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Epilepsy, an orphan disorder within the
neurodevelopmental family

Rohit Shankar

In 1997, the neurologist Rajendra Kale
stated in the British Medical Journal ‘The
history of epilepsy can be summarised as
4000 years of ignorance, superstition, and
stigma followed by 100 years of knowl-
edge, superstition, and stigma’. Epilepsy
remains an orphan disorder, in so much
that it remains ostracised from the family
of neurodevelopmental disorders (NDDs).

The NDDs primarily refer to intellectual
disability (ID), attention deficit hyperactivity
disorder (ADHD), autism spectrum disorder
(ASD), communication disorders, specific
learning disorders and motor disorders such
as tics/Tourette. The Diagnostic and Statis-
tical Manuel of Mental Disorders fifth edition
(DSM V) description emphasises that NDDs
typically have a childhood onset, with mani-
festations in early period as developmental
deficits. Epilepsy and epileptic encephalop-
athy are not listed under NDDs, but epilepsy
in particular genetic epilepsy is a remarkably
common comorbidity of NDDs. Significantly
higher epilepsy prevalence is observed in ID
(22.5%), ASD (20%) and ADHD (15%) than
the population prevalence (0.8%)." Preva-
lence data are not sufficient to explain the
variation in care outcomes between people
with NDD, with and without epilepsy. We
conclude that this driven by ignorance, lack
of evidence and indifference. We argue that
genetic epilepsy deserves to be considered as
a key member of the NDDs and that doing
so will lead to improvements in holistic care.
Seizures and epilepsy which have a known
aetiology due to drugs, environmental toxins,
infections, head trauma, stroke or dementia
are not considered under the umbrella of
NDDS in this paper.

SHARED ORIGINS

There is compelling epidemiological and
biological evidence to propose that the
primary pathology causing maldevelopment
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offor damage to the brain' produces both
NDD and epilepsy. Nowhere, is this more
prominent than in the understanding of
the shared genetic causes of NDD with and
without epilepsy.” Single-gene epilepsies
diagnosed before the age of 3 years,’ are
common and present at a rate of one per
2120 live births. From these data 1043
adults per 100000 will need to see a neurol-
ogist or a professional trained in epilepsy
management, many of whom will also have
an NDD.®

Various common syndromes presenting
with NDD or epilepsy issues are recognised
to overlap. Epileptic encephalopathies (such
as Dravet syndrome, Lennox- Gastaut
syndrome, West syndrome) characterised by
a shared origin of intractable abnormal elec-
tric discharges (epileptic in nature), occurring
from an early age and leading to progressive
psychomotor dysfunction which has signif-
icant impact on development. This leads
to residual deficits in cognition, behaviour
and personality which has a symptomatic
appearance of NDDs.” The level of NDD is
dynamic, meaning that aggressive and early
seizure control may reduce the severity of
NDD.'?

Whereas, many NDD dominant condi-
tions, which may not be true epileptic
encephalopathy such Rett syndrome, fragile
X, trisomy 21, tuberous sclerosis, still
demonstrate a very high seizure burden.!?

ASSOCIATIONS WITH MAJOR NDDS
Epilepsy and ID

Clinical research of NDD and epilepsy largely
focuses on ID, ignoring the fact that ID and
epilepsy rarely present in isolation, without
other NDDs. In the UK it is estimated that
22.5% of people with ID have comorbid
epilepsy and those with ID form approxi-
mately 30% of all people with epilepsy.' 2* To
understand the relationship between epilepsy
and ID it is critical to correctly partition the
population in to those with mild ID, where
the biological causes are more similar to
the average IQ population, and those with
severe and profound ID who present with
completely different needs (table 1). Even
making this distinction may be hard; it is rare
for adults to receive adequate psychometric
testing to estimate their cognitive abilities.
Furthermore ID in literature is a nebulous
concept complicated in this cohort by the
relationship with antiseizure medication.”

Epilepsy and ASD and ADHD
It is estimated that 20%-30% of autistic
people develop epilepsy. There are clear
genetic syndromes where ASD may present
before seizures and may be the more ‘domi-
nant’ phenotype, such as Landau-Kleffner
and Retts syndromes.’ > Where epilepsy and
ASD coexist, it predicts a greater involvement
of other NDDs, and severe ID in particular.'?
The management of this group particularly
given the higher levels of association with
complex mental health and physical coex-
isting conditions often require specialist
multi-disciplinary approaches.*'°

Despite ADHD almost certainly being
under-diagnosed in adults and children
with epilepsy, it is certain over-represented:
epilepsy has a prevalence rate of 15%-20%
in ADHD, and ADHD has been found in
20%-50% in children with epilepsy. This
speaks to a likely bi-directional link between
ADHD and epilepsy, which may or may not
be independent of coexisting ID.

Psychiatric overlap

Another area of association is that both
NDDs and epilepsy independently are
significantly associated with a range of major
psychiatric disorders. A principal example is
that of psychosis. The life time prevalence
of psychosis is approximately 3%."" People
with epilepsy have an increased risk with
prevalence rates of 6%.'* The prevalence of
psychosis in a population with ID is at least
three times higher than that in the general
population.” Psychotic disorders are highly
prevalent in ADHD with the lifetime preva-
lence around 10%"* and a similar prevalence
(9.6%) is reported in ASD."

CURRENT EPILEPSY-NDD CONUNDRUM
Both NDD and epilepsy populations inde-
pendently are disadvantaged groups from
a physical health, mental health and social
perspectives.® People with NDD commonly
have a more challenging epilepsy to control
and diagnose, have multiple seizure types
and are often resistant to drug treatment.” '’
Epilepsy is the clinical expression of a physio-
logical state that permits unprovoked seizures
and as such it is a disease with a multitude of
causes; considering it as a singular disorder
is deeply unhelpful. The 2017 ILAE clas-
sification of epilepsy prompts us to clas-
sify epilepsy not only in terms of aetiology
but in the context of comorbidities, such
as NDD'®; with the ambition of achieving
optimal seizure control and improving
quality of life.” ' People with NDD too
are a heterogeneous group, and the expres-
sion of their varied NDD are manifold.
This can make diagnosis and management
challenging.' 2 #'° People with NDD have
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Table 1

Key areas of differences in epilepsy characteristics between people with ID and general population

Intellectual disability (ID)

General population

Prevalence of epilepsy in the UK

Treatment resistance to antiseizure drugs
Comorbidity

Sudden unexpected death in epilepsy (SUDEP) rates

Representation of epilepsy in premature mortality
Approximate reduction in life expectancy in the UK
Prevalence of psychiatric conditions

Presence of psychiatric conditions in those who died

Crude average number of antiseizure medication
prescribed

Polypharmacy

20%-22.5%, 10%—12% in those with mild ID and 30%-50%

in those with moderate to profound ID
Up to 60%
10-12 conditions

3-9 times higher that general population with epilepsy

5%

15-30 years depending on the degree of ID
49.1% in non-epilepsy

N/A

2-4

Very high

0.6%—-1%

20%—-30%

Two chronic health conditions, rising to six in people
older than 65 years

20-24 times higher than general population without
epilepsy

0.2%

2-10 years depending on the nature of epilepsy
20%-30%

41%

0-2

Likely

diverse needs with a higher likelihood of
communication, psychiatric, behavioural and
drug sensitivity problems that make it more
difficult to be treated than those without an
NDD.! 2819 For an example, 60% of people
with epilepsy and ID are considered to show
a poor response to antiseizure medication. '’
Thus, when developing a care plan attention
should be paid to the increased risk of adverse
cognitive and behavioural effects of AED
treatment, because people with NDD carry
the brunt of the burden of polypharmacy.'
Unfortunately, there is a poor understanding
and limited evidence base supporting suitable
prescribing and deprescribing in this vulner-
able population. There is no government led
campaign like the the Stop The Over Medi-
cation of People with learninig disability or
autism or both (STOMP) run in England for
reducing the burden for psychotropic medi-
cation for antiseizure medicines, and it may
not always be safe to de-prescribe.

Critically, people with NDD are over-
represented in the population with greater
than 15 years of pharmaco-resistant epilepsy
who carry sudden unexpected death in
epilepsy rates of up to 429%." A further issue
speculated but poorly researched is the role
of antiseizure medication predisposing to
NDDs."” Valproate has been indicted as a
major cognitive teratogen predisposing to a
range of NDDs including ID and ASDs."® "’

It may not be possible or desirable to sepa-
rate the effects of an individual’s epilepsy
from their underlying NDD holistically,
so considering the individual as a whole is
crucial.! 2 1% Recognition is needed that
the anticipated outcomes will be dissimilar
to different populations of NDD.! ' For
example, for people with mild impairment
focusing on full remission of seizures, treat-
ment adherence and understanding any
mental state and behaviour changes is fore-
most.' ' Meaningful person centred commu-
nication to enable a sustainable therapeutic

relationship is essential. Focus on facili-
tating independence for the individual while
ensuring safety (loneliness, injury, pregnancy)
is imperative.' 2 ¥° Whereas, people with
moderate-profound impairment have more
complex health needs, likely treatment resis-
tance, genetic conditions, structural brain
damage and a requirement of higher support
levels.! ' As 30%-50% of this population
have seizures, their treatment needs focusing
on factors such as coexisting health condi-
tions, medication impact, side effect recogni-
tion, treatment resistance, and overall short
and long term best interest on ‘best manner
to be living with seizures’.! ' Identifying
even more common epilepsy comorbidities
such as depression and sleep-disorders are
significantly more challenging in this cohort.

The UK is considered to be a vanguard
in NDD related healthcare due the pres-
ence of a nationalised health service,
universal social care provisions, presence
of an evolved structure to support diag-
nosis and management of needs of people
with NDD and a bespoke competency/
training framework to meet the unique
needs and challenges of people with NDD.
However, there are significant gaps visible
in care delivery particular to those with
epilepsy and NDD.* ' 2° These gaps are
not trivial; the UK-based learning disabil-
ities mortality review inquiry consistently
highlights poor epilepsy care as one of the
most important factors associated with
premature mortality.”! Contrary to the
opportunities provided by a nationalised
health service, epilepsy care for people
with NDD is a postcode lottery as it is
managed by a range of services led by
general practitioners, NDD specialists,
general neurologists and epileptologists,
respectively across the UK.* ' Commu-
nication is not automatic among these
specialists and for opaque organisational
reasons commonly genetic results and

psychiatric care records are kept separately
from physical health reports. That psychi-
atrists and neurologists can prescribe for
people with epilepsy and NDD without
automatic sight of each other’s care
records is an opportunity for disaster. This
fragmentation produces fewer opportu-
nities to provide parity of holistic care,
increases  diagnostic  overshadowing
and thus increases the threat of overall
failure.® 1 The whole process perpetuates
the existing premature mortality risk and
adversely impacts on social well-being and
access to community.® '° There are also
difficulties with access to specialist medi-
cations/therapies which accentuates care
fragmentation in England. New therapies
are not currently automatically rolled out
following National Institute of Clinical
Excellence (NICE) approval, but instead
are governed at a local Clinical Commis-
sioning Groups (CCG) level.® '

WHY SHOULD EPILEPSY BE PART OF
THE NDD FAMILY?

There is ample evidence that a condition
based approach to epilepsy in the pres-
ence of NDD can by pursuing short term
goals lead to long term harm.'?#'% When
epilepsy is comorbid in a person with
NDD, the impact is significantly greater
than just the sum of two parts.' 257 This
is a vicious spiral with many interlocking
components. The influence of comorbidity
and condition specific treatments raise the
hazard of side effects particularly long
term.' 2 *71% For example, with antiseizure
drugs, there is an increased risk of chal-
lenging behaviour, constipation, metabolic
conditions and negative influence of bone
health. This then can lead to the ‘treat-
ment’ of the side effects by another group
of specialists." 2 *7' The inability to suit-
ably cognitively process or communicate
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decisions further increases the danger of
diagnostic overshadowing and prescribing
leading to worse health outcomes and poor
quality of life.! 2*1° Considering epilepsy
to be an important dimension or symptom
of the NDD can shift focus to optimisation
of holistic person centred care as opposed
to treatment of specific conditions which
has negative consequences overall to the
individual.” ' Recognition of epilepsy to
be a facet of NDDs will also help special-
ists in NDD and epilepsy to work together
to facilitate overlapping competencies to
provide a joined up’ approach focused on
the patient outcome goals as opposed to
disease treatment.® 1 It would help iden-
tify the gaps in competency/training needs
currently created by the specialism led
silos which are condition based and not
person based.® !°

There are also legal and moral dimen-
sions to consider. The UK Equality Act
and similar provisions globally assure this
population’s human rights whether it be
the right to life or access to care with suit-
able adjustments. Morally, it is important
to recognise this group includes some of
the most vulnerable in our societies with
highly limited access to expression of their
need and wishes. It is our prerogative to
take care of the most vulnerable. This
population deserves more resource, more
joint working, more multidisciplinary
working, longer appointments, greater
access to specialist nursing. Care should be
designed for people with NDD from the
ground up, rather than adapting existing
models of care.

‘Life for people with major disabilities
supported by good services will often look
quite ordinary, but this ordinariness will
be the product of a great deal of careful
planning and management’ (Mansell).?*
People with NDD and epilepsy deserve
more than they currently receive and
indeed more than ‘good services’. This is
exactly the need of the hour for people
with NDD and epilepsy and recognition
of epilepsy as part of the larger family of
NDD would be a major step towards this.

Twitter Rohit Shankar @haritsal
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