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ABSTRACT

Background: Epilepsy, a globally prevalent neurological condition, presents distinct challenges in management,
particularly for focal-onset types. This study aimed at addressing the current challenges and perspectives in focal
epilepsy management, with focus on the Italian reality.

Methods: Using the Delphi methodology, this research collected and analyzed the level of consensus of a panel of
Italian epilepsy experts on key aspects of focal epilepsy care. Areas of focus included patient flow, treatment
pathways, controlled versus uncontrolled epilepsy, follow-up protocols, and the relevance of patient-reported
outcomes (PROs). This method allowed for a comprehensive assessment of consensus and divergences in clin-
ical opinions and practices.

Results: The study achieved consensus on 23 out of 26 statements, with three items failing to reach a consensus.
There was strong agreement on the importance of timely intervention, individualized treatment plans, regular
follow-ups at Epilepsy Centers, and the role of PROs in clinical practice. In cases of uncontrolled focal epilepsy,
there was a clear inclination to pursue alternative treatment options following the failure of two previous
therapies. Divergent views were evident on the inclusion of epilepsy surgery in treatment for uncontrolled ep-
ilepsy and the routine necessity of EEG evaluations in follow-ups. Other key findings included concerns about the
lack of pediatric-specific research limiting current therapeutic options in this patient population, insufficient
attention to the transition from pediatric to adult care, and need for improved communication. The results
highlighted the complexities in managing epilepsy, with broad consensus on patient care aspects, yet notable
divergences in specific treatment and management approaches.

Conclusion: The study offered valuable insights into the current state and complexities of managing focal-onset
epilepsy. It highlighted many deficiencies in the therapeutic pathway of focal-onset epilepsy in the Italian re-
ality, while it also underscored the importance of patient-centric care, the necessity of early and appropriate
intervention, and individualized treatment approaches. The findings also called for continued research, policy
development, and healthcare system improvements to enhance epilepsy management, highlighting the ongoing
need for tailored healthcare solutions in this evolving field.

1. Introduction

[2,3]. In Europe, epilepsy is estimated to be affecting at least 6 million
individuals, among whom about 600,000 in Italy [4-6]. Epilepsy is the

Epilepsies are complex neurological conditions affecting roughly 70 predisposition to recurrent unprovoked seizures, often accompanied by
million people globally [1]. Incidence rates vary based on economic neurobiological and cognitive impairment, which may result in psy-
development: 40 to 60 cases per 100,000 population annually in chosocial repercussions [2,7,8]. Epidemiological data align with the
developed regions, and 80 to 100 in less economically developed areas understanding that most epilepsy diagnoses occur either in the pediatric
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phase or after the age of 60 [9,10]. The condition’s heterogeneity arises
from diverse etiological factors and a multifaceted genetic background
[11-14]. Focal-onset epilepsies represent the most commonly diagnosed
type [1,15].

Diagnosis and treatment are typically more challenging in case of
focal epilepsy [16], and the presence of comorbidities often complicates
the situation [17-19]. Although published evidence emphasizes the
importance of early, differential diagnosis conducted by a specialized
epileptologist, misdiagnosis rates are still alarmingly high [20,21].
Treatment choices for focal epilepsy are mostly symptomatic, and aim at
achieving a seizure-free status with minimal side effects [22]. With a
plethora of antiseizure medications (ASMs) available, it is putatively
possible to tailor treatment with the aim to achieve the maximum
benefit for specific patient populations [23-25]. Single-agent ASM-
based approaches represent the most commonly prescribed therapeutic
regimen due to the better efficacy/tolerability profile [26]. However,
roughly 30-40 % of patients fail to attain seizure control with mono-
therapy [27]. Seizure control is a critical benchmark of epilepsy, which
can be dichotomized into ’controlled’ and 'uncontrolled’. Controlled
epilepsy is defined by the complete cessation of seizures as a result of
effective treatment. Conversely, uncontrolled epilepsy is characterized
by the persistence of seizures despite treatment with one or more ASMs
[28]. This distinction is crucial, as patient perceptions of control, often
based on comparative seizure frequency reduction, may not align with
clinical definitions, where any seizure occurrence, even as infrequent as
annually, is considered indicative of uncontrolled epilepsy [29,30].
Drug-resistance phenomena concur to complicate the clinical manage-
ment of focal epilepsies [31,32]. According to current criteria, drug
resistance is defined as the failure of at least two well-tolerated, suitably
selected antiepileptic drug regimens administered at the maximum
tolerated dose, used either as monotherapies or in combination [28,31].
The concept of pharmacoresistance is constantly evolving in epilepsy
research, with some authors proposing multiple definitions as clinical
and preclinical evidence brings new insights on the matter [33,34].
Recent studies indicate that non-responsiveness to two specific treat-
ments does not necessarily rule out a positive response to a subsequent
therapy, although the likelihood of treatment failure with a newly
introduced ASM increases with the number of previous pharmacological
trials [33,35,36]. Moreover, pseudoresistance phenomena, originating
from wrong diagnosis, inappropriate treatments (wrong drug or wrong
dosing) or from insufficient compliance, can also be in play [37]. In this
context, preclinical and translational studies may help indicating novel
insights on synergism between drugs, or new underlying mechanisms of
drug resistance, paving the way for targeted therapeutic strategies
[38,39]. For the majority of patients who have not responded to two
ASMs due to insufficient efficacy, the likelihood of achieving seizure
freedom with additional pharmacological interventions has been
demonstrated to be minimal [31,40]. In carefully selected patients,
surgery may represent a viable option, especially if carried out early
after diagnosis. The benefits may include increased chances of achieving
seizure freedom while mitigating long-term medication risks [41-45].

Given the complexity of the scenario and its constant evolution,
current guidelines highlight the importance of performing diagnoses at
comprehensive Epilepsy Centers, where individuals can also be referred
whenever possible for diagnostic re-evaluation and targeted manage-
ment. The WHO has recently published a model for improving the care
pathway, aiming to enhance treatment accessibility for individuals with
neurological disorders, improving their Quality of Life (QoL) and that of
their caregivers and families. Emphasizing brain health throughout
one’s lifespan, this approach integrates early diagnosis, tailored in-
terventions, and holistic support to ensure enriched health outcomes
and well-being [46]. It is becoming paramount to adopt a standardized
care pathway for epilepsy, ensuring all patients receive the best possible
care and adequate follow-up. Tailored strategies, both outside and
within hospital settings, are essential to grant an acceptable QoL to
patients and their caregivers. In this regard, specialized Centers can play
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a significant role in enhancing outcomes. Additionally, Patient-Reported
Outcomes (PROs) have been shown as valuable tools in healthcare,
providing direct insights from patients about their health and treatment
experiences [47,48]. By capturing data on symptom severity, treatment
side effects, and QoL, PROs help in designing more effective health
policies and treatment strategies. This patient-centered information is
key to tailoring healthcare services and interventions to better meet the
specific needs of those living with focal epilepsy, aiming at reducing the
psychosocial barriers such as stigma while indirectly lowering the
associated costs [49,50].

In light of the described challenges and perspectives, the present
study was designed to gauge consensus among Italian epileptologists on
various domains concerning the clinical management of focal epilepsy.
The ultimate aim was to identify existing gaps and explore future ap-
proaches for treating this condition.

2. Methods
2.1. Consensus determination through Delphi methodology

The level of consensus on a predetermined series of topics was
measured by adopting the Delphi methodology [51,52]. For the purpose
of the present research, multiple rounds of voting were allowed. Par-
ticipants were able to express their agreement or dissent levels with
regard to statements using a traditional 5-point Likert scale, where 1
signified “strongly disagree,” 2 represented “disagree,” 3 stood for
“neutrality,” 4 indicated “agree,” and 5 meant “strongly agree.” A
consensus threshold was set at 75 %. Agreement was achieved when the
combined scores of items 4 and 5 exceeded 75 %. Conversely,
disagreement was established when the combined scores of items 1 and
2 surpassed 75 %. If the combined responses for either disagreement
(items 1 and 2) or agreement (items 4 and 5) fell below 75 %, no
consensus was determined.

2.2. Statements preparation

An Italian panel of experts, acknowledged in this paper as the Au-
thors and recognized as the Steering Committee developed the state-
ments on the basis of a series of unmet needs, particularly concerning the
Italian scenario. The selection process for the Steering Committee was
based on previous contributions to the field related to the study’s subject
matter and conducted systematically to ensure diversity, expertise, and
representation within all relevant fields of the study. The Steering
Committee comprised experts in the diagnosis and treatment of epilepsy
and an expert in health economics to ensure diverse representation
across disciplines and professional backgrounds, capturing a compre-
hensive spectrum of viewpoints and expertise. The formulation of the
statements was discussed over a separate meeting and was performed
according to a comprehensive literature review, coupled with insights
extrapolated from challenges observed in clinical practice. Ultimately, a
total of 26 statements distributed across five primary areas of interest
have been identified (Table 1): patient flow (5 statements), treatment
pathway (4 statements), controlled/uncontrolled epilepsy (5 state-
ments), follow-up (4 statements), and PROs (8 statements). The state-
ments, formulated in Italian, received approval after undergoing a
validation process involving four external validators.

2.3. In-person expert panel

The statements were subsequently presented to an Expert Panel (EP)
during an in-person event held in Rome on September 28-29, 2023. In
order to ensure a meticulous selection of the Expert Panel, invitations
were extended to the majority (n = 83) of Epilepsy Centers in Italy, of
which 53 were accredited by the Italian League Against Epilepsy (LICE).
The aim was to include representatives across Italy to account for po-
tential regional differences arising from geographical heterogeneity.
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Table 1
The statements discussed over the Delphi meeting.
Topic Statement
1. Patient Flow 1.1 The care of a person with the first epileptic

seizure is always carried out by an epileptologist.

1.2 Thetime span between the onset of focal epilepsy
and its treatment by an Epilepsy Center affects
the quality of life.

1.3 The National Health Service (SSN) facilities have
diagnostic-therapeutic algorithms for status
epilepticus.

1.4  Every Region requires the implementation of a
PDTA (Diagnostic Therapeutic Assistance
Pathway) for epilepsy.

1.5  Awareness of the Centers for the diagnosis and

treatment of epilepsy available nationwide is

sufficient.

The transition process from a pediatric facility to

an adult facility is smooth.

2.2 Anindividualized treatment path is necessary for
each person affected by focal epilepsy.

2.3 The National Health Service is able to promptly
and adequately address the epileptic state.

2.4 A drug proven effective for focal epilepsy in

adults can also be used in children and

adolescents from the age of 4.

A “well-controlled” focal epilepsy condition is

determined by clinical parameters and quality of

life.

3.2 Achieving seizure-free status is the primary goal
in the treatment of focal epilepsy.

3.3 The care path for “uncontrolled” focal epilepsy
must always include an evaluation for epilepsy
surgery.

3.4  For individuals with drug-resistant focal epilepsy
who are not candidates for surgery, pursuing
additional drug treatments is not recommended.

3.5  The side effects of drug treatments hold greater

significance than the persistence of epileptic

seizures.

The length of waiting lists does not hinder

appropriate clinical follow-up.

4.2 Regular follow-ups at an Epilepsy Center are
crucial for optimal management of focal epilepsy.

4.3 In focal epilepsies, it is advisable to not
discontinue drug therapy even if the adult patient
has achieved sustained seizure freedom.

4.4 In the follow-up of a patient with focal epilepsy,

an instrumental evaluation using EEG is always

necessary.

Accurate measurement of patient-reported

outcomes must necessarily complement the

evaluation of efficacy and safety in the approval
process for new drugs.

5.2  Patient-reported outcomes are used in routine
clinical practice.

5.3  The primary barrier to collecting patient-
reported outcomes in clinical practice is the lack
of time and resources.

5.4  The systematic use of patient-reported outcomes
in clinical practice positively impacts the care
pathway organization for individuals with focal
epilepsy.

5.5  The epileptologist is not always adequately
prepared to handle doctor-patient
communication.

5.6  Evaluating patient-reported outcomes in focal
epilepsy aids in the comparative analysis of
different anti-seizure medications.

5.7  Patient-reported outcomes from patients with
focal epilepsy are essential in assessing the
“indirect” effects of the condition, stemming
from stigma and objective psychosocial
limitations.

5.8  Evaluating patient-reported outcomes allows for
a more accurate estimation of the direct and
indirect costs of the condition, taking into
account the involvement of family members and
caregivers.

2. Treatment Pathway 2.1

3. Controlled Vs 3.1
Uncontrolled Epilepsy

4. Follow-up 4.1

5. Patient-Reported 5.1
Outcomes (PROs)
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Ultimately, 52 epileptologists, including 17 from Centers dedicated to
childhood, convened to constitute the EP. It is noteworthy that a sig-
nificant portion of EP members (40 out of 52) originated from LICE-
associated Centers; the distribution by geographical region across the
Country was as follows: 44.68 % from the North, 19.15 % from the
Center, and 36.17 % from the South and Islands.

The members of the EP were required to express their opinions,
anonymously and independently, on the statements proposed by the
Delphi questionnaire. In case of a lack of consensus, participants were
granted the opportunity to re-evaluate their positions by examining an
aggregated compilation of all expert perspectives, aiming to possibly
achieve convergence of opinions though pertinent discussion.

3. Results

Consensus was achieved for 23 out of the 26 statements. Three
statements (2.4, 3.3, 3.5) did not attain consensus, indicating a need for
additional discussion. Of the non-consensus items, two out of three were
pertaining controlled/uncontrolled epilepsy (3.3, 3.5).

3.1. Patient flow

The initial topic discussed was patient flow, where consensus was
reached with regards to all statements (Fig. 1). For statement 1.1, which
reported that care for a first-time epileptic seizure is always provided by
an epileptologist, there was a 90 % disagreement rate. Then, 90 % of the
EP recognized the significant impact of the time between the onset of
focal epilepsy and access to care at an Epilepsy Center (statement 1.2),
with 4 % disagreeing. Regarding the National Health System (Sistema
Sanitario Nazionale, SSN) facilities, 76 % of the EP disagreed about the
availability of diagnostic and therapeutic algorithms for status epi-
lepticus (statement 1.3). The panel concurred that every Region should
implement a Diagnostic Therapeutic Pathway (Percorso Diagnostico-
Terapeutico Assistenziale, PDTA) for epilepsy, with an 86 % consensus
(statement 1.4). Lastly, after two total voting rounds, 79.6 % of the EP
disagreed about the existence of sufficient awareness of nationwide
Centers for epilepsy diagnosis and treatment (statement 1.5).

3.2. Treatment pathway

Consensus was achieved for 3 out of 4 statements (Fig. 2). Con-
cerning the transition from pediatric to adult facilities, 94 % of the EP
disagreed (statement 2.1). The panel agreed that an individualized
treatment plan is essential for each person with focal epilepsy, with 86 %
positive consensus (statement 2.2). The experts disagreed on SSN’s
capability to promptly and effectively address the status epilepticus,
reaching 80 % negative consensus (statement 2.3). For statement 2.4,
which discussed the use of a drug in children and adolescents from the
age of 4 after being proven effective for focal epilepsy in adults,
consensus was not reached: 43.8 % of the panelists agreed, 27.1 %
remained neutral, and 29.2 % disagreed. Notably, this statement
required three voting rounds.

3.3. Controlled/uncontrolled epilepsy

Consensus was reached for 3 out of 5 items (Fig. 3). The EP strongly
agreed that both clinical parameters and QoL are factors in determining
a well-controlled focal epilepsy condition, achieving a 91.9 % positive
consensus (statement 3.1). Then, 77.1 % of the experts agreed that
achieving a seizure-free status is the primary goal in treating focal epi-
lepsy (statement 3.2). No consensus emerged for the inclusion of epi-
lepsy surgery in the treatment pathway of uncontrolled epilepsy
(statement 3.3), as 51 % agreed on its necessity, 44.9 % disagreed, and
4.1 % were neutral, after two voting sessions. For statement 3.4, a full
negative consensus was recorded, with 100 % of the panelists opposing
the idea that pursuing additional drug treatments is not recommended
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Consensus threshold
>75% (disagreement)
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affects the quality of life. |
1

13 The National Health System (sistema Sanitario Nazionale, SSN) facilities have diagnostic and
therapeutic algorithms for epileptic seizures
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Every Region requires the implementation of a PDTA (Diagnostic Therapeutic Assistance
Pathway) for epilepsy.

Awareness of the Centers for the diagnosis and treatment of epilepsy available nationwide is
sufficient.

=
5

Fig. 1. Agreement or disagreement rate (%) by Likert scale score of the expert panel on each statement of the Delphi questionnaire for Topic # 1: “Patient Flow”.
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Fig. 2. Agreement or disagreement rate (%) by Likert scale score of the expert panel on each statement of the Delphi questionnaire for Topic # 2: “Treat-

ment Pathway™.
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of life.
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4,17%) 54,17%

The care path for "uncontrolled" focal epilepsy must always include an evaluation for
epilepsysurgery.

2,04%) 42,86%
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Forindividuals with drug-resistant focal epilepsy who are not candidates for surgery,
pursuing additional drug treatments is not recommended,

The side effects of drug treatments hold greater significance than the persistence of epileptic
seizures

w
)

38,78%

Fig. 3. Agreement or disagreement rate (%) by Likert scale score of the expert panel on each statement of the Delphi questionnaire for Topic # 3: “Controlled Vs

Uncontrolled Epilepsy”.

for individuals with drug-resistant focal epilepsy who are not surgery
candidates. For statement 3.5, which discussed the importance of
treatment tolerability versus the persistence of seizures, no consensus
was reached despite 3 voting rounds, with 47.0 % of the panelists
believing that the side effects of drug treatments are more significant
than the persistence of seizures, 40.8 % disagreeing, and 12.2 %
remaining neutral.

3.4. Follow-up

This topic consisted of 4 statements, and consensus was achieved for

all (Fig. 4). The EP strongly disagreed with statement 4.1, which claimed
that the length of waiting lists does not impede appropriate clinical
follow-up, documenting an 83.7 % negative consensus. Moreover, 98 %
of participants recognized the importance of regular follow-ups at an
Epilepsy Center for optimal management of focal epilepsy, with only 2 %
remaining neutral (statement 4.2). When discussing the possible
discontinuation of drug therapy even if the adult patient has achieved
sustained seizure freedom, 82 % of the panel disagreed, achieving a
negative consensus after 2 total voting rounds (statement 4.3). For the
final statement, which explored the role of the electroencephalogram
(EEG) in patient follow-up, 87.5 % of panelists disagreed that an EEG
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Fig. 4. Agreement or disagreement rate (%) by Likert scale score of the expert panel on each statement of the Delphi questionnaire for Topic # 4: “Follow-up”.

evaluation is always necessary after 2 voting rounds (statement 4.4).
3.5. Patient-reported outcomes

The EP agreed, with an 82.2 % consensus, that accurate measure-
ment of PROs is essential to complement evaluations of efficacy and
safety in the drug approval process (statement 5.1) (Fig. 5). The experts
also agreed that PROs are utilized in routine clinical practice, achieving
a 77.8 % positive consensus (statement 5.2). The lack of time and re-
sources represented the primary barrier to collecting PROs in clinical
practice for 84.5 % of the experts (statement 5.3). Additionally, 91.1 %
of the EP concurred on the positive impact of systematically using PROs
in the care pathway organization for individuals with focal epilepsy
(statement 5.4). After 3 total voting rounds, 76.1 % agreed that epi-
leptologists are not always adequately prepared for doctor-patient
communication (statement 5.5). The panel also recognized the value
of evaluating PROs in focal epilepsy for comparing different ASMs, with
an 89.4 % positive consensus (statement 5.6). An 88.6 % positive
consensus was achieved regarding the importance of PROs in assessing
the indirect effects of focal epilepsy, such as stigma and objective psy-
chosocial limitations (statement 5.7). Lastly, 97.8 % concurred that
PROs help to accurately estimate the direct and indirect costs of epi-
lepsy, including family and caregiver involvement (statement 5.8).

Consensus threshold
>75% (disagreement)

4. Discussion

The results of this study provided a comprehensive overview of the
consensus and divergences among Italian epileptologists regarding
various aspects of focal epilepsy care and management.

Regarding Patient Flow, the high disagreement rate (90 %) among
panelists on statement 1.1, which posits that care for a first-time seizure
is always provided by an epileptologist, suggested that initial care may
often be in the hands of general practitioners, emergency room physi-
cians, or other healthcare professionals, rather than epilepsy specialists.
A significant emphasis is placed on the timeliness of intervention, as
evidenced by the 90 % positive consensus on the detrimental impact of
the time elapsed between the onset of focal epilepsy and treatment
initiation (statement 1.2). Furthermore, the panelists expressed concern
about the lack of PDTAs, with a 76 % disagreement with the statement
regarding the availability of diagnostic and therapeutic algorithms for
status epilepticus in SSN facilities (statement 1.3). This result points to a
perceived gap in standardized care protocols, leading to discussions
about the need for more robust and accessible guidelines in epilepsy
management within the SSN. Additionally, there was a strong consensus
(86 %) on the necessity of every region to implement a PDTA for epi-
lepsy (statement 1.4), suggesting a belief in the importance of stan-
dardized care pathways. In Italy, so far only four regions have
implemented PDTAs for epilepsy, highlighting the challenges in
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Fig. 5. Agreement or disagreement rate (%) by Likert scale score of the expert panel on each statement of the Delphi questionnaire for Topic # 5: “Patient-Reported

Outcomes (PROs)”.
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implementing accreditation requirements and the need for institutional
efforts [53]. In this sense, Epilepsy Centers play a crucial role in
providing accurate diagnoses and tailored treatment plans. A disagree-
ment rate (79.6 %) with the statement about the sufficiency of aware-
ness of nationwide Centers for epilepsy diagnosis and treatment
(statement 1.5) indicated a concern about the general awareness and
accessibility of specialized epilepsy care, highlighting a significant gap
in public knowledge. This issue gains particular significance given the
uneven distribution of Epilepsy Centers in Italy and the difficulties in
meeting PDTA requirements [54,55]. This finding suggests a need for
institutional efforts to improve the availability of dedicated Centers, as
well as educational campaigns and information dissemination strategies
to increase the overall awareness. In turn, enhanced awareness can lead
to more individuals seeking specialized care, which is crucial consid-
ering the psychosocial repercussions of epilepsy [56,57]. Public educa-
tion can also play a role in reducing the stigma associated with epilepsy
and correcting misconceptions about the condition [50,58].

Considering treatment pathway, the panel strongly agreed (86 %) on
the importance of individualized treatment plans (statement 2.2). This
result highlighted the need for personalized care strategies that consider
the unique circumstances and needs of each patient and caregiver,
including factors like age, sex, individual preferences, comorbidities,
and lifestyle. In light of the heterogeneous etiological factors and genetic
predispositions inherent in epilepsy, a “monolithic” therapeutic
approach is inappropriate [59]. The individualization of treatment
regimens according to specific patient needs can augment therapeutic
efficacy while concurrently mitigating the incidence of side effects
[38,60-62]. The almost full negative consensus (94 %) on the challenges
in transitioning from pediatric to adult epilepsy care (statement 2.1)
highlighted a critical gap in the continuum of care. This transition ex-
tends beyond mere logistical changes, necessitating a comprehensive
adaptation of treatment plans and care strategies to align with the
evolving needs of patients as they age [63-66]. A seamless integration of
care approaches is therefore essential, requiring close collaboration
between pediatricians and neurologists [67].

The lack of consensus on the appropriateness of using in children and
adolescents as young as 4 years old those ASMs that have been proven
effective in treating focal epilepsy in adults (statement 2.4), highlighted
the complexities involved in translating adult epilepsy treatment pro-
tocols to younger demographics. Of note, the high rate of neutrality
(27.1 %) documented with this statement further corroborated the high
level of uncertainty on this topic. Epilepsy manifests differently across
various age groups, and the pharmacokinetics and safety profiles of
drugs can vary significantly between adults and children [68]. While
existing studies suggest that the efficacy of many ASMs is generally
consistent across adult and pediatric populations, the safety and phar-
macokinetic adaptations for children as well as the potential long-term
effects require careful consideration [69]. In addition, although prag-
matic trials like the SANAD 2 study provided robust evidence for first-
and second-line therapies for adults and children, newer ASMs were not
included and only indirect comparative evidence exists [70,71]. Pedi-
atric epileptologists are often reluctant to use adult-tested drugs in
children, concerned about limited evidence and potential legal re-
percussions due to the reliance on extrapolated efficacy data [72,73].

In conditions like focal epilepsy, the significance of QoL is primarily
correlated with achieving the seizure-free status, although many other
factors are in play [74]. In the context of controlled/uncontrolled epi-
lepsy, the strong positive consensus (91.9 %) documented with state-
ment 3.1, which reported that both clinical parameters and QoL
contribute to a “well-controlled” focal epilepsy condition, emphasized
the importance of considering not just the clinical aspects, such as
seizure frequency and intensity, but also the patient’s mental health,
social functioning, and overall well-being. Considering the complexity
of epilepsy treatment, this result highlighted the need for strategies that
address both the physical manifestations of the disorder and its broader
implications on an individual’s life. The agreement (77.1 %) about the
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seizure-free status as the primary goal in treating focal epilepsy (state-
ment 3.2) reflects a common objective in focal epilepsy care. At the same
time, the not negligible rates of disagreement (18.8 %) and neutrality
(4.2 %) indicated that for some experts, the goal of achieving complete
seizure freedom might be balanced with other considerations, such as
treatment side effects or patient preferences. In line with available
literature, while most clinicians seemed to prioritize a broader range of
QoL factors, including treatment tolerability, patients tended to
emphasize the importance of complete seizure control, even if at the
expense of the disease burden [17,53].

The full negative consensus (100 %) achieved with statement 3.4,
which opposed the idea of pursuing additional drug treatments for in-
dividuals with drug-resistant focal epilepsy who are not surgery candi-
dates, underscored a commitment to exploring all potential treatment
options. This perspective acknowledges that even in instances of drug-
resistant epilepsy, there may be effective combinations of existing
medications or new pharmaceuticals that could offer symptomatic relief
[75-77]. The lack of consensus on statement 3.5, which discussed the
importance of treatment tolerability versus the persistence of epileptic
seizures, with 47 % viewing side effects as more significant and 40.8 %
disagreeing, further corroborated the dilemma faced by both patients
and clinicians in managing a chronic condition like focal epilepsy, where
long-term treatment can raise significant tolerability issues [53]. Ther-
apeutic possibilities may be represented by rational polytherapy, aiming
at combining multiple medications to possibly exploit a synergistic ef-
fect allowing for reduced dosage, or overcoming drug resistance by
elucidating and  targeting novel molecular mechanisms
[26,29,30,78-82]. Other therapeutic approaches for drug resistant focal
epilepsy include surgery and neuromodulation [83].

The divided opinions on the inclusion of epilepsy surgery in the
treatment pathway for “uncontrolled” focal epilepsy (statement 3.3),
with 51 % agreeing and 44.9 % disagreeing, represented a non-
consensus area and highlighted a significant debate. This split result
reflected differing views on the appropriateness, timing, and criteria for
considering surgery as a treatment option. It underscored the complexity
of treatment decisions in cases of uncontrolled epilepsy and the impor-
tance of tailored patient evaluation. In selected individuals, epilepsy
surgery is backed by substantial evidence as a therapeutic option, with
applications for focal-onset forms [42,84,85]. The result aligns with
published studies suggesting a potential educational gap regarding the
inclusion of surgery, a factor that could significantly contribute to the
underutilization of this treatment approach [86-88]. This phenomenon
may be attributed to a tendency to overestimate the risks and compli-
cations associated with epilepsy surgery; the limited availability of Ep-
ilepsy Centers that can perform such procedures also plays a role [87].
Most EP members (83.7 %) disagreed that waiting list lengths do not
affect epilepsy care follow-up (statement 4.1). This concern highlighted
how long waits can delay patient care and treatment adjustments,
stressing the need for better access to epilepsy care and timely follow-up.
Additionally, there was near-unanimous agreement (98 %) on the
importance of regular follow-up at specialized Epilepsy Centers, high-
lighting the value of specialized, continuous care in managing epilepsy
(statement 4.2).

The panel suggested the need to re-evaluate ongoing medication for
adults who have been seizure-free for a significant period (statement
4.3), indicating a willingness to consider medication tapering or
discontinuation in some cases. The study results also indicated a notable
negative consensus regarding the necessity of routine EEG evaluations in
the follow-up of patients, particularly in cases of focal epilepsy (state-
ment 4.4). While EEG is undeniably a crucial tool for the initial diagnosis
of epilepsy and is particularly valuable in managing certain types, its
utility in the routine follow-up of focal epilepsy appears to be more
limited [15,16,89-93].

Over the past 15 years, PROs have been employed as a reliable tool
by pharmaceutical companies to report the impact of new drugs on
various aspects of a patient’s life [47,94,95]. PROs are increasingly
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pivotal in informing pharmacoeconomic policies, providing compre-
hensive insights into a patient’s health status, QoL and indirectly aiding
in cost evaluation [48]. There was a strong positive consensus on the
value of PROs in the drug approval process (statement 5.1) and their
routine use in clinical practice (statement 5.2). However, the panel
acknowledged challenges in implementing PROs due to logistical con-
straints, mainly lack of time and resources (statement 5.3), suggesting a
need for developing more efficient and feasible methods for incorpo-
rating them into routine care. The high positive consensus on system-
atically using PROs in organizing care pathways (statement 5.4) and
evaluating their pharmacoeconomic impact (statement 5.8) reflected
the belief that the use of these outcome measures may have broad im-
plications in shaping treatment protocols and policies, as well as in
improving the allocation of healthcare costs and resource. The panel also
noted the need for improved doctor-patient communication skills
(statement 5.5). The acknowledgment of the role of PROs in medication
choice, allowing for a comparative analysis of the efficacy and tolera-
bility of different ASMs (statement 5.6), and in assessing the direct and
indirect effects of treatments on the disease condition, stigma, and
objective psychosocial limitations (statement 5.7) further underscored
the need to implement their use in clinical practice. These outcomes may
also offer a valid source of information to improve pharmacoeconomic
policies [96]. However, for these outcomes to be effectively integrated
into policy-making, it is imperative that they are collected and reported
in a standardized format, ensuring scientific rigor [97].

5. Conclusion

The results of this study provided valuable insights into the areas of
consensus and divergence among experts in epilepsy care. The data
underscored the importance of patient-centric care, early intervention,
individualized treatment plans, and the need for systemic improvements
in patient flow, treatment pathways, and follow-up processes. The areas
of divergence, especially in the treatment pathway and management of
uncontrolled epilepsy, highlighted the need for further research and
discussion to develop evidence-based guidelines and best practices,
policy developments, and healthcare system improvements.

6. Ethics approval and consent to participate

This Delphi study primarily aimed to collect opinions from panelists
and did not involve the distribution of sensitive information. Therefore,
the study did not require ethical approval. All experts who participated
were fully informed about the study’s objectives, including the possi-
bility of publishing the results in a peer-reviewed journal. Participation
was by invitation and entirely voluntary, with no compensation or in-
centives provided to the participants. The survey results have been
maintained in anonymity and are presented collectively in aggregate
form.

7. Strengths and limitations of this study

The results of the present study represent the Italian perspective. One
strength point of the present study is represented by the inclusion of
both adult and pediatric specialists in the EP. However, a few limitations
of this study need to be acknowledged. Firstly, the participant pool,
consisting of only 53 LICE Centers, was relatively small and not fully
representative of the entire Italian landscape. This limitation restricted
the generalizability of the study’s findings across Italy. Additionally, the
scope of the study was confined to the Italian context, which may not
reflect the global picture of the subject matter. Another significant
limitation was the format of the study. Conducted as an in-person
meeting, it inadvertently excluded patient participation. Consequently,
only clinical perspectives were obtained, leaving the crucial patient
viewpoint unexplored. This gap highlighted an area for potential future
research. Furthermore, there was a potential for bias stemming from the
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fact that all members of the EP were affiliated with LICE Centers. This
could have influenced the study’s findings, as the perspectives may have
been more aligned with those of LICE Centers. The study’s focus solely
on focal epilepsy was a notable constraint. This narrow scope limited the
study’s applicability to other forms of epilepsy, which may have
different dynamics and require separate considerations. Lastly, one
study’s limitation includes the inability to conduct sub-analyses on
practice location or patient demographics for areas without consensus.

8. Financial support

This publication was supported by an unrestricted grant from
Angelini Pharma S.p.A. The sponsor did not play any role in the design,
execution, interpretation, or writing of this article.

Author contributions

All Authors conceived the project, discussed the results, and equally
contributed to the final manuscript.

CRediT authorship contribution statement

Giancarlo Di Gennaro: Writing — review & editing, Validation,
Supervision, Project administration, Methodology, Investigation,
Conceptualization. Simona Lattanzi: Writing — review & editing, Vali-
dation, Supervision, Project administration, Methodology, Investiga-
tion, Data curation, Conceptualization. Oriano Mecarelli:
Methodology, Investigation, Conceptualization, Project administration,
Supervision, Validation, Writing — review & editing. Francesco Saverio
Mennini: Writing — review & editing, Validation, Supervision, Project
administration, Methodology, Investigation, Conceptualization. Feder-
ico Vigevano: Writing — review & editing, Validation, Supervision,
Project administration, Methodology, Investigation, Conceptualization.

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
GDG has participated in advisory boards and pharmaceutical industry-
sponsored symposia for Angelini Pharma, Arvelle Pharmaceuticals,
Eisai, Bial, Livanova, Lusofarmaco, UCB Pharma. SL has received
speaker’s or consultancy fees from Angelini Pharma, Eisai, GW Phar-
maceuticals, Medscape, and UCB Pharma and has served on advisory
boards for Angelini Pharma, Arvelle Therapeutics, BIAL, Eisai, GW
Pharmaceuticals, and Rapport Therapeutics outside the submitted work.
OM has participated in advisory boards and pharmaceutical industry-
sponsored symposia for Angelini Pharma, Arvelle, Lusofarmaco, GW/
Jazz Pharma, UCB Pharma. FSM has participated in advisory boards and
pharmaceutical industry-sponsored symposia for Angelini Pharma, UCB
Pharma, AstraZeneca, Gilead, Roche, Sanofi, J&J, Novartis, Edwards,
Boston Scientific, Menarini, Takeda, Moderna, GSK, MSD, Merck, Gal-
apagos, Daiichi, Novo Nordisk, Organon, Pfizer, Servier, Beigene,
Janssen, Grunenthal, Abbott, Bayer, Astellas, Amarin, AAA, 3 M. FV has
participated in advisory boards and pharmaceutical industry-sponsored
symposia for Neuraxpharm, Angelini, UCB.

Acknowledgements

The authors express their gratitude to the participants who actively
contributed to the Delphi Consensus process. Special recognition is
extended to Matteo Scortichini for his significant support during the
development phase of the questionnaire. The authors also express their
appreciation to Francesco Brigo, Giorgia Giussani, Alessandra Morano,
Nicola Specchio for their pivotal role in validating the Delphi ques-
tionnaire. Furthermore, we acknowledge the esteemed Delphi Expert
Panel for their active participation in the survey, listed below: Umberto



G. Di Gennaro et al.

Aguglia (Reggio Calabria), Irene Bagnasco (Torino), Maria Rachele
Bianchi (San Giovanni Rotondo), Leonilda Bilo (Napoli), Francesca
Bisulli (Bologna), Giovanni Boero (Taranto), Mauro Budetta (Salerno),
Elisabetta Cesaroni (Ancona), Vittoria Cianci (Reggio Calabria), Roberta
Coa (Monserrato, CA), Clarissa Corniello (Chieti), Alberto Danieli
(Conegliano), Luca De Palma (Roma), Ilaria Del Negro (Udine), Chiara
Di Blasi (Salerno), Maurizio Elia (Troina), Roberta Epifanio (Legnano),
Roberta Esposto (Pavia), Elena Fontana (Verona), Rosita Galli (Arezzo),
Alfonso Giordano (Napoli), Loretta Giuliano (Catania), Angela La Neve
(Bari), Angelo Labate (Messina), Monica Lodi (Milano), Maria Mar-
gherita Mancardi (Genova), Francesca Marchese (Palermo), Tullio
Messana (Bologna), Francesca Operto (Catanzaro), Nicola Paciello
(Potenza), Mariangela Panebianco (Catania), Maria Grazia Pascarella
(Lodi), Maria Pia Pasolini (Brescia), Alessia Peretti (Vicenza), Marianna
Pezzella (Napoli), Marta Piccioli (Roma), Pietro Pignatta (Torino), Fabio
Placidi (Roma), Patrizia Pulitano (Roma), Loreta Quaranta (Roma),
Federico Raviglione (Rho), Rosaria Renna (Napoli), Emilia Ricci
(Milano), Lorenzo Ricci (Roma), Fabrizio Rinaldi (Merano), Gionata
Strigaro (Novara), Gaetano Terrone (Napoli), Antonio Varone (Napoli),
Anna Elisabetta Vaudano (Modena), Fabiana Vercellino (Alessandria),
Flavio Villani (Genova), Roberta Vittorini (Torino). We also appreciate
the medical writing services provided by Andrea Ravelli and extend our
gratitude to Ethos S.r.1. for their editorial assistance in organizing and
providing technical support throughout the finalization and submission
process of the manuscript.

References

[1] Beghi E. The epidemiology of epilepsy. Neuroepidemiology 2020;54:185-91.

https://doi.org/10.1159/000503831.

[2] Fiest KM, Sauro KM, Wiebe S, Patten SB, Kwon CS, Dykeman J, et al. Prevalence

and incidence of epilepsy: a systematic review and meta-analysis of international

studies. Neurology 2017;88:296-303. https://doi.org/10.1212/

WNL.0000000000003509.

Perucca P, Bahlo M, Berkovic SF. The genetics of epilepsy. Annu Rev Genomics

Hum Genet 2020;21:205-30. https://doi.org/10.1146/annurev-genom-120219-

074937.

Baulac M, de Boer H, Elger C, Glynn M, Kalviainen R, Little A, et al. Epilepsy

priorities in Europe: a report of the ILAE-IBE epilepsy advocacy europe task force.

Epilepsia 2015;56:1687-95. https://doi.org/10.1111/epi.13201.

Mennini FS. The potential impact of PNNR on the management of patients with

epilepsy. Glob Reg Health Technol Assess 2022;9:1-3. https://doi.org/10.33393/

grhta.2022.2445.

Giussani G, Cricelli C, Mazzoleni F, Cricelli I, Pasqua A, Pecchioli S, et al.

Prevalence and incidence of epilepsy in Italy based on a nationwide database.

Neuroepidemiology 2014;43:228-32. https://doi.org/10.1159/000368801.

Fisher RS, Cross JH, French JA, Higurashi N, Hirsch E, Jansen FE, et al. Operational

classification of seizure types by the international league against epilepsy: position

paper of the ILAE commission for classification and terminology. Epilepsia 2017;

58:522-30. https://doi.org/10.1111/epi.13670.

Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH, Elger CE, et al. ILAE

official report: a practical clinical definition of epilepsy. Epilepsia 2014;55:475-82.

https://doi.org/10.1111/epi.12550.
[9] Beghi E, Giussani G, Costa C, DiFrancesco JC, Dhakar M, Leppik I, et al. Elderly
ITFoEit. the epidemiology of epilepsy in older adults: a narrative review by the
ILAE task force on epilepsy in the elderly. Epilepsia 2023;64:586-601. https://doi.
org/10.1111/epi.17494.

[10] Asadi-Pooya AA, Brigo F, Lattanzi S, Blumcke I. Adult epilepsy. Lancet 2023;402:
412-24. https://doi.org/10.1016/50140-6736(23)01048-6.

[11] Balestrini S, Arzimanoglou A, Blumcke I, Scheffer IE, Wiebe S, Zelano J, et al. The
aetiologies of epilepsy. Epileptic Disord 2021;23:1-16. https://doi.org/10.1684/
epd.2021.1255.,

[12] Myers KA, Johnstone DL, Dyment DA. Epilepsy genetics: current knowledge,
applications, and future directions. Clin Genet 2019;95:95-111. https://doi.org/
10.1111/cge.13414.

[13] Pinto GMMMF, Fidalski SZK, Santos MLSF, de Souza J. Predictive factors of genetic
diagnosis and real-life impact of next-generation sequencing for children with
epilepsy. Epileptic Disord 2023;25:724-30. https://doi.org/10.1002/epd2.20131.

[14] Oliver KL, Scheffer IE, Bennett MF, Grinton BE, Bahlo M, Berkovic SF.
Genes4Epilepsy: an epilepsy gene resource. Epilepsia 2023;64:1368-75. https://
doi.org/10.1111/epi.17547.

[15] Lagarde S, Bartolomei F. Focal epilepsies and focal disorders. Handb Clin Neurol
2019;161:17-43. https://doi.org/10.1016/B978-0-444-64142-7.00039-4.

[16] Seneviratne U, Cook M, D’Souza W. Focal abnormalities in idiopathic generalized
epilepsy: a critical review of the literature. Epilepsia 2014;55:1157-69. https://
doi.org/10.1111/epi.12688.

[3

=

[4

=

[5

[}

[6

—

[7

—

[8

[}

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]

Epilepsy & Behavior 155 (2024) 109796

Beghi E. Addressing the burden of epilepsy: many unmet needs. Pharmacol Res
2016;107:79-84. https://doi.org/10.1016/j.phrs.2016.03.003.

Kanner AM, Saporta AS, Kim DH, Barry JJ, Altalib H, Omotola H, et al. Mood and
anxiety disorders and suicidality in patients with newly diagnosed focal epilepsy:
an analysis of a complex comorbidity. Neurology 2023;100:e1123-34. https://doi.
org/10.1212/WNL.0000000000201671.

Ottman R, Lipton RB, Ettinger AB, Cramer JA, Reed ML, Morrison A, et al.
Comorbidities of epilepsy: results from the epilepsy comorbidities and health
(EPIC) survey. Epilepsia 2011;52:308-15. https://doi.org/10.1111/j.1528-
1167.2010.02927 .x.

Oto M. The misdiagnosis of epilepsy: appraising risks and managing uncertainty.
Seizure - European Journal of Epilepsy 2017;44:143-6. https://doi.org/10.1016/j.
seizure.2016.11.029.

Leibetseder A, Eisermann M, LaFrance Jr WC, Nobili L, von Oertzen TJ. How to
distinguish seizures from non-epileptic manifestations. Epileptic Disord 2020;22:
716-38. https://doi.org/10.1684/epd.2020.1234.

Lattanzi S. New evidence in adjunctive treatment of focal-onset seizures in adults: a
critical appraisal. Glob Reg Health Technol Assess 2022;9:14-9. https://doi.org/
10.33393/grhta.2022.2420.

Mula M. Pharmacological treatment of focal epilepsy in adults: an evidence based
approach. Expert Opin Pharmacother 2021;22:317-23. https://doi.org/10.1080/
14656566.2020.1829594.

Ettinger AB, Carter JA, Rajagopalan K. Patient versus neurologist preferences: a
discrete choice experiment for antiepileptic drug therapies. Epilepsy Behav 2018;
80:247-53. https://doi.org/10.1016/j.yebeh.2018.01.025.

Peasah SK, Fishman J, Ems D, Vu M, Huynh TT, Beaty S. Association between
adverse events and discontinuation of antiepileptic drugs among drug-naive adults
with epilepsy. Drugs Real World Outcomes 2021;8:5-14. https://doi.org/10.1007/
s40801-020-00216-5.

Lattanzi S, Zaccara G, Giovannelli F, Grillo E, Nardone R, Silvestrini M, et al.
Antiepileptic monotherapy in newly diagnosed focal epilepsy. A network meta-
analysis. Acta Neurol Scand 2019;139:33-41. https://doi.org/10.1111/ane.13025.
Lee JW, Dworetzky B. Rational polytherapy with antiepileptic drugs.
Pharmaceuticals (Basel) 2010;3:2362-79. https://doi.org/10.3390/ph3082362.
Kwan P, Arzimanoglou A, Berg AT, Brodie MJ, Allen Hauser W, Mathern G, et al.
Definition of drug resistant epilepsy: consensus proposal by the ad hoc task force of
the ILAE commission on therapeutic strategies. Epilepsia 2010;51:1069-77.
https://doi.org/10.1111/j.1528-1167.2009.02397 .x.

Piccenna L, O'Dwyer R, Leppik I, Beghi E, Giussani G, Costa C, et al. Management
of epilepsy in older adults: a critical review by the ILAE task force on epilepsy in
the elderly. Epilepsia 2023;64:567-85. https://doi.org/10.1111/epi.17426.
Auvin S, Galanopoulou AS, Moshe SL, Potschka H, Rocha L, Walker MC, et al.
Revisiting the concept of drug-resistant epilepsy: A TASK1 report of the ILAE/AES
joint translational task force. Epilepsia 2023. https://doi.org/10.1111/epi.17751.
Chen Z, Brodie MJ, Liew D, Kwan P. Treatment outcomes in patients with newly
diagnosed epilepsy treated with established and new antiepileptic drugs: a 30-year
longitudinal cohort study. JAMA Neurol 2018;75:279-86. https://doi.org/
10.1001/jamaneurol.2017.3949.

Guery D, Rheims S. Clinical management of drug resistant epilepsy: a review on
current strategies. Neuropsychiatr Dis Treat 2021;17:2229-42. https://doi.org/
10.2147/NDT.S256699.

Loscher W, Potschka H, Sisodiya SM, Vezzani A. Drug resistance in epilepsy:
clinical impact, potential mechanisms, and new innovative treatment options.
Pharmacol Rev 2020;72:606-38. https://doi.org/10.1124/pr.120.019539.
Loscher W, White HS. Animal models of drug-resistant epilepsy as tools for
deciphering the cellular and molecular mechanisms of pharmacoresistance and
discovering more effective treatments. Cells 2023;12. https://doi.org/10.3390/
cells12091233.

Fattorusso A, Matricardi S, Mencaroni E, Dell’Isola GB, Di Cara G, Striano P, et al.
The pharmacoresistant epilepsy: an overview on existant and new emerging
therapies. Front Neurol 2021;12:674483. https://doi.org/10.3389/
fneur.2021.674483.

Mula M, Zaccara G, Galimberti CA, Ferro B, Canevini MP, Mascia A, et al. Validated
outcome of treatment changes according to International League Against Epilepsy
criteria in adults with drug-resistant focal epilepsy. Epilepsia 2019;60:1114-23.
https://doi.org/10.1111/epi.14685.

Nair DR. Management of drug-resistant epilepsy. Continuum (Minneap Minn)
2016;22:157-72. https://doi.org/10.1212/CON.0000000000000297.

Brodie MJ, Sills GJ. Combining antiepileptic drugs-rational polytherapy? Seizure
2011;20:369-75. https://doi.org/10.1016/j.seizure.2011.01.004.

Bazhanova ED, Kozlov AA, Litovchenko AV. Mechanisms of drug resistance in the
pathogenesis of epilepsy: role of neuroinflammation. A literature review. Brain Sci
2021;11. https://doi.org/10.3390/brainsci11050663.

Shlobin NA, Sander JW. Current principles in the management of drug-resistant
epilepsy. CNS Drugs 2022;36:555-68. https://doi.org/10.1007/540263-022-
00922-4.

Ryvlin P, Cross JH, Rheims S. Epilepsy surgery in children and adults. Lancet
Neurol 2014;13:1114-26. https://doi.org/10.1016/51474-4422(14)70156-5.
Consales A, Casciato S, Asioli S, Barba C, Caulo M, Colicchio G, et al. The surgical
treatment of epilepsy. Neurol Sci 2021;42:2249-60. https://doi.org/10.1007/
5s10072-021-05198-y.

Perucca E, Perucca P, White HS, Wirrell EC. Drug resistance in epilepsy. The Lancet
Neurology 2023;22:723-34. https://doi.org/10.1016/51474-4422(23)00151-5.
Kwon CS, Neal J, Tellez-Zenteno J, Metcalfe A, Fitzgerald K, Hernandez-
Ronquillo L, et al. Resective focal epilepsy surgery - has selection of candidates


https://doi.org/10.1159/000503831
https://doi.org/10.1212/WNL.0000000000003509
https://doi.org/10.1212/WNL.0000000000003509
https://doi.org/10.1146/annurev-genom-120219-074937
https://doi.org/10.1146/annurev-genom-120219-074937
https://doi.org/10.1111/epi.13201
https://doi.org/10.33393/grhta.2022.2445
https://doi.org/10.33393/grhta.2022.2445
https://doi.org/10.1159/000368801
https://doi.org/10.1111/epi.13670
https://doi.org/10.1111/epi.12550
https://doi.org/10.1111/epi.17494
https://doi.org/10.1111/epi.17494
https://doi.org/10.1016/S0140-6736(23)01048-6
https://doi.org/10.1684/epd.2021.1255
https://doi.org/10.1684/epd.2021.1255
https://doi.org/10.1111/cge.13414
https://doi.org/10.1111/cge.13414
https://doi.org/10.1002/epd2.20131
https://doi.org/10.1111/epi.17547
https://doi.org/10.1111/epi.17547
https://doi.org/10.1016/B978-0-444-64142-7.00039-4
https://doi.org/10.1111/epi.12688
https://doi.org/10.1111/epi.12688
https://doi.org/10.1016/j.phrs.2016.03.003
https://doi.org/10.1212/WNL.0000000000201671
https://doi.org/10.1212/WNL.0000000000201671
https://doi.org/10.1111/j.1528-1167.2010.02927.x
https://doi.org/10.1111/j.1528-1167.2010.02927.x
https://doi.org/10.1016/j.seizure.2016.11.029
https://doi.org/10.1016/j.seizure.2016.11.029
https://doi.org/10.1684/epd.2020.1234
https://doi.org/10.33393/grhta.2022.2420
https://doi.org/10.33393/grhta.2022.2420
https://doi.org/10.1080/14656566.2020.1829594
https://doi.org/10.1080/14656566.2020.1829594
https://doi.org/10.1016/j.yebeh.2018.01.025
https://doi.org/10.1007/s40801-020-00216-5
https://doi.org/10.1007/s40801-020-00216-5
https://doi.org/10.1111/ane.13025
https://doi.org/10.3390/ph3082362
https://doi.org/10.1111/j.1528-1167.2009.02397.x
https://doi.org/10.1111/epi.17426
https://doi.org/10.1111/epi.17751
https://doi.org/10.1001/jamaneurol.2017.3949
https://doi.org/10.1001/jamaneurol.2017.3949
https://doi.org/10.2147/NDT.S256699
https://doi.org/10.2147/NDT.S256699
https://doi.org/10.1124/pr.120.019539
https://doi.org/10.3390/cells12091233
https://doi.org/10.3390/cells12091233
https://doi.org/10.3389/fneur.2021.674483
https://doi.org/10.3389/fneur.2021.674483
https://doi.org/10.1111/epi.14685
https://doi.org/10.1212/CON.0000000000000297
https://doi.org/10.1016/j.seizure.2011.01.004
https://doi.org/10.3390/brainsci11050663
https://doi.org/10.1007/s40263-022-00922-4
https://doi.org/10.1007/s40263-022-00922-4
https://doi.org/10.1016/S1474-4422(14)70156-5
https://doi.org/10.1007/s10072-021-05198-y
https://doi.org/10.1007/s10072-021-05198-y
https://doi.org/10.1016/S1474-4422(23)00151-5

G. Di Gennaro et al.

[45]

[46]

[47]

[48]

[49]

[50]

[51]
[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]
[61]

[62]

[63]

[64]

[65]

[66]

671

[68]

[69]

[70]

changed? A systematic review. Epilepsy Res 2016;122:37-43. https://doi.org/
10.1016/j.eplepsyres.2016.02.007.

Jehi L, Jette N, Kwon CS, Josephson CB, Burneo JG, Cendes F, et al. Timing of
referral to evaluate for epilepsy surgery: expert consensus recommendations from
the surgical therapies commission of the international league against epilepsy.
Epilepsia 2022;63:2491-506. https://doi.org/10.1111/epi.17350.

WHO. Intersectoral global action plan on epilepsy and other neurological disorders
2022-2031. Geneva: World Health Organization; 2023. Licence: CC BY-NC-SA 3.0
1GO. In; 2023.

Khan A, Peechatka A, Dias NR, Lima V, Seddo M, Inja A, et al. Patient perspective
in the development of electronic patient-reported outcomes (ePROs) in seizure
disorders: a patient-centric approach. Patient Prefer Adherence 2020;14:13-21.
https://doi.org/10.2147/PPA.S222642.

Le Corroller A-G, Bonastre J. Patient-reported measures: how useful in health
economics? Eur J Health Econ 2023;24:1-4. https://doi.org/10.1007/510198-02.2-
01524-z.

Luoni C, Canevini MP, Capovilla G, De Sarro G, Galimberti CA, Gatti G, et al.

A prospective study of direct medical costs in a large cohort of consecutively
enrolled patients with refractory epilepsy in Italy. Epilepsia 2015;56:1162-73.
https://doi.org/10.1111/epi.13030.

Kwon CS, Jacoby A, Ali A, Austin J, Birbeck GL, Braga P, et al. Systematic review of
frequency of felt and enacted stigma in epilepsy and determining factors and
attitudes toward persons living with epilepsy-Report from the International League
Against Epilepsy Task Force on Stigma in Epilepsy. Epilepsia 2022;63:573-97.
https://doi.org/10.1111/epi.17135.

Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey
technique. J Adv Nurs 2000;32:1008-15.

Hsu C-C, Sandford B. The Delphi Technique: Making Sense Of Consensus. Practical
Assessment: Research and Evaluation; 2007. p. 12.

Mecarelli O, Di Gennaro G, Vigevano F. Unmet needs and perspectives in
management of drug resistant focal epilepsy: an Italian study. Epilepsy Behav
2022;137:108950. https://doi.org/10.1016/j.yebeh.2022.108950.

Fondazione Epilessia LICE. Il Libro Bianco dell’Epilessia in Italia. Published 2019.
[Accessed 15 November 2023]. Available from: https://fondazionelice.it/illibro-
bianco-dellepilessia-in-italia.

LICE. Centri riconosciuti. [Accessed 15 November 2023]. Available from: https://
www.lice.it/LICE_ita/centri/centri.php.

Mecarelli O, Capovilla G, Romeo A, Rubboli G, Tinuper P, Beghi E. Past and present
public knowledge and attitudes toward epilepsy in Italy. Epilepsy Behav 2010;18:
110-5. https://doi.org/10.1016/j.yebeh.2010.03.004.

Mecarelli O, Capovilla G, Romeo A, Rubboli G, Tinuper P, Beghi E. Knowledge and
attitudes toward epilepsy among primary and secondary schoolteachers in Italy.
Epilepsy Behav 2011;22. https://doi.org/10.1016/j.yebeh.2011.06.019.

Clifford LM, Brothers SL, Lang A. Self-disclosure patterns among children and
youth with epilepsy: impact of perceived-stigma. Adolesc Health Med Ther 2023;
14:27-43. https://doi.org/10.2147/AHMT.S336124.

Striano P, Vari MS, Mazzocchetti C, Verrotti A, Zara F. Management of genetic
epilepsies: from empirical treatment to precision medicine. Pharmacol Res 2016;
107:426-9. https://doi.org/10.1016/j.phrs.2016.04.006.

Sorensen AT, Kokaia M. Novel approaches to epilepsy treatment. Epilepsia 2013;
54:1-10. https://doi.org/10.1111/epi.12000.

Perucca P, Scheffer IE, Kiley M. The management of epilepsy in children and
adults. Med J Aust 2018;208:226-33. https://doi.org/10.5694/mjal7.00951.

St Louis EK, Rosenfeld WE, Bramley T. Antiepileptic drug monotherapy: the initial
approach in epilepsy management. Curr Neuropharmacol 2009;7:77-82. https://
doi.org/10.2174/157015909788848866.

Goselink RJM, Olsson I, Malmgren K, Reilly C. Transition to adult care in epilepsy:
a systematic review. Seizure 2022;101:52-9. https://doi.org/10.1016/j.
seizure.2022.07.006.

Nabbout R, Andrade DM, Bahi-Buisson N, Cross H, Desquerre I, Dulac O, et al.
Outcome of childhood-onset epilepsy from adolescence to adulthood: transition
issues. Epilepsy Behav 2017;69:161-9. https://doi.org/10.1016/j.
yebeh.2016.11.010.

Rajendran S, Iyer A. Epilepsy: addressing the transition from pediatric to adult
care. Adolesc Health Med Ther 2016;7:77-87. https://doi.org/10.2147/AHMT.
S$79060.

Villani F, Cianci V, Di Bonaventura C, Di Gennaro G, Galimberti CA, Guerrini R,
et al. Use of cenobamate for the treatment of focal epilepsy: an Italian expert
opinion paper. Expert Rev Neurother 2022;22:935-40. https://doi.org/10.1080/
14737175.2023.2171291.

Reger KL, Hughes-Scalise A, O’Connor MA. Development of the transition-age
program (TAP): review of a pilot psychosocial multidisciplinary transition program
in a Level 4 epilepsy center. Epilepsy Behav 2018;89:153-8. https://doi.org/
10.1016/j.yebeh.2018.10.021.

Italiano D, Perucca E. Clinical pharmacokinetics of new-generation antiepileptic
drugs at the extremes of age: an update. Clin Pharmacokinet 2013;52:627-45.
https://doi.org/10.1007/5s40262-013-0067-4.

Pellock JM, Arzimanoglou A, D’Cruz O, Holmes GL, Nordli D, Shinnar S. Pediatric
epilepsy academic consortium for e. extrapolating evidence of antiepileptic drug
efficacy in adults to children >/=2 years of age with focal seizures: the case for
disease similarity. Epilepsia 2017;58:1686-96. https://doi.org/10.1111/
epi.13859.

Marson A, Burnside G, Appleton R, Smith D, Leach JP, Sills G, et al. The SANAD II
study of the effectiveness and cost-effectiveness of valproate versus levetiracetam
for newly diagnosed generalised and unclassifiable epilepsy: an open-label, non-

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

Epilepsy & Behavior 155 (2024) 109796

inferiority, multicentre, phase 4, randomised controlled trial. Lancet 2021;397:
1375-86. https://doi.org/10.1016/50140-6736(21)00246-4.

Lattanzi S, Trinka E, Zaccara G, Striano P, Russo E, Del Giovane C, et al. Third-
generation antiseizure medications for adjunctive treatment of focal-onset seizures
in adults: a systematic review and network meta-analysis. Drugs 2022;82:199-218.
https://doi.org/10.1007/s40265-021-01661-4.

Wadsworth I, Jaki T, Sills GJ, Appleton R, Cross JH, Marson AG, et al. Clinical Drug
development in epilepsy revisited: a proposal for a new paradigm streamlined
using extrapolation. CNS Drugs 2016;30:1011-7. https://doi.org/10.1007/
540263-016-0383-y.

Pellock JM, Carman WJ, Thyagarajan V, Daniels T, Morris DL, D’Cruz O. Efficacy
of antiepileptic drugs in adults predicts efficacy in children: a systematic review.
Neurology 2012;79:1482-9. https://doi.org/10.1212/WNL.0b013e31826d5ec0.
Riechmann J, Willems LM, Boor R, Kieslich M, Knake S, Langner C, et al. Quality of
life and correlating factors in children, adolescents with epilepsy, and their
caregivers: a cross-sectional multicenter study from Germany. Seizure 2019;69:
92-8. https://doi.org/10.1016/j.seizure.2019.03.016.

Guignet M, Campbell A, White HS. Cenobamate (XCOPRI): can preclinical and
clinical evidence provide insight into its mechanism of action? Epilepsia 2020;61:
2329-39. https://doi.org/10.1111/epi.16718.

Chung SS, French JA, Kowalski J, Krauss GL, Lee SK, Maciejowski M, et al.
Randomized phase 2 study of adjunctive cenobamate in patients with uncontrolled
focal seizures. Neurology 2020;94:e2311-22. https://doi.org/10.1212/
WNL.0000000000009530.

Lattanzi S, Trinka E, Zaccara G, Striano P, Del Giovane C, Silvestrini M, et al.
Adjunctive cenobamate for focal-onset seizures in adults: a systematic review and
meta-analysis. CNS Drugs 2020;34:1105-20. https://doi.org/10.1007/540263-
020-00759-9.

Jonker DM, Voskuyl RA, Danhof M. Synergistic combinations of anticonvulsant
agents: what is the evidence from animal experiments? Epilepsia 2007;48:412-34.
https://doi.org/10.1111/j.1528-1167.2006.00952.x.

Li Z, Cao W, Sun H, Wang X, Li S, Ran X, et al. Potential clinical and biochemical
markers for the prediction of drug-resistant epilepsy: a literature review. Neurobiol
Dis 2022;174:105872. https://doi.org/10.1016/j.nbd.2022.105872.

Perez-Perez D, Frias-Soria CL, Rocha L. Drug-resistant epilepsy: From multiple
hypotheses to an integral explanation using preclinical resources. Epilepsy Behav
2021;121:106430. https://doi.org/10.1016/j.yebeh.2019.07.031.

Verrotti A, Lattanzi S, Brigo F, Zaccara G. Pharmacodynamic interactions of
antiepileptic drugs: from bench to clinical practice. Epilepsy Behav 2020;104:
106939. https://doi.org/10.1016/j.yebeh.2020.106939.

Deckers CL, Czuczwar SJ, Hekster YA, Keyser A, Kubova H, Meinardi H, et al.
Selection of antiepileptic drug polytherapy based on mechanisms of action: the
evidence reviewed. Epilepsia 2000;41:1364-74. https://doi.org/10.1111/].1528-
1157.2000.tb00111.x.

Shamim D, Nwabueze O, Uysal U. Beyond resection: neuromodulation and
minimally invasive epilepsy surgery. Noro Psikiyatr Ars 2022;59:581-90. https://
doi.org/10.29399/npa.28181.

Roulet-Perez E, Davidoff V, Mayor-Dubois C, Maeder-Ingvar M, Seeck M,
Ruffieux C, et al. Impact of severe epilepsy on development: recovery potential
after successful early epilepsy surgery. Epilepsia 2010;51:1266-76. https://doi.
org/10.1111/j.1528-1167.2009.02487 .x.

Yu S, Lin Z, Liu L, Pu S, Wang H, Wang J, et al. Long-term outcome of epilepsy
surgery: a retrospective study in a population of 379 cases. Epilepsy Res 2014;108:
555-64. https://doi.org/10.1016/j.eplepsyres.2013.12.004.

Beatty CW, Lockrow JP, Gedela S, Gehred A, Ostendorf AP. The missed value of
underutilizing pediatric epilepsy surgery: a systematic review. Semin Pediatr
Neurol 2021;39:100917. https://doi.org/10.1016/j.spen.2021.100917.

Casciato S, Morano A, Ricci L, Asioli S, Barba C, Caulo M, et al. Knowledge and
attitudes of neurologists toward epilepsy surgery: an Italian survey. Neurol Sci
2022;43:4453-61. https://doi.org/10.1007/510072-022-06025-8.

Roberts JI, Hrazdil C, Wiebe S, Sauro K, Vautour M, Wiebe N, et al. Neurologists’
knowledge of and attitudes toward epilepsy surgery: a national survey. Neurology
2015;84:159-66. https://doi.org/10.1212/WNL.0000000000001127.

Rosenow F, Klein KM, Hamer HM. Non-invasive EEG evaluation in epilepsy
diagnosis. Expert Rev Neurother 2015;15:425-44. https://doi.org/10.1586/
14737175.2015.1025382.

Acharya UR, Oh SL, Hagiwara Y, Tan JH, Adeli H. Deep convolutional neural
network for the automated detection and diagnosis of seizure using EEG signals.
Comput Biol Med 2018;100:270-8. https://doi.org/10.1016/j.
compbiomed.2017.09.017.

Terry JR, Benjamin O, Richardson MP. Seizure generation: the role of nodes and
networks. Epilepsia 2012;53:166-9. https://doi.org/10.1111/j.1528-
1167.2012.03560.x.

Gallotto S, Seeck M. EEG biomarker candidates for the identification of epilepsy.
Clin Neurophysiol Pract 2023;8:32-41. https://doi.org/10.1016/j.
cnp.2022.11.004.

Hasan TF, Tatum WO. When should we obtain a routine EEG while managing
people with epilepsy? Epilepsy Behav Rep 2021;16:100454. https://doi.org/
10.1016/j.ebr.2021.100454.

Health USDo, Human Services FDACfDE, Research, Health USDo, Human Services
FDACIBE, Research, Health USDo, Human Services FDACD, Radiological H.
Guidance for industry: patient-reported outcome measures: use in medical product
development to support labeling claims: draft guidance. Health and Quality of Life
Outcomes 2006;4: 79. doi: 10.1186/1477-7525-4-79.

Patrick DL, Burke LB, Powers JH, Scott JA, Rock EP, Dawisha S, et al. Patient-
reported outcomes to support medical product labeling claims: FDA perspective.


https://doi.org/10.1016/j.eplepsyres.2016.02.007
https://doi.org/10.1016/j.eplepsyres.2016.02.007
https://doi.org/10.1111/epi.17350
https://doi.org/10.2147/PPA.S222642
https://doi.org/10.1007/s10198-022-01524-z
https://doi.org/10.1007/s10198-022-01524-z
https://doi.org/10.1111/epi.13030
https://doi.org/10.1111/epi.17135
http://refhub.elsevier.com/S1525-5050(24)00177-X/h0255
http://refhub.elsevier.com/S1525-5050(24)00177-X/h0255
http://refhub.elsevier.com/S1525-5050(24)00177-X/h0260
http://refhub.elsevier.com/S1525-5050(24)00177-X/h0260
https://doi.org/10.1016/j.yebeh.2022.108950
https://doi.org/10.1016/j.yebeh.2010.03.004
https://doi.org/10.1016/j.yebeh.2011.06.019
https://doi.org/10.2147/AHMT.S336124
https://doi.org/10.1016/j.phrs.2016.04.006
https://doi.org/10.1111/epi.12000
https://doi.org/10.5694/mja17.00951
https://doi.org/10.2174/157015909788848866
https://doi.org/10.2174/157015909788848866
https://doi.org/10.1016/j.seizure.2022.07.006
https://doi.org/10.1016/j.seizure.2022.07.006
https://doi.org/10.1016/j.yebeh.2016.11.010
https://doi.org/10.1016/j.yebeh.2016.11.010
https://doi.org/10.2147/AHMT.S79060
https://doi.org/10.2147/AHMT.S79060
https://doi.org/10.1080/14737175.2023.2171291
https://doi.org/10.1080/14737175.2023.2171291
https://doi.org/10.1016/j.yebeh.2018.10.021
https://doi.org/10.1016/j.yebeh.2018.10.021
https://doi.org/10.1007/s40262-013-0067-4
https://doi.org/10.1111/epi.13859
https://doi.org/10.1111/epi.13859
https://doi.org/10.1016/S0140-6736(21)00246-4
https://doi.org/10.1007/s40265-021-01661-4
https://doi.org/10.1007/s40263-016-0383-y
https://doi.org/10.1007/s40263-016-0383-y
https://doi.org/10.1212/WNL.0b013e31826d5ec0
https://doi.org/10.1016/j.seizure.2019.03.016
https://doi.org/10.1111/epi.16718
https://doi.org/10.1212/WNL.0000000000009530
https://doi.org/10.1212/WNL.0000000000009530
https://doi.org/10.1007/s40263-020-00759-9
https://doi.org/10.1007/s40263-020-00759-9
https://doi.org/10.1111/j.1528-1167.2006.00952.x
https://doi.org/10.1016/j.nbd.2022.105872
https://doi.org/10.1016/j.yebeh.2019.07.031
https://doi.org/10.1016/j.yebeh.2020.106939
https://doi.org/10.1111/j.1528-1157.2000.tb00111.x
https://doi.org/10.1111/j.1528-1157.2000.tb00111.x
https://doi.org/10.29399/npa.28181
https://doi.org/10.29399/npa.28181
https://doi.org/10.1111/j.1528-1167.2009.02487.x
https://doi.org/10.1111/j.1528-1167.2009.02487.x
https://doi.org/10.1016/j.eplepsyres.2013.12.004
https://doi.org/10.1016/j.spen.2021.100917
https://doi.org/10.1007/s10072-022-06025-8
https://doi.org/10.1212/WNL.0000000000001127
https://doi.org/10.1586/14737175.2015.1025382
https://doi.org/10.1586/14737175.2015.1025382
https://doi.org/10.1016/j.compbiomed.2017.09.017
https://doi.org/10.1016/j.compbiomed.2017.09.017
https://doi.org/10.1111/j.1528-1167.2012.03560.x
https://doi.org/10.1111/j.1528-1167.2012.03560.x
https://doi.org/10.1016/j.cnp.2022.11.004
https://doi.org/10.1016/j.cnp.2022.11.004
https://doi.org/10.1016/j.ebr.2021.100454
https://doi.org/10.1016/j.ebr.2021.100454

G. Di Gennaro et al.

Value Health 2007;10(Suppl 2):5125-37. https://doi.org/10.1111/j.1524-
4733.2007.00275.x.

[96] Perrone V, Veronesi C, Dovizio M, Ancona DD, Andretta M, Bartolini F, et al.
Analysis of patients with focal epilepsy and drug-resistant epilepsy in italy:
evaluation of their characteristics, therapeutic pathway and the consumption of

10

[97]

Epilepsy & Behavior 155 (2024) 109796

healthcare resources. ClinicoEconomics and Outcomes Research 2022;14:513-21.
https://doi.org/10.2147/CEOR.S361692.

Tombini M, Assenza G, Quintiliani L, Ricci L, Lanzone J, Ulivi M, et al. Depressive
symptoms and difficulties in emotion regulation in adult patients with epilepsy:
association with quality of life and stigma. Epilepsy Behav 2020;107:107073.
https://doi.org/10.1016/j.yebeh.2020.107073.


https://doi.org/10.1111/j.1524-4733.2007.00275.x
https://doi.org/10.1111/j.1524-4733.2007.00275.x
https://doi.org/10.2147/CEOR.S361692
https://doi.org/10.1016/j.yebeh.2020.107073

	Current challenges in focal epilepsy treatment: An Italian Delphi consensus
	1 Introduction
	2 Methods
	2.1 Consensus determination through Delphi methodology
	2.2 Statements preparation
	2.3 In-person expert panel

	3 Results
	3.1 Patient flow
	3.2 Treatment pathway
	3.3 Controlled/uncontrolled epilepsy
	3.4 Follow-up
	3.5 Patient-reported outcomes

	4 Discussion
	5 Conclusion
	6 Ethics approval and consent to participate
	7 Strengths and limitations of this study
	8 Financial support
	Author contributions
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


