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reported in some studies.22 Administrative database 
studies (eg, using Medicare data) show that the incidence 
and prevalence increases with age and is highest in 
African American and lower in Asian and Native 
American populations than in white people.23,24 The 
reasons for these differences are uncertain.

Causes and risk factors
As in younger people, there are many potential causes of 
new-onset seizures in older people.25 Physiological upset 
is common in older people and could result in acute 
symptomatic seizures, defined as seizures presenting in 
close temporal association with a brain insult.26 Several 
medications commonly prescribed to older people are 
associated with hyponatraemia (eg, some antihyper-
tensives, diuretics, and antidepressants), and a sodium 
concen tration below 125 mmol/L can increase seizure 
risk. Excessive use of alcohol, use of recreational drugs, 

traumatic brain injury, and meningitis are all factors 
that could predispose to the subsequent development of 
epilepsy.25 In one study, brain tumour was a more 
frequent cause of epilepsy in older than in younger 
people.27

New-onset genetic generalised epilepsy is rare in older 
people, but some circumstances—eg, chronic sleep 
deprivation—might uncover a potentially lifelong ten-
dency to epilepsy (appendix p 1). With an increase in 
life expectancy, individuals with a history of genetic 
generalised epilepsy, which could have long been in 
remission, might also present with a relapse in old age. 
People who had severe, potentially genetically mediated 
epilepsy earlier in life, as well as those with epileptic 
encephalopathies, are now more likely to live into older 
age. Epilepsy is also common in people with dementia, 
including those with familial Alzheimer’s disease,28,29 
raising questions over what constitutes an epilepsy 
gene.

The most common cause of seizures and epilepsy 
in older people is, however, cerebrovascular disease, 
which accounts for more than a third of cases 
(figure 2).29–31 A population-based US veterans study 
showed an association between epilepsy and stroke, 
dementia, brain tumours, traumatic brain injury, and 
other CNS conditions.32 Similarly, a large population-
based study reported that cerebrovascular diseases alone 
increased seizure risk during the initial year after stroke 
by up to 23 times compared with the general population.33 
Factors associated with epilepsy in the older population 
include older age, race (hazard ratio for black people 
compared with white people of 4·04, 95% CI 1·99–8·17), 
and a history of stroke (3·49, 1·37–8·88).20 Notably, statin 
pre scription, hypercholesterolaemia, and an age older 
than 85 years are all independently associated with lower 
odds of developing epilepsy.32

See Online for appendix

Figure 1: Incidence and prevalence of epilepsy across the lifespan
There is a bimodal distribution to the incidence of epilepsy, with the rate being highest in older adults, not 
children. Previous data in mature economies (A)17 have recently been recapitulated in the global burden of disease 
study of epilepsy, which examined the prevalence of idiopathic epilepsy shown with 95% confidence interval and 
separated by sex (B).18
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Figure 2: Causes of new-onset epilepsy in older people
The causes of epilepsy vary across the lifespan. In the older population the most 
common cause of epilepsy is stroke, which constitutes the underlying 
pathology in almost half of the cases. Dementia is also an important substrate 
for seizures. Genetic epilepsy, relatively common in earlier life, is rare for those 
older than 65 years. We created this figure using data from a retrospective study 
that evaluated patients admitted to a tertiary referral centre in Brazil over a 
2-year period.29
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Etiology of seizures and epilepsy in the elderly
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Commonest etiologies of epilepsy in elderly

Ferlazzo E, et al. Pharmacol Res. 2016

13

Stroke
▷ A history of stroke and/or findings of cerebral arteriosclerosis on neuroimaging 

represented the largest group of patients with epilepsy.

▷ The risk of developing epilepsy in the first year after a stroke is 20 times higher 

than those without stroke .

▷ The cumulative seizure rate after stroke has been found to be 6.1% after 1 year, 
9.5% after 5 years, and 11.5% after 10 years.

▷ Among all types of strokes, patients with hemorrhagic lesions, mostly involving 
the cerebral cortex, are most susceptible to the development of epilepsy.

14

Neurodegenerative diseases
▷ Patients with all types of dementias are at a 5- to 10-fold increased risk of epilepsy 

compared to an age-matched population without dementia.

▷ The risk appears highest in patients with Alzheimer dementia (AD) for which the 

risk of epilepsy is 3 to 87 times greater compared to those without AD.

▷ The onset of epilepsy in patients with AD occurs within 0.4 to 9.3 years after 
dementia symptoms begin. 

▷ The severity of dementia may increase the incidence of seizures as well. Seizures 
can occur in 1.5% to 16% of patients with mild dementia, compared to 9% to 64% 

of patients with severe dementia.

15

Subclinical epileptiform activity in AD

Vossel KA, et al. Ann Neurol. 2016
FIGURE 2. 
Proportion of participants with subclinical epileptiform activity. Subclinical epileptiform 
activity in patients with Alzheimer’s disease (AD) and age-matched controls detected by 
long-term monitoring with video-EEG (LTM-EEG, overnight), magnetoencephalography 
with simultaneous EEG (M/EEG), or both. EEG = electroencephalogram.

Vossel et al. Page 17

Ann Neurol. Author manuscript; available in PMC 2017 December 01.
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Hypothetical model of the correlation between amyloid β
and tau deposition and network alterations in AD

Vossel KA, et al. Lancet Neurol. 2017
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interpreted as a surrogate marker of a more aggressive 
form of the disease, or it might represent network 
hyperexcitability that contributes causally to cognitive 
decline. Clinical trials with AEDs will address this 
essential question (eg, NCT02002819).

Transient epileptic amnesia versus Alzheimer’s 
disease-associated epilepsy
Alzheimer’s disease is not the only possible cause of 
new-onset seizures in older adults that is associated 
with interictal memory impairment. If underlying 
brain lesions and other risk factors for seizures are 
ruled out, many patients fall into one of two categories: 
either transient epileptic amnesia (or epileptic amnesic 
syndrome) or Alzheimer’s disease-associated epilepsy. 
At presentation, these conditions might overlap in 
some symptoms, but they also have distinguishing 
characteristics, as listed in table 3. Transient amnesia 
refers to discrete episodes of mixed anterograde and 
retrograde memory loss followed by return to baseline. 
Patients presenting with non-degenerative transient 
epileptic amnesia are typically middle-aged men who 
report recurrent amnestic attacks, lasting 30–60 min, 
often occurring on awakening.78 These patients might 
have other, more common, seizure manifestations, 
especially olfactory hallucinations that occur in 
about 42% of patients with transient epileptic amnesia.78 
The epileptic amnesic syndrome, a term coined by 
Galassi,81 overlaps substantially with transient epileptic 
amnesia, but also includes patients with subtle, non-
amnestic, temporal lobe seizures giving rise, for 
example, to episodes of déjà vu or brief complex partial 
seizures. Between seizures, patients with transient 
epileptic amnesia function well cognitively, although 
they often report a distinctive loss of memory for 
personal events (autobiographical memory), such as 
holidays or the birth of a child, which can stretch back 
decades before the onset of seizures. By contrast, these 
patients have preserved semantic, or factual, memory 
for events that occurred over the same time period (eg, 
where one went to school and knowledge about famous 
people). They also often report forgetting newly learned 
information over days to weeks (accelerated long-term 
forgetting), and difficulties navigating previously 
familiar routes. Patients with transient epileptic 
amnesia perform normally or near-normally 
on standardised neuro psychological tests, but show 
accelerated long-term forgetting, often associated with 
a patchy autobiographical amnesia for salient remote 
events.79 The amnesic seizures usually cease promptly 
with AED treatment, while the interictal memory 
problems either stabilise or improve. The brief duration 
of amnesia, recurrence, and interictal cognitive changes 
distinguish transient epileptic amnesia from transient 
global amnesia, a syndrome of profound anterograde 
amnesia lasting 4–10 h, often occurring after stressful 
events or exercise, and rarely recurring.78

Patients who develop seizures in association with 
Alzheimer’s disease might also report amnestic attacks. 
However, a broader variety of seizure types than those in 

Transient epileptic amnesia Alzheimer’s disease-associated 
epilepsy

Mean age at onset of 
seizures

62–69 years 62–74 years

Sex More common in men Equally common in men and women

Seizure semiology Amnestic spells on waking (100%), 
olfactory hallucinations (about 42%), 
automatisms (about 36%), and 
generalised tonic-clonic seizures 
(about 4%)

Automatisms (about 31%), sensory 
phenomena or unexplained emotions 
(about 22%), speech or behavioural 
arrest (13–39%), déjà vu or jamais vu 
(5–8%), amnestic spells (4–54%), 
staring spells (about 3%), 
and generalised tonic-clonic seizures 
(15–40%)

Interictal cognitive 
complaints

Autobiographical memory loss, 
accelerated forgetting over days to 
weeks, and topographical memory loss

Short-term memory loss, word-finding 
difficulty, difficulty with multitasking 
and calculations, and visuospatial 
impairments

Neuropsychological 
features

Normal or near-normal performance on 
standardised neuropsychological tests; 
impairments in recall of verbal and 
visual information at extended delays 
(>30 min); loss of autobiographical 
memories for events extending decades 
before onset of seizures.

Impairments in multiple cognitive 
domains on standardised 
neuropsychological tests including 
learning and recall of verbal and visual 
information, executive function, 
language abilities, and visuospatial 
function.

EEG epileptiform foci Temporal or frontotemporal Temporal, frontotemporal, or frontal

Brain MRI Normal (group studies suggest subtle 
atrophy in limbic structures)

Grey matter atrophy in medial temporal 
lobes or posterior cortical regions

Alzheimer’s disease 
biomarkers*

Probably negative (not systematically 
studied)

Positive

Response of seizures to 
antiepileptic drugs

Good Good

Data are from multiple sources.2–4,21,78,79 EEG=electroencephalography. *PET measures of brain amyloid β deposition and 
cerebrospinal fluid measures of amyloid β, tau, and phosphorylated tau. These biomarkers are less accurate in assessing 
the likelihood of Alzheimer’s disease in people over 80 years old.80

Table 3: Main features of transient epileptic amnesia and Alzheimer’s disease-associated epilepsy

Figure: Hypothetical model of the correlation between amyloid β and tau deposition and network alterations 
in Alzheimer’s disease
Proposed temporal associations between total brain amyloid β (plaques) and tau (neurofibrillary tangles) 
deposition, hippocampal hyperactivation, and epileptic activity. Although hippocampal hyperactivation is 
restricted to the stage of mild cognitive impairment, epileptiform activity and seizures can occur throughout the 
course of mild cognitive impairment and Alzheimer’s disease..2,20,73,83,87

Cognitively normal Mild cognitive impairment Alzheimer’s Disease
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The intersections of Alzheimer’s disease, 
epilepsy and vascular disease

amyloid-b levels) and neuroimaging biomarkers (e.g. hippo-
campal atrophy on structural MRI, temporoparietal hypo-
metabolism on FDG PET, abnormal amyloid and tau PET
imaging) to make the diagnosis of Alzheimer’s disease in the
‘preclinical’ state is one strategy that has gained widespread
currency (Jack and Holtzman, 2013; Ahmed et al., 2014).
Similarly, the diagnosis of vascular dementia often rests on
the presence of evidence of small vessel cerebrovascular
change on MRI, while the clinical diagnosis of mixed
Alzheimer’s disease/vascular dementia usually occurs when
there are biomarkers suggesting the presence of both types
of pathology (Harper et al., 2014). Precisely how individuals
with epilepsy with preclinical dementia might present or be
detected remains to be established (Höller and Trinka,
2014). Indeed, it may well be that biomarkers for dementia
in epilepsy might not be unique to people with epilepsy but
rather reflect mixed pathologies, e.g. associated with
Alzheimer’s disease and vascular dementia, as well as
perhaps electrophysiological evidence of ongoing overt or
covert abnormal electrical activity, e.g. IEDs.

A reason for postulating that this might indeed be the
case is that it is increasingly becoming apparent that an
important potential explanation for the co-occurrence of
both seizures and dementia is that these conditions share
common risk factors (Fig. 2). Several features have been
associated with accelerated cognitive decline, brain ageing
and dementia. These include increased vascular risk factors
such as hypertension, diabetes, obesity, smoking and low
exercise, all of which predispose to atherosclerosis; altered
lifestyles such as decreased social interaction and physical
inactivity; treatment with medications (including some anti-
epileptic medications) that adversely affect cholesterol,
folate and glucose metabolism; as well as elevated inflam-
matory markers (Schwaninger et al., 2000; Fratiglioni
et al., 2004; Dik et al., 2005; Vezzani and Granata,
2005; Panza et al., 2006; Hamed, 2014).

While many of these are over-represented in patients with
epilepsy (Hermann et al., 2008; Hamed, 2014; Keezer et al.,
2016), the relationships of these factors to cognitive and
brain ageing are only now beginning to be systematically

examined. For example, while it has been long recognized
that late onset epilepsy associates with an increased risk of
stroke (Cleary et al., 2004; Wannamaker et al., 2015), it is
only more recently that the extent of cerebrovascular disease
has come under scrutiny in this group of patients (Gibson
et al., 2014; Hanby et al., 2015).

An important contribution to this area was made by
Sillanpää et al. (2015), who followed a cohort of 245
patients with childhood onset epilepsy living in the vicinity
of the Turku University Hospital, Finland, for over 50
years. The authors demonstrate that even in ‘uncomplicated
epilepsy’, namely patients without major neurological im-
pairment at onset, MRI at 50-year follow-up demonstrated
significantly more evidence of cerebrovascular disease than
in controls. These findings could not be correlated to life-
style choices such as smoking, alcohol consumption or
physical exercise or to standard vascular risk factors such
as hyperlipidaemia, diabetes or hypertension. Even patients
with primary generalized epilepsy, most of whom were in
terminal remission from seizures, still showed increased
markers of cerebrovascular disease on brain imaging. One
may speculate from these data that the increased vascular
burden may be due to epilepsy itself, be that the underlying
aetiology of the epilepsy, consequences of recurrent seizures
(for example repeated head injury or bouts of status epilep-
ticus), or chronic exposure to AEDs.

The same group has now also published data from amyl-
oid PET imaging, showing that some of the Turku patients
have positive evidence of amyloid deposition, with greater
frequency than healthy controls, particularly in prefrontal
cortex (Joutsa et al., 2017). Higher amyloid deposition
occurred in those individuals who were APOE4 genotype
positive—which also puts healthy individuals at greater risk
of developing Alzheimer’s disease as well as vascular de-
mentia (Liu et al., 2013; Sun et al., 2015). The impact of
these imaging findings on cognition in this valuable cohort
awaits further study.

As a corollary to such investigations on young-onset epi-
lepsy cases who were imaged later in life, Maxwell et al.
(2013) retrospectively examined 105 older patients with

Figure 2 The intersections of Alzheimer’s disease, epilepsy and vascular disease. Several overlapping pathologies (right) can con-

tribute to development of late-onset epilepsy as well as the development of dementia. In particular, vascular risk factors (left) are common in

people with epilepsy. These may represent modifiable risk factors for both the development of dementia and of epileptogenesis.
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Seizure types in the elderly

amyloid precursor protein gene mutations (as described in late-onset
myoclonic epilepsy in Down syndrome) [31].

The risk of developing dementia in people with epilepsy is less clear,
although some data point to a bidirectional association. Temporal lobe
resections have revealed hyperphosphorylated tau pathology in older
individualswith DRE and progressive cognitive decline [34]. In addition,
people with childhood-onset epilepsy have greater amyloid deposition
at 50-year follow-up compared with controls [35]. In one prospective
population-based study, individuals aged at least 50 years with epilepsy
had a relative risk of 1.5 (95% CI: 1.4, 1.7) of developing dementia over
8 years [36].

4.5. Other CNS lesions: cerebral neoplasms and remote traumatic brain injury

Elderly individuals with cerebral neoplasms or remote traumatic
brain injury (TBI) are about two times as likely to develop new-onset
epilepsy [25]. Seizures are the presenting sign in 20–40% of cerebral
neoplasms in adults [37]. Older individuals are more vulnerable to TBI
because of the increased risk of falls in old age [38].

5. Presentation

5.1. Type of seizures

Focal impaired awareness seizures (FIAS, previously known as
“complex partial seizures”) represent about 40–50% of new cases of

seizures in the elderly (Fig. 2) [24,39,40]. On electroencephalogram
(EEG) recordings, a temporal localization is most frequent [41].
Table 3 summarizes the differences in epilepsy semiology between el-
derly and younger adults.

5.2. Late-onset generalized epilepsy

A few cases of generalized epilepsy of presumed genetic origin (for-
merly called idiopathic generalized epilepsy) starting after the age of
60 years have been described. A prospective multicenter study identi-
fied only one participant (1.3%) with generalized epilepsy of presumed
genetic origin among 79 elderly with late-onset epilepsy; compared
with 9 cases (13%) among elderly with early-onset epilepsy; versus a
significantly higher proportion (18%) in younger adults (b50 years
old) [21]. Elderly people with early-onset generalized epilepsy of pre-
sumed genetic origin usually have long quiescent periods in adulthood
before relapsing in older age [42].

5.3. Status epilepticus (SE)

In hospital-based studies, about 30% of first seizures in the elderly
present as status epilepticus (SE) [43]. The overall mortality of SE in
the elderly is estimated at 35% and increases to up to 50% after age
80 years [43]. Predictors of mortality include de novo status, status se-
verity and duration, presence of an underlying CNS structural lesion,
and a higher number of comorbidities [43,44].

Table 2
Risk factors for seizures after stroke.

Early poststroke seizures Late poststroke seizures and
epilepsy

Hemorrhagic transformation of ischemic
stroke [23,97]

Age below 65 [27]

Hyperglycemia [23] Recurrent stroke [98]
Alcoholism [97] History of early poststroke

seizures [98]
Risk factors for early and late poststroke seizures
Size of total anterior circulation infarct [23,27,98]
Hemorrhagic stroke (subarachnoid hemorrhage, intraparenchymal hemorrhage)a

[27,97]
Cortical involvement with risk lower in lacunar and posterior circulation infarcts
[27,97]

Clinical stroke severity (NIH stroke scale N14) [23,27,97]
a Hemorrhage is considered a long-held risk factor for late poststroke seizures although

a recent meta-analysis failed to confirm this association [97].

Fig. 2. Seizure semiology in new-onset epilepsy in the elderly. BTC = Bilateral tonic–
clonic; FIAS = Focal onset with impaired awareness seizure.
Footnote: Adapted from Rowan et al. [40].

Table 3
Proposed differences in presentation between the elderly and younger adults.

Feature Elderly Younger
adults

Aurasa [55] Less
reported

More
common

Automatismsa [55] Less
observed

More
common

Motor features (focal and/or generalized) [41] Infrequent Frequent
Semiology of FIAS [21] Simpler and

shorter
More
elaborate

Subtle episodes of transient confusion [99] More
frequent

Less
frequent

Postictal state (confusion, aphasia, paresis) after a
secondarily generalized seizure [21]

Hours–days 5–15 min

FIAS = focal impaired awareness seizure.
a Some conflicting data.

Table 1
Causes of acute symptomatic seizures and new-onset epilepsy in elderly people.

Cause Approximate
proportion

Acute symptomatic seizures (provoked) seizures
Acute hemorrhagic and ischemic stroke (within 7–14 days) [14,17] 40–55%
Acute metabolic illness (e.g., electrolyte disturbances) [17] 15%
Toxic: alcohol, drugs, and drug withdrawal [17] 15%
Recent traumatic brain injury [14,17] 4–10%
CNS infection [14,17] 2–3%
Others or unknown (e.g., subdural hematoma) [14,17] 5–20%

New-onset epilepsy
Cerebrovascular disease 30 to 65%a

Dementia [19,24,31] 10–20%
Cerebral neoplasm [19,21,24] 3–11%
Remote traumatic brain injury [19,24,40] 1–7%
Remote infection [24] 0–1%
Vascular malformation [21] 0–3%
Others or unknown [24,40] 30–50%
a 30% for a documented history of stroke and up to 65% for any evidence of cerebro-

vascular disease (e.g., subcortical microvascular disease on neuroimaging) [19,40].

4 N. Lezaic et al. / Epilepsy & Behavior 102 (2020) 106724

Focal seizures with impaired 
awareness are the most common 
seizure type.

Lezaic N, et al. Epilepsy Behav. 2020
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Proposed differences in presentation 
between the elderly and younger adults. 

Features Elderly Younger
adults

Auras

Automatisms

Motor features (focal and/or generalized)

Semiology of FIAS

Subtle episodes of transient confusion

Postictal state (confusion, aphasia, paresis) 

after a secondary generalized seizure

Less reported

Less observed

Infrequent

Simpler & shorter

More frequent

Hours-days

More common

More common

Frequent

More elaborate

Less frequent

5-15min

Lezaic N, et al. Epilepsy Behav. 2020
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Factors complicating a timely diagnosis

▷ Atypical clinical presentation

▷ Lack of awareness of epilepsy in this population

▷ Incomplete history of potential seizure event, etc.

22

Differential 
diagnosis of 
epilepsy and 
other seizure 
disorders 
in the elderly 

Neurological
TIA
TGA

Endocrine/metabolic
Hypoglycemia
Hyponatremia

Cardiovascular
Vasovagal syncope

Sleep disorders
REM sleep behavior disorder
Parasomnia, including sleep eating disorder or sleepwalking

Other reflex syncope
Sick sinus syndrome
Other arrhythmia
Postural hypotension

Psychological
Nonepileptic psychogenic seizure

Lee SK. J Epilepsy Res. 2019

23

Investigation of suspected seizures
▷ Basic blood work (full blood count, urea, creatinine, electrolytes, liver function tests, glucose) 

▷ Brain imaging (CT or MRI)

▷ Electroencephalography (EEG) or Video-EEG monitoring

▷ CSF analysis in appropriate cases

: eg, if an infective, haemorrhagic, malignant, or inflammatory cause is suspected 

▷ Screening for autoantibodies (especially LGI1, CASPR2, paraneoplastic antibodies, 

etc.): older people with explosive-onset epilepsy, particularly if associated with substantial 

cognitive and psychological comorbidity

24
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These neuronal surface antibody disorders do not always 
associate with malignancy, but, especially in older 
people, a detailed investigation to establish if there is a 
neoplasm is mandatory.

Autoimmune epilepsies respond poorly to conventional 
antiseizure medications and instead should be treated 
with immunosuppression.98 The earlier immunosup-
pressive drugs are administered, the better the outcome. 
For example, if faciobrachial dystonic seizures are 
recognised early then immunosuppression can prevent 
development of the subsequent cognitive decline that 
is typically associated with anti-LGI1 autoimmune 
epilepsy.100,104 Treatment should also include removal 
and appropriate adjunctive therapy of any associated 
tumour.

Status epilepticus and sudden unexpected death
In the Greater Richmond Metropolitan Area study,105 the 
incidence of status epilepticus in people aged older than 
60 years was 86 per 100 000, which is higher than in any 
other age group, except for those younger than 1-year-old. 
The high incidence in older people has been confirmed in 
several prospective studies, with estimates suggesting 
that the incidence of status epilepticus is five times higher 
in older people than in young adults.105,106 As well as 

greater incidence in older people, mortality associated 
with status epilepticus also increases with age, with the 
highest mortality occurring in those aged 85 years or 
older.105,107 Sudden unexpected death in epilepsy is another 
important cause of death in those with epilepsy and is 
underestimated in older people, regardless of sex.108 These 
findings would support ensuring that older people are 
informed about the potential risks of epilepsy, including 
sudden unexpected death, and underscores that epilepsy 
in older people cannot be considered benign.

Comorbidities in older people with epilepsy
There is a complex interplay between comorbidities 
in older people with epilepsy, owing to the underlying 
substrate for the epilepsy, polypharmacy, and social 
situations. Cognitive and psychological difficulties asso-
ciated with epilepsy across the lifespan are also contribu-
tory to these interactions (figure 3).

Cognitive comorbidity
People with epilepsy are prone to cognitive and psycho-
logical comorbidities and psychosocial difficulties, which 
are all exacerbated in older people. Only one detailed 
report is available on cognitive function in people who 
first developed epilepsy aged older than 65 years.109 This 

Figure 3: Comorbidities in older people with epilepsy
Multiple and complex comorbidities are found in older people with epilepsy. These comorbidities are closely interrelated and can be roughly divided into six main 
areas, each of which has multiple underlying contributing factors. Optimising patient care will require a holistic approach that targets comorbidity and seizure control. 
ASM=anti-seizure medication.
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Optimizing care pathways for epilepsy in older people
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comorbidities4,119,125 and cognitive impairment.59,124 There-
fore, health-care providers must prioritise epilepsy in 
older people and view this condition holistically. Early 
diagnosis with prompt, appropriate individual manage-
ment could prevent unnecessary hospital admission and 
reduce the impact of comorbidities. Likewise, closer 
integration between primary care and secondary care 
would lead to improve ments in the care of older people 
with epilepsy (figure 5). Formal practice guidelines to 
optimise care for older people with epilepsy would be of 
great benefit in both high-income and low-income 
countries. Similarly, culturally appropriate online tools to 
help in the management and empowerment of older 
people with epilepsy and those who care for them would 
be very valuable.

At a broader and more strategic level, modifications of 
shared risk factors for stroke and dementia142—hyper-
tension, diabetes, alcohol consumption, smoking, and 
low exercise4,143—seem to also represent a clear global 
health opportunity to reduce the risk of developing 
seizures in later life. Importantly, many of these 
modifications can be made at an individual level with 
minimal cost (or potentially be cost saving—eg, stopping 
smoking) or at a population level with established drugs, 
many of which are affordable and widely available 
worldwide.

Conclusions and future directions
Epilepsy in older people is a common condition and 
can have enormous ramifications, but it is a relatively 
underappreciated and under-researched area. In this 
Review, we have explored several aspects, such as 
antiseizure medications and surgical treatments, specific 
epilepsy syndromes in older people, and relevant 
comorbidities. The links between dementia, cerebro-
vascular disease, and epilepsy have been high lighted, 
emphasising that modifiable vascular risk factors might 
have a positive effect on reducing the future risk of 
developing epilepsy. Research is scarce in older people 
with epilepsy compared with younger populations. 
Drug trials, the role of epilepsy surgery, psychosocial 
evaluations, and assessment of relevant comorbidities all 
require much deeper assess ment in people with epilepsy 
aged older than 65 years so that there can be informed 
choices on how to optimise the care of this group, the 
largest cohort of people with epilepsy in resource-rich 
and, increasingly, resource-poor societies.
Contributors
The concept of the manuscript was devised by AS who also did the 
overall literature searches with NJ and created initial drafts of figures. 
Sections on epidemiology, epilepsy surgery, psychological or psychiatric 
aspects, sudden unexpected death in epilepsy, and status epilepticus 
were initially drafted by NJ. Sections relating to cognitive difficulties in 
older people were initially written by MH. JWS wrote sections on 

Figure 5: Optimising care pathways for epilepsy in older people
Delivering best practice to older people with epilepsy requires a multidisciplinary and, at times, an iterative approach. ASM=antiseizure medication. CSF=cerebrospinal 
fluid. ECG=electrocardiogram. EEG=electroencephalogram. OPD=outpatient department. 
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Treatment

Epilepsy in older people

28

28

Age-related physiologic changes
▷ Decreases in renal clearance

▷ Decreases in hepatic blood flow and liver size

▷ Decreases in gastrointestinal absorption

▷ Decreases in serum albumin (and thus decreased protein binding), etc.

àGreater sensitivity to adverse effects of AEDs

Carlson C, et al. Continuum. 2016
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AEDs to avoid in patients 
with hepatic or renal failure
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Risk factors of bone disease in patients with epilepsy

▷ Fall-related fractures
Patients with epilepsy are at risk for seizure-related falls in addition to falls caused by

ataxia, sedation, and gait instability due to either the neurologic pathology underlying

the epilepsy or the side effects of AEDs used to treat seizures.

▷ Direct effects of AED treatment on bone health
Several AEDs have been linked with bone disease. These mostly include cytochrome

P450 enzyme inducers, such as phenytoin, phenobarbital, primidone, and carbamazepine.

A long AED treatment duration has been convincingly linked to increased bone disease

risk, with the most obvious correlation seen with more than 12 years of treatment.
Carlson C, et al. Continuum. 2016
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Selected specific considerations relating to 
prescription of AEDs in older people

Potential effect
on cognition

Potential effect
on mood

Other specific considerations

Carbamazepine Cognitive side-effects can
bemore marked in older
people

Mood stabilizer Enzyme inducing: high propensity for drug–drug
interaction; side-effect of dizziness can lead to falls;

negative effects on lipid metabolism and can increase
cardiac markers; enzyme inducing medications can
have greater adverse effect on bone health than other
antiseizure medications

Phenytoin Usually cognitively neutral Can sometimes have
adverse effects onmood

Narrow therapeutic window; extensive drug–drug
interactions (eg, apixaban); negative effects on lipid

metabolism and cardiac markers; dizziness can result
in falls; enzyme-inducing medication can have greater
adverse effects on bone health than other AEDs

Sodium
valproate

Can affect cognition; also
hyperammonemic
encephalopathy

Mood stabilizer Thrombocytopenia; weight gain; tremor, especially at
higher doses
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Selected specific considerations relating to 
prescription of AEDs in older people

Potential effect
on cognition

Potential effect
on mood

Other specific considerations

Lamotrigine Usually cognitive neutral Mood stabilizer Risk of rash around 1:30; can be associated with
insomnia, vivid dreams, and nightmares; might associate
with tremor

Levetiracetam Usually cognitive neutral Can have adverse effects
onmood (eg, irritability,
anxiety, lowmood)

Lack of drug–drug interaction

Oxcarbazepine Can be associated with
hyponatremia which could
result in confusion, apathy,
and lethargy

Probably no substantial
adverse effect onmood

Enzyme-inducing agent; enzyme-inducing medications
can have greater adverse effect on bone health than
other antiseizure medications; dizziness could result in
falls

Gabapentin Usually cognitive neutral Can be anxiolytic and
benefit mood

Lack of drug–drug interaction

33

Selected specific considerations relating to 
prescription of AEDs in older people

Potential effect
on cognition

Potential effect
on mood

Other specific considerations

Topiramate Can have adverse effects
on cognition; word-finding
difficulty in particular

Can have adverse effects
onmood

Nephrolithiasis; weight loss; complex side-effect
profile

Zonisamide Can have adverse effects
on cognition; word-finding
difficulty in particular

Can have adverse effects
onmood

Quite similar side-effect profile to topiramate, but
overall probably better tolerated

Lacosamide Usually cognitive neutral Generally thought to have a
benign psychological profile,
but can occasionally have
adverse effects onmood

Possibility of palpitations and prolongation of PR
interval (all patients); rarely atrial fibrillation and
atrial flutter (usually with higher intravenous loading
of drug); check electrocardiogrambefore initiating

Pregabalin Usually cognitive neutral Can be anxiolytic and
benefit mood

Also frequently used to help with chronic pain; can
associate with ankle oedema and increased risk of
falls in older people

Sen A, et al. Lancet. 2020
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Management issues
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Ferlazzo E, et al. Pharmacol Res. 2016

2nd-generation AEDs
> 1st-generation AEDs
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Class 1 RCTs comparing efficacy, effectiveness, and safety of 
1st-generation and 2nd-generation AEDs

E Perucca, et al. Lancet Neurol. 2020
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Guidelines of the ILAE and the AES/AAN for 
elderly patients with focal-onset seizures 

The Drug Committee of Korean Epilepsy Society. JCN. 2020
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The medical treatment of epilepsy in the elderly
: A systematic review and meta‐analysis 
▷ Among the elderly with epilepsy, lamotrigine was better tolerated than 

carbamazepine.

▷ Levetiracetam demonstrated a higher probability of seizure freedom as compared 

to lamotrigine, with no significant differences in measures of tolerability.

▷ There were no significant differences between carbamazepine and levetiracetam in 
terms of efficacy and tolerability.

▷ More data are required to evaluate the newest generation of AEDs, and to compare 
different AED doses and titration schedules in the elderly with epilepsy.

Lezaic N, et al. Epilepsia. 2019.
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Summary & Recommendation
▷ Epilepsy in elderly patients has quite different etiology, clinical manifestations,

and choice of AEDs compare with other adult patients.
▷ In addition to the efficacy of AEDs, their adverse effects and drug interactions

as well as comorbid diseases and economic status must be considered when
choosing AEDs for treating epilepsy in elderly patients.

▷ AEDs that are suitable for treating epilepsy in elderly patients have 1) no
interactions with other medications or AEDs, 2) no or low protein binding,
3) good adverse-effect profiles, and 4) little effect on cognitive function.

▷ Lamotrigine and levetiracetam are recommended as the treatment of choice
for epilepsy in elderly patients.

The Drug Committee of Korean Epilepsy Society. JCN. 2020
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