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ABSTRACT
This seminar in epileptology addresses Learning Objective 6.1.4 of the
International League against Epilepsy Curriculum: Demonstrate the ability to
recognize and manage the special needs of persons with epilepsy (and
Neurodevelopmental Disorders [NDDs]). The review identifies the essential
competencies for neurologists working with people with epilepsy and NDDs, and
these competencies are discussed alongside clinical examples. Furthermore, the
seminar explores the opportunities offered by integrated service provision
between neurology and services for NDD. The epileptic encephalopathies are not
a subject of this seminar paper as they are circumscribed by other ILAE learning
objectives. This seminar frames the complexity of seizures in association with
NDD with a focus on major NDDs; intellectual disability, autism spectrum
disorder, and attention deficit hyperactivity disorder. The evidence presented
considers epidemiology, co-morbidities, risk factors, mortality, and the diagnostic
and treatment challenges. People with NDDs and epilepsy have higher rates of
physical and psychiatric co-morbidity, polypharmacy, neuropsychiatric side
effects of drugs, and premature mortality including sudden unexpected death in
epilepsy. There is a limited Level 1 evidence base to guide assessment and
treatment for seizures in adults with NDDs. Therefore, throughout this seminar,
the evidence presented for associations and treatment should be observed in
context along with its limitations. The evidence for pharmacological treatment of
seizures in association with NDDs is presented alongside expert commentary and
guidance. There is Level 2 evidence to support treatment with some of the newer
anti-seizure medications including brivaracetam, lacosamide, eslicarbazepine
acetate, and perampanel as second-line choices. Seizures with a co-morbid NDD
should be considered as a collective complex clinical presentation and not
discrete conditions. This seminar was co-designed, co-produced and co-authored
by an expert by experience and includes case studies and a video to highlight what
can go wrong and how it can be avoided.
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This seminar covers the Level 3
Learning Objective 6.1.4 of the Interna-
tional League Against Epilepsy (ILAE)
Curriculum: Demonstrate the ability to

recognize and manage the special
needs of persons with epilepsy
(and neurodevelopmental disorders
[NDDs]) [1].
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Epilepsy in association with comorbid neurodevelop-
mental disorders requires specific consideration with
regards to assessment, treatment, and service provi-
sion. This paper will consider the evidence for
approaching epilepsy care in these complex popula-
tions as a constituent of a global neurodevelopmental
picture, as opposed to a discrete condition, and
provide good practice evidence-based insights for the
practicing clinical neurologist in managing epilepsy in
people with neurodevelopmental disability. Details
regarding the specific diagnosis and management of
epileptic encephalopathies, most of which lead to
neurodevelopmental disorders, are outside the scope
of this manuscript.
The ILAE clinical definition of epilepsy includes
considering a diagnosis for individuals with one
unprovoked seizure when the risk of recurrence is
more than 60% [2]. In this context, it is interesting to
start to consider the presence of an NDD as a potential
significant risk factor. For example, the prevalence of
epilepsy in a pooled sample of people with intellectual
disability (ID) has been estimated at 22.2% [3]. In
comparison, the point prevalence of epilepsy in the
general population has been consistently identified at
approximately 0.6% (6.38 per 1,000 persons [95% CI:
5.57-7.30]) [4]. Epilepsy is not only more common
among those with ID, but is also more challenging to
treat, with over two thirds of people with epilepsy and
ID identified as treatment resistant, necessitating
polypharmacy [5].

Diagnostic criteria and epidemiology

The Diagnostic and Statistical Manual of Mental
Disorders fifth edition (DSM5) refers to an NDD as a
condition with childhood emergence (in the develop-
mental period), with characteristic deficits in core
domains of language, cognition, social skills, and
motor function [6]. NDDs primarily include intellectual
disability (ID), autism spectrum disorder (ASD), and
attention deficit hyperactivity disorder (ADHD),
among other specific communication/learning and
motor disorders. This report will exemplify the strong
correlation between epilepsy and the classified NDDs
discussed [7].

Intellectual disability (ID)

The DSM 5 defines ID as comprising of deficits in both
cognitive and adaptive function across conceptual,
social, and practical domains. The level of ID can be
categorised based upon impact on the individual, from
mild to profound, and the population is heteroge-
neous as a result of the wide diagnostic criteria.
Therefore, this must be considered when interpreting

any cohort of people with ID included in clinical trials.
An IntelligenceQuotient (IQ) test may form part of the
assessment process and a score of two standard
deviations below the average is considered a cognitive
deficit. However, even standardised, culturally appro-
priate IQ tests have limitations and a diagnosis should
not be made based on the test alone but in the context
of other aspects of cognitive abilities and adaptive
functioning. These deficits must be present in the
developmental period [6].
A meta-analysis of population-based studies indicates
that the prevalence of ID in the general population is
approximately 1% (10.37/1000 [95% CI: 9.55-11.18]) [8].
Among people with ID, the epilepsy prevalence rate
varies between 14 and 44% dependent upon the
population sample [9-12]. The prevalence of epilepsy
increases with the severity of ID, with a prevalence of
10% in mild ID, increasing to 30% to 50% in moderate
to profound ID [3]. Conversely, people with ID make
up approximately one quarter of the epilepsy popula-
tion [13].

Autism spectrum disorder (ASD)

The definition and diagnostic criteria for ASD have
evolved and broadened over time. However, the core
features of impairment in reciprocal social interaction,
communication, and repetitive/stereotyped beha-
viours remain consistent within the DSM5 classifica-
tion [6].
A report by the Centre for Disease Control and
Prevention (CDC) in the United States (US) reports an
autism prevalence of 1 in 54 children [14]. There is also
an association with other NDDs and the prevalence of
ASD in individuals with ID is approximately 18 times
higher than that in the general population [15]. There
are two peaks in the incidence of epilepsy in patients
with autism; in the early years and then unusually in
the teenage years. The lifetime prevalence of epilepsy
in ASD has been observed at 30% [16]. A pooled data
analysis (n=2112) has demonstrated that the point
prevalence of epilepsy in ASD with comorbid ID is far
higher than in ASD alone (21.5% vs 8%) [17]. ASD
features may also be a constituent part of a genetic
syndrome phenotype such as Rett syndrome [18].
A retrospective follow-up study of 130 individuals with
ASD identified 33 (25%) individuals who developed
seizures [19]. The majority (61%) presented with focal
seizures, and over two thirds (68%) of the group with
epilepsy were found to have epileptiform changes on
electroencephalogram (EEG) before the onset of
epilepsy. The onset of epilepsy in this cohort was
between the ages of eight and 26 years of age. A
population-based cohort study (n=64,188) found the
odds ratio for ASD among people with epilepsy at 22.2
(95% CI: 16.8-29.3) [20]. There may be underlying
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common pathophysiological mechanisms that predis-
pose to the development of both ASD and epilepsy.
Sometimes, the underlying condition is obvious, for
example, tuberous sclerosis complex, but often it is
not [21].

Attention deficit hyperactivity disorder (ADHD)

The DSM5 criteria for ADHD states that a diagnosis
may be made in the presence of five or more
symptoms of inattention and/or five or more symp-
toms of hyperactivity/impulsivity inconsistent with
developmental level with negative impact upon
functioning across a number of domains. These
symptoms must persist for six months or longer [6].
A large systematic review and meta-analysis has found
that the pooled worldwide prevalence of ADHD is an
estimated 5.29% (95% CI: 5.01-5.56) [22]. The preva-
lence of ADHD in children with epilepsy may be
between 31 and 65% dependent upon population
sample [23, 24]. The relative risk of epilepsy in children
with ADHD is more than double that of those without
[25]. ADHD is more likely to be associated with a
history of febrile seizures, frontal lobe epilepsy, and
abnormal inter-ictal EEG findings [26]. However, there
are no clear data available on whether there is any
temporal relationship between epilepsy and ADHD
[27].
An epidemiological survey of adults with active
epilepsy (n=1,361) found that almost one in five
(n=251) self-reported symptoms are consistent with

ADHD [28]. This result was replicated in a cross-
sectional study of 200 adults with epilepsy without ID,
which revealed that 70 participants had a positive
ADHD screen. It must be noted that the presence of
symptoms is not diagnostic without the impact upon
functioning using commonly recognised criteria such
as the DSM5 classification [29].

Epilepsy-NDD conundrum

The epidemiological evidence supports the argument
that epilepsy and associated NDDs and neurological
deficits may be influenced by the same or related
causative mechanism (figure 1). The aetiology may be
unique to that individual and may be influenced by
genetic predisposition and/or structural abnormalities.
A follow-up study in a specialist epilepsy centre (n=98)
of 6-13-year-olds with active epilepsy demonstrates the
strong relationship between autism, ADHD,moderate-
to-profound ID, and cerebral palsy, present together in
over two thirds of the children studied [30]. A review of
neurobehavioral comorbidities in children with active
epilepsy (n=85) also found that the majority had a
diagnosable neurodevelopmental disorder- ID (40%),
autism (21%), and ADHD (33%) [31]. Considering ASD
specifically, a systematic review and meta-analysis has
found that individuals with ASD aremore likely to have
a wide range of neurological co-morbidities (migraine,
macrocephaly, hydrocephalus, CP) including epilepsy
(11.3-17.2%) [32].
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& Figure 1. Categorical model of behavioural manifestations and influencers.
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People with epilepsy and NDDs are a heterogeneous
population. There are known single gene disorders, rare
epilepsy syndromes, and established disease genes that
are associated with the susceptibility for both epilepsy
and neurodevelopmental disorders. Genetic epilepsies
and epileptic encephalopathies are not currently includ-
edwithin the DSM5 classification of NDDs. However, the
evidence demonstrates that the relationships between
them should be considered closely. The advances in
diagnostics imply that a retrospective diagnosis of a
genetic aetiology is now often possible in cases where
none have been identified previously. Considering the
impact of epilepsy as part of the global NDD picture will
help in the move towards individualising care and
optimising outcomes. This could be a step away from
condition-based treatment to person-centred care where
specialists and services for NDDs and epilepsy need to
work collaboratively [7].

Co-morbidities associated with epilepsy
and NDDs

Physical

� ID
People with ID and epilepsy have more physical co-
morbidities than those with ID without epilepsy, which
results in higher health costs and increased mortality
rates [33]. Peoplewith ID in general are significantlymore
likely to suffer with multi-morbidity (two or more long-
term conditions) than the general population. A popula-
tion-based cross-sectional study (n=1,424,378) investigat-
ing 32 physical and six mental health conditions found
that people with ID have a significantly higher burden of
co-morbid conditions at a far earlier stage of life,
irrespective of major environmental factors [34]. At the
observed point in time, 14 physical health conditions
were more prevalent in people with ID. Aside from
epilepsy (18.8%), the most common co-morbid physical
health conditions included constipation in 14%
(OR=11.19; 95% CI: 10.97-12.86) and visual impairment
in 3.2% (OR=7.81, 95% CI: 6.86-8.89). Hearing impairment
(8.2%), gastroesophageal reflux (10.3%), and thyroid
disorders (7.9%) were also more common. A large
population-based review across the lifespan indicates
multi-morbidity rates of 98.7% in people with ID [35].
People with ID also have higher rates of dysphagia (8.1-
11.5%), with the point prevalence increasingwith severity
of ID, presence of CP, and age [36].

� ASD
A population study (n=6649) in Scotland based on census
data found thatmore than one in five adults over 25 years
with ASD had a physical disability, and with high levels of

hearing (13%) and visual (12.7%) problems. Thirty percent
of this population also had ID [37]. Results from theUTAH
ASD epidemiological study (n=92) identified a significant
burden of medical co-morbidities (62% with ID). More
than half (59%) were known to have gastrointestinal
problems, most commonly constipation (36%). The
neurological burden was also high (54%), and 57% had
ear, nose and throat problems (ear infections, tooth
decay, hearing loss). Other common co-morbidities
included sleep disturbance (41%), urological problems
(40%), cardiovascular disease (35%), skin conditions
(36%) and musculoskeletal concerns (36%) [38]. A
large-scale study in the United States of adults with
ASD (n=1507) and matched controls found that most
majormedical conditions across a rangeof organ systems
were significantly more common in the ASD population
[39]. These conditions included GI disorders (34.7%),
sleep disorders (17.6%), dyslipidaemia (22.8%), hyperten-
sion (25.6%), diabetes (7.6%), obesity (33.9%) and thyroid
disorders (7.0%). Within the ASD cohort, nearly a fifth
(19.7%) had ID.
A nationwide study of children (5-14 years) in Germany
with ADHD (n=258,662) investigated the presence of a
wide range of co-morbid medical conditions. In this
population, the majority (86%) had at least one identified
comorbid disease, compared to 40% in the general
population. On average, children with ADHD had four
co-morbid conditions. Excluding mental and behavioural
disorders, the most common co-morbidities included
diseases of the respiratory (30%), visual (16%), and
endocrine system (12%) and skin (12%) [40].

Psychiatric

� ID
The lifetime risk of psychiatric disorders in people with
ID appears to be considerably higher than in people
without ID [41]. The standardised odds ratio for a
serious mental illness such as psychosis in a commu-
nity sample has been observed at 7.16 (95% CI: 6.49-
7.89) for people with ID. In the same sample, the
prevalence of depression (15.8%), anxiety disorders
(8.1%), and dementia was also significantly higher than
in the general population [34]. A study of adults with ID
attending a tertiary epilepsy centre (n=189) found high
levels of anxiety (12.7%) and depressive symptoms
(21.7%). This investigation also identified a significant
correlation between seizure frequency and negative
psychological functioning [42]. Furthermore, in people
with ID and active epilepsy, the risk of mental illness
was reported to be seven times higher over a 12-month
period when compared to those with ID alone [43]. In
comparison, in people with epilepsy without ID, the
risk of active depression is around three times that of
the general population [44].
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� ASD
The psychiatric co-morbidities of a clinical cohort of
people with ASD (n=63), referred to a specialist clinic
with behavioural and/or emotional difficulties, was
compared to an age and sex-matched control group of
individuals referred for psychiatric assessment [45].
The ASD group, as compared to controls, was found to
have a significantly higher lifetime prevalence of
depressive illness (77% vs 46%), multiple anxiety
disorders (59% vs 11%), and obsessive compulsive
disorder (24% vs 0). A large population study in the US
found that 54% of the ASD cohort (n=1507) were
diagnosed with a psychiatric condition [39]. The most
common psychiatric co-morbidities identified includ-
ed anxiety disorder (29.13%), depression (25.75%),
ADHD (11.08%), bipolar affective disorder (10.55%),
OCD (7.63%) and schizophrenia (7.83%). The risk for
all these conditions was increased 2-6-fold relative to
that of the matched controls. The odds ratio for
schizophrenia (22.24 [99%C I: 14.34-34.48]) and OCD
(9.81,[99% CI: 9.81-21.82]) were particularly raised.

� ADHD
The prevalence of any of the considered comorbid
psychiatric disorders in adults with ADHD (n=335) was
reported to be significantly higher than in those
without (49% vs 33%). This included a significantly
higher prevalence of anxiety disorders (23%) and
depressive illness (19%) [46]. A population-based
sample (n=30,532) including people with ID (3.8%)
found anxiety disorders (37.9%) to be the most
prevalent co-morbidity with ADHD [47]. Other evi-
dence suggests that almost 80% of people with ADHD
meet the criteria for at least one psychiatric disorder
during their lifetime, with depressive illness being the
most common psychiatric co-morbidity (24.4%) [48].

Premature mortality

� ID
Mortality rates are higher in patients with both
epilepsy and ID, independently [49]. Those with both
epilepsy and ID have a higher standardised mortality
ratio (SMR), which has been observed at five times that
of the general population [50]. The Learning Disabil-
ities Mortality Review Programme (LeDeR) UK is a
national programme reviewing factors relating to all
deaths of persons with ID in England between the age
of four and 74. The annual review demonstrates that
people with ID continue to die prematurely from
potentially avoidable causes including seizures. The
2017 annual report found that for 25 (4%) deaths,
epilepsy was cited as the main cause of death [51]. In
the 2018 report, a comparable proportion of epilepsy
deaths were reported (4%) [52]. In the 2019 annual
report, there was a rise in number of epilepsy-related

deaths to 348 (6%) [53]. The 2019 annual report also
detailed the median age of death for people with ID
and co-morbid epilepsy at 50 years of age, over 10
years younger than thosewith the othermost common
causes of death including pneumonia and sepsis
(conditions that are more frequent with advancing
age) [53]. Of the 348 epilepsy death reviews completed
in 2019, 32 directly mentioned SUDEP. Common
themes identified included observed changes in the
person prior to death, mention or absence of assisted
technologies, and problems with care related to the
person’s epilepsy [53]. A more recent analysis of the
data demonstrates that between 1st July 2016 and 31st

December 2019, one in five epilepsy deaths reviewed
(as a 45% sample of the total) by the LeDeR programme
were recorded as sudden unexpected death in
epilepsy (SUDEP) [54].

� ASD
A nationwide population-based study using Swedish
registers analysed mortality in ASD (706 ASD deaths)
[55]. The findings demonstrated a 2.56 (95% CI: 2.38-
2.76) increased odds of mortality in comparison to the
general population, this risk was significantly in-
creased with co-morbid ID (OR=5.78; 95% CI: 4.94-
6.75). There was a significantly increased risk of death
through all causes of mortality considered except for
infection. The highest ORs were observed with
diseases of the nervous systems (OR=7.49; 95% CI:
5.78-9.72) and suicide (OR=7.55; 95% CI: 6.04-9.44),
compared to the general population. Cause-specific
mortality rates were higher in the ID population when
compared to those with ASD without ID.

� 3ADHD
A large population-based Danish study (24.9 million
person years) investigating an ADHD cohort (5,580
deaths) found a significantly higher mortality rate ratio
(2.07; 95% CI: 1.70-2.50; p<0.0001) for all causes of death
compared to those without ADHD [56]. A nationwide
population-based cohort study in Taiwan (n=275,980
cases, 4,321 deaths) found higher rates of mortality in the
ADHD group compared to controls for suicide, uninten-
tional injury, and homicide. However, there was no
increased risk of mortality from “natural cause” (defined
as any other cause of mortality) [57]. A prospective study
of a US birth cohort (n=5718) including ADHD cases
(n=367) also found a significantly higher standardised
mortality ratio (4.83; 95% CI: 1.14-20.46) for suicide [58].

Sudden unexpected death in epilepsy (SUDEP)

People with epilepsy and NDD, particularly ID, have a
range of seizure types, often in combination. They are
more likely to have generalised tonic-clonic seizures
which are associated with an increased risk of injury,
hospitalisation, and SUDEP [59]. A primary-care-based
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community prevalence study (n=318) has shown that
themost common seizure type in people with epilepsy
and ID was tonic-clonic seizure (38%) [12].
The incidence of SUDEP may be up to 20 times higher
than in the general population [60]. A register-based
review of ID deaths (n=244) in the UK identified
probable or definite SUDEP (n=26) as the second
commonest cause of death in people with epilepsy
and ID with SMRs of 37.6 for men (95% CI: 21.9-60.2)
and 52.0 for women (95% CI: 23.8-98.8) [60]. ID is a
recognised static risk factor for SUDEP [61]. Other risk
factors associated with SUDEP include treatment
resistance over many years, early onset of epilepsy,
and generalised tonic-clonic seizures in the ID
population [62].

Diagnostic challenge

The following section explores some of the challenges
in diagnosing epilepsy for individuals with NDDs.
A systematic review has shown that the rate of
misdiagnosis of epilepsy in people with NDD may
be 28%-32% [63]. The reasons for misdiagnosis are
often related to the complexity of assessment in
people with ID and other NDDs. Misdiagnosis may be
due to misattribution or misinterpretation of other
physical health conditions, psychiatric/psychological
presentations, and behavioural disturbances. If there is
misdiagnosis, this will lead to risk of harm to the
individual through untreated epilepsy, or conversely
the risk of harm due to lengthy periods of over
medication with AEDs that will be ineffective.

Distortions

Focal seizures may be associated with a number of
sensory symptoms affecting hearing, vision and the
olfactory system which may present as hallucinations.
Auras are very useful localizing “warnings” that may
occur at the onset of seizure activity and evolve with
the spread of epileptiform activity. However, auras are
subjective symptoms which may pose a diagnostic
challenge for people with NDD and epilepsy [64].
Misinterpretation and underestimation of the broad
manifestation of seizure semiology can lead to
misdiagnosis of psychiatric illness.

Physical health conditions

In general, it is important to be aware of thewide range
of other physical health conditions that can mimic
seizure activity. Potential differential diagnoses in-
clude cardiac syncope, sleep disorders, and metabolic
disturbances [65].

NDD complexities

It can be challenging to distinguish between focal seizure
presentations and other neuropsychiatric disturbances.
There is a high prevalence of repetitive stereotyped
motor behaviours in people with ID and/or ASD [66]. On
neurophysiological testing, repetitive movements
thought to be of an epileptic nature have been found
to be non-seizure related in up to 25% of cases [67].
In context, an individual with ID and/or autism may
present with brief paroxysmal, semi-purposeful motor
movements that are repetitive and similar in nature
without any obvious precipitant. These events may be
motor stereotypies related to sensory moderation,
with no relation to seizure activity.

Behavioural disturbances

Behavioural manifestations are limited representa-
tions of the cumulative effect of predisposing,
precipitating, and perpetuating influencers. Accurate
diagnosis is reliant upon a detailed history of events
that is not always readily accessible. The outcome or
behavioural manifestation of an event may be
represented by brief motor movements or vague
confusional states thatmay be attributable to a number
of factors associated with a spectrum of neurological
and psychiatric diagnoses [68].

Communication

The presence of communication difficulties may
reduce the reliability of assessment and diagnosis.
Specifically, challenges in eliciting subjective experi-
ences can limit the accuracy of information. [63].
During the assessment process, the presence of an
informant who knows the individual well is essen-
tial, which may be aided by video recordings of
events. Smartphone videos have become an impor-
tant diagnostic tool. For complex behaviours, a
detailed functional analysis may be required to help
distinguish between seizures and other causes. This
process may be lengthy, involve repeated observa-
tions and require a multidisciplinary approach with
assessment from a wide range of healthcare
professionals beyond contact in the clinic. Assess-
ment may be aided with the use of diagnostic
investigations including video-EEG when tolerated
and practicable [69].

Management

In this section, we provide a guide on how to approach
treatment safely and effectively.

L.V. Watkins, et al.

14 • Epileptic Disord, Vol. 24, No. 1, February 2022



Individuals, carers and families should be counselled
on the risk of SUDEP at the earliest appropriate time in
the diagnostic process [70]. The NICE quality standards
state that each person with epilepsy should have a
comprehensive epilepsy care plan that is communi-
cated between all healthcare professionals involved
[71]. This care plan should include specific details
regarding the epilepsy, management plans, and risk
assessment. Risk assessment should be personalised
and each risk should be considered individually.
Where available, risk assessments should be person-
centred and include standardised semi-structured,
evidence-based tools such as the SUDEP and Seizure
Safety Checklist [72].
People with epilepsy and NDD and their families or
caregivers need to be fully aware of the epilepsy care
plan. This includes the steps that should be taken in an
emergency. Those providing care to people with NDD
and epilepsy require regular basic epilepsy training in
terms of awareness of seizure presentations, first-aid,
and risk. Training can also be tailored to the specific
needs of the individual where necessary. This may take
place through a combination of face-to-face training
by epilepsy nurse specialists and online training
platforms [73].
Perhaps the most important risk consideration is
monitoring of seizure activity, specifically nocturnal
GTC seizures to reduce the risk of SUDEP [74]. There
needs to be a robust system in place that will be
effective in accessing the individual very quickly,
should they have a seizure. There is a wide range of
advancing smart technology that may help with
seizure safety, however, to date, no smart technology
has 100% specificity and sensitivity [75]. Options for
night-time monitoring, dependent upon the scenario,
include one-to-one support, visual monitors, and
sound monitors. The appropriate choice will depend
upon the individual risk, seizure semiology and
profile. The use of any such interventions has to be
balanced against the intrusion on an individual’s right
to privacy and must be evidence based and reviewed
regularly.
Approach to care for persons with epilepsy and NDDs
should be multidisciplinary. The effect of a compre-
hensive inpatient treatment programme in addressing
the concerns of relatives and caregivers and patients’
quality-of-life, as assessed by caregiver questionnaires,
has recently been shown in a German epilepsy centre
[76].

Treatment choice

A person-centred approach must be adopted when
considering treatment. Any treatment plan should be
developed in collaboration with patients and care-
givers. Treatment should be profiled taking into

account epilepsy phenotype, physical and psychiatric
co-morbidities, and risk. When considering treatment,
it is important to understand that this population is
more likely to continue to have seizures despite
treatment [5]. The remission rates for people with
epilepsy and ID have been shown to be as low as
between 19.5 and 32% [5, 12, 77].

� Non-pharmacological
People with NDD and treatment-resistant epilepsy
should be considered for surgical assessment. Where
appropriate, surgical intervention cannot only reduce
seizure burden, but also improve cognitive and
behavioural functioning in people with epilepsy and
ID [78]. Vagus nerve stimulation (VNS) may be
considered as an adjunct to treatment, with efficacy
in certain populations [79]. Corpus callosotomy may
lead to a reduction in the frequency of drop attacks
[80]. There is also some limited evidence to support the
use of a ketogenic diet in specific epilepsy syndromes,
which needs to be considered on an individual basis
regarding tolerability.

� Pharmacological treatment
One of the main concerns for patients and caregivers
is the potential for adverse effects of AEDs, particularly
regarding cognition and behaviour. The adverse
effects of AEDs more commonly occur when titration
is rapid and doses are high. Therefore, for people with
ID, the advice is to initiate at low dose (usually sub-
therapeutic) and titrate slowly with close monitoring
[68]. The current evidence base alongside expert
interpretation is considered in a technical report on
the development of clinical guidance on the manage-
ment of epilepsy in peoplewith ID [81]. This is required
because of the lack of robust data available to guide
treatment choice. AEDs can be graded by suitability
based upon efficacy, side effect profile, safety, and
expert clinical experience (table 1). This AED coding
system is under continuous revision, based upon
emerging evidence for newer AEDs in the ID popula-
tion (table 2).
Choice of medication will be influenced by a range of
factors individual to that person, including previous
treatment success or failure. Second-line treatment
(table 1) may be the most appropriate option for an
individual at any point in time. The restrictions on the
use of valproate-containing medicines for women and
girls of child-bearing age varies across Europe [82]. It is
therefore important that clinicians are fully aware of
local regulations. The prescribing of valproate-con-
taining medicines for girls or women with NDDs with
the potential for pregnancy should follow local
guidelines and only be considered in very specific
circumstances and not as a first-line treatment. In
some jurisdictions, regulations for valproate prescrip-
tion include a pregnancy prevention programme,
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including adherence to user-independent contracep-
tion. There will be situations for women of child-
bearing age where valproate is the most appropriate
and safest treatment option on balance. Some people
with NDDs, with moderate-to-profound ID, may lack
the mental capacity to consent to sexual relationships,
and discussion of such a programme may be
potentially distressing [83].
Establishing whether there is a genetic cause for the
epilepsy may also influence treatment choice. Sodium
channel blocking molecules may aggravate seizures in
Dravet syndrome, an epileptic encephalopathy. Older
AEDs, including phenytoin and phenobarbitone,
should not be prescribed without good reason due
to side effect profiles and potential for drug-drug
interactions. However, there will be rare occasions in
which such medication is an appropriate treatment
choice. Such scenarios include areas where there are
no other AEDs available, for example, in some third
world countries, or when the benefits of prescribing
outweigh the risk [81].
Many of the older AEDs have negative effects upon
cognition, an important concern when prescribing for
people with NDD [93]. Clinically, these effects are
usually acute and dose related. Topiramate has been
shown in persons with ID to have cognitive side
effects, similar to those evidenced in persons who do
not have ID [94]. The interaction between epilepsy and
behaviour is complex and challenging to interpret.
AEDs can have both a positive and negative impact
upon an individual’s neuropsychiatric profile. Certain
AEDs (phenobarbitone, vigabatrin, gabapentin, leve-
tiracetam, and perampanel) show evidence of associ-
ated behavioural changes, particularly aggression in
the ID population [95]. In contrast, other AEDs

(valproate, lamotrigine, and carbamazepine) have
demonstrated a positive impact on mood regulation
and aggression [96]. In addition, improvement in
seizure control can sometimes, although not always,
lead to improvement in neuropsychiatric symptoms
including cognition. Conversely, treatment for co-
morbid psychiatric illness has the potential to worsen
seizure control. Antipsychotic medications and tricy-
clic antidepressants, in particular, are associated with a
lowered seizure threshold. Any clinical impact upon
seizure control is more likely at higher dosage and the
treatment for psychiatric disorders should not be
avoided for fear of a theoretical impact upon seizure
control. It is imperative that prescribing decisions are
not based solely on one dimension, i.e. seizure control
etc., but holistically. Decisions upon treatment choice
should be considered on an individual basis, consid-
ering quality of life [97].
It is important to be aware of the interaction between
lamotrigine and valproate because of their combined
efficacy. The increase in serum levels of lamotrigine
caused by valproate may result in toxicity. For people
with ID and communication deficits, subjective
symptoms may not be readily elicited, and may occur
even when serum levels are measured within the
therapeutic range. Clinicians should actively assess for
signs of adverse effects when changing AEDs or
altering dosage.
People with ID and epilepsy are also more likely to
have gastrointestinal problems including constipation
and dysphagia, and require percutaneous endoscopic
gastrostomy (PEG), which will impact treatment
options in terms of formulation (affecting bioavailabil-
ity), monitoring and efficacy [98].

� Rescue medication
Some people with epilepsy and IDwill have prolonged
seizures or clustering of seizures. In these scenarios,
rescue medication plans should be developed to
reduce the risk of harm by halting the seizure or
reducing the risk of further seizures. Buccal mid-
azolam is a commonly prescribed effective drug for
use as emergency cessation of seizures. In the UK,
there is best practice guidance available for the
training of caregivers for the administration of
medication and monitoring of adverse effects. Rescue
medication prescribing should be overseen by a
specialist and reviewed regularly by the epilepsy team.
Clobazam may be prescribed for a set period for an
individual in particular circumstances, in order to
prevent clustering of seizures.

� Access to treatment
In 2014, an ILAE Task Force published a White Paper
that highlighted areas of concern in the care of people
with epilepsy and ID [99]. In response, the ILAE
working group on services for adults with epilepsy and

~Table 1. Choosing the most appropriate AEDs for
people with epilepsy and ID [81].

First Line Lamotrigine
Levetiracetam
Valproate containing medicines*
(generalised epilepsies)

Second Line Brivaracetam
Carbamazepine
Eslicarbazepine acetate
Gabapentin
Lacosamide
Perampanel
Topiramate

Avoid Phenobarbitone
Phenytoin

*Except for women or girls of child-bearing age with pregnancy potential.
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~Table 2. Selected evidence for the suitability of newer AEDs in the ID population [81]. RED-only use
in exceptional circumstances, and AMBER should be considered if benefits outweigh the risk/second-line, GREEN

first-line treatment.

Drug ID specific evidence Type of evidence Level of
evidence*

Suitability in ID

Brivaracetam

Foo et al. 2019 [84] Prospective cohort, tertiary epilepsy
centre.
n=41 (total=134).
Retention rate 66% at 11 months (95%
CI: 0.5-26)
Overall >50% responder rate:
-19% focal seizures, 47% generalised or
mixed.
-11% worsening of seizures leading to
discontinuation.
No difference in tolerability measures in
ID compared to those without ID.

IIb

Amber
Pros
Limited drug
interactions
(including other AEDs)
More robust data now
available regarding
tolerability
and efficacy
Cons
Evidence suggests lower
efficacy in people with
ID
Still some concern
regarding adverse
neuropsychiatric
effects

Gillis et al. 2020 [85] Retrospective review, epilepsy and ID.
n=116
Seizure reduction and no side effects in
>50%

Villanueva et al. 2020
(BRIVA-LIFE study
group) [86]

Multicentre, retrospective study.
n=182 (total=570)
�50% seizure reduction:
ID 32.2%
Non-ID 43.4% (p=0.011)

Seizure freedom
-ID 9.3%
-Non-ID 21%
(p=0.001)

Adewusi et al. 2020
[87]

UK Multicentre retrospective service
evaluation, 11 centres.
�50 % seizure reduction
-15.5 % in ID group (lower than non-ID)

Lacosamide

Kleist et al. 2019 [88] Retrospective non-interventional review,
24-month follow-up.
Residential patients with ID and
treatment resistant epilepsy
n=80
13% seizure freedom
�50% seizure reduction: 48%
Retention rate: 71% at 12 months, 65% at
24 months
(lower with concomitant sodium channel
blockers due to adverse events; 48% vs
26% without)

IIb

Amber
Pros
Favourable profile and
limited
drug interactions
Data available
demonstrates
similar outcomes to
general
population
Slow titration will limit
adverse effects
Cons
No level I data available

Allard et al. 2020
(Ep-ID) [89]

Pooled retrospective review
Data from UK based epilepsy register
11 centres
n=76 (total=232)
24 mild ID
52 moderate-profound ID
76% retention rate for ID at 12 months
�50% seizure reduction in 42% ID
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ID conducted a survey of key stakeholders involved in
the delivery of care to this population [100]. As may be
expected, people with epilepsy and ID have contact
with a wide range of healthcare professionals and
services. However, the level of expertise in assessing

and treating people with epilepsy and ID varies
significantly. People with epilepsy and ID are
experiencing fragmented care provision without clear
pathways or communication between professionals
and services. There is also a clear lack of equitable

~Table 2. Selected evidence for the suitability of newer AEDs in the ID population [81]. RED-only use
in exceptional circumstances, and AMBER should be considered if benefits outweigh the risk/second-line,

GREEN first-line treatment (continued).

Drug ID specific evidence Type of evidence Level of
evidence*

Suitability in ID

population.
In comparison, no significant difference
between populations, aside from slower
titration in ID.

Eslicarbazepine
acetate

Doherty et al. 2019
(EuroEsli study) [90]

Clinical practice findings following
retrospective pooled analysis of data
14 centres
n=108 (total=952)
Comparison between ID and non-ID
population
At 12 months:
�50% seizure reduction: 60.3% (vs
76.6%; p=0.010)
Seizure freedom: 22.4% (vs 43.1%;
p=0.003)
Retention rate: 67.6% vs 78.7%

IIb

Amber
Pros
Reduced drug
interactions
indicate populations
with
a profile of multiple
co-morbidities and
concomitant
medications may benefit
Cons
Lower efficacy in people
with ID
No level I data

Allard et al. 2020 (Ep-
ID) [91]

Pooled retrospective review
Data from UK based epilepsy register
n=36 (total=93)
At 12 months:
�50% seizure reduction: 35% (vs 56%)
Retention rate: 56% (vs 53%)
Neither significant

Perampanel Allard et al. 2020
(Ep-ID) [92]

12-month review of clinical data
collaboration between UK based
epilepsy register data, and a
Dutch tertiary epilepsy centre.
n=115
Pooled data
�50% seizure reduction: 53%
Retention rate: 68%
Mild ID (n=69)
�50% seizure reduction: 50%
Retention rate: 61%
Moderate-profound ID (n=46)
�50% seizure reduction: 57%
Retention rate: 78%

IIb

Amber
Pros
Limited drug
interactions
Evidence for use in
treatment-resistant
epilepsy
Long half-life
Cons
Concerns over
neuropsychiatric
adverse effects
No level I data
Dosage and titration
have a significant
influence
over rate of adverse
effects
and discontinuation

*Oxford centre for evidence-based medicine.
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access to specialist care with long waiting times for
necessary investigations such as brain imaging and
EEG which will require reasonable adjustments of
clinicians and services e.g. MRI under general
anaesthesia. There is a gap in training and awareness
of risk assessment and a need for better co-ordination
between healthcare and social care services.
The National Health Service (NHS) England Rightcare
Epilepsy Toolkit (2020) provides a systems approach to
use as a benchmark to identify opportunities that may
be improved. The Toolkit focuses on reducing
mortality, increasing accuracy of diagnosis, and
optimising medicine management, and is based on
NICE recommendations. The Rightcare document
includes reference to the Purple Light Toolkit, specific
for epilepsy and NDD, and is comprised of a self-
assessment checklist to help drive service improve-
ment and development.

Step together

There is a lack of evidence mapping the complex
needs of people with epilepsy and ID, and a lack of
robust randomised placebo-controlled trials investi-
gating the effectiveness of treatment [101]. There is
also little by way of national or international standards
to help guide clinicians and commissioners on how to
meet the heterogeneous needs of this vulnerable
group of people who cannot always advocate for
themselves. Access to specialists with the necessary
expertise can vary and is dependent upon location,
and until now, there has been no clear blueprint of
optimum service provision. The Step Together report
has been written to help move towards integrated care
for people with epilepsy and ID. The document
provides a clear route for clinicians and services to
map their progress towards integrated and more
equitable care [102].

Clinical competencies

Knowledge on NDDs with epilepsy should be consid-
ered a specific competency for neurologists in training
(table 3). Neurologists should work in collaboration
with epilepsy nurses and the ID MDT. Many of the
skills identified here will overlap with other core
aspects of the neurology curriculum. Increased
awareness of important NDD specific factors and
the concept of a global neurodevelopmental presen-
tation will help improve clinical and quality of life
outcomes. This includes key skills in eliciting a detailed
developmental and seizure history, in line with current
understanding of epileptic encephalopathies.

Service competencies

There is a need to develop an integrated servicemodel
with clear pathways for access to epilepsy care. The
service must ensure that the standard of care given to
people with epilepsy and a NDD is delivered in line
with evidence-based guidancewith the same quality as
for individuals with epilepsy without NDD, or NDD
without epilepsy. A specialist service aligns the out-
comes of professionals to work in a multidisciplinary
approach. Adopting this model will help individualise
care and consider a global neurodevelopmental
picture, rather than focusing on each condition
discretely. Standardising epilepsy care for people with
NDD will reduce risk for the individual in terms of
polypharmacy, unnecessary hospital admissions, and
epilepsy-related deaths including SUDEP.

Limitations

The DSM 5 definition of intellectual disability is
functional but basic. It is recognised that the preva-
lence studies which have largely used the DSM criteria

~Table 3. Essential competencies for neurologists working with people with epilepsy and ID [102].

Legal issues Awareness of relevant legislation with regards to mental capacity and equality

Professional development A professional development plan aligned to working with people with epilepsy and ID

Knowledge of psychiatric co-
morbidities

Knowledge of the major psychiatric co-morbidities and the interaction between
treatments and AEDs

Knowledge of local ID
services

Working knowledge of local ID pathways and how to access ID services for support

Collaborative working Close working links with ID specialists, including ID liaison nurses, and ID epilepsy
nurses

Reasonable adjustments Flexible ability to make reasonable adjustments to services, to meet individual needs of
a person with epilepsy and ID, including longer clinic appointments, effective
communication with accessible information, and access to investigations including MRI.
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are more likely to provide crude estimates as opposed
to precise figures. However, the use of DSM 5
diagnostic criteria is most common in any popula-
tion-based research investigation. It is appreciated that
this provides an extremely heterogeneous group, and
that the literature available is limited, and this is
discussed and reflected upon throughout the paper.
Similarly, the definition and diagnostic criteria for ASD
have evolved and broadened over time. This has major
implications for prevalence figures quoted at different
times, as presented in this paper.
While the focus has been on authors using population-
based studies to provide evidence-based insights,
clinic-based studies have also been utilised. While the
authors recognise that clinic-based study data are of
relatively limited value at times, they could be the only
evidence available.
A further consideration is the co-morbid psychiatric
diagnosis such as OCD in ASD and anxiety in ADHD.
As these are symptom-based diagnoses with consid-
erable overlap of core symptomology, this may have
resulted in a selection bias based on the papers
reviewed. It is important that future research in this
area encapsulates these matters robustly. &

Key points
� People with NDDs and epilepsy have more
physical co-morbidities, more psychiatric co-
morbidities, higher rates of polypharmacy, and
die younger from potentially preventable
conditions.

� The evidence is clear that there is a need to
consider the complexity of epilepsy with NDDs
and their collective impact, not as discrete
conditions.

� This requires reasonable adjustments to services
and clinicians in order to provide person-centred
equitable care.

� Assessment for people with NDDs can be
complex and lengthy, involving a wide range of
professionals.

� Diagnostic investigations are useful, however,
they require a high level of co-operation and
tolerance. Often situations where investigations
are most needed are the most challenging.

� The evidence-base for seizure treatment in
people with NDDs remains limited.

� Extrapolating results from large RCT trials in the
general population is of limited use and not
directly applicable to people with NDDs.

� The evidence-base we do have suggests that
treatments are less effective for this population
when compared with the general population.

� The evidence for AED treatment that is available is
compiled in this review alongside clinical guid-
ance based on the quality of evidence and expert
opinion.

� Knowledge of core NDD principles and access to
wider allied healthcare professionals, to provide
holistic multidisciplinary input, is essential to
good outcomes in terms of seizure control and
quality of life.

Case study 1
A young adult man is admitted to hospital having focal
seizures. He has an acquired brain injury following E
coli meningitis as a neonate, resulting in cerebral palsy,
focal epilepsy, mild intellectual disability and autism.
The youngman has recently turned 18 years of age and
has been known to the children’s hospital from birth.
However, no transition plan is in place as he moves to
adult services.
His specialist school is concerned that he is having long
periods of focal seizures, leading to confusion, frustration
and anxiety. He remains conscious throughout but needs
to walk around when the seizure is active. As a result,
assessment in hospital is required.
On attendance, there is no hospital passport in place.
The nursing staff found it challenging to interpret the
presentation of focal seizures and autism-specific
factors. There is no consideration of potential autistic
sensory overload.
Parents attempt to explain the presentation of his focal
seizures; dilated pupils, repeating conversations,
becoming anxious and the need to walk around.
Masked autistic behaviours are exposed when he is
compromised. No reasonable adjustments are made,
causing further stress to the patient which resulted in
increasing seizure activity. The doctors take informa-
tion from nursing notes. The patient and family do not
believe they are listened to and the patient is
discharged from hospital with a prescription for
sertraline. The patient does not have a diagnosis of
depression or a mental illness. No explanation for this
medication is given to the young man or his parents.
Once medication is increased to a therapeutic dose,
the seizure frequency increases, and the young man is
readmitted to hospital.

Key points:
� Transition to adult services is a complex, stressful
time that requires effective communication and
planning
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� A hospital passport is an essential document that
provides key information regarding an individua-
l’s needs, not restricted to their physical health.

� Diagnostic overshadowing- the young man’s
presentation is attributed to ID and autism
factors.

� Reasonable adjustments should be made for the
individual to inform for a thorough equitable
assessment.

� Clinicians, the patient and family should work
together collaboratively.

Case study 2
A teenage autistic boy is admitted to an adult hospital
having clustering of focal seizures. He also has hemiple-
gia, autism and an intellectual disability. The patient is
presenting with focal seizures without impaired aware-
ness, something he has experienced throughout his life.
His epilepsy is drug resistant. He has been trialled on
psychotropic medication previously but has been
formally assessed as not having a history of mental
illness or psychosis. Thepatient does not have ahistory of
behaviours that challenge. It is also noted that he is
intolerant to all forms of antipsychotic medications. He is
intubated to facilitate an MRI scan and following this
develops chest sepsis. He has a full medical passport
which details that antipsychotic medication must not be
administered, however, antipsychotic medication is
administered to anticipate any behaviour once sedation
is reduced. Following administration, he develops
neuroleptic malignant syndrome, his brain swells cat-
astrophically and the boy dies.

Key points:
� Diagnostic overshadowing- focal seizures are
common in autism but poorly understood and
misinterpreted.

� Autism impacted by seizure activity is
misunderstood.

� Patients, families, and important information are
not being listened to.

Oliver’s Story: https://m.youtube.com/watch?
v=MG_qK5R1_as&feature=youtu.be

Disclosures.
Christian Brandt has been a consultant/advisor/speaker to
Actelion/Idorsia, Arvelle, Desitin Pharma, Eisai, GW Pharmaceu-
ticals, UCB Pharma and Zogenix outside the submitted work.
Rohit Shankar has received institutional and research support
from LivaNova, UCB, Eisai, Veriton Pharma, Bial, Averelle andGW

pharmaceuticals outside the submittedwork. Hewas the author/
lead of the Royal College of Psychiatrists reports CR203, CR206
and theNational Step Together Report, discussed significantly in
the current paper. He is also the medical lead of the freely
available SUDEP and Seizure safety Checklist which is refer-
enced in the paper. He is the developmental disabilities
representative in the recent NICE revision/update of the
epilepsies (2022), the NHS RightCare report (2020), the NHS
England specialist commissioning report for epilepsy (2021)
and the National Confidential Inquiry into epilepsy deaths. No
other author has any declared conflict of interest related to
this paper.

References

1. Blümcke I, Arzimanoglou A, Beniczky S, Wiebe S, EpiEd
Task Force. Roadmap for a competency-based educational
curriculum in epileptology: report of the Epilepsy Education
Task Force of the International League Against Epilepsy.
Epileptic Disord 2019; 21(2): 129-40.

2. Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross
JH, Elger CE, et al. ILAE official report: a practical clinical
definition of epilepsy. Epilepsia 2014; 55(4): 475-82.

3. Robertson J, Hatton C, Emerson E, Baines S. Prevalence of
epilepsy among people with intellectual disabilities: a
systematic review. Seizure 2015; 29: 46-62.

4. Fiest KM, Sauro KM, Wiebe S, Patten SB, Kwon CS,
Dykeman J, et al. Prevalence and incidence of epilepsy: a
systematic review and meta-analysis of international studies.
Neurology 2017; 88(3): 296-303.

5. McGrother CW, Bhaumik S, Thorp CF, Hauck A, Branford
D, Watson JM. Epilepsy in adults with intellectual disabilities:
prevalence, associations and service implications. Seizure
2006; 15(6): 376-86.

6. American Psychiatric Association. Diagnostic and statisti-
cal manual of mental disorders: DSM-5, 5th ed. American
Psychiatric Association, 2013.

7. Shankar R, Perera B, Thomas RH. Epilepsy, an orphan
disorder within the neurodevelopmental family. J Neurol
Neurosurg Psychiatry 2020; 91: 1245-7.

8. Maulik PK, Mascarenhas MN, Mathers CD, Dua T, Saxena
S. Prevalence of intellectual disability: a meta-analysis of
population-based studies. Res Dev Disabil 2011; 32(2):
419-36.

9. Richardson SA, Koller H, Katz M, McLaren J. A functional
classification of seizures and its distribution in a mentally
retarded population. Am J Ment Defic 1981; 85: 457-66.

10. Steffenburg U, Hagberg G, Kyllerman M. Active epilepsy
in mentally retarded children. II. Etiology and reduced pre-
and perinatal optimality. Acta Paediatrica 1995; 84(10):
1153-9.

11. McGrother CW, Bhaumik S, Thorp CF, Hauck A, Branford
D, Watson JM. Epilepsy in adults with intellectual disabilities:
prevalence, associations and service implications. Seizure
2006; 15(6): 376-86.

Epilepsy and neurodevelopmental disability

Epileptic Disord, Vol. 24, No. 1, February 2022 • 21



12. Matthews T, Weston N, Baxter H, Felce D, Kerr M. A
general practice-based prevalence study of epilepsy among
adults with intellectual disabilities and of its association with
psychiatric disorder, behaviour disturbance and carer stress.
J Intellect Disabil Res 2008; 52(2): 163-73.

13. Ring H. Epilepsy in intellectual disabilities. Adv Clin
Neurosci Rehabil 2013; 13(5): 13-5.

14. Maenner MJ, Shaw KA, Baio J, Washington A, Patrick M,
DiRienzo M, et al. Prevalence of autism spectrum disorder
among children aged 8 years – Autism and developmental
disabilities monitoring network, 11 sites, United States, 2016.
MMWR Surveill Summ 2020; 69(4): 1-12.

15. Tonnsen BL, Boan AD, Bradley CC, Charles J, Cohen A,
Carpenter LA. Prevalence of autism spectrum disorders
among children with intellectual disability. Am J Intellect Dev
Disabil 2016; 121(6): 487-500.

16. Danielsson S, Gillberg IC, Billstedt E, Gillberg C, Olsson I.
Epilepsy in young adults with autism: a prospective popula-
tion-based follow-up study of 120 individuals diagnosed in
childhood. Epilepsia 2005; 46(6): 918-23.

17. Amiet C, Gourfinkel-An I, Bouzamondo A, Tordjman S,
Baulac M, Lechat P, et al. Epilepsy in autism is associated with
intellectual disability and gender: evidence from a meta-
analysis. Biol Psychiatry 2008; 64(7): 577-82.

18. Young DJ, Bebbington A, Anderson A, Ravine D, Ellaway
C, Kulkarni A, et al. The diagnosis of autism in a female: could
it be Rett syndrome? Eur J Pediatr 2008; 167(6): 661-9.

19. Hara H. Autism and epilepsy: a retrospective follow-up
study. Brain Dev 2007; 29(8): 486-90.

20. Selassie AW, Wilson DA, Martz GU, Smith GG, Wagner JL,
Wannamaker BB. Epilepsy beyond seizure: a population-based
study of comorbidities. Epilepsy Res 2014; 108(2): 305-15.

21. Buckley AW, Holmes GL. Epilepsy and autism. Cold
Spring Harb Perspect Med 2016; 6(4): a022749.

22. Polanczyk GV, Willcutt EG, Salum GA, Kieling C, Rohde
LA. ADHD prevalence estimates across three decades: an
updated systematic review andmeta-regression analysis. Int J
Epidemiol 2014; 43(2): 434-42.

23. Hermann B, Jones J, Dabbs K, Allen CA, Sheth R, Fine J,
et al. The frequency, complications and aetiology of ADHD in
new onset paediatric epilepsy. Brain 2007; 130(12): 3135-48.

24. Kim EH, Yum MS, Kim HW, Ko TS. Attention-deficit/
hyperactivity disorder and attention impairment in children
with benign childhood epilepsy with centrotemporal spikes.
Epilepsy Behav 2014; 37: 54-8.

25. Cohen R, Senecky Y, Shuper A, Inbar D, Chodick G,
Shalev V, et al. Prevalence of epilepsy and attention-deficit
hyperactivity (ADHD) disorder: a population-based study. J
Child Neurol 2013; 28(1): 120-3.

26. Zhang DQ, Li FH, Zhu XB, Sun RP. Clinical observations
on attention-deficit hyperactivity disorder (ADHD) in chil-
dren with frontal lobe epilepsy. J Child Neurol 2014; 29(1): 54-
7.

27. Besag F, Gobbi G, Caplan R, Sillanpää M, Aldenkamp A,
Dunn DW. Psychiatric and behavioural disorders in children

with epilepsy (ILAE Task Force Report): epilepsy and ADHD.
Epileptic Disord 2016; 18(S1): S8-15.

28. Ettinger AB, Ottman R, Lipton RB, Cramer JA, Fanning KM,
Reed ML. Attention-deficit/hyperactivity disorder symptoms
in adults with self-reported epilepsy: results from a national
epidemiologic survey of epilepsy. Epilepsia 2015; 56(2): 218-
24.

29. Ashjazadeh N, Sahraeian A, Sabzgolin I, Asadi-Pooya AA.
Attention-deficit hyperactivity disorder in adults with epilep-
sy. Epilepsy Behav 2019; 101: 106543.

30. Steffenburg S, Gillberg C, Steffenburg U. Psychiatric
disorders in children and adolescents with mental retarda-
tion and active epilepsy. Arch Neurol 1996; 53(9): 904-12.

31. Reilly C, Atkinson P, Das KB, Chin RF, Aylett SE, Burch V,
et al. Neurobehavioral comorbidities in children with active
epilepsy: a population-based study. Pediatrics 2014; 133(6):
e1586-93.

32. Pan PY, Bölte S. The association between ADHD and
physical health: a co-twin control study. Sci Rep 2020; 10(1): 1-
3.

33. Robertson J, Hatton C, Emerson E, Baines S. Mortality in
people with intellectual disabilities and epilepsy: a systematic
review. Seizure 2015; 29: 123-33.

34. Cooper SA, McLean G, Guthrie B, McConnachie A,
Mercer S, Sullivan F, et al. Multiple physical and mental
health comorbidity in adults with intellectual disabilities:
population-based cross-sectional analysis. BMC Fam Pract
2015; 16(1): 110.

35. Kinnear D, Morrison J, Allan L, Henderson A, Smiley E,
Cooper SA. Prevalence of physical conditions and multi-
morbidity in a cohort of adults with intellectual disabilities
with andwithout Down syndrome: cross-sectional study. BMJ
Open 2018; 8(2): e018292.

36. Robertson J, Chadwick D, Baines S, Emerson E, Hatton C.
Prevalence of dysphagia in people with intellectual disability:
a systematic review. Intellect Dev Disabil 2017; 55(6):
377-91.

37. Rydzewska E, Hughes-McCormack LA, Gillberg C, Hender-
son A, MacIntyre C, Rintoul J, et al. Prevalence of long-term
health conditions in adults with autism: observational study of a
whole country population. BMJ Open 2018; 8(8): e023945.

38. Jones KB, Cottle K, Bakian A, Farley M, Bilder D, Coon H,
et al. A description of medical conditions in adults with
autism spectrum disorder: a follow-up of the 1980s Utah/
UCLAAutism Epidemiologic Study.Autism 2016; 20(5): 551-61.

39. Croen LA, ZerboO,Qian Y,MassoloML, Rich S, Sidney S,
et al. The health status of adults on the autism spectrum.
Autism 2015; 19(7): 814-23.

40. Akmatov MK, Ermakova T, Bätzing J. Psychiatric and
nonpsychiatric comorbidities among childrenwith ADHD: an
exploratory analysis of Nationwide Claims Data in Germany. J
Atten Disord 2019; 25(6): 874-84.

41. Einfeld SL, Piccinin AM, Mackinnon A, Hofer SM, Taffe J,
Gray KM, et al. Psychopathology in young people with
intellectual disability. JAMA 2006; 296(16): 1981-9.

L.V. Watkins, et al.

22 • Epileptic Disord, Vol. 24, No. 1, February 2022



42. Snoeijen-Schouwenaars FM, van Ool JS, Tan IY, Alden-
kamp AP, Schelhaas HJ, Hendriksen JG. Mood, anxiety, and
perceived quality of life in adults with epilepsy and
intellectual disability. Acta Neurol Scand 2019; 139(6):
519-25.

43. Turky A, Felce D, Jones G, Kerr M. A prospective case
control study of psychiatric disorders in adults with epilepsy
and intellectual disability. Epilepsia 2011; 52(7): 1223-30.

44. Fiest KM, Dykeman J, Patten SB, Wiebe S, Kaplan GG,
Maxwell CJ, et al. Depression in epilepsy: a systematic review
and meta-analysis. Neurology 2013; 80(6): 590-9.

45. Joshi G, Wozniak J, Petty C, Martelon MK, Fried R, Bolfek
A, et al. Psychiatric comorbidity and functioning in a clinically
referred population of adults with autism spectrum dis-
orders: a comparative study. J Autism Dev Disord 2013; 43(6):
1314-25.

46. Cumyn L, French L, Hechtman L. ADHD and comorbid
depression. Curr Atten Disord Rep 2009; 1(2): 53-9.

47. Mohammadi MR, Zarafshan H, Khaleghi A, Ahmadi N,
Hooshyari Z, Mostafavi SA, et al. Prevalence of ADHD and its
comorbidities in a population-based sample. J Atten Disord
2021; 25(8): 1058-67.

48. Fischer AG, Bau CH, Grevet EH, Salgado CA, Victor MM,
Kalil KL, et al. The role of comorbidmajor depressive disorder
in the clinical presentation of adult ADHD. J Psychiatr Res
2007; 41(12): 991-6.

49. Heslop P, Blair P, Fleming P, Hoghton M, Marriott A, Russ
L. Confidential Inquiry into premature deaths of people with
learning disabilities (CIPOLD). Bristol: Norah Fry Research
Centre, 2013.

50. Forsgren L, Edvinsson SO, Nyström L, Blomquist HK.
Influence of epilepsy on mortality in mental retardation: an
epidemiologic study. Epilepsia 1996; 37(10): 956-63.

51. University of Bristol, Norah Fry Centre for disability
studies. Learning Disability Mortality Review (LeDeR). Annual
Report, 2017.

52. University of Bristol, Norah Fry Centre for disability
studies. Learning Disability Mortality Review (LeDeR). Annual
Report, 2018.

53. University of Bristol, Norah Fry Centre for disability
studies. Learning Disability Mortality Review (LeDeR). Annual
Report, 2019.

54. Byrne V, Galkin R, Gielnik K, Heslop P. LeDeR Programme
findings on SUDEP. Epilepsy Prof 2020; 58: 28-31.

55. Hirvikoski T, Mittendorfer-Rutz E, Boman M, Larsson H,
Lichtenstein P, Bölte S. Premature mortality in autism
spectrum disorder. Br J Psychiatry 2016; 208(3): 232-8.

56. Dalsgaard S, Østergaard SD, Leckman JF, Mortensen PB,
Pedersen MG. Mortality in children, adolescents, and adults
with attention deficit hyperactivity disorder: a nationwide
cohort study. Lancet 2015; 385(9983): 2190-6.

57. Chen VC, Chan HL, Wu SI, Lee M, Lu ML, Liang HY, et al.
Attention-deficit/hyperactivity disorder and mortality risk in
Taiwan. JAMA Netw Open 2019; 2(8): e198714.

58. Barbaresi WJ, Colligan RC, Weaver AL, Voigt RG, Killian
JM, Katusic SK. Mortality, ADHD and psychosocial adversity
in adults with childhood ADHD: a prospective study.
Pediatrics 2013; 131(4): 637-44.

59. Glover G, Evison F. Hospital admissions that should not
happen. Improving health and lives. Lancaster: Learning
Disabilities Observatory; 2013.

60. Shankar R, Cox D, Jalihal V, Brown S, Hanna J, McLean B.
Sudden unexpected death in epilepsy (SUDEP): development
of a safety checklist. Seizure 2013; 22(10): 812-7.

61. Kiani R, Tyrer F, Jesu A, Bhaumik S, Gangavati S,Walker G,
et al. Mortality from sudden unexpected death in epilepsy
(SUDEP) in a cohort of adults with intellectual disability. J
Intellect Disabil Res 2014; 58(6): 508-20.

62. Shankar R, Henley W, Boland C, Laugharne R, McLean
BN, Newman C, et al. Decreasing the risk of sudden
unexpected death in epilepsy: structured communication
of risk factors for premature mortality in people with
epilepsy. Eur J Neurol 2018; 25(9): 1121-7.

63. Chapman M, Iddon P, Atkinson K, Brodie C, Mitchell D,
Parvin G, et al. The misdiagnosis of epilepsy in people with
intellectual disabilities: a systematic review. Seizure 2011; 20
(2): 101-6.

64. Noachtar S, Peters AS. Semiology of epileptic seizures: a
critical review. Epilepsy Behav 2009; 15(1): 2-9.

65. Shankar R, Watkins L, Brown S. Intellectual disability and
epilepsy. In: Physical health of adults with intellectual and
developmental disabilities. Cham: Springer, 2019.

66. Chebli SS, Martin V, Lanovaz MJ. Prevalence of stereoty-
py in individuals with developmental disabilities: a systematic
review. Rev J Autism Dev Disord 2016; 3(2): 107-18.

67. Donat JF, Wright FS. Episodic symptoms mistaken for
seizures in the neurologically impaired child. Neurology
1990; 40(1): 156-7.

68. Kerr MP, Mensah S, Besag F, De Toffol B, Ettinger A,
Kanemoto K, et al. International consensus clinical practice
statements for the treatment of neuropsychiatric conditions
associated with epilepsy. Epilepsia 2011; 52(11): 2133-8.

69. Kerr M, Scheepers M, Arvio M, Beavis J, Brandt C, Brown
S, et al. Consensus guidelines into the management of
epilepsy in adults with an intellectual disability. J Intellect
Disabil Res 2009; 53(8): 687-94.

70. Harden C, Tomson T, Gloss D, Buchhalter J, Cross JH,
Donner E, et al. Practice guideline summary: sudden
unexpected death in epilepsy incidence rates and risk
factors. Report of the Guideline Development, Dissemina-
tion, and Implementation Subcommittee of the American
Academy of Neurology and the American Epilepsy Society.
Neurology 2017; 88(17): 1674-80.

71. The National Institute for Health and Care Excellence
(NICE). The epilepsies: the diagnosis and management of the
epilepsies in adults and children in primary and secondary
care. NICE clinical guideline 137. NICE, 2012. https://www.
nice.org.uk/guidance/cg137

Epilepsy and neurodevelopmental disability

Epileptic Disord, Vol. 24, No. 1, February 2022 • 23



72. Shankar R, Cox D, Jalihal V, Brown S, Hanna J,
McLean B. Sudden unexpected death in epilepsy (SUDEP):
development of a safety checklist. Seizure 2013; 22(10):
812-7.

73. Shankar R, Jory C, McLean B, Tittensor P, Walker M.
Epilepsy awareness and emergency rescue training: Igno-
rance is bliss! Epilepsy Behav 2017; 70: 212-6.

74. Watkins L, Shankar R, Sander JW. Identifying and
mitigating sudden unexpected death in epilepsy (SUDEP)
risk factors. Expert Rev Neurother 2018; 18(4): 265-74.

75. Jory C, Shankar R, Coker D, McLean B, Hanna J, Newman
C. Safe and sound? A systematic literature review of seizure
detection methods for personal use. Seizure 2016;
36: 4-15.

76. Brandt C, Müffelmann B, May TW, Hopf JL, Ottenottebrock
H, Endermann M, et al. Effects of a specialized inpatient
treatment program on epilepsy-related impairments of
patients with epilepsy and intellectual disability as rated by
relatives and professional caregivers. Epilepsy Behav 2021; 117:
107809.

77. Airaksinen EM, Matilainen R, Mononen T, Mustonen K,
Partanen J, Jokela V, et al. A population-based study on
epilepsy in mentally retarded children. Epilepsia 2000; 41(9):
1214-20.

78. Kerr M, Linehan C, Brandt C, Kanemoto K, Kawasaki J,
Sugai K, et al. Behavioral disorder in people with an
intellectual disability and epilepsy: a report of the Intellectual
Disability Task Force of the Neuropsychiatric Commission of
ILAE. Epilepsia Open 2016; 1(3-4): 102-11.

79. Englot DJ, Chang EF, Auguste KI. Vagus nerve
stimulation for epilepsy: a meta-analysis of efficacy and
predictors of response: a review. J Neurosurg 2011; 115(6):
1248-55.

80. Chan AY, Rolston JD, Lee B, Vadera S, Englot DJ. Rates
and predictors of seizure outcome after corpus callosot-
omy for drug-resistant epilepsy: a meta-analysis. J Neuro-
surg 2018; 1-10.

81. Watkins L, O’Dwyer M, Kerr M, Scheepers M, Courtenay
K, Shankar R. Quality improvement in the management of
people with epilepsy and intellectual disability: the develop-
ment of clinical guidance. Expert Opin Pharmacother 2020; 21
(2): 173-81.

82. Watkins L, Reuber M, Perera B, Courtenay K, Banks R,
Murphy E, et al. Valproate prescribing practices for women
with intellectual disability across Europe. Acta Neurol Scand
2021; 143(1): 56-61.

83. Watkins L, Cock H, Angus-Leppan H, Morley K, Wilcock
M, Shankar R. Valproate MHRA guidance: limitations and
opportunities. Front Neurol 2019; 10: 139.

84. Foo EC, Geldard J, Peacey C, Wright E, Eltayeb K, Maguire
M. Adjunctive brivaracetam in focal and generalized epilep-
sies: A single-center open-label prospective study in patients
with psychiatric comorbidities and intellectual disability.
Epilepsy Behav 2019; 99: 106505.

85. Gillis RM, Wammes-van der Heijden EA, Schelhaas HJ,
Tan IY, Festen DA, Majoie MH. Efficacy and tolerability of

brivaracetam in patients with intellectual disability and
epilepsy. Acta Neurol Belg 2021; 121(3): 677-84.

86. Villanueva V, López-González FJ, Mauri JA, Rodriguez-
Uranga J, Olivé-Gadea M, Montoya J, et al. BRIVA-LIFE – A
multicenter retrospective study of the long-term use of
brivaracetam in clinical practice. Acta Neurol Scand 2019;
139(4): 360-8.

87. Adewusi J, Burness C, Ellawela S, Emsley H, Hughes R,
Lawthom C, et al. Brivaracetam efficacy and tolerability in
clinical practice: a UK-based retrospective multicenter
service evaluation. Epilepsy Behav 2020; 106: 106967.

88. Kleist A, Kerling F, Hamer H, Winterholler M. Lacosamide
in patients with intellectual disability and refractory epilepsy.
Acta Neurol Belg 2019; 119(3): 423-30.

89. Allard J, Henley W, Mclean B, Sellers A, Hudson S,
Rajakulendran S, et al. Lacosamide in the general population
and in people with intellectual disability: Similar responses?
Seizure 2020; 76: 161-6.

90. Doherty CP, Rheims S, Assenza G, Boero G, Chaves J,
McMurray R, et al. Eslicarbazepine acetate in epilepsy
patients with psychiatric comorbidities and intellectual
disability: Clinical practice findings from the Euro-Esli study.
J Neurol Sci 2019; 402: 88-99.

91. Allard J, Lawthom C, Henley W, Mclean B, Hudson S,
Tittensor P, et al. Eslicarbazepine acetate response in
intellectual disability population versus general population.
Acta Neurol Scand 2021; 143(3): 256-60.

92. Allard J, Henley W, Snoeijen-Schouwenaars F, van Ool J,
Tan I, Jurgen Schelhaas H, et al. European perspective of
perampanel response in people with intellectual disability.
Acta Neurol Scand 2020; 142(3): 255-9.

93. Aldenkamp A, Besag F, Gobbi G, Caplan R, Dunn DW,
Sillanpää M. Psychiatric and behavioural disorders
in children with epilepsy (ILAE Task Force Report):
adverse cognitive and behavioural effects of antiepileptic
drugs in children. Epileptic Disord 2016; 18(S1): S55-67.

94. Brandt C, Lahr D, May TW. Cognitive adverse events of
topiramate in patients with epilepsy and intellectual disabili-
ty. Epilepsy Behavior 2015; 45: 261-4.

95. Schmitz B. Effects of antiepileptic drugs on mood and
behavior. Epilepsia 2006; 47: 28-33.

96. Copeland L, Meek A, Kerr M, Robling M, Hood K,
McNamara R. Measurement of side effects of anti-epileptic
drugs (AEDs) in adults with intellectual disability: a systematic
review. Seizure 2017; 51: 61-73.

97. Wu CS, Wang SC, Yeh IJ, Liu SK. Comparative risk of
seizure with use of first-and second-generation antipsycho-
tics in patients with schizophrenia andmood disorders. J Clin
Psychiatry 2016; 77(5): 573-9.

98. Jory C, Shankar R, Oak K, Oates J, Wilcock M. Going
down the tubes! Impact on seizure control of antiepileptic
medication given via percutaneous feeding tubes. Epilepsy
Behav 2017; 74: 114-8.

99. Kerr M, Linehan C, Thompson R, Mula M, Gil-Nagal A,
Zuberi SM, et al. AWhite Paper on themedical and social needs
of peoplewith epilepsy and intellectual disability: the Task Force

L.V. Watkins, et al.

24 • Epileptic Disord, Vol. 24, No. 1, February 2022



on Intellectual Disabilities and Epilepsy of the International
League Against Epilepsy. Epilepsia 2014; 55(12): 1902-6.

100. Kerr MP, Watkins LV, Angus-Leppan H, Corp A, Good-
winM, Hanson C, et al. The provision of care to adults with an
intellectual disability in the UK. A special report from the
intellectual disability UK chapter ILAE. Seizure 2018; 56:
41-6.

101. Doran Z, Shankar R, Keezer MR, Dale C, McLean B, Kerr
MP, et al. Managing anti-epileptic drug treatment in adult
patients with intellectual disability: a serious conundrum. Eur
J Neurol 2016; 23(7): 1152-7.

102. Shankar R. Step together: integrating care for people
with epilepsy and learning disability.. Exeter: University of
Exeter; 2020.

TEST YOURSELF

(1) The estimated prevalence of epilepsy in people with ID compared to the general population is?
A. 5 times higher
B. 10 times higher
C. 15 times higher
D. 20 times higher

(2) Which of the following is not a core DSM5 diagnostic criteria for ASD?
A. Impairment in reciprocal social interaction
B. Impairment in communication
C. Repetitive, stereotyped behaviours
D. Impairment in cognitive function

(3) Which of the following statements is not accurate?
A. People with ID and epilepsy have a 7-fold increase in risk of psychiatric disorders compared to people
with ID alone
B. The incidence of SUDEP is similar for people with NDDs and the general population
C. 86% of people with ADHD have at least one physical co-morbidity
D. 6% of deaths reviewed for people with ID are directly related to epilepsy

(4) Which of the following is the least accurate when considering pharmacological treatment for epilepsy in people
with NDDs.

A. Approach to treatment should be cautious, starting with low dose with slow titration
B. There is limited robust evidence to support the use of commonly prescribed anti-seizure medications
C. Phenytoin should never be prescribed for people with NDDs
D. Levetiracetam can be considered as a first-line treatment option for people with NDDs.

(5) Which of the following is an essential competency for neurologists working with people with epilepsy and NDDs.
A. Awareness of relevant legislation with regards to mental capacity and equality
B. Knowledge of the major psychiatric co-morbidities and the interaction between treatments and AEDs
C. Working knowledge of local ID pathways and how to access ID services for support
D. All of the above

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.
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