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On June 25-28, the European Academy of Neurology (EAN) held its 8th Congress in 
Vienna including possible virtual attendance due to the COVID pandemic. The event 
highlighted EANs vison, being the voice of neurology in Europe, with a vision to be the 
Home of Neurology and advance high-quality patient care and the mission to reduce 
the burden of neurological and brain diseases, and its central role in disseminating 
knowledge, advancing care and promoting research to reduce the impact of neurolo-
gical conditions in Europe. More than 8000 participants attended scientific sessions, 
teaching courses, workshops, platform and posters sessions under the overarching 
theme ‘Getting evidence into practice’. 

At the congress, recent advances in the management and treatment of epilepsy 
were presented. On the theme of getting evidence into practice in the management 
of epilepsies the sessions covered translational gaps from basic research to routine 
clinical practice, surgical treatments and palliative care. The entry point to brain 
health and the Intersectoral Global Action Plan on Epilepsy and other Neurological 
Disorders (IGAP) was highlighted where epilepsy has been chosen as a specific focus. 
The congress provided interesting and various sessions on seizure forecasting, bur-
den and care of epilepsy alongside clinically approached talks on acute symptomatic 
seizures, quality of life and EEG findings in COVID-19 patients.

This years “News and updates in the field of epilepsy” provides a summary of the main 
concepts and discussions that originated from the debates at the EAN congress, 
aiming to provide an overview on the state-of-the-art on the latest advances in the 
comprehension of epilepsy and in its management.

Sincerely,

Sofia Morberg Lundgren 
Medical Director
Angelini Pharma Nordics
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Getting evidence into practice in the management of epilepsies
Medical treatment of epilepsy
Tony Marson, University of Liverpool, United Kingdom 

Translating basic research into ways of improving outcomes 
for people coping with acute and chronic disease is at the 
very heart of medical research. In the field of epilepsy, the 
translational gap between scientific discoveries and effective 
therapies has been successfully bridged, with the number of 
available treatments for epilepsy having increased dramatically 
in recent years. However, as Professor Tony Marson from 
Liverpool pointed out in his keynote presentation during the 
joint European Academy of Neurology (EAN)/International 
League Against Epilepsy (ILAE) symposium at the EAN 2022 
congress, there is a second translation gap on the journey 
from basic research to delivering effective healthcare – one 
which is often overlooked, but continues to defy guideline 
makers, assessment bodies, and epileptologists making 
treatment decisions in everyday practice – namely the step 
from generating evidence in controlled clinical studies dur-
ing limited time periods, to documenting the experience of 
caring for real-life patients in routine clinical practice.1 

In his talk, Professor Marson highlighted that while a huge 
amount of research effort goes into documenting anti- 
epileptic drugs (AEDs) as add-on treatments for refractory 
focal epilepsy, to satisfy the demands of the European  
Medicines Agency (EMA) and national regulatory bodies, 
much less work is done to document treatments in generalised 
epilepsy or specific syndromes, and/or in newly diagnosed 
epilepsy. Randomised clinical trials (RCTs) have demonstrated 
the efficacy of AEDs such as eg lacosamide, defined as 
a 50% or greater reduction in seizure frequency during 
a limited treatment period and under strictly controlled 
conditions, with a high level of internal validity.2 However, 
RCTs designed to meet regulatory requirements are unable 
to answer important clinical questions about AEDs, such 
as the long-term clinical effectiveness and cost-effec-
tiveness, what patients are most likely to benefit from a 
given treatment, and optimising rational polytherapy with 
AEDs – answers that are ultimately necessary to ensure 
that scarce healthcare resources are being wisely spent. In 
addition to the evidence generated from pivotal RCTs de-
signed for regulatory purposes, Professor Marson called for 
more pragmatic RCTs that are designed to reflect the broad 
spectrum of epilepsy patients seen in everyday practice, 
and measure clinical and cost-effectiveness outcomes 
over more extended periods of time. As an example of such 
a study, Professor Marson highlighted the SANAD II study, 
an open-label RCT which aimed to compare levetiracetam 
and zonisamide with lamotrigine as first-line treatment 
for patients with newly diagnosed focal epilepsy.3 A total 
of 990 patients were randomised 1:1:1 to each treatment 
arm and followed for two years. The intention-to-treat (ITT) 
analysis showed that overall, the three treatments were 
comparable in efficacy. Zonisamide, but not levetiracetam 
met the criteria for non-inferiority in the ITT analysis of time 
to 12-month remission versus lamotrigine (Figure 1). In the 
per-protocol analysis, 12-month remission was superior 
with lamotrigine compared with both levetiracetam and 
zonisamide, which the investigators attributed to a high 
rate of treatment switching due to adverse events.The cost 
effectiveness analysis found that neither levetiracetam nor 
zonisamide were cost-effective compared with lamotrigine 

at the cost-effectiveness thresholds used in the UK national 
health service.3

To fully understand the entirety of the evidence, the results 
of individual pragmatic RCTs will have to be put into the 
context of other studies. As an example, Professor Marson 
outlined a recently updated Cochrane network meta‐analysis 
which used an individual participant data approach to analyse 
the results of 39 clinical studies documenting 12 AEDs.4 

This analysis found no major differences in the 12- and six-
month remission rates achieved with the different AEDs, 
and the different treatment failure rates seen could to some 
extent be explained by differences in tolerability. Any lack 
of consistency between the network meta‐analysis and 
the SANAD II study could, in Professor Marson’s opinion, be 
explained by heterogeneity among the included studies in 
the former. 

In addition to comparative efficacy, another aspect on 
which observational studies provide important information 
that cannot be obtained from RCTs is the potential harm – 
such as the risk of major congenital malformations and/or 
cognitive effects in children of women treated with AEDs.5 
Such information is essential to enable risk-benefit assess-
ments and should be included in evidence-based treatment 
guidelines. 

The final element in bridging the second translational gap in 
epilepsy is to ensure that guidelines are being implemented 
and followed, and that the services provided by epilepsy 
treatment centres are configured to meet the needs of 
the populations they serve. In the UK; the National Audit 
of Seizure Management in Hospitals (NASH), which covers 
more than 12,000 attendances in over 80% of emergency 
departments in the UK, has shown wide variability between 
sites, and that overall, fewer than half of patients with a 
first seizure are referred to a seizure clinic. Likewise, fewer 
than half of patients with known epilepsy are under active 
follow-up.6 This unsatisfactory state of affairs is reflected 
in Europe as a whole, where the EuroNASH project has high-
lighted significant problems relating to the coordination and 
resourcing of epilepsy services across the EU.7 Professor 
Marson called for increased investment in care and education 
to ensure that evidence is implemented in clinical practice 
and safeguard access to the best possible care for patients.
and through measures to improve sanitation and public 
awareness remain key to reducing the global burden  
of epilepsy.
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Figure 1. Time to 12-month remission in the SANAD II study, ITT analysis.3
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Getting evidence into practice in the management of epilepsies
Surgical treatment of epilepsy
Kristl Vonck, Ghent University Hospital, Belgium 

As drug-resistant epilepsy continues to be a concern in 
the clinical management of epilepsy, epilepsy surgery re-
mains an important alternative for patients who cannot be 
helped with antiseizure medication (ASM). In the second 
keynote presentation of the joint EAN/ILAE symposium at 
EAN 2022, Professor Kristl Vonck from Ghent in Belgium 
reminded the audience that in a patient newly diagnosed 
with epilepsy, the ILAE definition of drug-resistant epilepsy 
of failure to achieve seizure control with two appropriately 
chosen and tolerated ASM1 may be reached within a period 
of only one or two years – meaning that in theory, the epilep-
tologist could have to go from discussing the many medical 
options available, to broaching the subject of brain surgery 
after only a handful of consultations. However, in reality, the 
process of moving from medical therapy to epilepsy surgery 
usually takes much longer, with some patients trying and 
failing as many as ten ASMs before being referred for  
evaluation for surgery.  

Epilepsy surgery is an umbrella term for neurosurgical pro-
cedures involving resection, ablation or disconnection of 
an area of the brain that is implicated in the generation of 
epileptic seizures, with the goal of eliminating seizures or 
significantly reducing the seizure frequency.2 As yet, there 
are no reliable biomarkers to indicate which patients are 
good candidates for epilepsy surgery; instead, patients 
referred for epilepsy surgery undergo an initial presurgical 
evaluation which involves a thorough diagnostic workup in 
a specialist treatment centre to assess their eligibility. This 
presurgical evaluation takes place in a multidisciplinary setting 
and includes medical and paramedical specialists in the 
fields of epileptology, neurophysiology, medical imaging, 
neurosurgery, psychiatry and neuropsychology. The aim of 
the presurgical evaluation is to identify the epileptogenic 
zone – that is, the part of the brain that is necessary and 
sufficient for initiating seizures, and the removal of which 
is necessary to end seizures or reduce seizure frequency3 – 
with the ultimate objective of characterising the individual 
patient’s type of epilepsy and determine whether it can be 
treated with a known surgical procedure, without dispro-
portional adverse effects. 

The presurgical evaluation comprises two distinct phases, 
the first of which is a non-invasive phase and the second 
more invasive in character. The first phase starts with taking 
a thorough medical history, including any neurological  
disorders such as febrile seizures, meningitis, head trauma 
or stroke, which may have led to focal abnormalities that 
can be resected or disconnected, as well as any family history 
of seizures, age at onset of seizures and a description  
of the seizures and the course of the disease. Two corner-
stones of the presurgical evaluation are video EEG  
monitoring, to determine the precise correlation between 
the electrophysiological activity in the brain and the onset 
of symptoms, and neuroimaging using MRI to detect the 
structurally abnormal region of the brain that can be expected 
to generate the seizures. Professor Vonck pointed out that 
with the increasingly sophisticated instrumentation used in 
neuroimaging, neurostructural abnormalities are found in 
the vast majority of patients, and the critical task is to de-
termine whether the MRI findings correlate with the 

neurophysiological onset of seizures as identified with 
video EEG monitoring, to confirm that the lesion found is 
indeed related to the epilepsy and not merely an incidental 
finding. The strength of the MRI scan should be at least 1.5 
Tesla and ideally up to 3 Tesla. Lesions that can be identified 
in patients with focal epilepsy and that provide good targets 
for surgical treatment include hippocampal atrophy lesions 
and cortical dysplasia. In addition, functional imaging using 
fluorodeoxyglucose (FDG)-positron emission tomography 
(PET) can be used during the initial non-invasive phase of 
the presurgical evaluation, to identify hypometabolic regions 
that may correlate with the structural lesions and onset of 
epileptogenic activity found on MRI neuroimaging and video 
EEG monitoring. 

Following the initial non-invasive phase, and discussion of 
the results in a multidisciplinary epilepsy surgery meeting, 
eligible patients continue to the more invasive second 
phase of the presurgery evaluation. This phase typically 
includes a Wada test to establish the cerebral language and 
memory representation of each hemisphere, to ensure that 
these functions are not adversely affected by the surgery. In 
some centres, the Wada test may be replaced by a functional 
MRI scan as a non-invasive language test, although the 
Wada test is often the preferred way of assessing memory. 
In cases where the non-invasive video EEG monitoring yielded 
inconclusive results regarding the electrophysiological 
origin of seizures, invasive video EEG monitoring can be 
used to identify the true origin of seizures and help render 
patients eligible for surgery. In addition, functional mapping 
can be used during the second evaluation phase to identify 
any overlap of the epileptogenic zone with functional tissue, 
again to protect the latter from harm during the surgery. 
The results of this more invasive phase of the evaluation are 
discussed in a further epilepsy surgery meeting, where a 
final decision regarding eligibility is made. Professor Vonck 
pointed out that of the relatively small number of patients 
who undergo invasive video EEG monitoring – approximately 
10-15% of all patients who enter the presurgical evaluation 
process – around half are deemed ineligible for surgery  
because the true epileptogenic zone cannot be found. 

The number of randomised clinical trials (RCTs) documenting 
the long-term efficacy of resective and disconnective 
epilepsy surgery are limited. RCTs in patients undergoing 
surgery for temporal lobe epilepsy have indicated a seizure 
freedom rate of 60-70% up to five years after surgery, 
whereas patients having surgery for extratemporal lobe  
epilepsy achieved slightly lower seizure freedom rates of 
50-70% up to two years, and 30-60% at five to ten years  
after surgery.4–6 Factors associated with a favourable outcome 
after surgery include having a well defined MRI abnormality 
that correlated with ictal EEG and seizure semiology findings, 
as well as achieving complete removal of the lesion and 
having hippocampal sclerosis as a complication of febrile 
seizures in childhood. While epilepsy surgery is associated  
with some important limitations in terms of underutilisation 
and the risk of developing secondary lesions during the 
work-up, as well as not insignificant rates of morbidity and 
mortality, considerable research and development efforts 
are going into developing new diagnostic 
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methodologies and surgical techniques. One such development 
is MRI-guided focused ultrasound, which Professor Vonck 
is confident can provide the means of overcoming some of 
these limitations in the future. 
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Getting evidence into practice in the management of epilepsies
Palliative care in epilepsy
Adam Strzelczyk, University Hospital Frankfurt, Germany 

The prevalence of epilepsy and acute symptomatic seizures 
(ASS) is increasing among elderly people, especially in  
industrialised countries.1–5 In the concluding session of the 
joint EAN/ILAE symposium at EAN 2022, Professor Adam 
Strzelczyk from Frankfurt in Germany discussed some  
important aspects of the management of epilepsy and ASS 
in elderly patients in a palliative care setting, including factors 
such as multiple comorbidities and the risk of polypharmacy 
and interactions. 

In elderly patients, epilepsy may present either as a chronic 
condition acquired earlier in life and possibly worsening 
due to comorbidities or reduced tolerability to AEDs, or 
as late-onset epilepsy as a complication of underlying 
cerebrovascular or neurodegenerative conditions. While 
there are no major differences between the clinical profile 
of elderly patients with early-onset epilepsy and younger 
patients, elderly patients with late-onset epilepsy are sig-
nificantly more likely to present with confusion, hemiparesis 
and memory impairment which may mask the epilepsy 
condition, and a distinct pattern of comorbidities with a 
high prevalence of hypertension, diabetes and non-central 
nervous system tumours.6 In terms of medical treatment, 
despite the rapidly expanding range of novel AED options, 
a US study from 2009 showed that a sizeable proportion of 
elderly patients with epilepsy received older AEDs including 
phenytoin and carbamazepine.7 In Germany, the use of phe-
nytoin and carbamazepine in the elderly patient population 
has decreased in recent years in favour of mainly lamotrigine, 
levetiracetam and brivaracetam.8 As elderly patients are 
highly likely to be on multiple concomitant medications, 
Professor Strzelczyk stressed the need to consider the 
risk of drug-drug interactions, which is substantial with 
enzyme-inducing AEDs such as phenytoin, carbamazepine 
and lamotrigine, whereas levetiracetam and brivaracetam 
are deemed to have little or no interaction potential. A further 
concern in elderly patients is the risk of adverse effects 
on cognition, which is high with AEDs such as topiramate, 
zonisamide and eslicarbazepine, and negative effects on 
behaviour and aggressiveness which have been linked with 
some AEDs including levetiracetam and perampanel.9 

Refractory status epilepticus (SE) is a potentially life-threat-
ening condition that requires immediate treatment to 
prevent complications. Progression from non-refractory 

to refractory SE has been shown to increase the risk of 
dying from around 10% to 15%; meanwhile, for patients who 
progress to super-refractory SE, the risk of dying within 30 
days after the event is as high as 50%.10 However, elderly 
patients within a palliative care setting, with advanced 
care planning or a limitation of life-sustaining therapy may 
not be eligible for many of the recommended options for 
managing refractory SE, due to their invasiveness or the 
need for intensive care, invasive monitoring or mechanical 
ventilation.11 Professor Strzelczyk outlined the alternative 
therapeutic options that are available for these patients, 
including alternatives to intravenous benzodiazepines for 
the treatment of ASS, intravenous antiseizure medications 
(ASMs), and other treatments that may be considered.

The alternatives to intravenous administration of benzodi-
azepines highlighted by Professor Strzelczyk include rectal 
administration of diazepam, which has been shown to be 
highly effective for treating ASS, but has limited utility due  
to being difficult to administer and also associated with  
stigma.12 Buccal administration of lorazepam has been 
shown to be effective as prophylaxis against seizure clusters, 
but should not be used to treat SE due to its relatively slow 
onset of action of approximately 25 minutes.12 In Professor 
Strzelczyk’s own centre, the preferred route is intranasal 
administration of midazolam, which has been shown to have 
significantly faster onset of action compared with intrave-
nous diazepam,13 and significantly prolong the time to the 
next seizure (Figure 1).14 In a pharmaco-EEG cohort study in 
42 patients, 57.1% of patients responded to treatment with 
intranasal midazolam after an average of five minutes and 
five seconds, with an increased beta-band on EEG after 
four minutes and seven seconds, leading the investigators 
to conclude that intranasal midazolam may be an easily 
applicable and rapidly effective alternative to buccal or 
intramuscular administration if the intravenous route is not 
available.15 An intranasal formulation of midazolam has been 
approved in the United States for the treatment of intermittent, 
stereotypic episodes of frequent seizure activity in people 
with epilepsy.16 The intramuscular route of administration of 
midazolam has been shown in a pivotal study to be at least 
as effective as intravenous administration of lorazepam, but 
with several minutes saved by not having to establish intra-
venous access.17
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In patients with benzodiazepine-refractory SE, the randomised, 
double-blind ESETT study showed that intravenous leveti-
racetam, fosphenytoin, and valproate were similar in terms 
of clinical efficacy, with comparable safety profiles.18 Older 
intravenous ASMs such as phenytoin and phenobarbital are 
associated with a high risk of significant tissue toxicity and 
circulatory and respiratory depression requiring monitoring, 
as well as frequent, clinically relevant drug interactions. In 
contrast, newer intravenous ASMs such as levetiracetam, 
lacosamide and brivaracetam are associated with very 
low tissue toxicity, none or minimal drug interactions, and 
no risk of circulatory or respiratory depression. Potential 
alternatives to intravenous ASMs include subcutaneous 
administration of levetiracetam,19 and oral administration of 
topiramate20 or perampanel21 which is feasible via nasogas-
tric tube. However, prospective, randomised clinical studies 
in larger patient populations will be required to confirm the 
clinical benefit of these options in a palliative setting.
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Figure 1 (adapted figure). Time to seizure recurren-
ce with or without intranasal midazolam.14 
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Epilepsy: The entry point to brain health
Matthew Walker, University College London, United Kingdom

From a health policy and governance perspective, the scope 
of neurological disease is enormous. Any initiative to increase 
investment in and improve the care of people living with 
neurological conditions will be required to focus on a meas-
urable and achievable target. In a keynote presentation 
at the EAN 2022 congress, chairman of the International 
League Against Epilepsy (ILAE) in Europe, Professor Matthew 
Walker, highlighted the 10-year Intersectoral Global Action 
Plan on Epilepsy and other Neurological Disorders (IGAP), 
which was adopted at the 73rd World Health Assembly in 
2020, and argued the case for epilepsy as a route to raising 
awareness of all neurological diseases and improving the care 
of all patients living with neurological conditions worldwide.  

The vision for the IGAP states that brain health should be 
valued, promoted and protected across the life course; that 
neurological conditions should be prevented, diagnosed and 
treated, and premature mortality and morbidity avoided; 
and that people affected by neurological disorders should 
be able to attain the highest possible level of health, with equal 
rights, opportunities, respect and autonomy.1 Importantly, 
this vision applies equally to both resource-rich and re-
source-poor regions, which in Professor Walker’s view will 
be particularly important in Europe. Epilepsy has been chosen 
as a specific focus within the IGAP; one of the strategic 
objectives of the IGAP is to strengthen the public health 
approach to epilepsy, and the indicators for measuring pro-
gress towards defined IGAP targets include an increase in 
service coverage for epilepsy by 50% by 2031 in all countries, 
and new or updated legislation to promote and protect the 
human rights of people with epilepsy in 80% of countries by 
20311 – indicators that constitute clear and definite markers 
of success, and on which countries will be required to report 
progress during the course of the IGAP. 

The main element of epilepsy that makes it so eminently 
suitable as an entry point to the whole field of neurological 
disease is its wide embrace. Epilepsy affects all ages and 
socioeconomic groups, in all countries and healthcare systems, 
although the highest disease burden and gap is in low and 
middle-income countries. Patients living with epilepsy are 
faced with considerable stigma and discrimination, yet the 
condition is treatable with medications and/or surgery, and 
to a large extent preventable. Epilepsy shares a number of 
features with other neurological disorders, including a high 
disease burden, the risk of premature death and life-limiting 
comorbidities, its aetiologies and chronicity, and many of 
the challenges patients face within health systems. The 
IGAP recognises that epilepsy has multiple causes at all 

ages and overlaps with other neurological conditions such 
as stroke, traumatic brain injury and dementia; that it is a 
symptom not only of neurological disease but of a range of 
other diseases of infective and non-infective aetiologies; 
that there are shared approaches to diagnosis, research and 
treatment of epilepsy and other neurological conditions, 
and that strengthening the infrastructure for epilepsy care 
has the potential to strengthen the field of neurology as a 
whole. Another key aspect of epilepsy is that as a prevalent 
condition with early-age onset and life-long duration, which 
is diagnosed mainly based on medical history and, in the 
majority of cases, treatable with highly effective and inex-
pensive medications with huge gains in disability-adjusted 
life years, epilepsy care is cost-effective. 

Proposed in the IGAP is a 90-80-70 cascade target for epilepsy, 
under which 90% of all people living with epilepsy should be 
aware of their diagnosis as a treatable brain disorder, 80% 
should have access to appropriate, affordable and safe an-
tiseizure medications, and 70% of treated patients should 
achieve adequate seizure control.1 These targets are spe-
cific, measurable, achievable, relevant and timed (SMART) 
and will, in Professor Walker’s opinion, impact across all 
neurological disorders by helping to raise awareness, en-
hance diagnostic capacity, improve supply chains and  
reduce barriers to chronic and palliative care, and enhance  
continuity of care and patient empowerment. Going forward, 
the implementation of IGAP will involve continued collaboration 
and engagement with third sector stakeholders and national 
governments, education and fundraising activities, and a 
focus on technical guidance and strategic goals. Professor 
Walker stressed that the epilepsy community must make 
the most of this initiative to seize the opportunity to improve 
epilepsy care throughout  Europe and across all conditions.
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Angelini Pharma satellite symposium: Options for people with uncontrolled 
epilepsy – one size does not fit all
Patrick Kwan, Alfred Hospital, Melbourne, Australia 
Jacqueline French, New York University (NYU) School of Medicine, United States 
Ley Sander, University College London, United Kingdom 

On the second day of the EAN 2022 congress, a satellite 
symposium sponsored by Angelini Pharma brought together 
a panel of distinguished experts in the field of epilepsy, to 
discuss the main points clinicians should bear in mind when 
choosing the next ASM in patients with drug-resistant epi-
lepsy.

Drug resistant epilepsy: what is it and how does it impact 
you and your patients?

In the opening talk of the satellite symposium, Professor 
Patrick Kwan from Melbourne in Australia set the scene by 
reminding the audience that although there has been a ma-
jor shift in prescription practice over the last 20 years in re-
sponse to the development of new ASMs,1 the proportion of 
patients who fail to achieve seizure freedom on two tolerated 
and appropriately chosen ASMs – that is, who fulfil the ILAE 
definition of drug-resistant epilepsy2 – has not decreased 
(Figure 1).1,3 However, Professor Kwan stressed that before 
declaring a patient drug-resistant, it is essential to rule out 
any causes of pseudo-resistance; that is, modifiable factors 
relating to the patient and/or ASM that can affect seizure 
control. Some of these factors include incorrectly diagnos-
ing a non-epileptic condition such as syncope or cardiac 
arrhythmia as epilepsy, selecting an inappropriate ASM for 
the seizure type or using an insufficient dose, and patient 
lifestyle issues that may affect treatment adherence.4 
Non-adherence has been shown to be relatively common, 
not only in resource-poor settings but also in countries 
like Australia, where a recent study showed that one in six 
patients self-ceased all treatment within three years, half of 
whom without having achieved seizure freedom.5 While 41% 
of the patients who discontinued their treatment did so  
because of unacceptable side effects, 35% stopped because 
they felt the treatment was no longer required, suggesting 
that there is a substantial education and communication 
gap for clinicians to bridge.5 Another simple way clinicians 
may achieve seizure control in seemingly drug-resistant 
patients is by adjusting the ASM dose – a prospective study 
in China showed that 17% of patients with uncontrolled epi-
lepsy who did not fulfil the ILAE definition of drug-resistant 
epilepsy became seizure-free after ASM dose adjustments. 
In contrast, none of the patients with drug-resistant epilepsy 
under the ILAE definition became seizure-free.6 

Professor Kwan and his team have developed a Markov model 
for predicting the therapeutic response to ASM treatment 
based on the patient’s current seizure state and number of 
past ASM regimens.7 Although this model showed that the 
highest chance of becoming seizure free is with early treat-
ment regimens, it also indicated that once seizure freedom 
has been achieved, it can persist irrespective of the number 
of previous ASM failures.7 This, in Professor Kwan’s view, 
supports an algorithmic approach to epilepsy management 
in which failure to achieve seizure freedom after two tolerated 
and appropriately chosen ASMs should trigger a review of 
the diagnosis, treatment and adherence with a view to  
potentially referring the patient for surgery or other non-
drug treatment, or alternatively try further ASM options.4 

Professor Kwan ended by reminding the audience of the 
ultimate rationale for pursuing seizure freedom, namely 
the correlation between seizure frequency and the risk of 
sudden unexpected death in epilepsy (SUDEP). A seizure 
frequency of just one or two generalised tonic-clonic (GTC) 
seizures per year has been linked to a five-fold increase in 
the risk of SUDEP, and in patients having three or more GTCs 
per year, the risk is almost sixteen times higher than in the 
seizure-free population.8–10 A meta-analysis of double-blind, 
placebo-controlled randomised studies of add-on ASMs 
found that the risk of SUDEP was seven times higher in the 
placebo arms than in the active treatment arms, leading 
the investigators to conclude that active treatment revision 
should be the favoured option for patients with refractory 
epilepsy,11 and Professor Kwan to caution that doing nothing 
is not an option.

Considerations in selection of ASMs for people with un-
controlled epilepsy: How to achieve the best outcomes

Next, Professor Jaqueline French from New York shared her 
personal experience of selecting the next ASM in patients 
who fail to achieve seizure control, a process which in her 
view should be based on a full understanding of both the 
available ASM options and the unique characteristics of 
the individual patient, to achieve the best possible match 
and have a chance of the best outcomes. The first step of 
this process is to ensure that a correct diagnosis has been 
made, to eliminate any pseudo-resistance due to a mismatch 
between ASM and epilepsy syndrome.12 Professor French 
pointed out that many patients may appear to have drug- 
resistant epilepsy due to being treated with a narrow-band 
ASM for focal epilepsy such as carbamazepine, gabapentin 
of pregabalin, when they in fact have generalised epilepsy. 
Another important factor to take into account when choosing 
an ASM is the adverse event profile. ASM adverse events can 
be dose-related – in which case they may be managed or 
avoided by dose titration and/or reduction – or idiosyncratic 
ASMs with potential psychiatric and behavioural adverse  
effects, and likewise those that may induce changes in  
hormone levels, bone density and/or body weight, need to 
be considered in the context of the individual patient, to  
ensure that there is an appropriate match. In addition, adverse 
effects in the form of changes in laboratory values may 
require monitoring. With female patients, it is important to 
consider any risks in pregnancy. 

A vitally important aspect to consider when selecting the 
next ASM is the potential for hepatic enzyme induction, 
which may have far-reaching effects not only on concomitant 
medications such as oral contraceptives, but also on other 
substrates that rely on hepatic metabolism to regulate  
homeostasis, such as hormones and vitamins. This is  
especially important in elderly patients who are likely to be 
on multiple concomitant medications, including sodium 
channel blockers, where interactions with enzyme inducers 
may lead to cardiac complications. The key thing to remember 
about ASMs is that there is no one-size-fits-all; the needs 
of the individual patient must always be assessed, and 
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many factors must be taken into account. To assist in this 
process, Professor French and a group of epilepsy experts 
with long experience of selecting ASMs for patients with 
drug-resistant epilepsy have been commissioned by The 
Lancet to develop a decision grid to help neurologists match 
individual patient characteristics to ASM features, which 
will be available in the near future. 

The epileptologist’s toolbox

In the concluding talk of the satellite symposium, Professor  
Ley Sander from London summarised the most important 
tools available to clinicians caring for epilepsy patients.  
Professor Sander began by acknowledging that the  
management of epilepsy can be a frustrating process for 
both clinicians and patients, due to the complex nature of 
the condition with frequent misdiagnoses, high rates of 
co-morbidity, and the fact that despite more than 20 different 
ASMs are available to choose from, there is no option that 
will work for all patents – not least since the outcome of 
50% reduction in seizure frequency, which is favoured by 
regulatory bodies, is of little relevance in clinical practice 
and does very little to improve a patient’s quality of life.13 
Instead, the main goal of treatment should be to achieve as 
near complete seizure freedom as possible, with a minimum 

of adverse events and using non-obtrusive treatment options  
that allow patients to maintain a normal lifestyle and reduce 
the risk of morbidity and mortality.14–16 A further frustration 
for clinicians is that the current ASM treatment paradigm 
is empirical in nature rather than rational, and focuses on 
treating the seizures rather than the epilepsy itself; however, 
pending the discovery and development of antiepileptogenic 
or disease-modifying agents, ASMs are likely to remain the 
mainstay of therapy for a long time to come.13–16 

The standard approach to epilepsy management should be 
to establish the diagnosis, and then proceed to identify risk 
factors, review the aetiology (including genetic work-up if 
required), and assess treatment adherence and the impact 
of comorbidities in a holistic approach.15,16 The necessary 
tools to achieve this include not only an adequate diagnostic 
kit and the full available treatment armamentarium but also 
a high level of personal skills, including empathy, communi-
cation skills and advocacy, to encourage a sense of teamwork 
with the patient and avoid therapeutic nihilism. The latter 
is, in Professor Sander’s opinion, becoming a major issue in 
the field of epilepsy. Together with the equally problematic 
trap of overtreatment,17,18 it may lead to patients missing out 
on effective treatments such as cenobamate, which was 

Figure 1. Seizure freedom by line of therapy in patients with newly diagnosed epilepsy.1,3

Figure 2. The percentage of patients achieving seizure freedom in the C017 study.19
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shown in the double-blind, randomised, placebo-controlled  
C017 study to achieve complete seizure freedom in 21.1% of 
patients with drug-resistant epilepsy at a dose of 400mg 
daily (Figure 2), and high rates of seizure frequency reduction 
across different focal seizure subtypes.19 Professor Sander 
stressed that while the complete holistic toolkit is required 
to achieve the best individual outcomes for patients,  
empathy is an essential element, and the focus should be  
on avoiding overtreatment and undertreatment, and on  
never giving up. 
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GAD-antibody associated temporal lobe epilepsy: T cells kill neurons,  
plasma cells and antibodies are bystanders
Christian Bien, Krankenhaus Mara, Bielefeld, Germany 

A common experience among epileptologists caring for 
patients with antibody-associated temporal lobe epilepsy 
(TLE) is that the degree of treatment success achieved will 
depend on what type of antibody is causing the seizures, with 
antibodies to neuronal surface antigens such as contactin- 
associated protein-like 2 (CASPR2) and leucine-rich, glioma 
inactivated 1 (LGI1) being significantly more responsive to 
immunotherapy than antibodies to neuronal antigens in the 
intracellular compartment, such as glutamic acid decarbox-
ylase (GAD).1–4 GAD antibodies have been linked to a range of 
epileptic syndromes, including stiff-person syndrome,  
cerebellar ataxia, and limbic encephalitis that progresses 
over time to TLE. While the pathophysiology of GAD antibody- 
associated TLE has not been extensively studied, a group 
of investigators in specialist treatment centres in Germany 
and Austria hypothesised that the condition is distinct from 
epilepsy syndromes associated with antibodies to neuronal 
surface antigens. In an oral presentation at the EAN 2022 
congress, Professor Christian Bien from Bielefeld in Germany 

presented the results of a study designed to gain a better 
understanding of the immunopathologic mechanisms 
involved, on the rationale that this could help improve the 
likelihood of therapeutic success with immunotherapy in 
this patient group. 

The study comprised five sites in Germany and Austria and 
included a total of 15 patients with GAD antibody-associated 
TLE who had been deemed eligible for surgery. Serial MRI scans 
were evaluated and hippocampal tissue samples analysed 
using immunohistochemistry, multiplex fluorescent microscopy 
and transcriptomics, and the results compared with a control 
cohort of patients with TLE accompanied by hippocampal 
sclerosis, obtained from case series in other treatment centres. 
The two patient cohorts differed markedly with respect to 
demographics and clinical presentation, with patients with 
GAD antibody-associated TLE being older at disease onset 
and more likely to be female, have co-morbid type 1 diabetes, 
have undergone electrode implantation prior to surgery, and 
present with ILAE type 3 hippocampal sclerosis.

14 Summaries and conclusions from the lectures on epilepsy at the EAN Congress June 25-28 2022



Cenobamate: preliminary results of efficacy and safety in a real-life setting 
Giovanni Falcicchio, University of Bari, Italy 

Cenobamate was approved by the European Medicines 
agency in March 2021 for the treatment of patients with 
focal-onset seizures not adequately controlled with at least 
two antiepileptic drugs, based on the clinical efficacy and 
safety results of randomised, controlled clinical studies 
which demonstrated that cenobamate was associated with 
significantly higher rates of seizure frequency reduction 
and complete seizure freedom compared with placebo with 
an acceptable safety profile.1,2 In a number of European 
countries, extended access programmes have been devised 
to provide access to cenobamate for patients and obtain 
evidence on the use of cenobamate in clinical practice. 

In Italy, a total of 20 adult patients were enrolled in the 
national early access programme from December 2020 and 
underwent cenobamate efficacy and safety assessments 
at three, six and 12 months. The primary efficacy outcomes 

were the median percentage change in monthly seizure 
frequency from baseline, and the responder rate, defined as 
the proportion of patients with a monthly seizure frequency 
reduction from baseline of at least 50%. At the three-month 
assessment, patients receiving cenobamate had achieved a 
mean reduction in monthly seizure frequency from baseline  
of 63%, with 58% of patients achieving at least a 50% 
reduction in seizure frequency. These reductions in seizure 
frequency were sustained at six and 12 months. Adverse 
events were reported by 80% of patients; these were mainly 
of mild severity, transient, and generally resolved after 
reducing the dose of concomitant antiseizure medications. 
This study is thought to be the first real-world study on 
cenobamate to date.

This abstract was accepted for oral presentation at EAN 
2022, but was not presented.

Typical MRI findings included hippocampal swelling and  
subsequent atrophy and sclerosis, as well as late volume  
increase in the amygdala. The tissue samples contained 
only few B cells, mainly in the first few years after onset 
of seizures. Although plasma cells were found in greater 
density, there was no sign of complement activation, which, 
in the view of the investigators, indicated that the plasma 
cell response may be merely a bystander event. In contrast, 
early and dense infiltration of CD3 and CD8 T cells was seen, 
with microglia cells surrounding neurons and creating a 
pro-inflammatory environment in which cytotoxic T cells 
could facilitate granzyme B (GrB) internalisation and initiation 
of apoptosis. The highest titres of inflammatory T cells were 
found in early-stage disease, around six to seven years after 
onset of seizures, and declined over time. 

Hippocampal neurodegeneration was seen in most samples  
from patients with later-stage disease. High levels of Caspase-3 
in tissue samples indicated that neurons were undergoing 
apoptosis in response to a cytotoxic T cell attack, whereas 
positive terminal deoxyribonucleotidyltransferase mediated 
dUTP-biotin nick end labeling (TUNEL) indicated neuronal 
degradation. There was no sign of an increase in hippocampal 
degradation over time, suggesting that neuronal death is 
an early event, occurring during the phase of intense T cell 
infiltration. The transcriptome analyses showed that genes 
related to T cell immunity, and to some extent plasma cell 

and antibody immunity, were highly upregulated in early 
stage disease. Based on these findings, the investigators 
concluded that GAD antibody-associated TLE can present as 
an early, encephalitic stage which represents early inflammation, 
and that the later progression to chronic TLE is part of the 
same disease. The investigators recommended that immu-
notherapy should be initiated very early in the course of the 
disease, to have a chance of achieving therapeutic success.
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Seizure forecasting with non-invasive and minimally-invasive mobile devices 
– Epilepsy Foundation My Seizure Gauge study
Pedro Ruas Faro Viana, King’s College London, United Kingdom, Spain  

The unpredictability of seizures is an aspect of epilepsy 
known to take a heavy toll on anyone living with the condition. 
The prospect of injuring oneself or others, and the ever-present 
danger of sudden and unexpected death leave patients in 
a state of perpetual uncertainty and force individuals and 
their families to accept longstanding lifestyle limitations.1 
Surveys have shown that a very large proportion of people 
living with epilepsy would consider having access to a device 
that could forecast seizures “extremely important”. Seizure 
forecasting using implants for intracranial EEG monitoring 
has been shown to be feasible,2–7 but these devices are 
generally considered too invasive to be acceptable for the 
majority of patients. The My Seizure Gauge research initiative 
has been launched to evaluate the feasibility of seizure 
forecasting with non- or minimally-invasive mobile devices, 
with a view to enhancing seizure warning and prevention 
capabilities and improving safety and quality of life. My 
Seizure Gauge is a collaboration between the University of 
Melbourne in Australia, the Mayo Clinic in the United States, 
and King’s College London in the United Kingdom, and 
funding is provided by the Epilepsy Foundation in the United 
States. In an oral session at the EAN 2022 congress, Dr Pedro 
Ruas Faro Viana from King’s College London presented key 
results from the My Seizure Gauge project to date, and outlined 
some directions for future research. 

My Seizure Gauge is carried out as a prospective, multicentre, 
observational cohort study comprising adults with drug- 
resistant epilepsy and a history of at least ten seizures in the 
last six months. In the study, patients undergo ultra-long-
term monitoring over a minimum of eight months, using an 
electronic diary, a non-invasive wearable device such as an 
Empatica E4 or a Fitbit Charge, and ambulatory EEG moni-
toring using either an intracranial or subscalp device.8,9 Data 
on circadian and multi-day seizure cycles is used a machine 
learning approach to develop a model for forecasting seizures.

Dr Viana presented results from a cohort of 40 patients 
with more than 11,000 days of recordings, and a total of 1,712 
annotated seizures. Patients were well distributed with 
respect to age and gender, and although the most common 
form of epilepsy was temporal lobe epilepsy, patients with 
other seizure localisations and generalised seizures were 
also included. Initial results from six patients who used the 
Empatica E4 wrist-worn device and intracranial EEG monitoring 
for more than six months showed that the seizure forecasting 
model could predict around two-thirds of seizures.10 For 
eleven patients who used the Fitbit Charge device and an 
electronic diary, the seizure forecasting model performed 
significantly better than chance when forecasting on an 

hourly basis.11 According to the My Seizure Gauge investigators, 
these results indicate that ambulatory seizure forecasting 
with minimally invasive devices is feasible using a range of 
devices and trackers, across multiple EEG and non-EEG  
modalities and across multiple epilepsy syndromes, although 
prospective studies in larger patient cohorts will be required 
to validate the results. The next steps in the My Seizure 
Gauge will include development of an app for prospective 
forecasting, based on results from electronic diaries and 
Fitbit devices, as well as entering seizure forecasting data 
from up to five patients into a data science challenge on the 
EvalAI open source platform for evaluating machine learning 
and artificial intelligence algorithms. 
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The European Study on the Burden and Care of Epilepsy
Jakob Christensen, Aarhus University Hospital, Denmark 

The European Study on the Burden and Care of Epilepsy 
(ESBACE) is an ambitious research project, funded by the 
European Union with the purpose of determining the true 
impact of epilepsy on individuals and society in terms of 
prevalence, financial cost, impact on quality of life and 
associated stigma, and aspects of acute management and 
provision of care. In an oral presentation at the EAN 2022 
congress, ESBACE coordinator Dr Jakob Christensen from 
Aarhus in Denmark presented a series of recent studies 
carried out under the auspices of ESBACE, which, taken 
together, confirm the prevalence and cost of epilepsy whilst 
highlighting challenges around variations in the acute  
management of seizures and a lack of resources allocated 
to the provision of epilepsy care across Europe. 

Among neurological disorders, which are generally considered 
costly for patients and society, the costs of epilepsy are 
known to be particularly high both in direct financial terms 
and in terms of loss of quality-adjusted life years (QALYs).1 
To assess the true burden of epilepsy requires knowledge 
not only of the direct and indirect costs of the disorder but 
also an accurate estimate of the prevalence of epilepsy in 
the population. To this end, a group of ESBACE investiga-
tors performed a retrospective review of medical records 
in four European countries (Austria, Denmark, Ireland, and 
Romania) which estimated the prevalence of potential epi-
lepsy at 0.8% in these countries, which, although imprecise, 
indicated a high validity of epilepsy classification among the 
evaluated cases.2 A study using the Danish National Hospital 
Register, which dates back to 1977, showed an overall epilepsy 
prevalence in the Danish population of 0.69% among males 
and 0.65% among females.3 The prevalence of epilepsy had 
increased among the elderly in recent years and decreased 
among the very young, which the investigators attributed to 
improved survival after stroke and improved perinatal care, 
respectively. Patients with epilepsy were also shown to have 
a three-fold higher prevalence of psychiatric co-morbidity 
compared with the general population, which is thought to 
contribute to the burden of the disease. The annual individual  
net cost of epilepsy was estimated at just over 30,000 EUR.3

Further ESBACE studies have shown that patients with epi-
lepsy achieve significantly lower scores than their matched 
controls on measures of quality of life and stigma, including 

the Hospital Anxiety and Depression Scale (HADS) and the 
36-item Short Form Survey (SF-36), and that there is consid-
erable variation between countries in the way seizures are 
managed in the acute setting, with respect to factors such 
as capturing eyewitness history, ordering EEG, CT scans or 
MRI, or referring the patient to a neurology specialist.4 In  
addition, the updated Provision of Epilepsy Care in Europe 
survey published in 20195 – modelled on the first Provision of 
Epilepsy Care in Europe report published in 20036 – showed 
that although there has been a substantial increase in the 
number of specialists in the field of epilepsy, resources for 
providing specialised epilepsy care, including specialists, are 
still lacking, and the investigators concluded that a number 
of “problem areas” remain where little improvement has 
been made and/or important regional differences remain.5 
Dr Christensen concluded by emphasising that the ESBACE 
study will continue to deliver insights on important aspects 
of epilepsy to facilitate the equitable delivery of high-quality 
epilepsy care across Europe.
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The Scottish Epilepsy Deaths Study Score (SEDS Score): a risk prediction 
model for epilepsy-related deaths
Susan Duncan, University of Edinburgh, United Kingdom 

Despite the improvements in the medical treatment of 
epilepsy in recent years, the standardised mortality ratio 
(SMR) for all-case mortality in epilepsy has remained largely 
unchanged at between 2.2 and 3.4 since the 1950s.1 A team 
of investigators led by Dr Susan Duncan at the University of 
Edinburgh in Scotland have completed a study which aimed 
to investigate the trends and mechanisms of epilepsy- 
related deaths in Scotland and highlight the proportion of 
deaths that were potentially avoidable, and also to select 
risk factors for epilepsy-related death that can be used to 
identify individuals at high risk of death in a pragmatic risk 
prediction model. 

The study utilised the Scottish national primary and secondary 
care databases and the national death record to identify 
adult patients who had received antiseizure medication and 
for whom epilepsy was mentioned on the death certificate. 
In the first part of the study, a total of 1,921 epilepsy-related 
deaths were recorded in Scotland between 2009 and 2016, 
with no change in the mortality rate during this period.2 
The highest mortality rate of 5.3/100,000 was seen among 
young adults aged 16-24 years. Among patients aged 16 to 
54 years, 30% of deaths were due to sudden unexplained 
death in epilepsy (SUDEP); other causes of death included 
aspiration pneumonia, cardiac arrest, accidental poisoning 
with antiseizure medication or narcotics, drowning, and  
alcoholism. Of the individuals who died, 62% had been seen 
in hospital in the last year before their death, but only 27% had  
been referred to a neurology clinic. The investigators deemed 
76% of the deaths in the study could have been avoided.2

To identify risk factors for the risk prediction model, 224 
cases of epilepsy-related death between 2009 and 2016 
were compared with a sample of 224 living adults with 
epilepsy, recruited from a research database and epilepsy 
clinics in Scotland. Univariable analysis identified living in a 
deprived area, alcohol abuse, generalised epilepsy, recent 
epilepsy emergency attendance, mental health problems, 
developmental epilepsy and absent neurological review as 
predictors of epilepsy-related death within 12 months.  
Following a blind review, the investigators selected living 
in a deprived area, recent epilepsy emergency attendance, 
and developmental epilepsy for the risk prediction model with 
a score of zero or one point for each item, with the addition 
of comorbidities to stabilise the model. A score of 1, 2, and 3 
is predictive of a 3.6-fold, 17.2-fold, and 19.8-fold increased 
risk of premature epilepsy-related death within seven years, 
respectively. Subject to external validation, the scoring 
model proposed by Dr Duncan’s team could potentially have 
clinical utility to help streamline care for patients with epilepsy 
and inform discussions with patients about risk.
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Short term efficacy and safety of adjunctive cenobamate in patients with  
super-refractory focal epilepsy
Maria Del Mar Carreño, Hospital Clinic of Barcelona, Spain 

Drug-resistant epilepsy – defined by the ILAE as failure to 
achieve sustained seizure freedom with two tolerated and 
appropriately chosen and used antiseizure medications1 – 
remains a significant challenge for clinicians caring for  
patients with epilepsy. An estimated 30-40% of patients 
with epilepsy are considered drug-resistant under this  
definition,2–4 and are at increased risk of developing life- 
limiting complications including physical and psychological 
comorbidities, cognitive decline, poor quality of life, socioec-
onomic problems, and increased risk of premature death.5–16 
Cenobamate is a novel antiseizure medication that has been 
shown in randomised controlled clinical studies to be effective 
for controlling seizures in patients with uncontrolled focal 
epilepsy,17,18 and was approved by the European Medicines 
Agency in March 2021 for the treatment of patients with 
focal-onset seizures not adequately controlled with at least 
two antiepileptic drugs.19 In the pivotal clinical studies, more 
than half of patients randomised to cenobamate achieved a 
seizure frequency reduction of at least 50% compared with 
fewer than a quarter of patients randomised to placebo; 
20% of patients treated with cenobamate achieved complete 
seizure freedom, which is higher than for any other adjunctive 
antiseizure medication.20 Pending the outcome of ongoing 
reimbursement negotiations in Spain, cenobamate has 
been made available under the auspices of an early access 
programme. Dr Maria Del Mar Carreño reported the results 
of a multicentre, prospective, longitudinal study of patients 
enrolled in the early access programme at three university 
hospitals in Madrid and Barcelona.

Eligible for inclusion in the study were adult patients with 
highly drug-resistant focal epilepsy without any therapeutic 
alternatives, who had received at least one dose of adjunctive 
cenobamate in the early access programme and for who at 
least three months of follow-up data was available to determine  
the baseline seizure frequency. A total of 58 patients were 
included in the study, 44 of whom had six months of follow- 
up data. The mean age of the patients was 40 years; the median 
epilepsy duration was 26 years and the mean number of 
previous and concomitant antiseizure medications was nine 
and three, respectively. After six months of treatment with 
cenobamate, the median seizure frequency had decreased 
significantly, from 8.5 seizures per month at baseline to 4 
seizures per month (p<0.001); 59.1% of patients achieved at 
least a 50% reduction in seizure frequency, and 9.1%  
became completely seizure free. Nearly 90% of patients  
remained on cenobamate treatment after six months, 
which, as Dr Carreño, reflects the favourable benefit-risk 
profile of the therapy. A total of 62.1% of patients com-
pleting the initial three-month titration period, and 56.8% 
of those treated for six months reported adverse effects, 
most commonly somnolence, unsteadiness and dizziness. 
One patient discontinued treatment with cenobamate due 
to a skin rash with no systemic symptoms. There were no 
reports of serious adverse events. In the view of the investigators, 
these real-life findings were consistent with the known efficacy 
and safety profile of cenobamate from randomised clinical 
studies and support the conclusion that cenobamate is  
effective as an adjunctive therapy in a high proportion 
(nearly 60%) of adult patients with super-refractory focal 
epilepsy, with a retention rate of over 85% and an adverse event 
profile comparable to that of other antiseizure medications.
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Acute symptomatic seizures: to treat or not to treat?
Margitta Seeck, University Hospitals of Geneva, Switzerland  
Eugen Trinka, Paracelsus Medical University, Salzburg, Austria

One of the concluding oral sessions at this year’s EAN 
congress was a debate between Professors Margitta Seeck 
from Geneva and Eugen Trinka from Salzburg, on whether 
or not acute symptomatic seizures (ASS) should be treated 
with antiseizure medication (ASM). Professor Seeck spoke 
in favour of treating ASS with ASM, arguing that contrary to 
popular belief, ASS are not necessarily transient or benign 
events. Speaking against the notion, Professor Trinka 
stressed that ASS by definition carry a low risk of recurrence, 
and that treating the underlying cause of the ASS should 
take priority over administering ASM. An interactive vote prior 
to the debate showed that 62% of the audience supported 
the case against treating ASS with ASM; at the end of the 
session, the vote had swung around to 59% of the audience 
being in favour of treatment. 

In her case for considering aggressive treatment with ASM 
in cases of ASS, Professor Seeck began by highlighting 
that although the updated consensus definition published 
in 2010 mandates that ASS is associated with a low risk 
of recurrence,1 a recent review has pointed out that most 
aetiologies associated with ASS do in fact have a high or 
very high risk of developing ASS – up to 18% in the case of 
haemorrhagic stroke, and up to 40% or even higher in cases 
of cerebral venous thrombosis or viral encephalitis.2 While 
in this review, ischaemic stroke was considered having a 
low risk of ASS, a prospective study published in 2017 found 
that as many as 25% of patients had subclinical seizures or 
spikes on their EEG after an ischaemic stroke.3 To accurately 
estimate the recurrence, Professor Seeck suggested that 
the category of ASS actually consists of two distinct forms of 
ASS, namely ASS related to systemic causes such as alcohol 
withdrawal, drug abuse, or electrolyte imbalance, and ASS 
related to an acute insult on the central nervous system (CNS) 
such as a stroke, infection or trauma. Differentiating between  
these two aetiological subgroups is highly clinically relevant, 
since ASS related to an acute CNS insult have been shown 
prospectively to involve a significantly higher risk of ASS  
recurrence compared with ASS related to a systemic cause.4 
In stroke patients, ASS have been linked to an increased risk 
of developing post-stroke epilepsy and should, in Professor 
Seeck’s opinion be considered a symptom of new-onset 
epilepsy in this setting.3,5–7 ASS and the risk of recurrent 
seizures may also be underestimated for seizures of other 
aetiologies, such as alcohol withdrawal seizures, where 
data due to be published soon shows that as many as one 
patient in ten may experience ASS recurrence within a 
period of around one year. A critically important estimate 
of the risk of recurrence is the recommended time before 
getting back to driving; a prospective analysis of just under 
1,400 patients in Australia found that a non-driving period 
of five months was required after a first-ever ASS for the 
risk of seizure recurrence while driving to fall to 1.04 per 
thousand.4 Although Professor Seeck acknowledged that 
modern randomised multicentre studies will be required to 
estimate the true relapse risk for ASS, there is definitely, 
in her view, a case to be made that more aggressive treatment 
with ASM should be considered at least in the case of 
CNS-related ASS.

Professor Trinka based his argument against a more 
aggressive approach to treating ASS with ASM primarily 
on the clinical definition of epilepsy as a disease, in which 
seizures are only one symptom. A single unprovoked seizure 
may be sufficient for a diagnosis of epilepsy, but only if it is 
related to an underlying condition with a high risk of seizure 
recurrence.8 Following the logic of this definition, ASS will 
typically have a clearly identifiable causal condition that 
has occurred close to the seizure in time, and once this 
condition has been removed or treated and the functional 
integrity of the CNS has been restored, the ASS will typical-
ly not recur.2 The exact meaning of “close in time” can be 
difficult to define, and the limits stated in the literature of 
eg within seven days after cerebrovascular disease or brain 
trauma, or within 24 hours of a metabolic disorder, should 
not be taken too literally;1,2 instead, clinical judgement 
should be exercised to determine what is an ASS and what is 
a first unprovoked seizure, and whether treatment with ASM 
is indicated. While the risk of recurrence after an ASS has 
been shown to be overall significantly lower that after a first 
unprovoked seizure irrespective of the aetiology,2,9 under 
certain circumstances, such as after a stroke, the risk of 
recurrence after an ASS may be as high as in epilepsy. In 
this setting, the prognostic SeLECT score can be used to 
identify individuals at high risk of late seizures, to enable a 
personalised approach to management.10 In Professor Trin-
ka’s opinion, the key elements of managing ASS in clinical 
practice are to correctly classify the type of seizure and 
identify the underlying cause, and the initiate treatment to 
correct the causal pathology as soon as possible. Although 
there is some evidence that ASM may reduce the risk of further 
ASS in patients with underlying conditions associated with 
a high risk of ASS recurrence, there is no evidence that 
ASM will prevent epilepsy in the future,2,11 leading Professor 
Trinka to the conclusion that some, but not all ASS should be 
treated with ASM.

References
1. Beghi E, Carpio A, Forsgren L, et al. Recommendation for a definition 
of acute symptomatic seizure. Epilepsia. 2010;51(4):671-675. doi:10.1111/
j.1528-1167.2009.02285.x

2. Mauritz M, Hirsch LJ, Camfield P, et al. Acute symptomatic seizures: an 
educational, evidence-based review. Epileptic Disorders. 2022;24(1):26-
49. doi:https://doi.org/10.1684/epd.2021.1376

3. Bentes C, Martins H, Peralta AR, et al. Post-stroke seizures are clinically 
underestimated. J Neurol. 2017;264(9):1978-1985. doi:10.1007/s00415-017-
8586-9

4. Brown JWL, Lawn ND, Lee J, Dunne JW. When is it safe to return to 
driving following first-ever seizure? Journal of Neurology, Neurosurgery 
&amp;amp; Psychiatry. 2015;86(1):60. doi:10.1136/jnnp-2013-307529

5. de Reuck JL, Auger F, Durieux N, et al. The Topography of Cortical 
Microinfarcts in Neurodegenerative Diseases and in Vascular Dementia: 
A Postmortem 7.0-Tesla Magnetic Resonance Imaging Study. European 
Neurology. 2016;76(1-2):57-61. doi:10.1159/000447297

6. Postma TS, Cury C, Baxendale S, et al. Hippocampal Shape Is Associated 
with Memory Deficits in Temporal Lobe Epilepsy. Annals of Neurology. 
2020;88(1):170-182. doi:https://doi.org/10.1002/ana.25762

7. Stancu P, de Stefano P, Vargas M, et al. Acute symptomatic seizures and 
hippocampal sclerosis: the major contributor for post-stroke epilepsy? 
Journal of Neurology. Published online 2022. doi:10.1007/s00415-022-
11254-0

20 Summaries and conclusions from the lectures on epilepsy at the EAN Congress June 25-28 2022



8. Fisher RS, Acevedo C, Arzimanoglou A, et al. ILAE official report: a 
practical clinical definition of epilepsy. Epilepsia. 2014;55(4):475-482. 
doi:10.1111/epi.12550

9. Hesdorffer DC, Benn EK, Cascino GD, Hauser WA. Is a first acute 
symptomatic seizure epilepsy? Mortality and risk for recurrent seizure. 
Epilepsia. 2009;50(5):1102-1108. doi:10.1111/j.1528-1167.2008.01945.x

10. Galovic M, Dohler N, Erdelyi-Canavese B, et al. Prediction of late 
seizures after ischaemic stroke with a novel prognostic model (the 

SeLECT score): a multivariable prediction model development and 
validation study. Lancet Neurol. 2018;17(2):143-152. doi:10.1016/S1474-
4422(17)30404-0

11. Trinka E, Brigo F. Antiepileptogenesis in humans: disappointing clinical 
evidence and ways to move forward. Current Opinion in Neurology. 
2014;27(2). https://journals.lww.com/co-neurology/Fulltext/2014/04000/
Antiepileptogenesis_in_humans__disappointing.14.aspx

Clinical characteristics of patients achieving seizure freedom in a phase 2 trial 
evaluating adjunctive cenobamate
Christian Brandt, University Hospital for Epileptology, Bielefeld, Germany 

Failure to achieve seizure freedom with first-line therapy 
represents a significant unmet need in the treatment of 
epilepsy1 and increases the risk of poor quality of life and 
premature death.2,3 Dr Christian Brandt from Bielefeld 
presented a post hoc analysis from the open-label extension 
of the double-blind, placebo-controlled phase 2 study C017 
(NCT01866111). This study showed that adjunctive cenobamate 
was effective for reducing seizure frequency in patients 
with uncontrolled focal seizures despite treatment with up 
to three prior antiepileptic drugs with an acceptable tol-
erability profile,4 and that the efficacy of cenobamate was 
sustained over a treatment period of 48 months.5 The aim 
of the post hoc analysis was to examine the baseline clinical 
characteristics of patients who became seizure-free while 
receiving adjunctive cenobamate during the open-label 
extension part of the C017 study.

Out of 280 patients who had been followed for at least one 
year at the time of the data cut, 65 patients (23.2%) had 
been seizure free for at least one year during the open-label 
extension study. The median duration of epilepsy in this 
group was 24 years, compared with 23 years in the study 
population as a whole. Among patients who had failed on 
three or more prior antiepileptic drugs, 21.6% achieved 
seizure freedom; among those who had failed on five or 
more prior antiepileptic drugs, 19.4% became seizure-free. 
No specific antiepileptic drug was associated with more 

patients becoming seizure-free with adjunctive ceno-
bamate. The investigators concluded that around one in five 
patients treated with adjunctive cenobamate experienced 
total seizure freedom in the long-term follow-up, and that 
this proportion of patients remained generally consistent 
across a range of patient characteristics at baseline.
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Decrease in daily defined dose of antiseizure medications in phase 3 trial of 
adjunctive cenobamate for focal seizures
Bernhard Steinhoff, Kork Epilepsy Center, Kehl-Kork, Germany

Cenobamate has been shown to be effective for improving 
seizure control when given as an adjunct to adults with 
uncontrolled focal seizures,1,2 and has been approved by the 
EMA as an adjunctive treatment for patients with focal-onset  
seizures not adequately controlled with at least two 
antiepileptic drugs.3 The long-term safety and efficacy 
of cenobamate has been demonstrated in the C021 study 
(NCT02535091) a global, open-label phase 3 study comprising 
more than 1,300 patients.4,5 Professor Bernhard Steinhoff 
from the Kork Epilepsy Center in Germany presented a post 
hoc analysis from the C021 study which aimed to evaluate 
the changes in concomitant ASM drug load in relation to the 
incidence of adverse events. 

At the time of the analysis, 1,340 patients had received at least 
one dose of treatment. The median duration of treatment 
was 33.4 months. At baseline, the mean total concomitant 
ASM drug load was 2.86 defined daily doses (DDD), with 
137 patients receiving between 0 and <1 DDD, 607 patients 
receiving between 1 to <3 DDD, and 596 patients receiving 
≥3 DDD. After 12 months, the mean overall ASM drug load 
had decreased to 2.32 DDD, with the number of patients in 
each ASM drug load subgroup changing to 158, 582 and 314 
patients, respectively. The change in mean overall ASM drug 
load from baseline was -0.54 and -0.60 DDD at 12 and 24 
months, respectively. After 30 months, patients in the sub-
group who received ≥3 DDD of concomitant ASM at baseline 
had achieved a change in mean ASM drug load of -1.14 DDD. 

The incidence of treatment-related adverse events (TEAEs) 
and serious TEAEs was lower in the subgroup of patients 
with a concomitant ASM drug load between 0 and <1 DDD at 
baseline compared with patients who received ≥3 DDD of 
concomitant ASM at baseline. The investigators concluded 
that reducing the total concomitant ASM drug load was asso-
ciated with improved tolerability of adjunctive cenobamate.
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Seizure frequency during preceding year may contribute to worse health- 
related quality of life in epilepsy
Mariam Isayan, Armenian National Institute of Health, Yerevan, Armenia

Epilepsy can have a detrimental impact on an individual’s 
health-related quality of life (HRQOL) and give rise to severe 
social and mental health-related challenges.1 A group of 
investigators at the Armenian National Institute of Health 
hypothesised that the impact on epilepsy patients’ HRQOL 
might be related to seizure frequency and thus quantitatively  
reflect the burden of disease. Dr Mariam Isayan reported the 
results of a study in which adults seen at a specialist epilepsy 
centre had a clinical interview with an epileptologist to obtain 
the the seizure frequency during the preceding month and 
year, and completed the 36-Item Short Form Health Survey 
(SF-36) which captures HRQOL in eight domains: physical 
functioning, physical role limitations, emotional role  
limitations, energy/fatigue, emotional well-being, social 
functioning, pain, and general health. 

A total of 152 patients with a mean age of 36 years, with 
an average of 39.3 seizures per year and 4.15 seizures per 

month, were included in the study. There was a significant 
negative correlation between the scores on all SF-36 
domains and the seizure frequency during the preceding 
year, but not the preceding month. The investigators also 
noted that patients who had had seizures only recently – in 
the preceding month but not earlier in the year – achieved 
higher HRQOL scores than those who had had seizures 
throughout the preceding year, leading to the conclusion 
that the adverse impact of epilepsy on HRQOL is related to 
the yearly rather than monthly seizure frequency. In the view 
of the investigators, this could indicate a more important 
role for the cumulative effect of seizures on HRQOL. 
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Long-term results with the novel anti-seizure medication, cenobamate, in a 
single centre in Hungary
Nóra Pető, National Institute of Mental Health, Neurology and Neurosurgery, Budapest, Hungary 

In March 2021, cenobamate received marketing authorisation 
by the European Medicines Agency (EMA) for the indication 
of adjunctive treatment of focal-onset seizures with or 
without secondary generalisation in adult patients with 
epilepsy not adequately controlled despite treatment with 
at least two antiepileptic drugs.1 Dr Nóra Pető reported on 
the early experience with cenobamate in a large specialist 
treatment centre, the National Institute of Mental Health, 
Neurology and Neurosurgery in Budapest in Hungary. 

A total of 61 patients, with a mean age of 43 years and a 
mean duration of epilepsy of 30 years, received adjunctive 
cenobamate for the treatment of inadequately controlled 
focal seizures between 2014 and 2017, as part of the 
double-blind phase 3 study C017 and the open-label safety 
study C021. Forty patients continued receiving cenobamate 
as part of an extended access programme (EAP) for up to 
eight years. Of these, 11 patients (27.5%) became completely 

seizure-free, and a further 23 patients (57.5%) experienced a 
significant (more than 50%) reduction in seizure frequency.  
The mean and median reduction in seizure rate was 65.7% 
and 73.4%, respectively. Eleven patients were able to 
reduce the number of concomitant antiepileptic drugs. 
During the C017 and C021 studies, patients reported a mean 
of 8.35 adverse effects (AEs), whereas the mean number of 
AEs during the EAP was 1.5. There were no life-threatening 
AEs. The investigators concluded that cenobamate was 
highly effective and well tolerated over prolonged periods of 
time, and that the real-world experience concorded with the 
efficacy results reported in controlled clinical studies. 
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Clinical course of seizures associated with autoimmune encephalitis: from 
acute symptomatic to chronic epilepsy
Sara Matricardi, Child Neurology And Psychiatric Unit, Ancona, Italy 

The latest update of the International League Against  
Epilepsy (ILAE) Classification of the Epilepsies includes  
‘epilepsy of immune aetiology’, defined as epilepsy that re-
sults directly from an immune disorder in which seizures are 
a core symptom of the disorder.1 The ILAE Autoimmunity and 
Inflammation Taskforce has proposed conceptual definitions 
for two main diagnostic entities, namely acute symptomatic  
seizures secondary to autoimmune encephalitis, and 
autoimmune-associated epilepsy.2 Dr Sara Matricardi from 
Ancona in Italy presented the results of a retrospective 
observational cohort study to determine the epileptic  
phenotypes of seizures of autoimmune aetiology, and 
analyse treatment options and outcomes with a view to 
identifying factors that can predict the disease course. 

Included in the study were a total of 60 children with a 
mean age of nine years and 203 adults with a mean age of 
57 years, all with epileptic seizures with a  confirmed or 
suspected link to autoimmune encephalitis, who were seen 
at 34 specialist epilepsy centres across Italy between 2010 
and 2020 and followed for a median of 30 months. A total of 
167 patients (63.5%) were found to have antineuronal anti-
bodies, mainly N-methyl-D-aspartate receptor (NMDAR) or 

leucine-rich glioma-inactivated 1 (LGI1) antibodies.  
Independent predictors of developing epilepsy as a  
complication of autoimmune encephalitis included difficult 
to treat seizures at the onset of disease (p=0.04), a greater 
number of antiseizure medications prescribed during the 
acute phase (p<0.001), and poor response to immunotherapy 
during the acute phase  (p<0.001).  The majority of patients 
(88.6%) received immunotherapy, and early immunotherapy 
was found to be an independent predictor of a favourable 
outcome. The investigators stressed that an autoimmune 
aetiology represents a rare opportunity in the management 
of acute seizures, as early recognition and treatment may 
reduce the risk of irreversible sequelae in the longer term.
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Continuous partial epilepsy as a clinical manifestation of ischaemic stroke
Blanca Hidalgo Valverde, Hospital Clinico San Carlos, Madrid, Spain 

The pathophysiology of continuous partial epilepsy (CPE), 
a rare form of focal motor status epilepticus where the 
patient experiences continuously repeated fragments of 
motor or sensory epileptic seizures with preserved con-
sciousness during at least one hour, remains inadequately 
understood.1,2 The vast majority of CPE cases are known to 
be refractory to antiseizure medications.3 Dr Blanca Hidalgo 
Valverde from Madrid presented a case of a patient with CPE 
caused by ischaemic stroke, in which early treatment with 
high-dose dual therapy appeared to shorten the duration of 
the condition and reduce the risk of pharmacoresistance.

The patient was a 65-year-old man with arterial hyperten-
sion, hypercholesterolaemia, type-2 diabetes mellitus, 
chronic kidney disease stage G3b, and a history of a right 
middle cerebral artery (MCA) stroke with residual mild left 
hemiparesis. The patient presented in the emergency de-
partment with a right hemisphere syndrome with an NIHSS 
score of 6, and positive myoclonus in the left upper limb and 
left side of the face which persisted despited correction of 
hyperglycaemia. MRI neuroimaging revealed an acute in-
farction in the right MCA and a chronic infarction in the MCA 
territory. Antiplatelet treatment was initiated together with 

2.5mg of intravenous midazolam and 400mg of lacosamide, 
which relieved the myoclonus. An acute EEG showed focal 
slowing in the right frontal central temporal region without 
epileptiform activity. Myoclonus reappeared but ceased 
after administration of 500mg intravenous levetiracetam. 
Maintenance treatment with lacosamide achieved satisfac-
tory control of the CPE. The investigators suggested that 
CPE may be an initial manifestation of an ischaemic stroke, 
and that early treatment to shorten the duration of the sei-
zure could have a favourable impact on the prognosis.
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EEG findings in patients diagnosed with COVID-19
Beatriz Madureira, Hospital Professor Dr Fernando da Fonseca, Amadora, Portugal  

Neurological complications in the wake of the SARS-CoV-2 
are relatively common; up to one in three patients with 
severe COVID-19 disease has been reported to experience 
neurological sequelae, including seizures.1 While there have 
been reports of diffuse background slowing and frontal 
findings on EEG,2–4 no common EEG pattern has emerged to 
explain the clinical presentations in these patients. Against 
this background, a group of Portuguese investigators 
performed a retrospective analysis of the EEGs and medical 
records of a total of 80 patients with COVID-19 who underwent 
EEGs at a specialist treatment centre between March 2020 
and September 2021. The results of the analysis were  
presented by Dr Beatriz Madureira.

The median age of the patients included in the analysis was 
75 years, 51.2% were female, and the most common reason 
for referral for an EEG was altered mental status (68.4% of 
patients). The most common finding on EEG was diffuse 
slowing (75.4% of patients), and any epileptic activity was 
predominantly located to the frontal lobe (48.4% of first 
EEGs). Non-convulsive status epilepticus (NCSE) was 
present on 13 EEGs (9.8%) and was more common among 

patients with severe COVID-19 infection. NCSE was found 
to represent a five-fold higher risk of mortality (odds ratio 
[OR] 5.48; 95% confidence interval [CI] 1.29, 23.38; p=0.021) 
which remained after adjusting for risk factors relating to 
previous brain insult and severe COVID-19. The investigators 
concluded that the findings of the analysis were consistent 
with the published literature on this topic. 
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Drug-resistant cavernoma-related epilepsy
Diana Dragan, Nicolae Testemițanu State University of Medicine and Pharmacy, Chișinău, Moldova 

Cerebral cavernous venous malformations, also known as 
cavernous hemangiomas or cerebral cavernomas (CC), are 
associated with a high risk of neurological sequelae including  
recurrent seizures. A recent survey highlighted that CC- 
related epilepsy was associated with impaired quality of 
life and mood, independent of the degree of seizure control 
achieved with antiepileptic medication.1 Investigators at 
a national treatment centre in the Republic of Moldova 
hypothesised that early identification of factors known to 
predict drug resistance in patients with CC-related epilepsy 
could shorten the referral time to surgery and help improve 
seizure control. Dr Diana Dragan presented the results of a 
retrospective observational study which included 44 adult 
patients with CC-related epilepsy, treated at the National 
Epilepsy Centre of Moldova between 2015 and 2021. Patients 
were considered drug-resistant if they experienced two or 
more seizures per year despite adjusted treatment with two 
appropriately prescribed and administered antiepileptic drugs. 
By this definition, 18 patients (40.9%) had drug-resistant 
CC-related epilepsy; these patients were found to have 

earlier-onset and longer-duration epilepsy compared with 
patients with drug-responsive CC-related epilepsy (mean 
age at onset 25.4 years versus 41.8 years; mean duration of 
epilepsy 16.6 years versus 6.8 years among drug-resistant 
and drug-responsive patients, respectively). The most common 
presentation of epilepsy was focal seizures in combination 
with focal to bilateral tonic-clonic seizures, which were 
seen in 30 patients (68.2%). Factors found to predict drug 
resistance in CC-related epilepsy included onset of epilepsy 
in childhood or adolescence, multiple CCs, and long duration 
of epilepsy. Only four patients in total underwent surgical 
resection, which the investigators attributed to low referral 
rates to neurosurgery and tertiary epilepsy centres, as well 
as reluctance on the part of patients.
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moderat nedsat leverfunktion er 200 mg/dag. Bør ikke anvendes 
til patienter med svært nedsat leverfunktion. Kontraindikationer: 
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produkter, der primært metaboliseres af CYP3A4 (fx midazolam) og 
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zepiner. Phenytoin reducerer eksponeringen for cenobamat en 
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eksponeringen for cenobamat. Dosen af clobazam skal muligvis 
reduceres. Cenobamat hæmmer OAT3, og derfor kan ekspone-
ringen for lægemidler, der transporteres af OAT3 (fx baricitinib, 
cefaclor, empagliflozin, penicillin G, ritobegron og sitagliptin), 
være højere. Ved samtidig administration med lamotrigin kan 
højere doser (200–400 mg/dag) af cenobamat være nødvendige 
for at opnå effekt. Virkningen af orale kontraceptionsmidler kan 
være nedsat. Kvinder i den fertile alder, som samtidig bruger orale 
kontraceptionsmidler, skal anvende yderligere eller alternative 
ikke-hormonelle præventionsmetoder, mens de er i behandling 
med cenobamat, og indtil 4 uger efter behandlingsophør. Meget 
almindelige bivirkninger: somnolens, unormal koordination og gang, 
hovedpine. Almindelige bivirkninger: forvirret tilstand, irritabilitet, 
dysartri, nystagmus, afasi, hukommelsessvækkelse, diplopi, sløret 
syn, forstoppelse, diarré, kvalme, opkastning, mundtørhed, udslæt, 
forhøjet leverenzym. Ikke almindelige bivirkninger: overfølsomhed. 
Sjældne bivirkninger: lægemiddelreaktion med eosinofili og syste-
miske symptomer (DRESS). Pakningsstørrelser: 12,5 mg og 25 mg: 
Startpakke (14 tabl. a 12,5 mg og 14 tabl. a 25 mg). 50 mg, 100 mg, 
150 mg og 200 mg: Pakker med 14 eller 28 tabl. Pris: Se dagsaktuelle 
priser på www.medicinpriser.dk. Udleveringsgruppe: NBS (neu-
rologi). Generelt tilskud: Klausuleret tilskud. Indehaver af mar-
kedsføringstilladelsen: Angelini Pharma S.p.A, Viale Amelia 70, 
00181, Rom, Italien. Lokal repræsentant: Angelini Pharma Nordics, 
Östermalmstorg 1, 114 42 Stockholm, Sverige. Revisionsdato: 
18.08.2022.
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▼ Tähän lääkkeeseen kohdistuu lisäseuranta

Ontozry (senobamaatti)  
Käyttöaiheet: Ontozry on tarkoitettu lisälääkkeeksi paikallisal-
kuisten toissijaisesti yleistyvien tai yleistymättömien kohtausten 
hoitoon epilepsiaa sairastaville aikuispotilaille, joiden sairaus ei 
ole riittävässä hoitotasapainossa aiemmin käytetyistä vähintään 
kahdesta epilepsialääkkeestä huolimatta. Annostus ja antotapa: 
Annostus: Aikuiset: Senobamaatin suositeltu aloitusannos on 
12,5 mg/vrk, jota suurennetaan asteittain suositeltuun tavoitean-
nokseen 200 mg/vrk. Annosta voidaan suurentaa kliinisen vas-
teen perusteella enintään 400 mg:aan vuorokaudessa. Annoksen 
muuttaminen, erityisryhmät ja erityisohjeet: Ks. valmisteyhteen-
veto. Antotapa: Senobamaatti otetaan yleensä kerta-annoksena 
suun kautta kerran vuorokaudessa mihin aikaan tahansa. Se on 
kuitenkin suositeltavaa ottaa samaan aikaan joka päivä. Ontozry 
voidaan ottaa joko aterian yhteydessä tai tyhjään mahaan. 
Tabletti niellään kokonaisena vesilasillisen kanssa. Tabletteja ei 
voi jakaa tarkasti, koska niissä ei ole jakouurretta, eikä annoksen 
tarkkuutta voida taata. Vasta aiheet: Yliherkkyys vaikuttavalle 
aineelle tai apuaineille. Varoitukset ja käyttöön liittyvät varotoi-
met: Epilepsialääkkeillä hoidetuilla potilailla on raportoitu itse-
tuhoajatuksia ja itsetuhoista käyttäytymistä lääkkeen eri käyttö-
aiheissa. Näin ollen potilaita on seurattava itsetuhoajatusten ja 
itsetuhoisen käyttäytymisen merkkien varalta, ja asianmukaista 
hoitoa on harkittava. Potilaita (ja heidän omaisiaan) on neuvot-
tava hakeutumaan lääkäriin, jos merkkejä itsetuhoajatuksista tai 
itsetuhoisesta käyttäytymisestä ilmenee. Lääkkeeseen liittyvää 
yleisoireista eosinofiilista reaktiota (DRESS-reaktiota), joka voi 
olla hengenvaarallinen tai johtaa kuolemaan, on raportoitu sen-
obamaattihoidon yhteydessä, kun hoito on aloitettu suuremmilla 
annoksilla ja suurennettu nopeasti (viikoittain tai nopeammin) 
(ks. valmisteyhteenveto). Potilaille on kerrottava DRESS-
reaktion merkeistä ja oireista lääkettä määrättäessä, ja heitä 
on seurattava tarkasti ihoreaktioiden varalta. DRESS-reaktion 
oireita ovat tyypillisesti (joskaan ei pelkästään) kuume, muun 
elinjärjestelmän oireiluun liittyvä ihottuma, lymfadenopatia, 
maksan toimintakokeiden tulosten poikkeavuudet ja eosinofilia. 
Senobamaatin käytön yhteydessä on havaittu annoksesta riippu-
vaista QTcF-välin lyhenemistä. QTcF-välin lyhenemistä alle 340 
millisekuntiin ei ole havaittu (ks. valmisteyhteenveto). Lääkärin 
on noudatettava varovaisuutta määrätessään senobamaattia 
yhdessä muiden lääkevalmisteiden kanssa, joiden tiedetään 
lyhentävän QT-väliä. Potilaiden, joilla on harvinainen perinnölli-
nen galaktoosi-intoleranssi, täydellinen laktaasinpuutos tai glu-
koosi-galaktoosi-imeytymishäiriö, ei pidä käyttää tätä lääkettä. 
Yhteisvaikutukset: Senobamaatti saattaa vähentää altistusta 
pääasiassa CYP3A4:n ja 2B6:n kautta metaboloituville valmis-
teille. Senobamaatti saattaa suurentaa altistusta pääasiassa 
CYP2C19:n kautta metaboloituville valmisteille. Keskushermostoa 
lamaavat aineet: Senobamaatin samanaikainen käyttö muiden 
keskushermostoa lamaavien aineiden, kuten alkoholin, barbi-
turaattien ja bentsodiatsepiinien, kanssa voi lisätä neurologisten 
haittavaikutusten riskiä. Yhteisvaikutukset muiden epilepsia-
lääkkeiden kanssa: Senobamaatin samanaikainen käyttö mui-
den epilepsialääkkeiden kanssa kuten Fenytoiini, Fenobarbitaali. 
Klobatsaami, Lamotrigiini, Karbamatsepiini, Valproiinihappo, 
Lakosamidi, levetirasetaami tai okskarbatsepiini saattaa aiheut-
taa muutoksia lääkeaineiden altistuksessa. Tarkemmat tiedot 

yhteisvaikutuksista muiden epilepsialääkkeiden kanssa ks. val-
misteyhteenveto. Yhteisvaikutukset muiden lääkevalmisteiden 
kanssa: Senobamaatin samanaikainen käyttö muiden lääkeval-
misteiden kanssa kuten Suun kautta otettavat ehkäisyvalmisteet, 
CYP3A4:n substraatit, CYP2B6:n substraatit, CYP2C19:n subst-
raatit tai OAT3:n substraatit, saattaa aiheuttaa lääkeaineiden 
yhteisvaikutuksia. Tarkemmat tiedot yhteisvaikutuksista muiden 
lääkevalmisteiden kanssa ks. valmisteyhteenveto. Hedelmällisyys, 
raskaus ja imetys: Senobamaatin käyttöä ei suositella sellaisten 
naisten hoitoon, jotka voivat tulla raskaaksi ja jotka eivät   käytä 
ehkäisyä. Naisten, jotka voivat tulla raskaaksi ja jotka käyttävät 
suun kautta otettavia ehkäisyvalmisteita, on käytettävä lisäksi tai 
vaihtoehtoisesti muita ehkäisymenetelmiä, jotka eivät ole hor-
monaalisia, senobamaattihoidon aikana ja neljä viikkoa hoidon 
päättymisen jälkeen. Ei tiedetä, erittyvätkö senobamaatti tai sen 
metaboliitit ihmisen rintamaitoon. Rotilla tehdyt tutkimukset 
osoittivat senobamaatin erittyvän rintamaitoon. Varotoimena 
imetys on lopetettava Ontozry-hoidon ajaksi. Vaikutus ajokykyyn 
ja koneiden käyttökykyyn: Ontozry-valmisteella on kohtalainen 
vaikutus ajokykyyn ja koneidenkäyttökykyyn. Senobamaatti voi 
aiheuttaa uneliaisuutta, heitehuimausta, väsymystä/uupumusta, 
näön heikentymistä ja muita keskushermostoon liittyviä oireita, 
jotka voivat vaikuttaa ajokykyyn tai koneidenkäyttökykyyn. 
Potilaita neuvotaan olemaan ajamatta ajoneuvoa, käyttämättä 
monimutkaisia koneita tai ryhtymättä muihin mahdollisesti 
vaarallisiin toimiin. Haittavaikutukset: Yleisimmin raportoidut 
haittavaikutukset olivat uneliaisuus, heitehuimaus, väsymys/
uupumus ja päänsärky. Yleisimmin hoidon keskeyttämiseen 
johtaneet haittavaikutukset olivat, alenevassa järjestyksessä, 
ataksia, heitehuimaus, uneliaisuus, nystagmus, kiertohuimaus 
ja diplopia. Nämä haittavaikutukset riippuvat annoksesta, ja tit-
rausaikataulua on noudatettava tarkasti.Muut haittavaikutukset, 
ks. valmisteyhteenveto. Yliannostus: Yliannostuksen oireiden 
odotetaan olevan yhdenmukaisia Ontozry-valmisteen tunnettujen 
haittavaikutusten kanssa. Niihin kuuluvat uneliaisuus, väsymys/
uupumus ja heitehuimaus. Senobamaatin vaikutuksia varten ei 
ole käytettävissä spesifistä vastalääkettä. Potilaan yleinen tuki-
hoito on aiheellista, mukaan lukien elintoimintojen seuranta ja 
potilaan kliinisen tilan tarkkailu. Pakkaukset ja hinnat: 12,5 mg 
tabletti + 25 mg kalvopäällysteinen tabletti, 149,83 €. 50 mg kal-
vopäällysteinen tabletti: 14 tablettia 82,13 €, 28 tablettia 89,57 €. 
100 mg kalvopäällysteinen tabletti: 14 tablettia 83,91 €, 28 tablettia 
131,32 €. 150 mg kalvopäällysteinen tabletti: 14 tablettia 88,32 €, 
28 tablettia 167,55 €. 200 mg kalvopäällysteinen tabletti: 14 tablet-
tia 92,61 €, 28 tablettia 170,79 €. Korvattavuus: Reseptilääke. 
Rajoitettu peruskorvattavuus. Lisätiedot: Pharmaca Fennica 
tai Angelini Pharma S.p.A, Viale Amelia 70, 00181, Rooma, Italia. 
Tutustu valmisteyhteenvetoon ennen lääkkeen määräämistä. 
Tämä teksti perustuu valmisteyhteenvetoon 07/07/2022. 
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▼ Ontozry (senobamat)  
Antiepileptikum. ATC-nr.: N03A X25. Reseptgruppe C. 
Reseptpliktig legemiddel.
TABLETTER/TABLETTER, filmdrasjerte i kombinasjonspakning 
12,5 mg og 25 mg, filmdrasjerte 50 mg, 100 mg, 150 mg og 200 mg.
Indikasjoner: Adjuvant behandling av fokale epilepsianfall med 
eller uten sekundær generalisering hos voksne med epilepsi 
som ikke er tilstrekkelig kontrollert til tross for en historikk 
med behandling med minst 2 antiepileptika. Dosering: Voksne: 
Anbefalt startdose er 12,5 mg daglig, titrert gradvis til anbefalt 
måldose på 200 mg daglig. Basert på klinisk respons kan dosen 
økes til maks. 400 mg daglig. Seponering: Bør utføres gradvis 
for å minimere muligheten for tilbakevendende anfall (dvs. over 
minst 2 uker), med mindre sikkerhetsproblemer krever umid-
delbar behandlingsstopp. Glemt dose: Tas så snart pasienten 
husker det, med mindre det er <12 timer til neste planlagte dose. 
Spesielle pasientgrupper: Nedsatt leverfunksjon: Eksponering for 
senobamat er økt ved kronisk leversykdom. Endring i startdose 
er ikke nødvendig, men reduksjon i måldoser på opptil 50% 
må vurderes. Maks. anbefalt dose ved lett og moderat neds-
att leverfunksjon er 200 mg/dag. Skal ikke brukes ved alvorlig 
nedsatt leverfunksjon. Nedsatt nyrefunksjon: Skal brukes med 
forsiktighet, og reduksjon av måldosen kan vurderes ved lett til 
moderat (ClCR 30-<90 ml/minutt) eller alvorlig (ClCR <30 ml/
minutt) nedsatt nyrefunksjon. Maks. anbefalt dose ved lett, 
moderat eller alvorlig nedsatt nyrefunksjon er 300 mg/dag. 
Skal ikke brukes ved terminal nyresykdom eller hos pasienter 
som gjennomgår hemodialyse. Eldre ≥65 år: Forsiktighet bør 
utvises ved valg av dose, vanligvis med start i nedre doserings-
område pga. økt hyppighet av nedsatt lever eller nyrefunksjon 
og av samtidig sykdom, samt mulige interaksjoner ved poly-
farmasi. Administrering: Skal svelges med et glass vann. Kan 
tas med eller uten mat. Kan ikke deles nøyaktig da det ikke 
er delestrek. Kontraindikasjoner: Overfølsomhet for innholds-
stoffene. Familiært kort QT-tid-syndrom. Forsiktighetsregler: 
Selvmordstanker: Selvmordstanker og -atferd er rapportert ved 
antiepileptikabehandling for flere indikasjoner. Pasienten skal 
overvåkes for tegn på selvmordstanker og -atferd, og egnet 
behandling bør vurderes. Pasienten (og omsorgspersoner) 
skal rådes til å søke medisinsk hjelp ved tegn på selvmord-
stanker/-atferd. Legemiddelreaksjon med eosinofili og systemiske 
symptomer (DRESS): DRESS, som kan være livstruende eller 
dødelig, er rapportert når senobamatbehandling startes ved 
høyere doser og titreres raskt (ukentlig eller raskere titrering). 
DRESS er ikke sett når senobamat ble startet med 12,5 mg/
dag og titrert annenhver uke. Ved forskrivning skal pasienten 
informeres om tegn/symptomer på DRESS, og overvåkes nøye 
for hudreaksjoner. Symptomer på DRESS inkluderer vanligvis, 
men ikke utelukkende, feber, utslett tilknyttet andre organ-
systemer, lymfadenopati, unormale leverfunksjonstester og 
eosinofili. Tidlige manifestasjoner av overfølsomhet, slik som 
feber eller lymfadenopati, kan være tilstede selv om det ikke er 
tydelige tegn på utslett. Ved tegn og symptomer som tyder på 
disse reaksjonene skal behandlingen stoppes umiddelbart og 
alternativ behandling vurderes (etter behov). QT forkorting: En 
doseavhengig forkorting av QT intervallet er sett. Forsiktighet 
utvises ved forskrivning av senobamat i kombinasjon med andre 
legemidler som er kjent for å forkorte QT. Skal ikke brukes ved 
familiært kort QT-tid-syndrom (SQTS). Hjelpestoffer: Inneholder 
laktose og bør ikke brukes ved galaktoseintoleranse, total lak-
tasemangel eller glukose-galaktosemalabsorpsjon. Bilkjøring 
og bruk av maskiner: Kan gi somnolens, svimmelhet, fatigue, 
nedsatt syn og andre CNS-relaterte symptomer som kan påvirke 

evnen til å kjøre bil eller bruke maskiner. Pasienten anbefales 
å ikke kjøre bil, bruke komplekse maskiner eller delta i andre 
potensielt farlige aktiviteter inntil det er kjent om senobamat 
påvirker evnen til å utføre disse oppgavene. Interaksjoner: 
For utfyllende informasjon om relevante interaksjoner, bruk 
interaksjonsanalyse på felleskatalogen.no. Farmakodynamiske 
interaksjoner: CNS-depressiver: Samtidig bruk med andre CNS 
depressiver, deriblant alkohol, barbiturater og benzodiazepiner, 
kan øke risikoen for nevrologiske bivirkninger. Interaksjoner 
med andre antiepileptika: Fenytoin: Fenytoinkonsentrasjonen 
bør overvåkes under titrering av senobamat, og basert på 
individuell respons må fenytoindosen kanskje reduseres. 
Fenobarbital: Fenobarbitalkonsentrasjon bør overvåkes under 
titrering av senobamat, og basert på individuell respons må 
fenobarbitaldosen kanskje reduseres. Klobazam: Pga. en mulig 
økt eksponering for den aktive metabolitten av klobazam 
(N-desmetylklobazam) som er forbundet med CYP3A4-induksjon 
og CYP2C19-hemming, må klobazamdosen kanskje reduseres. 
Lamotrigin: Avhengig av individuell respons må senobamatdosen 
kanskje økes. Karbamazepin, valproat, lakosamid, levetiracetam og 
okskarbazepin: Ingen dosejustering nødvendig. Andre legemidler: 
Orale prevensjonsmidler: En doseavhengig CYP3A4-induksjon er 
sett. Fertile kvinner som bruker orale prevensjonsmidler bør 
bruke ekstra eller alternative ikke-hormonelle prevensjons-
midler. CYP3A4 og CYP2B6-substrater: Doseøkning av CYP3A4- 
og CYP2B6-substrater kan være nødvendig ved samtidig bruk. 
CYP2C19-substrater: Dosereduksjon av CYP2C19-substrater kan 
være nødvendig ved samtidig bruk. OAT3-substrater: Samtidig 
bruk kan gi økt eksponering for OAT3-substrater. Graviditet og 
amming: Graviditet: Skal ikke brukes under graviditet hvis ikke 
kvinnens kliniske tilstand gjør at behandling er påkrevd. Fertile 
kvinner skal bruke sikker prevensjon under og i inntil 4 uker etter 
avsluttet behandling. Amming: Risiko for nyfødte/spedbarn som 
ammes kan ikke utelukkes. Som en forholdsregel bør amming 
opphøre ved behandling. Bivirkninger: Svært vanlige (≥1/10): 
Nevrologiske: Hodepine, somnolens, unormal koordinasjon og 
gange. Vanlige (≥1/100 til <1/10): Gastrointestinale: Diaré, forstop-
pelse, kvalme, munntørrhet, oppkast. Hud: Utslett. Nevrologiske: 
Afasi, dysartri, nystagmus, svekket hukommelse. Psykiske: 
Forvirring, irritabilitet. Undersøkelser: Økte leverenzymer. 
Øye: Diplopi, tåkesyn. Overdosering/Forgiftning: Symptomer: 
Forventes å være iht. kjente bivirkninger og inkluderer søv-
nighet, tretthet og svimmelhet. Behandling: Generell støttende 
behandling, inkl. overvåkning av vitale tegn og observasjon av 
klinisk status. Basert på SPC godkjent av SLV/EMA: 07.07.2022. 
Pakninger og priser (pr. 01.02.2022): 12,5 mg og 25 mg: 14 stk. à 
12,5 mg + 14 stk. à 25 mg (blister, kombinasjonspakn.) kr. 1559,10. 
50 mg: 14 stk. (blister) kr. 834,90. 28 stk. (blister) kr. 885,90. 
100 mg: 14 stk. (blister) kr. 852,00. 28 stk. (blister) kr. 1310,70. 
150 mg: 14 stk. (blister) kr. 869,00. 28 stk. (blister) kr. 1735,60. 
200 mg: 14 stk. (blister) kr. 885,90. 28 stk. (blister) kr. 1735,60. 
Byttbar: Nei. Refusjon: Ja. Blå resept: Ja. Refusjonsberettiget 
bruk: Adjuvant behandling av fokale epilepsianfall med eller 
uten sekundær generalisering hos voksne med epilepsi som 
ikke er tilstrekkelig kontrollert til tross for en historikk med 
behandling med minst 2  antiepileptika. Innehaver av mar-
kedsføringstillatelsen: Angelini Pharma S.p.A. Viale Amelia 70, 
00181, Roma, Italia Kontakt (repr.): Angelini Pharma Nordics, 
Östermalmstorg 1, 114 42 Stockholm.

Les felleskatalogtekst eller preparatomtalen (SPC) for mer 
informasjon, se www.felleskatalogen.no
Sist endret: 07.09.2022

29Summaries and conclusions from the lectures on epilepsy at the EAN Congress June 25-28 2022



Ontozry® (cenobamat) 12,5 mg odragerad tablett samt 25 mg, 
50 mg, 100 mg, 150 mg och 200 mg filmdragerade tabletter. Rx F. 
Ontozry är indicerat som tilläggsbehandling av fokala anfall, med 
eller utan sekundär generalisering hos vuxna patienter med epi-
lepsi, som inte kontrollerats tillräckligt trots tidigare behandling 
med minst två antiepileptika. ATC-kod: N03AX25 – antiepileptika, 
övriga antiepileptika. Kontraindikationer: Överkänslighet mot 
den aktiva substansen eller mot något hjälpämne, ärftligt kort 
QT-syndrom. Varningar: Patienter ska uppsöka läkare om tecken på 
självmordstankar/självmordsbeteende uppstår, samt om tecken 
och symptom på läkemedelsreaktion med eosinofili och syste-
miska symtom (DRESS) inträffar. Innehåller laktos. Cenobamat 
kan minska exponeringen av substanser som metaboliseras via 
CYP3A4, CYP2B6 samt öka exponeringen av substanser som meta-
boliseras via CYP2C19. Cenobamat rekommenderas inte till fertila 
kvinnor som inte använder preventivmedel eller vid amning. MAH: 
Angelin Pharma S.p.A. Lokal kontakt: Angelini Pharma Nordics, 
Östermalmstorg 1, 114 42 Stockholm. Datum för senaste översyn 
av SPC: 07/2022. För AUP och ytterligare information, se www.
fass.se. 

▼ Detta läkemedel är föremål för utökad övervakning.
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