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Summary

The ILAE Classification of the Epilepsies has been updated to reflect our gain in
understanding of the epilepsies and their underlying mechanisms following the
major scientific advances which have taken place since the last ratified classification
in 1989=As-acritical tool for the practising clinician, epilepsy classification must be
relevant and dynamic to changes in thinking, yet robust and translatable to all areas
of the globe. Its primary purpose is for diagnosis of patients, but it is also critical for
epilepsy research, development of antiepileptic therapies and communication
around:the.werld. The new classification originates from a draft document
submitted forpublic comments in 2013 which was revised to incorporate extensive
feedbackfrom the international epilepsy community over several rounds of
consultation. It presents three levels, starting with seizure type where it assumes
that the patient is having epileptic seizures as defined by the new Seizure
Classification !, After diagnosis of the seizure type, the next step is diagnosis of
epilepsy.typesincluding focal epilepsy, generalized epilepsy, combined generalized
and focalepilepsy, and also an unknown epilepsy group. The third level is that of
epilepsy syndrome where a specific syndromic diagnosis can be made. The new
classification incorporates etiology along each stage, emphasizing the need to
consider etiology at each step of diagnosis as it often carries significant treatment
implications. Etiology is broken into six subgroups, selected because of their
potential therapeutic consequences. New terminology is introduced such as
developmental and epileptic encephalopathy. The term benign is replaced by the

terms self-limited and pharmacoresponsive, to be used where appropriate. Itis
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hoped that this new framework will assist in improving epilepsy care and research in

the 21" century.

Keywords: Classification; Epilepsy syndromes; Terminology; Etiology

Introduction

Ongoing efforts to refine the classification of the epilepsies have been made by the
International League Against Epilepsy (ILAE) almost since its inception in 1909 and
gained speciallmomentum in the early sixties when new concepts of classification
were proposéd by Henri Gastaut >*. Intense debate and acquisition of new
knowledge in the next two decades led to the landmark 1985 ILAE ‘Classification of
Epilepsies and.Epileptic Syndromes’ °, which was soon followed by a revised version
ratified by the ILAE General Assembly in 1989 °. The 1989 Classification has been
highlyzinfluential worldwide and has had a major impact on epilepsy care and
research. The work presented here builds on the efforts of many over more than a
century; we acknowledge their seminal contributions in the development of the

classification of the epilepsies.

Although many concepts outlined in the 1989 ILAE classification remain valid to this
day, it hassbecome increasingly clear that a revision is needed to account for
subsequentsscientific discoveries that over the last few decades have fundamentally
changed our understanding of the epilepsies as well as our approach to the diagnosis

and management of individuals with epilepsy.

Epilepsy.classification is the key clinical tool in evaluating an individual presenting
with seizures. It influences every clinical consultation yet its impact stretches far
beyond the clinical domain to clinical and basic epilepsy research and to the

development of novel therapies. Classification serves many purposes: providing a

framework for understanding the type of seizures that the patient has, the other

This article is protected by copyright. All rights reserved



Schefferetal 5

seizure types that are more likely to occur in that individual, the potential triggers for
their seizures and often their prognosis. Classification also informs the risks of co-
morbidities including learning difficulties, intellectual disability, psychiatric features
such as autism spectrum disorder, and mortality risk such as sudden unexpected
death in epilepsy (SUDEP). Importantly, classification often guides the selection of

antiepileptic therapies.

Classification.of the epilepsies has evolved dramatically since its inception in the
1960s '*°. The many iterations in classification reflect advances in understanding
phenotypic patterns and underlying mechanisms, based on major contributions from
clinical and basic research from around the world. These insights are incorporated
into the many.facets of clinical care for patients and lead to progress in the
development of innovative treatments be they pharmacological or dietary therapies,
surgical approaches or device development. Classification will always be a dynamic
process, iterative to the new insights gained through research and improved
understanding of this heterogeneous group of diseases. Its continued evolution into

the future promises to lead to further advances in patient care.

Classification engenders passionate debate. This is partly because it is built on the
complex clinical constructs underpinning epilepsy diagnosis and partly because it is
so critical.to.our daily practice. Classification has been based on expert opinion
drawing together epileptologists and related experts from around the world. While
there issno'doubt that the desired endpoint is a scientifically-based classification, our
undeéerstanding is not sufficiently advanced to construct a classification on a
scientifically rigorous basis % Thus current proposals are based on a combination of
the latest scientific understanding coupled with high level expert opinion, including
an extensivesconsultation with epilepsy professionals and the wider epilepsy

community worldwide.

When a patient presents with seizures, the clinician works through several critical
steps in making a diagnosis. Before attempting to classify a seizure, the physician

must determine whether the paroxysmal event is indeed an epileptic seizure with a
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myriad of differential diagnoses being possible. These include convulsive syncope,
parasomnias, movement disorders and other non-epileptic events

(https://www.epilepsydiagnosis.org/epilepsy-imitators.html). This diagnostic step is

taken as already established at the point of beginning to classify the patient’s

epilepsy.

In terms.of.epilepsy classification, the clinician starts by classifying the type of
seizureThis:is the subject of the companion paper on the new classification of
seizure/types . Then, the patient’s type of epilepsy needs to be classified and, in
many cases,.a specific epilepsy syndrome diagnosis can be made. Just as
importantly, strenuous attempts to identifiy the etiology of their epilepsy should be
made at eachistep in the diagnostic pathway. Classification of seizure type and
epilepsy type both take into account the results of investigations such as EEG and
neuroimaging studies together with other studies exploring the underlying etiology
of the epilepsy. Here, we present the first major Classification of the Epilepsies since

the last ratified ILAE Classification in 1989.

Methods

In the past, ILAE position papers on fundamental matters such terminology,
definition,and,classification of seizures and epilepsy required ratification by the
General Assembly through a vote by the representatives of the ILAE Chapters from
around the'world °. This approach is no longer optimal, since it does not permit
adequate engagement of the greatly expanded constituency of epilepsy experts
around the world and fails to exploit opportunities offered by impressive advances in
communication tools.

Consequently, in 2013 the League set in place a new process for the finalization and
approval of position documents, i.e. documents which reflect the ILAE position on
topics that involve adoption of a common language or set of definitions (e.g.

defining epilepsy, classification). This process is highly iterative and involves initial
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production of the document by a group of experts selected by the League, posting
the document on the ILAE website, soliciting comments and criticism by all
stakeholders, and appointing a separate expert panel to review and incorporate the
public comments. This process takes place in parallel with the peer review
conducted by the journal to which the document is submitted for publication

(http://www.ilae.org/Visitors/Documents/Guideline-PublPolicy-2013Aug.pdf)

In the case.ofithe revised Classification, a first proposal which preceded
implementation of the procedure outlined above was published by the ILAE
Commission on Classification and Terminology in 2010 °. The emphasis was on
employing transparent terminology, where words mean what they say. The 2010

1229 A new

publication triggered extensive discussion and commentaries
Commission on Classification and Terminology was subsequently appointed by the
ILAE Executive and tasked to produce a revised Classification through the procedure
outlined for ILAE position documents. The Commission submitted the initial
documentin 2013, and the document was posted online inviting discussion
(supplémentary material for Scheffer et al 2016 *°). Avid community engagement
and debatesoccurred, with 128 comments received from 43 countries. The response
was so extensive and the feedback on important concepts so conflicting that the
panel imcharge for reviewing the public comments determined that further pubic
engagement was necessary to ensure the highest possible level of agreement. The
roadmap.followed by the panel to solicit further engagement and to respond to
feedbackfrom stakeholders is described in an article published in Epilepsia Open in
2016;"which7again invited feedback from the global community . Further

comments and opinions were then deliberated and considered in finalizing the

present position document which defines the Classification of the Epilepsies in 2017.

Classification of the Epilepsies
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The new Classification of the Epilepsies is a multi-level classification, designed to
cater for classifying epilepsy in different clinical environments (Figure). This is in
acknowledgement of the wide variation in resources around the world meaning that
different levels of classification will be possible depending on the resources available
to the clinician making the diagnosis. Where possible, a diagnosis at all three levels

should be sought as well as the etiology of the individual’s epilepsy.

Seizur

The starting'point of the Epilepsy classification framework is the Seizure Type; it
assumesthat'the clinician has already made a definite diagnosis of an epileptic
seizure and isinot meant to be a diagnostic algorithm to distinguish epileptic from
non-epileptic events. The Seizure Type Classification is determined according to the
new nomenclature in the accompanying paper . Seizures are classified into focal

onset, generalized onset and unknown onset.

In somessettings, classification according to Seizure Type may be the maximum level
possiblesfor diagnosis as there may be no access to EEG, video and imaging studies.
In other cases, there may simply be too little information available to be able to

make a‘higher level diagnosis, such as when a patient has only had a single seizure.

Criler

The second.level is that of Epilepsy Type and assumes that the patient has a
diagnosis'efepilepsy based on the 2014 definition **. The Epilepsy Type level
includes‘a’new category of “Combined Generalized and Focal Epilepsy” in addition to
the well-established epilepsies of Generalized Epilepsy and Focal Epilepsy. It also
includes an'Unknown category. Many epilepsies will include multiple types of

seizures.
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For a diagnosis of Generalized Epilepsy, the patient would typically show generalized

spike-wave activity on EEG. Individuals with generalized epilepsies may have a range

of seizure types including absence, myoclonic, atonic, tonic and tonic-clonic seizures.

The diagnosis of generalized epilepsy is made on clinical grounds, supported by the
finding 'of typical interictal EEG discharges. Caution needs to be exercised for a
patient\with generalized tonic-clonic seizures and a normal EEG. In this case,
suppertive.evidence would need to be present to make a diagnosis of generalized

epilepsy,isuch.as myoclonic jerks or a relevant family history.

Focal Epilepsies include unifocal and multifocal disorders as well as seizures involving

one hemisphere. A range of seizure types can be seen including focal aware
seizures, focal impaired awareness seizures, focal motor seizures, focal non-motor
seizures, and focal to bilateral tonic-clonic seizures. The interictal EEG typically
shows focal epileptiform discharges but the diagnosis is made on clinical grounds,

supported by EEG findings.

The new group of Combined Generalized and Focal Epilepsies exists as there are
patients who have both generalized and focal seizures. The diagnosis is made on
clinical grounds, supported by EEG findings. Ictal recordings are helpful but not
essential. may show both generalized spike-wave and focal
epileptiform.discharges, but epileptiform activity is not required for the diagnosis.
Common examples in which both types of seizures occur are Dravet syndrome and

Lennox<Gastaut syndrome.

The Epilepsy type may also be the final level of diagnosis achievable where the
clinician is unable to make an Epilepsy Syndrome diagnosis. Examples include: the
common situation of a child or adult with non-lesional temporal lobe epilepsy who
has Focal Epilepsy with no known etiology; a 5 year old child presenting with

generalized tonic-clonic seizures and generalized spike-wave activity on EEG who

cannot be classified into a known epilepsy syndrome but has a clear-cut diagnosis of

Generalized Epilepsy; or the less common scenario of a 20 year old woman with both

focal impaired awareness seizures and absence seizures with both focal discharges
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and generalized spike wave on EEG recordings and normal MRI, therefore, she would

have a diagnosis of Combined Generalized and Focal Epilepsy.

The term “Unknown” is used to denote where it is understood that the patient has
Epilepsy but the clinician is unable to determine if the Epilepsy Type is focal or
generalized because there is insufficient information available. This may be for a
variety of.reasons. There may be no access to EEG or the EEG studies may have been
uninformative e.g. normal. If the Seizure Type(s) are unknown, then the Epilepsy
Type may be unknown for similar reasons although the two may not always be
concordant. For example, the patient may have had several symmetrical tonic-clonic
seizures \without focal features and normal EEG recordings. Thus the onset of the

seizures is unknown and the person has an unknown epilepsy type.

The third'level is an Epilepsy Syndrome diagnosis. An epilepsy syndrome refers to a
cluster‘of.features incorporating seizure types, EEG and imaging features that tend
to occurtogether. It often has age-dependent features such as age of onset and
remission (where applicable), seizure triggers, diurnal variation and sometimes
prognosis > ®. It may also have distinctive co-morbidities such as intellectual and
psychiatric dysfunction, together with specific findings on EEG and imaging studies. It
may havesassociated etiological, prognostic and treatment implications. Importantly,
an epilepsy syndrome does not have a one-to-one correlation with an etiological
diagnosis and serves a different purpose such as guiding management. There are
many well.recognised syndromes, such as childhood absence epilepsy, West and
Dravet syndromes, although it should be noted that there has never been a formal
classification of syndromes by the ILAE *°. The recently developed educational ILAE
website, epilepsydiagnosis.org, provides an excellent resource to understand the
parameters for diagnosis, review videos of seizure types and the EEG features of

many established syndromes and has been devised as a teaching tool.
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Idiopathic Generalized Epilepsies

Within the Generalized Epilepsies is the well-recognised and common subgroup of
the Idiopathic Generalized Epilepsies (IGEs). The IGEs encompass four well-
established epilepsy syndromes: Childhood Absence Epilepsy, Juvenile Absence
Epilepsy, Juvenile Myoclonic Epilepsy and Generalized Tonic-Clonic Seizures Alone
(formerly known as Generalized Tonic-Clonic Seizures on Awakening but modified in
recognitionthat seizures can occur at any time of day). The intention to remove the
term “idiopathic” from the nomenclature of Epilepsy Classification was suggested as
its definition was “no known or suspected etiology other than possible hereditary

”5 The Greek term “idios” refers to self, own and personal, and is thus

predisposition
meant to.reflect the genetic etiology without explicitly saying so. Idiopathic may
therefore be regarded as an imprecise term given our increasing recognition and
discovery of the genes involved in many epilepsies, including those with monogenic
(with inherited or de novo pathogenic variants) or complex (polygenic with or

without environmental factors) inheritance. Also, the word ‘genetic’ may sometimes

be wrongly interpreted as synonymous with ‘inherited’.

It is therefore more meaningful to refer to this group of syndromes as Genetic
Generalized Epilepsies (GGEs) where the clinician feels there is sufficient evidence
for thisiclassification. Such evidence is drawn from meticulous clinical research of
the inheritance of these syndromes in twin and family studies and does not mean
that specific genetic mutations have been identified. Indeed, it is currently rarely the
case that'the'genetic mutation(s) causing a patient’s epilepsy has been determined,
perhaps with'the exception of the infantile onset developmental and epileptic
encephalopathies where many patients have been shown to have a de novo

pathogenic variant 2.

There'has been, however, considerable desire to retain the term IGE. The Task Force
has therefore decided that the term IGE will be acceptable specifically for the group
of four epilepsy syndromes: Childhood Absence Epilepsy, Juvenile Absence Epilepsy,

Juvenile Myoclonic Epilepsy and Generalized Tonic-Clonic Seizures Alone. In
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individual cases, the term Genetic Generalized Epilepsy may be used where the

clinician is comfortable with invoking a genetic etiology.

Self-limited focal epilepsies

There are several self-limited focal epilepsies, typically beginning in childhood. The
most common'is self-limited epilepsy with centrotemporal spikes, formerly called
“benign.epilepsy with centrotemporal spikes”. Others included in this broad group
are theself-limited occipital epilepsies of childhood, with the early-onset form
describéd by Panayiotopoulos and the late-onset form by Gastaut®®. Other self-

35
|

limited frontal lobe**, temporal **> and parietal lobe epilepsies *® have been described

with some beginning in adolescence and even adult life.

From the moment that the patient presents with their first epileptic seizure, the
cliniciansshould be aiming to determine the etiology of the patient’s epilepsy. A
range ofietiological groups has been recognised with emphasis on those that have
implications for treatment. Often the first investigation carried out involves
neuroimaging, ideally MRI where available. This enables the clinician to decide if
there is a structural etiology for the patient’s epilepsy. The five additional etiological
groups are genetic, infectious, metabolic and immune, as well as an unknown group
(Figure).Arpatient’s epilepsy may be classified into more than one etiological
category;the‘etiologies are not hierarchical and the importance given to the
patient’s etiological group may depend on the circumstance. For instance, a patient
with tuberous sclerosis has both a structural and a genetic etiology; the structural
etiology is critical for epilepsy surgery while the genetic etiology is key for genetic

counselling and consideration of novel therapies such as mTOR inhibitors.

Struct

The concept behind a structural etiology is that a structural abnormality has a
substantially increased risk of being associated with epilepsy based on appropriately

designed studies '°. A structural etiology refers to abnormalities visible on structural
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neuroimaging where the electro-clinical assessment together with the imaging
findings lead to a reasonable inference that the imaging abnormality is the likely
cause of the patient’s seizures. Structural etiologies may be acquired such as stroke,
trauma and infection, or genetic such as many malformations of cortical
development. Despite there being a genetic basis with such malformations, the
structural correlate underpins the person’s epilepsy. Identification of a subtle
structurallesion requires appropriate MRI studies using specific epilepsy

protocols,’

There are well recognized associations within the epilepsies with a structural
etiology. These include the relatively frequent finding of mesial temporal lobe
seizures with-hippocampal sclerosis. Other key associations include gelastic seizures
with hypothalamic hamartoma, Rasmussen syndrome, and hemiconvulsion-
hemiplegia-epilepsy. Recognition of these associations is important to ensure that
the patient’s.imaging is carefully examined for a specific structural abnormality. This
in turn highlights the need for consideration for epilepsy surgery should the patient

fail medical therapy.

The underlying basis for a structural abnormality may be genetic or acquired or both.
For example, polymicrogyria may be secondary to mutations in genes such as GPR56,
or acquired,.secondary to intrauterine cytomegalovirus infection 38, Acquired
structural causes include hypoxic-ischemic encephalopathy, trauma, infection and
stroke. Where a structural etiology has a well-defined genetic basis such as tuberous
scleresis complex, which is caused by mutations in the genes TSC1 and TSC2
encoding hamartin and tuberin respectively, both etiological terms, structural and

genetic can be used.
. Gen

The concept of a genetic epilepsy is that it directly results from a known or presumed

genetic mutation in which seizures are a core symptom of the disorder. The
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epilepsies in which a genetic etiology has been implicated are quite diverse and, in

most cases, the underlying genes are not yet known.

First, the inference of a genetic etiology may be based solely on a family history of an
autosomal dominant disorder. For example, in the syndrome of Benign Familial
Neonatal Epilepsy, most families have mutations of one of the potassium channel
genes, KENQ2,0r KCNQ3 9, Conversely, in the syndrome of Autosomal Dominant
NocturnalFrental Lobe epilepsy, the underlying mutation is only known in a small

proportion of individuals at this time *°.

Second, a genetic etiology may be suggested by clinical research in populations with
the same syndrome such as Childhood Absence Epilepsy or Juvenile Myoclonic
Epilepsy. Evidence for a genetic basis comes from elegant studies such as Lennox’s

twin studies.imthe 1950s and familial aggregation studies ***.

Third, a molecular basis may have been identified and implicate a single gene or
copy number variant of major effect. There is an increasing number of patients with
known genetic abnormalities causing both severe and mild epilepsies. Molecular
genetics has led to identification of the causative mutation in a large number of
epilepsy genes, most frequently arising de novo, in 30% to 50% of infants with severe

developmental and epileptic encephalopathies *.

The bést known example is Dravet syndrome in which more than 80% of patients
have a pathogenic variant of SCN1A. Importantly, a monogenic etiology may cause a
spectrum of mild to severe epilepsies, such as SCN1A mutations which are associated
with Dravet.syndrome and Genetic Epilepsy with Febrile Seizures Plus (GEFS+), and

434 Understanding the phenotypic spectrum

may have.implications for treatment
associated with mutations of a specific gene is critical information as the finding of a
mutation in a specific gene may not, on its own, enable prediction of the outcome.

Interpretation of its significance needs to be considered in the context of the
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electroclinical presentation. Thus, to date, the majority of genes show phenotypic

heterogeneity and the majority of syndromes reveal genetic heterogeneity.

Where epilepsy follows complex inheritance, which implies multiple genes
with/without an environmental contribution, susceptibility variants may be
identified.which contribute to causation but are insufficient alone to cause

45; 46

epilepsy =In this setting, there may be no family history of seizures as other

family members do not have enough epilepsy genetic variants to be affected.

Importantly, genetic does not equate to inherited. An increasing number of de novo

4752 This means that

mutations is being identified in both severe and mild epilepsies
the patient has a new mutation that has arisen in him or her, and therefore is
unlikely to have a family history of seizures and has not inherited the genetic
mutation. Nevertheless, this patient may now have a heritable form of epilepsy. For
example,if'the individual has a de novo dominant mutation, their offspring will have
a 50% risk of inheriting the mutation. This does not necessarily mean that their

children will"have epilepsy as its expression will depend on the penetrance of the

mutation.

Drilling down further, patients may be mosaic for a mutation, with two populations
of cells'with one population having the mutation and the other having the wild type
allele. Mesaicism may impact on the severity of their epilepsy with lower mosaicism

rates'FesUIting in a milder severity of their epilepsy, as shown in SCN1A studies °>.

A genetic etiology does not exclude an environmental contribution. It is well
accepted that’environmental factors contribute to seizure disorders; for example,
many-individuals with epilepsy are more likely to have seizures with sleep
deprivation, stress and illness. A genetic etiology refers to a pathogenic variant

(mutation) of significant effect in causing the individual’s epilepsy.
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The commonest etiology worldwide is where epilepsy occurs as a result of an
infection >*. The concept of an infectious etiology is that it directly results from a
known infection in which seizures are a core symptom of the disorder. An infectious
etiology refers to a patient with epilepsy, rather than with seizures occurring in the
setting of acute infection such as meningitis or encephalitis. Common examples in
specificiregions of the world include neurocysticercosis, tuberculosis, HIV, cerebral
malaria; subacute sclerosing panencephalitis,cerebral toxoplasmosis and congenital
infections such as Zika virus and cytomegalovirus. These infections sometimes have a
structural correlate. An infectious etiology carries specific treatment implications. An
infectious‘etiology may also refer to the post-infectious development of epilepsy,

such as viral encephalitis leading to seizures in the aftermath of the acute infection.

Metal

A range‘of metabolic disorders is associated with epilepsy. This area is expanding and
a greater understanding of the phenotypic spectrum emerging. The concept of a
metabolie.epilepsy is that it directly results from a known or presumed metabolic
disorderin which seizures are a core symptom of the disorder. Metabolic causes
refer to a well delineated metabolic defect with manifestations or biochemical
changes throughout the body such as porphyria, uremia, amino-acidopathies or
pyridoxine dependent seizures. In many cases, metabolic disorders will have a
genetic defect. It is likely that the vast majority of metabolic epilepsies will have a
genetic basis but some may be acquired such as cerebral folate deficiency. The
identifieation ef specific metabolic causes of epilepsy is extremely important due to
implications;for specific therapies and potential prevention of intellectual

impairments

MM
The concept of an immune epilepsy is that it directly results from an immune
disorder in which seizures are a core symptom of the disorder A range of immune

epilepsies has been recently recognized with characteristic presentations in both
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adults and children **. An immune etiology can be conceptualized as where there is
evidence of autoimmune-mediated central nervous system inflammation. Diagnosis
of these autoimmune encephalitides is rapidly increasing, particularly with greater
access to antibody testing. Examples include anti-NMDA receptor encephalitis and
anti-LGI1 encephalitis >>. With the emergence of these entities, this etiological
subgroup deserves a specific category particularly given the treatment implications

withtargeted.immunotherapies.

Unknp
Unknown means that the cause of the epilepsy is not yet known. There remain many
patients\withfepilepsy for whom the cause is not known. In this category it is not
possible to make a specific diagnosis apart from the basic electroclinical semiology
such as frontal lobe epilepsy. The extent to which a cause can be found depends on
the extent of the evaluation available to the patient. This differs across different
health caressettings and countries and hopefully will improve over time in resource

poor countries.

ol
There.is'increasing awareness that many of the epilepsies are associated with co-
morbidities'suich as learning, psychological and behavioural problems (Figure, left
hand vertical'oval). These range in type and severity, from subtle learning difficulties
to intellectual disability, to psychiatric features such as autism spectrum disorders
and depression, to psychosocial concerns. In the more severe epilepsies, a complex
range of co-morbidities may be seen, including motor deficits such as cerebral palsy
or deterioration in gait, movement disorders, scoliosis, sleep and gastro-intestinal

disorders. Like etiology, it is important that the presence of co-morbidities be

This article is protected by copyright. All rights reserved



Scheffer et al 18

considered for every patient with epilepsy at each stage of classification, enabling

early identification, diagnosis and appropriate management.

New terminology and definitions

Developmental and epileptic encephalopathies

The term.“epileptic encephalopathy” was re-defined in the Berg et al. 2010 *° report
as where,the€pileptic activity itself contributes to severe cognitive and behavioral
impairments above and beyond what might be expected from the underlying
pathology alone (e.g. cortical malformation). Global or selective impairments can
worsen over time. These impairments can be seen along a spectrum of severity and

across all'epilepsies and can occur at any age.

The concept of the epileptic encephalopathy may be applicable to epilepsies at all
ages and should be utilised more widely than just for the severe epilepsies with
onset in infancy and childhood. Many epilepsy syndromes associated with
encephalopathy have a genetic etiology, such as West syndrome where there is
marked genetic heterogeneity, and Epileptic encephalopathy with continuous spike-
and-waveduring sleep (CSWS), where the first genes have begun to emerge *.
Equally; such'syndromes may have an acquired cause such as hypoxic-ischemic
encephalopathy or stroke, or may be associated with a malformation of cortical

development that may also have a genetic or acquired etiology.

The conceptiof an epileptic encephalopathy can also be applied to single gene
disordefrs;such as CDKL5 encephalopathy and CHD2 encephalopathy. However, a
singlesgéne may cause an epileptic encephalopathy in some individuals and a self-
limited epilepsy in others; examples include SCN1A, SCN2A, SLC2A1, KCNQ2, KCNA2
and CHD2. In an epileptic encephalopathy, the abundant epileptiform activity
interferes with development resulting in cognitive slowing and often regression, and

sometimes is associated with psychiatric and behavioural consequences. The
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epileptiform activity can cause regression in an individual with normal development
or pre-existing developmental delay, who then shows developmental plateauing or
regression. A key component of the concept is that amelioration of the epileptiform
activity may have the potential to improve the developmental consequences of the
disorder. This is a critical issue from a clinical perspective and one often mirrored in

the observations of families and clinicians.

Many of these severe genetic disorders also have developmental consequences
arising directly from the effect of the genetic mutation, in addition to the effect of
the frequent epileptic activity on development. There are several ways in which this
may manifest. There may be pre-existing developmental delay, complicated by
plateauing orregression with seizure onset or with prolonged seizures. In other
disorders;developmental slowing may occur on a background of normal
development;with the slowing emerging prior to the presence of frequent epileptic
activity,on the EEG. A well-known example is the relatively common encephalopathy
of Dravet syndrome, in which developmental slowing or regression occurs between
one and twanyears of age, at a time when epileptiform activity on EEG is typically not
yet frequentsThis suggests a developmental component in addition to an epileptic
component, with both occurring secondary to the underlying sodium channel
subunit-gene(SCN1A) mutation found in >80% of cases. In a third group, the epilepsy
may settle down relatively early in the child’s history but the developmental
consequences may remain profound as seen in some patients with KCNQ2
encephalopathy or STXBP1 encephalopathy. These observations, pertinent to many
of the.genetic encephalopathies, suggest that a broadening of the terminology,
where appropriate, to include the word “developmental” acknowledges that both
aspects'may be playing a role in the clinical presentation. These concepts are crucial

to understanding the disease process for both families and clinicians.

It is therefore suggested that the term “developmental and epileptic
encephalopathy” be used where appropriate and can be applied to individuals of any

age. This allows for the use of either or both descriptors: developmental
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encephalopathy where there is just developmental impairment without frequent
epileptic activity associated with regression or further slowing of development;
epileptic encephalopathy where there is no pre-existing developmental delay and
the genetic mutation is not thought to cause slowing in its own right; and
developmental and epileptic encephalopathy where both factors play a role. Often it
may not be possible to disentangle whether the epileptic or developmental

component.is.more important in contributing to a patient’s presentation.

Many patients with these disorders have previously been classified as ‘symptomatic
generalized epilepsies’; however, this term will no longer be used as it was applied to
a highly heterogeneous group of patients. This term has been applied to patients
with developmental encephalopathies and epilepsy (eg. static intellectual disability
and mild epilepsy), those with epileptic encephalopathies, those with developmental
and epileptic encephalopathies as well as some patients with generalized epilepsy or
combined generalized and focal epilepsy. The new classification will allow more

precise'classification of these individuals’ epilepsy.

In many instances, where a genetic mutation of major effect is identified, the terms
‘developmental and epileptic encephalopathy’ may be subsumed by using the name
of the underlying condition. For example, many of the well recognised
developmental and epileptic encephalopathies can now be called by their gene
name together with the word encephalopathy, such as “STXBP1 encephalopathy” or
“KCNQ2encephalopathy”. This is particularly important when referring to a genetic
disease"where genes are associated with both severe and self-limited,
pharmacoresponsive epilepsies, such as KCNQ2 or SCN2A. Then the term
“encephalopathy” can be used to denote the severe form of the disease associated

with developmental impairment.

Self-limited and pharmacoresponsive
With increasing recognition of the impact of these co-morbidities on an individual’s
life, there has been considerable concern that the term “benign” underestimates this

burden particularly in the milder epilepsy syndromes such as benign epilepsy with
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centrotemporal spikes (BECTS) and childhood absence epilepsy (CAE). Despite the
gestalt of a benign syndrome, BECTS may be associated with transient or long-lasting

56; 57

cognitive effects and CAE with significant psychosocial consequences such as

increased risk of early pregnancy 2.

The Berg et al report © suggested new terms to distil the elements implied in the
term.“benign”. Thus “benign”, as a descriptor for epilepsy, is replaced by both “self-
limited=and:“pharmacoresponsive”, each replacing different components of the
meaning of benign . “Self-limited” refers to the likely spontaneous resolution of a
syndrome. “Pharmacoresponsive” means that the epilepsy syndrome will be likely to
be controlled/'with appropriate anti-epileptic therapy. It is important to
acknowledge, however, that there will be individuals with these syndromes who are
not pharmacoresponsive. As noted previously there is no formal ILAE classification of
syndromes however we expect the word benign in time will be replaced in the
names of specific syndromes. The terms “malignant” and “catastrophic” will no
longer be used; they will be removed from the epilepsy lexicon because of their

serious.and devastating connotations.

It is hoped that this new Classification of the Epilepsies will serve the epilepsy
community well, leading to improved diagnosis, understanding of etiology and
targeted therapies to the patient’s disease. It is notable that even where the etiology
is clearly. defined, the underlying mechanism producing recurrent seizures still
requireselucidation. With the advent of significant advances in understanding the
neurobiology of seizures and epileptic diseases, there have been major paradigm
shifts in‘the concepts underpinning classification. This Classification is designed to
mirror current understanding, so that it is relevant to clinical practice as the pre-

eminent toolfor communication in both clinical and research domains.
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e The ILAE presents a revised framework for the Classification of the Epilepsies,
designed to work with the classification of seizure types.

e Levels of diagnosis: seizure type, epilepsy type (focal, generalized, combined
generalized and focal, unknown) and epilepsy syndrome.

e An etiological diagnosis should be considered from when the patient first
presents, and at each step along the diagnostic pathway. A patient’s epilepsy
may-be classified into more than one etiological category.

e The.term ‘benign’ is replaced by the terms self-limited and
pharmacoresponsive to be used where appropriate.

e The term ‘developmental and epileptic encephalopathy’ can be applied in

whole or in part where appropriate.

Legend for Figure

Figure. Framework for Classification of the Epilepsies
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