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Abstract

Purpose of Review This review presents a critical appraisal of epileptic seizures in common
neurodegenerative diseases related to proteinopathy, including Alzheimer’s disease (AD),
dementia with Lewy bodies, frontotemporal dementias, and prion diseases. Studies on
prevalence, seizure type, and treatment are reviewed, and tentative management recom-
mendations made. Gaps in the evidence base are indicated.
Recent Findings Epidemiological studies show that patients with AD are at increased risk of
epileptic seizures. Cumulative seizure frequency of 9 10% is reported and may be higher if
subtle seizure features are sought bymeans of a proforma. Seizures may be associated with
more rapid cognitive decline. The evidence base for treatment with anti-epileptic drugs in
AD is weak, and potential benefits must be weighed against the risk of adverse events.
Animal studies indicate that the abnormal protein species, amyloid peptides and tau,
accumulating in AD brain may be implicated in epileptogenesis. Fewer data are available
for the other neurodegenerative diseases, meaning that seizure treatment is largely
empirical.
Summary Epileptic seizures may be an integral part of many proteinopathies of the brain,
rather than epiphenomena. Symptomatic treatment of seizures is currently largely empir-
ical. The hope for the future is that seizures, like cognitive impairment, may be susceptible
to disease-modifying treatments targeting aberrant protein species.
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Introduction

Epileptic seizures may be a feature of many of the neu-
rodegenerative dementia syndromes [1]. A meta-
analysis of studies (n = 19) reporting on the incidence
and/or prevalence of dementia and epilepsy found a
pooled period prevalence of epilepsy in people with
dementia of 5 per 100 (95% CI = 1–9) in population-
based settings and 4 per 100 (95% CI = 1–6) in clinic
settings [2]. Late-onset of unprovoked seizures is
recognised to be associated with an increased risk of
developing dementia [3].

For the purposes of this brief review, neurodegener-
ative diseases are taken to encompass proteinopathies in
which the primary symptoms are cognitive impairment.

Neurological disorders which are primarily inflammato-
ry or vascular in origin are excluded, even if neurode-
generation is a recognised component (e.g. multiple
sclerosis). For each disorder, consideration is given to
recent publications concerning the prevalence and/or
incidence of seizures, and where available the evidence
base for symptomatic anti-epileptic drug (AED) treat-
ment, as well as the possibilities for future treatments
based on an understanding of disease pathophysiology.
The emphasis is necessarily on Alzheimer’s disease, since
this has a higher prevalence than the other neurodegen-
erative diseases under consideration and has attracted
more research attention than the other disorders.

Alzheimer’s Disease

Epileptic seizures have been recognised as a feature of Alzheimer’s disease (AD)
for more than 100 years, indeed were mentioned in one of Alzheimer’s original
papers (the case of patient Johann F. published in 1911) [4]. However, system-
atic study in this area has only been undertaken more recently, sufficient to
generate reviews of seizures and their treatment in AD [5–10].

Recent attempts to quantify the problem have included both clinic-based
and population-based studies, with retrospective and prospective data collec-
tion. Epidemiological studies include a nested case-control follow-up based on
the UK General Practice Research Database which examined incident diagnoses
of epilepsy or seizures in patients with AD (n = 7086) and matched dementia-
free patients (n = 11,524). The incidence rate for epilepsy/seizures in patients
with AD was 5.6/1000 person years (95% CI = 4.6–6.9) and in the dementia-
free group was 0.8/1000 person years (95% CI = 0.6–1.1). AD conferred in-
creased risk of developing seizures or epilepsy compared to controls (OR = 6.6;
95% CI = 4.1–10.6). Patients with longer standing AD (more than 3 years
duration) had a higher risk of developing seizures or epilepsy (OR = 10.7;
95% CI = 5.4–21.4) [11]. In a population-based study from Taiwan, 4.7% of
AD patients (n = 937) developed seizures over a mean follow-up time of just
over 4 years. Their risk of seizures was higher than in age-matched controls
(hazard ratio [HR] = 1.85; 95% CI = 1.40–2.90) [12]. A retrospective study of
electronic medical records in UK primary care practices participating in The
Health Improvement Network (THIN) which matched 22,084 AD patients and
controls with no baseline history of seizure found a significantly increased risk
of seizures in AD (HR = 5.31; 95% CI = 3.97–7.10) [13]. Most recently, a
prospective, longitudinal, community-based cohort study from Korea found a
higher risk of epilepsy in those with AD than those without (HR = 2.773; 95%
CI = 2.515–3.057) and identified a number of risk factors for the development
of epilepsy, including male sex, hypertension, hyperlipidaemia, diabetes, and
chronic kidney disease [14].
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Two significant clinic-based studies have appeared over the last 3 years. In
the first of these, a review of medical records collected over a 7-year period at
one dedicated US memory clinic, Beagle et al. [15•] reported a cumulative
probability of developing seizures in patients with AD (n = 1320) of 13.4%.
The incidence rate of seizures was 10 times higher than in age-matched controls.
As has been previously observed, seizure rates were markedly increased in
younger AD patients (only one patient in this study had an autosomal domi-
nant form of AD, namely a presenilin-1 mutation) [15•].

Recently, the findings of the Presentation of Epileptic Seizures in Dementia
(PrESIDe) study have been reported [16, 17•]. In this prospective study of 144
patients recruited from a UKmemory clinic, a structured proforma was used to
identify symptoms suggestive of epilepsy, including subtle features such as
altered responsiveness, arrest of speech or behaviour, oral or pharyngeal au-
tomatisms, olfactory or gustatory auras, focal motor seizures, other sensory
phenomena (including hallucinations), and amnesia on waking. On the basis
of the information gathered, a diagnosis of either no, possible, or probable
epilepsy was made. Of the 102 patients in the study diagnosed with AD, 13 (=
12.8%)were judged to be “epilepsy probable” and 16 (= 15.7%)were “epilepsy
possible” [16]. Of note, at the 12-month follow-up of this patient cohort, those
with a suspicion of epilepsy had declined to a greater extent on cognitive testing
than patients with no epilepsy, suggesting that epilepsy may be a marker of
more rapid decline and worse prognosis [17•]. The small number of patients
taking AEDs showed a lesser mean decline in cognitive scores than those not so
treated but this difference did not reach statistical significance [17•]. If corrob-
orated, these data indicating greater decline in AD patients with comorbid
seizures may enhance the case for early intervention to control seizures in the
hope of also mitigating cognitive decline. This might include addressing poten-
tially modifiable risk factors for seizures [14], as well as the initiation of AED
treatment.

In this context, the evidence base of clinical trials of AED treatment in AD
may perhaps most aptly be described as regrettably thin. A Cochrane systematic
review published in 2018 identified only one relevant randomised trial [18], the
details of which were deemed inadequate (e.g. of blinding) and which was
underpowered to detect any difference in efficacy between the drugs examined
[19•]. A number of studies are listed on ClinicalTrials.gov but many are small,
open-label trials and unlikely to inform clinical decision-making. This neces-
sarily remains empirical, perhaps informed by accounts of clinical practice in
AD and inferences from AED trials in non-demented subjects.

Patient age and comorbidities will clearly influence any prescription of AEDs
in AD patients, as will potential drug adverse effects on cognition and mood,
and drug interactions. Such considerations have prompted recommendations
to avoid many AEDs, including topiramate, zonisamide, phenobarbitone, ben-
zodiazepines, vigabatrin, tiagabine, carbamazepine, oxcarbazepine,
eslicarbazepine, gabapentin, pregabalin, sodium valproate, and phenytoin
[7]. A large population-based study from Finland found an increased relative
risk of death in AD patients using AEDs compared to non-users (HR = 1.23;
95%CI = 1.12–1.36),mainly due to deaths fromdementia andwith the highest
risk in the first 90 days of AED use, suggesting that these patients were more
severely affected or hadmore advanced disease. No increased risk of death from
cardiovascular or cerebrovascular causes was observed in those receiving AEDs
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[20]. This study suggested the need for careful consideration when initiating
AEDs in AD and the need for monitoring of adverse events.

Based on the clinical semiology, seizures in AD are most likely to be
localisation-related (focal aware, focal with impaired awareness, or focal to
bilateral tonic-clonic). Hence, evidence from pragmatic studies of AEDs in the
treatment of focal seizures might inform appropriate treatment of seizures in
AD [21]. The Standard andNew Antiepileptic Drugs (SANAD) trial of treatment
of partial epilepsy reported lamotrigine to be significantly better than carba-
mazepine, gabapentin, and topiramate in terms of the time to treatment failure,
and showed non-inferiority of lamotrigine to carbamazepine in the proportion
of patients achieving a 12-month seizure remission [22]. Hence, on the basis of
these data, there may be a case for using lamotrigine in AD patients with
seizures. However, it should be noted the mean age of patients in the SANAD
trial was around 40 years.

Published experience using lamotrigine for seizures in AD is limited. For
example, the one randomised trial [18] included in the aforementioned
Cochrane systematic review [19•] included only 29 patients receiving
lamotrigine. Smaller numbers have been reported in other accounts of clinical
experience [23–25]. Nevertheless, lamotrigine may be judged an acceptable
AED option for seizures in AD based on good seizure control and tolerability
[7, 10]. Theoretically, lamotrigine might exacerbate the myoclonus that is seen
in some AD patients (cumulative probability of myoclonus approximately
45%, based on Figure 1C of Beagle et al.), as seizures and myoclonus are
significantly associated [15•].

Scarcely, more clinical experience has been reported with levetiracetam in
AD patients (as for lamotrigine, we suspect that many more patients have been
treated empirically than are reported in the literature). For example, the one
randomised trial [18] included in the Cochrane systematic review [19•] includ-
ed only 38 AD patients receiving levetiracetam, and similar or smaller numbers
have been presented in other reports of clinical experience [23, 25, 26]. From
this limited evidence base, levetiracetam may be judged an acceptable AED
option for seizures in AD based on good seizure control and tolerability [7, 10],
although the potential adverse effects on mood may need to be considered in
this context. The findings of the SANADII trial may give additional information
pertinent to this recommendation. Further information is also required regard-
ing the possible utility of lacosamide, perampanel, and brivaracetam.

If seizures are an integral part of the AD phenotype, rather than epiphenom-
ena of disease progression, then targeting pathophysiological pathways might
offer a viable alternative to traditional symptomatic AED therapy. Both network
hyperexcitability and cognitive decline may be consequences of common dis-
ease mechanisms [8, 10]. In AD, treatment based on this approach might
involve addressing the pathways of the two characteristic protein species accu-
mulating in the signature pathological changes, namely amyloid peptides
(plaques) and hyperphosphorylated tau (neurofibrillary tangles and neurites),
as well as inflammatory and vascular changes [27, 28].

A number of factors point to the possible involvement of amyloid peptides
in epileptogenesis. Generally, a high frequency of seizures has been reported in
autosomal dominant forms of familial AD due to deterministic mutations in
the presenilin 1 gene which increase the synthesis of amyloid peptides [29–32],
although in symptomatic participants in the Dominantly Inherited Alzheimer
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Network observational study (DIAN-OBS) cohort, the prevalence of seizures
(2.8%; 95% CI = 0.5–5.9) was lower than in a published data cohort of auto-
somal dominant AD cases (20.3%; 95% CI = 17.4–23.2) [33]. These clinical
studies were prompted in part by the observation of seizures in transgenic mice
harbouring AD mutations which lead to overexpression of amyloid peptides
[34–36]. A high prevalence of abnormal cerebrospinal fluid (CSF) Aβ1–42 and
progression to AD has been reported in patients with late-onset epilepsy of
unknown origin [37]. Additional, anecdotal, evidence of the relevance of am-
yloid peptides in epileptogenesis comes from the examination of archive tissue
fromAlzheimer’s patient with epilepsy, Johann F [4], .which showed exclusively
amyloid pathology [38]. In Down syndrome, which shows the same evolution
of biomarkers as AD and which may therefore be regarded as a form of
genetically determined AD [39], development of seizures and dementia were
found to be associated in both retrospective [40] and prospective [41] studies.
The possibility therefore arises of a self-perpetuating vicious cycle (or bidirec-
tional relationship) based on amyloid peptides: seizure-related increases in
synaptic activity lead to increased amyloid peptide production, and hence to
further seizures [42]. However, the failure to date of anti-amyloid therapies, the
holy grail of AD treatment over the past 20 years, to transfer to clinical practice
means there is no prospect, let alone any evidence, to address this possibility.

Of possible relevance in this context are observations of the effects of
levetiracetam in transgenic mice carrying AD mutations. It has been reported
to have beneficial effects, reducing abnormal EEG spikes and reversing hippo-
campal remodelling, behavioural abnormalities, synaptic dysfunction, and
deficits in learning and memory [43], as well as decreasing neuropathological
burden and reversing spatial memory deficits [44]. Such observations have
prompted ongoing studies of the role of levetiracetam in the treatment of AD
without seizures (e.g. ILiAD and LEV-AD studies).

Whatever the role of amyloid peptides, evidence also points to possible
involvement of tau peptides in epileptogenesis, including the observation that
seizure-related increases in synaptic activity may lead to increased tau produc-
tion [45], and that CSF tau may be a risk factor for the development of seizures
in AD [46]. Seizures have been reported on occasion in patients with inherited
tauopathy (specifically the tau gene point mutation P301S) [47] and in trans-
genic animal models harbouring tau gene mutations [48]. Treatments targeting
tau are still verymuch at the experimental stage but a report of reductions of tau,
using antisense oligonucleotides that selectively decrease endogenous tau ex-
pression, protecting against seizures in a non-transgenic mouse model has
appeared [49].

Epilepsy and dementia may share common vascular risk factors [8]. It is
well-recognised that patients diagnosed clinically with AD may in fact have
mixed pathology with concurrent cerebrovascular changes [50]. Patients with
vascular dementia are more likely to develop epilepsy and AD patients are at
increased risk of stroke. For example, in the UK General Practice Research
Database study [11], in patients with vascular dementia (n = 4438), the inci-
dence rate for epilepsy/seizures was 7.5/1000 person years (95% CI = 5.7–9.7)
and the relative risk of developing seizures or epilepsy was OR = 5.7 (95% CI =
3.2–10.1). The THIN study [13] matched 19,902 AD patients and controls with
no baseline history of stroke and found an increased risk of stroke in AD (HR =
1.29; 95% CI = 1.11–1.50). Whether modification of vascular risk factors such
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as hypertension, hypercholesterolaemia, and smokingmight impact on seizures
and/or cognition in AD remains to be determined, but pending definitive
evidence, it would seem a good practice point to address these factors.

Dementia with Lewy Bodies

Contrary to a previous review which erroneously stated that “dementia with
Lewy bodies (DLB) is not reported to be associated with epileptic seizures” [1],
epilepsy may be common in DLB. In a review of medical records collected over
a 7-year period at one dedicated memory clinic, a cumulative probability of
developing seizures in DLB patients (n = 178; this included patients with mixed
pathology of both probable DLB and probable AD) of 14.7% was reported,
higher than that observed in AD [15•]. The highest seizure prevalence was in the
mixed pathology DLB-AD group (20.7%). Because DLB is characterised by
fluctuations, seizures of non-motor type may be difficult to detect, and even if
suspected may be unconfirmed.

Understandably in light of high seizure frequency, this has prompted ques-
tions on how seizures impact on DLB treatment [51•]. No clinical trial data are
available, to our knowledge, to inform judgements on seizure treatment inDLB.
As for AD, patient age and comorbidities will influence decisions on AED
treatment, as may AD co-pathology. Pragmatism dictates that any AED chosen
should be suitable for localisation-related seizures, with avoidance of AEDs that
might aggravate other symptoms of DLB (e.g. cognitive impairment) or interact
with other medications being prescribed for other symptoms of DLB. Based on
such considerations, Cretin and Blanc concluded that theoretically the most
suitable first-line drugs for seizures in DLB were lamotrigine, levetiracetam,
lacosamide, or brivaracetam, with second line gabapentin or pregabalin [51•].
Theoretically, lamotrigine might exacerbate the myoclonus that is seen in some
DLB patients (cumulative probability of developingmyoclonus in DLB patients
was 58.1% in the Beagle et al. study [15•]).

The Lewy bodies which characterize the pathology of DLB are composed of
the protein alpha-synuclein. Network hyperexcitability related to increased
alpha-synuclein production has been described in transgenic animals [52],
raising the possibility that alpha-synuclein might be a plausible treatment
target.

The high frequency of seizures in mixed DLB-AD cases has suggested the
possibility of epileptogenic synergy between alpha-synuclein and tau or
amyloid-peptides [15•]. Treatments targeted at the latter might thus also have
application in DLB patients. Likewise, concurrent vascular pathology in DLB
patients [50] suggests that vascular risk factors might also be addressed, as for
AD patients with mixed pathology.

Frontotemporal Dementias

The frontotemporal dementias (FTD) are heterogeneous at the clinical,
neuroimaging, neuropathological, and genetic levels. Some schemata of
classification encompass not only the primarily cognitive presentations,
with either predominantly behavioural or linguistic deficits, but also
motor disorders with concurrent cognitive deficits such as progressive
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supranuclear palsy (PSP) and corticobasal degeneration (CBD). The
pathology of these disorders may involve predominantly tau or TDP-
43 inclusions [53].

In a review of medical records collected over a 7-year period at one
dedicated memory clinic, Beagle et al. reported a cumulative probability
of developing seizures in patients with FTD (n = 348; this included
patients with PSP and corticobasal syndrome due to CBD as well as
behavioural and linguistic variants of FTD) of 3.0%. This was signifi-
cantly lower than that observed in AD and DLB [15•], but nonetheless
higher than anticipated in disease-free individuals, suggesting that the
paucity of prior publications on epilepsy/seizures in FTD indicates
underascertainment and/or under reporting.

As previously mentioned, tau peptidesmay be implicated in epileptogenesis
[45–49] and hence may be relevant to seizure pathophysiology and treatment
in FTD. Of note in this context, no seizures were recorded in patients with the
semantic variant of primary progressive aphasia (svPPA, also known as seman-
tic dementia) which has exclusively TDP-43 pathology of a particular type (type
C) [54]. That svPPA is not associated with seizures may also point to the
culpability of tau in other forms of FTD.

Prion Diseases

Prion diseases constitute a group of rare neurodegenerative diseases which are
heterogeneous in their symptom presentation, including cognitive, cerebellar,
visual, psychiatric, extrapyramidal, and pyramidal features, and in their patho-
genesis, occurring in sporadic, inherited, and iatrogenic forms. Of these, spo-
radic Creutzfeldt-Jakob disease (CJD) is the most common.

Epileptic seizures are listed amongst the unusual clinical presentations of
CJD, being confined to case descriptions or small case series [55]. Certainly,
there are a number of reports of CJD presenting as non-convulsive status
epilepticus or as focal impaired awareness seizures, although these epileptic
phenomena have also been reported as mimics of CJD (EEG interpretation in
the early stages of CJD may be difficult) [56].

The exact frequency of seizures in prion disease does not appear to be clearly
defined. One report cited epileptic seizures as the initial presenting feature of
sporadic CJD in 3% of cases and occurring in less than 15% of cases in total
[57]. Appel et al. found a significant difference in frequency of epilepsy when
comparing sporadic CJD (3/7 patients = 43%) with familial prion disease due
to the E200K point mutation in the prion protein gene (5/57 patients = 9%)
[58], but obviously the number of sporadic cases included in this report was
very small. Moreover, previous studies had reported a higher frequency of
seizures (ca. 27–40%) in E200K familial CJD [59] and a lower frequency in
sporadic CJD (8%) [60].

No effective treatment currently exists for prion disease, in part related to the
difficulty of conducting clinical trials, the performance of whichmay necessitate
novel approaches, for example in those harbouring disease-causing prion gene
mutations [61]. It has long been known that the cellular prion proteinmay have
a role in epileptogenesis [62], so seizure activity (both clinical and subclinical
[63]) might be a reasonable outcome measure in such trials. In the meantime,
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empirical treatment of seizures as and when they emerge in the course of CJD
will guide best practice.

Discussion and Conclusion

Although the occurrence of epileptic seizures in neurodegenerative diseases has
long been recognised (for over 100 years in Alzheimer’s disease!), progress in
defining treatment has been slow, and this currently remains symptomatic
rather than disease-modifying. We suggest a number of possible reasons which
may have contributed to retarding the pace of progress (this listing does not
claim to be exhaustive).

Firstly, seizures are either not recognised or marginalised in consensus
diagnostic criteria for neurodegenerative disorders. For example, the AD criteria
of 1984 (NINCDS-ADRDA) stated that epileptic seizures in advanced disease
were consistent with a diagnosis of probable AD, whereas epileptic seizures at
onset or early in the course of the illness made the diagnosis of probable AD
uncertain or unlikely [64]. The early occurrence of seizures remained an exclu-
sion criterion for typical AD in the IWG-2 criteria of 2014 [65]. This contrasts
with the empirical findings of seizures in the early stages of ADwhich have been
increasingly reported in recent years [23, 24, 66]. In the latest iteration of the
diagnostic criteria for DLB, transient episodes of unresponsiveness, which “may
represent an extreme formof cognitive fluctuation”, arementioned amongst the
supportive criteria, but neither seizures nor epilepsy is alluded to [67]. This
contrasts with the empirical findings of seizures occurring in the early stages of
DLB in some patients [15•]. Seizures are not mentioned in widely accepted and
commonly used diagnostic criteria for FTD [68] or sporadic CJD [69]. Clinicians
required to operationalize these criteria in clinical practice may therefore not be
primed to the possibility of seizures occurring in these conditions, andmay not
consider them to be a priority in patient management in comparison to the
cognitive ormotor features of disease. This may determine a reactive rather than
proactive approach to seizures in neurodegenerative diseases, and so contribute
to the lack of definition of the extent of the problem of seizures in these
disorders. Many of the available data emanate from retrospective studies
[15•], although prospective studies are beginning to emerge [16, 17•].

Secondly, there are difficulties in the diagnosis of seizures in neurodegener-
ative disorders at both the clinical and investigational levels. For the most part,
seizures are of non-motor type, and may be subtle. As such, they may elude the
observation of carers, upon whose account clinicians may be entirely depen-
dent. Even if described, seizures may bemisdiagnosed, perhaps as syncope (not
infrequent in DLB, perhaps related to autonomic involvement), delirium (not
infrequent in AD or DLB), or as “transient episodes of unresponsiveness” in
DLB [67]. Non-convulsive seizures in particular may be difficult to diagnose in
the context of neurodegenerative disease [63, 70, 71]. Accordingly, use of a
proforma, perhaps of the type used in the PrESIDe study [16], may be required
to ensure that subtle seizure phenomena are not inadvertently overlooked. In
the context of diagnosis, the possibility that de novo late-onset seizures may be
a reflection of an underlying neurodegenerative disease also needs to be em-
phasized [3, 72]. As yet, no consensus guidelines for appropriate follow-up
evaluations for use in these circumstances (e.g. monitoring of CSF Aβ1–42 levels
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[37], or search for evidence of early parietal lobe, especially precuneus, involve-
ment of AD [73]) have been developed.

Recourse to investigational techniques is also problematic. Standard EEG
recordings not only lack sensitivity but it may also be difficult for cognitively
impaired patients to cooperate with the testing. In addition to clinical seizures,
subclinical EEG abnormality may also be present in these conditions [63],
which may require prolonged (ambulatory) and/or invasive EEG recording to
detect [74, 75], facilities for which may not be widely available.

Thirdly, even if seizures are suspected and diagnosed, there is a conspicuous
lack of high-quality evidence (randomised controlled treatment trials) to in-
form clinical decision-making on the prescription of AEDs in neurodegenera-
tive diseases [19•]. A previous call advocating for pragmatic studies of AEDs in
AD [21] appears to have fallen on deaf ears, perhaps because such trials would
be difficult to conduct and would not be likely to attract commercial backing.
Accordingly, empirical approaches to treatment may currently constitute best
practice.

Fourthly, there remains a lack of understanding of seizures in neurodegen-
erative diseases at the pathophysiological level. The idea that seizures are simply
an epiphenomenon of degenerating brain is now giving way to evidence of the
possible role of accumulating protein species, such as amyloid peptides, tau,
alpha-synuclein, andmisfolded prion protein, in epileptogenesis. These studies,
principally conducted in transgenic animal models of disease, may give insights
which feed in to the development of novel seizure treatments, possibly related
to disease modification strategies. The role of vascular, and possibly also
inflammatory, pathological change also remains to be fully defined.

Addressing each of these issues represents a significant challenge. However,
if it proves to be the case, as has been suggested by some studies, that seizures
exacerbate cognitive decline in neurodegenerative diseases and represent amore
aggressive form of disease, then the incentive to identify and treat seizures early
in these conditions will be increased. To do so effectivelymay require significant
expansion of the evidence base.

In the meantime, pending more definitive guidance from research, how
should clinicians manage patients with neurodegenerative disorders who de-
velop epilepsy? Some general principles are evident from the management of
patients with epilepsy in other clinical contexts. A risk:benefit assessment for or
against commencing AED therapy should bemade, accepting that for AD this is
a challenging decision based on currently available evidence: the possible
impact on disease progression might argue for early treatment [16, 17•], but
the possible increased relative risk of death might urge caution when consider-
ing initiation of treatment [20]. Discussion of these uncertainties with patients
and their relatives will be necessary for individualised decisions. If treatment is
deemed to be indicated, selection of an AED appropriate to seizure type and
with an acceptable adverse effect profile (low risk of cognitive and mood
adverse effects, minimal drug interactions) should be made. Low starting dose
and slow titration is appropriate. Monitoring of efficacy and, particularly,
unwanted effects should be undertaken. Because of the potential overlap of
vascular risk factors for epilepsy and some neurodegenerative disorders, partic-
ularly AD, it would seem good practice to address these, although definite
evidence of benefit is currently lacking.
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Note Added in Proof
Further data on epilepsy risk in dementia and AD have been published since acceptance of this article by
Mahamud et al. (Seizure. 2020;82:118-24) and Vöglein et al. (J Neurol. 2020;267:2941-8).
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