with demonstrated
bioequivalence within the permitted range of
variability. Indeed, the pharmacokinetic (PK)
parameters reflecting the bioavailability of
generics can vary between 80% and 125% of the
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original brand-name drug. There is currently no
compelling evidence of a high risk of non-
bioequivalence or clinically relevant changes in
efficacy among approved generic products sub-
ject to strict regulatory requirements [20].
Despite that, barriers to generic substitution
persists around the world, with the most
notable being mistrust of regulatory control and
quality of generic ASMs as well as lack of edu-
cation on generics [21].

Clinical experience in GCC countries has
shown that improper use of ASMs and ASM
switching lead to worsened clinical outcomes.
ASM accessibility also plays a significant role.
The above evidence, compounded by the
absence of local guidance on epilepsy manage-
ment, reveals the need to establish consensus
guidance common to the Gulf region. By
establishing such guidelines, the clinical
approach and treatment goals for epilepsy
management can be aligned in the region. In
particular, these guidelines will focus on the
medical impact of ASM choice and treatment
changes [from brand-name ASM to generic ASM
(brand-name-generic), from generic ASM to
another generic ASM (generic-generic), or from
brand-name ASM to a different brand-name
ASM (brand-name-brand-name)], bearing in
mind socio-economic considerations. This work
is intended to guide both local practitioners as
well as key opinion leaders and healthcare
authorities regarding appropriate healthcare
strategies for epilepsy patients in GCC coun-
tries. This paper mainly addresses adult epilepsy
and does not apply properly to pediatric epi-
lepsy in general, but only to pediatric patients
with focal epilepsy that behaves as in adults.

METHODOLOGY

The expert panel comprised practicing neurol-
ogists and epileptologists from GCC countries
who met in 2022 to initiate the discussion on
the topic and relevant aspects of local chal-
lenges. All authors were experts participating on
the panel. A literature search was conducted in
the Medline and PubMed databases, with no
limits on date or language, using various com-
binations of keywords including

‘anticonvulsants/antiepileptic drugs/antiseizure
medications,” ‘bioequivalence,’ and ‘generic
anticonvulsants/antiepileptic drugs/anti-seizure
medications.” Further references were identified
by searching the reference lists of retrieved
articles and from the authors’ knowledge of the
field. Published literature was reviewed taking
into consideration clinical practice, interna-
tional guidelines, best practices, clinical gaps,
and local treatment availabilities. Two authors
performed the literature review and a third
reviewer was called in to handle any conflicts
that arose.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Selecting an ASM

Both older and newer generations of ASMs are
effective for managing epilepsy, albeit with
better tolerability associated with the newer
ASMs [22]. A network meta-analysis based on
randomized controlled trials (RCTs) confirmed
that for people with focal seizures and for peo-
ple with generalized seizures, first-generation
ASMs [phenobarbitone (adults only, not appli-
cable to children) and phenytoin] provide bet-
ter seizure control when indicated than other
ASMs, but at the cost of the highest rates of
treatment discontinuation. Sodium valproate
was suggested as ASM to ensure the best control
and remission of generalized tonic—clonic sei-
zures, with lamotrigine and levetiracetam
shown to be suitable alternatives. Carba-
mazepine and lamotrigine are appropriate first-
treatment options for the management of focal-
onset seizures, with possible substitution by
levetiracetam  [22]. First-generation = ASMs
should therefore remain part of the armamen-
tarium against epilepsy. The SANAD II phase IV
trial actually demonstrated that levetiracetam
was neither non-inferior nor cost-effective
compared to valproate in patients with gener-
alized and unclassifiable epilepsy [17]. In newly
diagnosed focal epilepsy, the SANAD II trial
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findings support lamotrigine, but not levetirac-
etam or zonisamide, as a first-line treatment
option [23].

Local insights on ASM usage are limited and
as follows. One study from Qatar reported that
levetiracetam is the most frequently prescribed
drug (41% of subjects), with an average seizure
freedom rate of 54% [24]. A study carried out in
the UAE reported that approximately a quarter
of patients initially receive a nonspecific ASM,
of whom around 64% are poorly controlled
[25]. In the same study, the use of broad-spec-
trum ASMs led to seizure control in patients
who were previously on narrow-spectrum or no
ASM [25]. The authors of one study from Saudi
Arabia noted the increased use of ASMs, partic-
ularly new ASMs (i.e., levetiracetam and lam-
otrigine), during pregnancies in patients with
epilepsy, with a higher rate of maternal com-
plications observed with first-generation ASMs
(i.e., carbamazepine and valproate) [26]. Several
variables should be considered when choosing
an ASM, including comorbidities, age, sex,
underlying profile (metabolic, psychiatric), as
well as cost. Addressing psychiatric comorbidi-
ties, such as depression and anxiety, as well as
physical (somatic) symptoms could be necessary
interventions to improve treatment adherence
and clinical outcomes among local patients
with epilepsy [27, 28]. In another study from
Saudi Arabia, the authors reported that proper
seizure control is needed to improve patients’
quality of life, regardless of the medication class
used [29]. It should also be noted that the effi-
cacy and tolerability of a drug is greatly affected
by appropriate clinical practice. It is therefore
necessary to use available ASMs appropriately
from the beginning of treatment to ensure
optimal clinical outcomes and avoid causing
stigma among patients.

Drug availability remains a prevailing clini-
cal challenge in GCC countries, with the
exception of Qatar. Although drug availability is
not a major issue in Qatar, the choice of ASM
reportedly remains dependent on the availabil-
ity of drugs in the patient’s native country [30].
In general, drug availability in the region has
been governed in recent years by a tender-based
system as opposed to medical evidence-based
system. Changes in medication availability are

based on policies and economic decisions with
no involvement from epileptologists or medical
professionals. It is recommended that changes
in ASM availability should never be sudden or
imposed for economic reasons. If necessary, use
of appropriate treatment alternatives (in terms
of spectrum of efficacy and in compliance with
local/international guidelines and regulations)
is recommended when faced with interrupted
ASM supply. The specific choice of alternative
treatment is left to the discretion of the treating
physician.

Switching ASM

The expert panel is not opposed to ASM
switching from brand-name ASM to generic
ASM or between generic ASMs. However,
switching ASMs has been predominately
imposed on physicians practicing in the GCC
(with the exception of Qatar). Anecdotal
insights from local practice suggest that arbi-
trary ASM switching has medical consequences,
namely breakthrough seizures and increased
visits to the clinic. Neurologists generally have
positive attitudes towards generics when initi-
ating new anti-seizure treatment, and when
looking to reduce treatment costs [31]. Patient
preference to remain on a brand-name drug
treatment is a major driver of switch avoidance
[31]. In addition, neurologists remain con-
cerned about any deterioration in seizure con-
trol when considering a switch from a brand-
name ASM to a generic ASM [31]. Findings in
the literature support the possible implications
of treatment uncertainties and generic skepti-
cism on clinical outcomes [32]. Patient adher-
ence to recommended medical treatment is
often reliant on the shape and color of the
medication, and generic substitution could lead
to changes in patient behavior [33, 34]. More-
over, people with epilepsy are generally skeptic
towards generic ASMs and their attitudes are
dependent on prior experience with generic
substitutions [35, 36].

Changes in clinical efficacy have also been
observed with the use of generics; anecdotal
evidence from some centers using the generic
levetiracetam revealed a possible increase in
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seizure pattern, although relevant literature
does not consistently reflect this increase
[37-44]. An overview of relevant published
studies on clinical outcomes after ASM switch is
provided in section ASM Switching: Current
Body of Evidence (summarized in Table 1).

It should be noted that regardless of the
findings reported above, the use of generics
should be carefully regulated in any country to
ensure clinical efficacy and safety. Patient
counseling is recommended when a switch to
generic ASM is necessary in order to not only
limit any possible deterioration of clinical out-
comes, but also prevent litigation for medical
negligence [45]. The medical implications of
introducing a generic ASM by policy-makers
could be limited across the region. Purely eco-
nomic-driven policies should not be adopted for
epilepsy management, and the switch from a
brand-name ASM to a generic ASM or between
generic ASMs should never be allowed without
the approval of the attending physician.

ASM Switching: Current Body of Evidence

RCTs on ASM Switching To date, three RCTs
have reported the bioequivalence of generics to
brand-name drugs, confirming the results of
bioequivalence studies conducted in healthy
volunteers [46]. That being said, these RCTs
were conducted in a small number of patients
with epilepsy and only reported on switching
between brand-name and generic lamotrigine.
The BioEquivalence in Epilepsy Patients (BEEP)
study demonstrated the bioequivalence of gen-
eric lamotrigine to brand-name Lamictal [47].
The trial included 34 patients that were deemed
“generic brittle,” i.e., patients who are expected
to experience issues with generic switching due
to a history of reported prior exacerbation of
seizures or side effects following changes in
ASM formulation, or intolerable ASM side
effects or refractory seizures within the last year
prior to study. Patients were switched between
generic and brand-name medication every
2 weeks, and bioequivalence of the generic to
the branded ASM was demonstrated in terms of
PK parameters [area under the concentra-
tion-time curve (AUC), maximum plasma con-
centration reached (C,,.x), and minimum blood
plasma concentration reached (Cn)]. The

within-subject variability (WSV) of the generic
and brand-name drug was also similar. More-
over, no adverse events were linked to the
allowable PK differences between the generic
and branded drug, which supports the sound-
ness of the US Food and Drug Administration
(FDA) bioequivalence standards in controlled
clinical conditions [47]. Generic-to-generic
lamotrigine switches in people with epilepsy
were evaluated as part of the EQUIGEN trial
[48]. In this trial, 35 eligible patients, namely
adults already receiving immediate-release
lamotrigine at doses ranging from 100 mg up to
400 mg twice daily, were randomized. Two
lamotrigine generics were used, and switches
were done every 14 days, for 2 months. The
study assessed and demonstrated bioequiva-
lence between the generic products (via Cpax
and AUC), confirming the appropriateness of
US Food and Drug Administration bioequiva-
lence standards. The study also reported no
serious adverse events, and no significant
change in seizure frequency or adverse events
[48]. The EQUIGEN trial also compared brand-
name lamotrigine to two generics, lamotrigine-
high and lamotrigine-low [49]. The study
included 50 patients on concomitant ASM and
not currently receiving lamotrigine. A single
subtherapeutic dose of lamotrigine was admin-
istered in a blinded sequence, and PK bioe-
quivalence (Cp.x and AUC) was evaluated on
the same day, then daily through outpatient
samples over a 4-day period. Each drug was
tested twice throughout the study, with a
washout period between each drug administra-
tion. The study demonstrated the bioequiva-
lence of generic lamotrigine-high and generic
lamotrigine-low to brand-name lamotrigine in
patients with epilepsy on concomitant ASM.
The results of this study also supported the FDA
bioequivalence standards [49].

Non-randomized and  Retrospective/Real-
World Data Non-randomized studies of the
effect of ASM switching are available and offer
insights into a wide range of ASMs. However,
the results of these studies have been conflict-
ing, with evidence both supporting and cau-
tioning against switching from a brand-name
ASM to a generic sASM.
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The longest follow-up data are from a
prospective observational real-life study which
reported the safety and efficacy of switching
from brand-name to generic levetiracetam [41].
A total of 125 patients were included in this
study, and follow-up data were obtained for up
to 4 years after the switch. The study showed no
significant change in the frequency of seizures
nor in drug-related adverse events, irrespective
of the epilepsy syndrome. It should be noted
that adverse effects were reported in close to
25% of patients receiving the generic levetirac-
etam, with some leading to treatment discon-
tinuation both during the initial study period as
well as during the long-term follow-up [41].
These results were consistent with those repor-
ted from other studies which found minimal or
no risk of increased seizure frequency after
substituting brand-name levetiracetam with
generic levetiracetam [37-44]. Contradictory
results were reported from a very recent retro-
spective study which evaluated the switch of
patients with stable seizure frequency from
brand-name levetiracetam to generic ASM [50].
The switch period was 6 months, after which
patients were returned to brand-name leve-
tiracetam. Of the 75 patients included in the
study, seizure frequency was found to signifi-
cantly increase in patients who were previously
controlled. Moreover, 8% experienced adverse
events after the switch from brand-name leve-
tiracetam to generic levetiracetam. Recurrent
seizures or adverse events were observed as early
as 14 days after the transition to the generic
ASM and changes in therapy were needed in 22
cases [50].

Recently, Lang et al. [S1] examined whether
manufacturer switch of the same ASM would
have a detrimental effect on seizure-free chil-
dren and adolescents. The authors could not
demonstrate any significant effect of manufac-
turer change on seizure control rate. This was
applicable to any type of ASM included,
namely, first-generation ASM, new-generation
ASM, generic ASM, and brand-name ASM. The
only factor found to affect the risk of seizure
recurrence in a seizure-free group was changing
the dosage of the ASM [51]. This result was in
contrast to that of a previous nationwide study
of prescription data from adults, which had

Adverse events

N/A

risk of seizure-related

brand-name-to-generic
ASM substitution and

No association between
hospitalization

Main findings®

Adult patients with
epilepsy

Population type

of
patients
8379

Any

substitution

Type of switch Drug switched Number
generic

Brand-name to

Case crossover
study

Study design

2015 [60]

“Italics indicates positive outcome (bioequivalence of ASM switch); bold-italics indicates negative outcome (no bioequivalence)

Studies in table are organized chronologically by the type of drug switched

ASM Antiseizure medication, N/A not available

Table 1 continued

Author (first)
of study
Polard et al.
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reported a significantly higher risk of seizure
recurrence following manufacturer switch of ASM
in previously seizure-free patients with epilepsy
[52]. A total of 3530 people with epilepsy were
included in the study, and the increased risk of
seizure recurrence was observed in both brand-
name-to-generic switches, and generic-to-generic
switches [52]. A population-based case-crossover
study investigated whether switching to a differ-
ent generic manufacturer would affect the risk of
seizure-related events (seizure-related hospital
admission or emergency room) [32]. Among the
83,000 patients on generic ASM included in the
study, generic ASMs were found to lead to a 8%
increase in the odds of seizure-related events,
but the switch to a different generic manufacturer
was not associated with increased risk [32].
An earlier case—control study found a modest
association between switching bioequiva-
lent ASMs (brand-name-generic, generic-brand-
name, generic-generic) and seizure-related
events. The risk of seizure-related events persisted
even after controlling for individual medication
effects (e.g., first- vs. new-generation ASM) [53].
The authors also emphasized the potential
implication of the behavior of switching ASM
itself as well as other environmental characteris-
tics rather than the type of ASM or switch [53].
These results were consistent with those from
previous studies [54, 55], but in contrast to the
findings of other studies which reported no
increased risk with bioequivalent ASM switching
[56-58].

CONCLUSION

Epilepsy carries a notable social and economic
burden in the GCC region. The improper use of
ASMs and inappropriate brand-name-to-generic
or generic-to-generic switching are two of the
most prominent contributors to worsening clin-
ical outcomes in epilepsy patients. ASMs should
be used for the management of epilepsy based on
a patient’s clinical profile and drug availability to
ensure optimal and sustainable treatment. Both
first-generation and newer ASMs can be consid-
ered and should be used appropriately from the
beginning of treatment to ensure optimal clini-
cal outcomes. International guidelines align

with the present expert panel’s emphasis of the
need to avoid inappropriate ASM switching to
avoid breakthrough seizures. Strict regulatory
requirements and monitoring should be
enforced for all generic ASM. If needed, changes
in ASM should always be approved by the treat-
ing physician. ASM switching (brand-name--
generic, generic-generic, generic-brand-name)
should be avoided in epilepsy patients who are in
clinical remission (controlled) but could be con-
sidered for patients who are uncontrolled on
current medication.

EXPERT OPINION

Recommendations

e Both first- and newer generation ASMs
should be considered for the management of
epilepsy.

e The choice of ASM should depend on the
patient’s clinical profile and drug availability
to ensure optimal and sustainable treatment.

e Available and accessible ASMs should be
used appropriately from the beginning of
treatment to ensure optimal clinical out-
comes and avoid causing stigma among
patients.

e DPatients should be counseled on the nature
of generics, the strict regulatory conditions
governing their use, and the efficacy and
safety of appropriate generic use to alleviate/
prevent patient anxiety related to generic
prescription.

e Strict regulatory conditions and monitoring
should be enforced for all generic ASMs.

e Changes in ASM should never be made
without the approval of the treating
physician.

e If for clinical reasons brand-name-to-generic
substitution is contraindicated, this should
be clearly indicated in the prescription.

e When changes in the packaging, form, and
color of ASM are implicated in generic
substitution, patients should be informed
of these changes.

e It is preferable to avoid ASM switch (brand-
name-generic, generic-generic, generic-brand-
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name) in epilepsy patients who are in clinical
remission (controlled).

e ASM switch (brand-name-generic, generic—
generic, generic-brand-name) could be con-
sidered for patients who are uncontrolled on
current medication.

Epilepsy can be a treatable chronic brain
disorder in almost 70% of cases. In general,
selecting the appropriate recommended ASM is
fundamental to achieve a seizure-free state. The
ASM should be chosen through a patient-cen-
tric approach, based on clinical profile, comor-
bidities, as well the cost and the availability of
the chosen ASM. That being said, drug-resistant
epilepsy remains a notable concern in at least
30% of cases and could be driven by the
underlying pathogenesis of epilepsy and other
factors unrelated to the inappropriate use of
ASM. In all cases, careful selection of the ASM is
critical to assure patient compliance, which can
be a real challenge for patients with epilepsy,
noting that only 30-60% of patients with epi-
lepsy are compliant with their treatment. This
challenge is further complicated in our GCC
region where stigma of this disorder, along with
continuing misconceptions among different
communities, have affected and will continue
to affect patients’ attitude toward accepting and
continuing the recommended therapy. Fur-
thermore, access to various ASMs is not equally
distributed among citizens and residents of
these countries. It is not, therefore, very sur-
prising the decision to start or switch to a
specific ASM is driven by costs only. Different
regularity bodies among the GCC countries
have taken upon themselves the role to regulate
the access and availability of these ASMs and
have, to a great extent, both influenced the
decisions on which generation of ASMs to
include in drug formularies and directed the
direction of switching brand names for generics.
Unfortunately, these steps were taken without
requesting inputs from the practicing physi-
cians and experts in the field.

This report is an attempt to address some of
the gaps in managing epilepsy in our GCC
region and to try to shed light on some of the
unmet needs, taking into consideration the
variability of cultural, religious, and socio-

economic status of citizens and residents of our
region. Experts participating in our expert panel
were carefully chosen based on recommenda-
tions of their respective local neurological
societies and were tasked to come up with clear
recommendations on how to select the appro-
priate ASM and to thoroughly review the liter-
ature on the consequences of brand-name-to-
generic and generic-to-generic switch. We
strongly believe that treating physicians should
have the final call on how and when to make
that switch, if indicated. Future local and
regional research in this area, based on well-
designed, large sample RCTs, is strongly needed
to address the safety, feasibility, and drawbacks,
if any, on this matter. Unfortunately, all of the
published reports on this topic have been car-
ried out in Western societies where genetic,
socio-economic, and educational differences
may affect the outcome of these studies and,
therefore, may not be applicable to our region.
Furthermore, epidemiological studies reporting
rates and types of injuries associated with dif-
ferent seizure types as well the risk factors to
these injuries are very limited in our region.
These studies are expected to help us under-
stand the variable risk factors, including the
clinical profiles, demographics, and compliance
rates among our patients in this region. On
another note, and despite the high prevalence
of wvarious neuropsychiatric comorbidities
among patients with epilepsy in our region, a
significant segment of these patients is not
screened for these disorders [61]. Failure to
identify these patients could render them
resistant to treatment or make them more prone
to experience undesirable adverse effects. Edu-
cating all community physicians on the
importance of this practice is critical to assure
better outcome. Moreover, developing nation-
wide and regional practice guidelines that
include specific practice parameters and address
different aspects of the management of patients
with epilepsy, on which our physicians will be
regularly audited by local licensing bodies, is
one of the best approaches to improve patients’
care and to achieve our ultimate goal of
improving the quality of lives of our patients
with epilepsy.
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Finally, the art of ASM selection and profil-
ing the right candidates for ASM switching can
be fine-tuned by future pharmacogenomic
studies that would allow us to map out the right
patient for the appropriate ASM. These studies
are expected to predict the response rates and
the risks of developing adverse events among
various ASM based on genetic and ethnic
backgrounds and gender of the patient. Local
authorities, with support of all relevant bodies,
are encouraged to include practicing physicians
and experts in the field in their committees to
steer future efforts in accessing various ASM,
monitoring the practices of physicians, and
adopting the protocols that govern the switch
between different ASM formulations.
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