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Epilepsy in later life

Martin J Brodie, Andrew T Elder, Patrick Kwan

Epilepsy is most likely to develop in later life. The burden of this disorder on health-care resources will rise further as
the world’s population continues to age. Making a secure diagnosis can be challenging because the clinical
manifestations of seizures and the differential diagnoses and causes of epilepsy can be different in older individuals
compared with younger individuals. Obtaining a reliable account of the events for accurate assessment is particularly
important in guiding the appropriate choice and interpretation of investigations to arrive at the correct diagnosis. In
older age, unique pharmacokinetic and pharmacodynamic changes occur. The use and selection of antiepileptic drugs
is often further complicated by the presence of comorbidities, polypharmacy, and concomitant functional impairment,
but there is a paucity of high-level clinical evidence on the effects of these factors as well as on the choice of treatment
in the elderly. A comprehensive model of care should combine expertise in the diagnosis and treatment of epilepsy
with effective assessment and management of the psychosocial effects to improve the prognosis in this vulnerable

and poorly studied group of patients.

Introduction

Falls, faints, and “funny turns” (transient neurological
attacks comprising focal, non-focal, or mixed neurological
symptoms lasting less than 24 h)' are all common reasons
for elderly people to present to primary care, emergency
departments, and specialist hospital services. Some of
these individuals, but by no means all, will have epilepsy,
which can be a difficult diagnosis to make with certainty.
The likelihood of developing seizures correlates better
with biological age than with chronological age. Older
people are more likely to have comorbidities, as well as
functional and cognitive impairment, than younger
individuals, which all require recognition, evaluation,
and management.? Additionally, age-associated physio-
logical changes can affect the pharmacokinetics and
pharmacodynamics of antiepileptic drugs. The situation
is exacerbated by a dearth of good clinical trials
investigating the choice of treatment for this increasingly
common problem.

Because of the range of possible differential diagnoses,
older people can be reviewed by general physicians,
geriatricians, neurologists, and cardiologists, and so the
necessary expertise for appropriate investigation and
management is often diluted across a range of clinical
disciplines.” With the continuing ageing of the world’s
population, the number of older people with epilepsy is
set to rise further, placing an increasing burden on
health-care resources.

In this Review, we focus on people aged 65 years and
older who develop late-onset epilepsy rather than patients
who have epilepsy throughout their lives. We place
particular emphasis on assessing the clinical clues that
are essential for making an accurate diagnosis. We review
the pharmacology of antiepileptic drug use in old age,
highlighting the most common drug-drug interactions.
We summarise the double-blind, randomised trials
undertaken in the elderly and list the advantages and
disadvantages of each antiepileptic drug in this
population. We also review the implications of common
comorbidities on the management of late-onset epilepsy.
Finally, we propose appropriate models of care and
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approaches to minimising the effects of epilepsy and its
treatment on quality of life in this poorly studied
population.

Epidemiology

As the world’s population increases and ages, so will the
prevalence of epilepsy. Compared with younger indi-
viduals, elderly people are more likely to develop seizures,
whether provoked by acute illness or without an obvious
precipitating cause.* The annual incidence of epilepsy
(recurrent unprovoked seizures) rises from 85-9 per
100000 people in those aged between 65 and 69 years to
more than 135 per 100000 people for those aged older
than 80 years compared with an overall incidence of 80-8
per 100000 people across all age-groups.’ Elderly people
with epilepsy have 2-3 times greater mortality than the
general population.® Additionally, 30% of acute seizures
in elderly people present as status epilepticus, which
carries a sizeable mortality of about 40%.” Lastly, late-onset
seizures are a predictor of subsequent stroke.®

Causes

The reported prevalence of specific causes of epilepsy
in older people varies depending on the study popu-
lations, definitions, investigation strategies, and the
presence of underlying pathological changes.®® In
practice, at least in high-income countries, common
causes that should be specifically considered in patients
with late-onset epilepsy include cerebrovascular disease,
primary neurodegenerative disorders associated with
cognitive impairment (particularly Alzheimer’s disease),
intracerebral tumours, and traumatic head injury.*

Cerebrovascular disease

Stroke is the mostimportantrisk factor for the development
of subsequent epilepsy in older people and can account
for up to 50% of cases in whom a cause can be identified.
The risk of epilepsy increases up to 20-fold in the first year
after a stroke.” Epilepsy is more likely to complicate
strokes that involve the cortex, are haemorrhagic, are
large, are multiple, or present with acute symptomatic
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seizures.® Cerebrovascular disease probably accounts for
a proportion of seizures labelled as cryptogenic given the
many vascular risk factors in older patients with epilepsy
but who have not had previous stroke® and the high
number of cases of clinically unsuspected stroke identified
on brain imaging® Indeed, there seems to be a
bidirectional association between epilepsy and cerebro-
vascular disease in older people, with the risk of stroke
increased by nearly three-fold in those who develop
late-onset seizures.* Therefore, any elderly person
developing new-onset seizures should undergo assess-
ment for the presence of cerebrovascular risk factors and
be treated accordingly for stroke prevention.

Primary neurodegenerative disorder associated with
cognitive impairment

Patients with Alzheimer’s disease are up to ten times
more likely to develop epilepsy than those without

Panel 1: Possible reasons for the misdiagnosis of epilepsy
in elderly people

Epilepsy falsely diagnosed

« Inappropriate use of a trial of antiepileptic drug treatment
and inadequate follow-up of the result of such treatment

«  Poor awareness that myoclonus or other abnormal
movements can occur in convulsive syncope

« Incorrect assumption that incontinence during an event
occurs only in epilepsy

« Inappropriate reliance on interictal
electroencephalographic findings

+ Limited, vague, or incomplete history (incomplete history
taking, cognitive impairment, no witnesses available)

« Little knowledge of features that distinguish epilepsy
from other disorders

- Failure to involve specialist physicians in diagnostic process

Epilepsy falsely excluded or missed

+ Under-reporting of events by older patients or their carers*

+ Overdiagnosis of simple falls as a cause of recurrent events
when patient is uncertain if loss of consciousness occurred

+ Overdiagnosis of transient ischaemic attacks, particularly
if there is a previous history of transient ischaemic attack
or stroke®

 Overdiagnosis of syncope due to high prevalence, false
positive rate of findings in ambulatory electrocardiographic
monitoring, or provocative cardiovascular tests such as tilt
table testing or carotid sinus massage, or failure to identify
a link between such findings and symptoms seen in the
patient®®

« Clinical features of complex partial seizures less likely to
be typical in older people”

« Limited, vague, or incomplete history (incomplete history
taking, cognitive impairment, no witnesses available)

«  Little knowledge of features that distinguish epilepsy
from other disorders

« Failure to involve specialist physicians in diagnostic process

Alzheimer’s disease,”” and dementia and neuro-
degenerative disorders are estimated to account for
10-20% of all epilepsies in older people.” Although data
from most studies suggest that epilepsy is more likely
to develop in more advanced disease, seizures can occur
at any stage of the degenerative process.” In a
prospective study of 453 patients with mild Alzheimer’s
disease, 2% had an unprovoked seizure by 5 years of
follow-up, an 8-fold increase compared with the general
population, with greater risk in younger patients.”
Seizure control does not seem to be more difficult as
dementia progresses, although recognition of the
occurrence of seizure activity might be more challenging
and the long-term effect of epilepsy on cognition or
subsequent neurodegeneration is unknown.”

Trauma

Head injury, predominantly due to falls, has a higher
occurrence and poorer prognosis in older people than in
younger individuals,” and up to 20% of cases of epilepsy
in the elderly can be attributed to trauma.” Results from
a recent study of children and young adults suggested
that although the risk of developing epilepsy was highest
during the first years after the injury, this risk remained
elevated for more than 10 years compared with people
without such a history.” Brain contusion with subdural
haematoma, skull fracture, loss of consciousness or
amnesia for more than 1 day, and an age of 65 years or
older have been identified as risk factors for subsequent

epilepsy.””

Tumours

Between 10% and 30% of seizures are associated with
tumours, typically gliomas, meningiomas, and brain
metastases.” Seizures are more commonly seen in
association with primary rather than secondary tumours
and with low-grade tumours rather than high-grade
primary tumours.”

Acute symptomatic seizures

Drug treatment, acute metabolic disturbance, and
infection can precipitate acute symptomatic seizures,
and these problems and perhaps sleep apnoea® can lower
the seizure threshold in patients with established
epilepsy. New seizures can also be precipitated by acute
stroke or head injury” Although the risk of the
development of epilepsy is increased in any patient with
an acute symptomatic seizure, not all will subsequently
develop epilepsy.

Presentation and diagnostic evaluation

Epilepsy is both underdiagnosed and overdiagnosed in
older patients. About 30% of patients who are ultimately
diagnosed with epilepsy do not have this diagnosis
considered at first evaluation® and some patients,
particularly those not referred to a specialist epilepsy
service, probably remain undiagnosed.” Additionally,
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some patients seen at such clinics, some of whom will
already be on antiepileptic treatment, will have an
alternative explanation for their events. The extent of
misdiagnosis is, however, unclear and the true prevalence
of epilepsy in older people therefore remains difficult to
determine with certainty.

Potential reasons for the misdiagnosis of epilepsy in
older patients are given in panel 1. Differentiating between
epilepsy, syncope, and other common causes of “turns” in
the elderly can be challenging and remains highly
dependent on the clinical history and a witnessed event.
Many publications focus on the clinical features that are
useful in establishing or refuting a diagnosis of syncope
rather than on making a diagnosis of epilepsy, with little
information specifically relating to clinical features
presenting in older people. The situation is compounded
by the common coexistence of cognitive impairment,
which makes obtaining an accurate history from the
patient more difficult. Witnessed accounts are said to be
less common in older people, who often live alone. Several
clinical scenarios, outlined in panel 2, should prompt
consideration of the possibility that an older person might
have epilepsy.”® When epilepsy is thought possible after
any of these events in an elderly person, we suggest the
diagnostic steps that are listed in panel 3; key questions
for patients and witnesses are given in table 1.

Falls without impairment or loss of consciousness

Figure 1 provides a simple flowchart for approaching the
assessment of falls in older people. In practice, the initial
diagnostic challenges often involve the determination of
whether the event was a simple fall, particularly if it was
unwitnessed, and whether there is cognitive impairment
or retrograde amnesia compromising recall reliability. If
transient impairment or loss of consciousness can be
confidently excluded, drop attacks or simple falls are
more likely. However, if falls occur frequently and
impairment or loss of consciousness cannot be
ascertained, the patient should be investigated for possible
syncope or epilepsy.

Falls with impairment or loss of consciousness

If transient impairment or loss of consciousness can be
confidently established, the primary differential diagnosis
lies between syncope and epilepsy. However, given the
high occurrence of cardiac diseases in older people,
particularly those that affect the conducting system and
cardiac outflow such as aortic stenosis, evidence of their
presence should not exclude further consideration of
possible coexistent epilepsy.

Seizures in older people are sometimes atypical. Auras
are less commonly reported, and symptoms and signs
can be non-specific. Automatisms can be less frequent,
and postictal confusion can be more prolonged, lasting
up to days."*#

The presence of abnormal movements in the form of
myoclonic jerking during syncope can result in over-
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Panel 2: Clinical clues to the diagnosis of epilepsy in elderly
people

+ Confusion, behavioural change, or unresponsiveness not
associated with loss of postural control

+ Loss orimpairment of consciousness

+ Twitching, involuntary movement, or sensory disturbance
of a limb, limbs, or face without loss of consciousness

+ Recurrent episodes of troublesome sleep disturbance

+ Frequent falls about which the patient has no recollection

Panel 3: Suggested diagnostic steps when epilepsy is
suspected in an elderly patient

1 Consider whether cognitive impairment is present
This factor is important, as cognitive impairment might
compromise history taking, have implications for the
investigation and selection of treatment, and, if
unrecognised, confound subsequent assessment of the
adverse events of treatment. Simple screening with a
standardised tool such as the mini-mental state examination
is recommended.

2 Establish whether any events have been witnessed

If so, take a detailed history from the witness as soon as
possible after the event. If an event or events have been
unwitnessed and the diagnosis is unclear, educate those who
might witness future attacks on the key clinical features to
note® (table 1). If the patient is in a residential care setting,
appropriately trained staff should be asked specifically to take
the pulse at the time of an event.

3 Establish the form of the event

Generally, event history might be dominated by the patient
falling down with or without loss of consciousness or by
abnormal behaviour, confusion, or focal neurological
features. Overlap might be present in some cases. If recurrent
events take different forms, consider the possibility of more
than one cause. Epilepsy is often stereotyped with a specific
semiology being seen in an individual patient. Episodes are
unlikely to be ictal when dizziness is the dominant clinical
feature with or without an associated fall or when true
vertigo is followed by a fall without loss of consciousness. A
clear picture should include details of what happened before,
during, and after the event.

diagnosis of epilepsy and, less commonly, syncope might
precipitate generalised seizure activity, causing diagnostic
uncertainty.® A summary of clinical features that might
aid in the differentiation between seizures and syncope is
provided in table 2.*# A scoring system based on common
clinical features has been proposed to distinguish syncope
from seizures with a high degree of accuracy.”

In addition to obtaining a careful history, further
investigation via physical examination, focusing
particularly on the cardiovascular and nervous systems,
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Ask the patient

Ask the witness

What were you doing at the time?

Did you get any warning?

Did you “black out"? If so, for how long?

What happened afterwards?

Do you take any medications and have any

been changed recently?

Was there a witness?

Adapted from “Epilepsy in later life—a good practice guide”,* with permission from Epilepsy Scotland.

What was the patient doing at the time?

Did you notice or did the patient complain of anything before
the event happened?

Did they lose consciousness, have altered responsiveness, or
seem unaware of your presence? If so, for how long did this last?

Were they still or did they jerk, twitch, or move?
What happened after the event?

Did anyone try to take the pulse?

Table 1: Key questions for elderly patients and witnesses when assessing a suspected epileptic seizure
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and 12-lead electrocardiogram (ECG) are mandatory. In
many cases, a clear diagnosis can be rapidly made. In
some patients, further investigations will be required.
The aim of these additional examinations should be to
either confirm or exclude a positive diagnosis of epilepsy,
or make or exclude a positive diagnosis of an alternative
cause for the events, particularly syncope.

Confirming or excluding epilepsy

The interictal electroencephalogram (EEG) is of limited
diagnostic value in older people owing to the high
occurrence of non-specific abnormalities. EEG should
not be used as a diagnostic test in patients with clinical
histories that are uncertain or more suggestive of
syncope. In a series of elderly patients with possible
epilepsy, McBride and colleagues® detected interictal
epileptiform discharges in 26% of patients with
non-epileptic events and in 75% of those with epilepsy by
use of video-EEG recording. Therefore, the interictal EEG
has a low sensitivity and specificity in this age-group and
should not be used to prove or disprove the diagnosis of
epilepsy.

Patients with definite epilepsy or recurrent events of
uncertain aetiology should undergo brain scanning to
detect structural epileptogenic pathological changes. MRI
is usually the preferred modality in this setting.” In elderly
people, brain imaging will frequently indicate evidence of
small vessel or white matter changes, previously
unrecognised cerebral infarction, or other unsuspected
structural abnormalities such as a meningioma. The
presence of such abnormalities does not necessarily prove
that an event was an epileptic seizure.

Videotelemetry is not widely available, but can be
particularly useful if recurrent atypical events occur or
when their frequency is high.® In such situations, this
investigation can lead to a rapid differentiation between
epileptic and non-epileptic events.”

Confirming or excluding syncope

Most of the key cardiovascular investigations used in
evaluating a possible diagnosis of syncope are associated
with a high degree of false positives in older patients.*

For example, detection of asymptomatic arrhythmias or
other abnormalities on the ECG or echocardiogram, as
well as positive responses to provocative tests such as
carotid sinus massage and tilt table testing, are not
uncommon. Finding abnormal test results, therefore,
does not necessarily prove the diagnosis of syncope or
exclude the diagnosis of epilepsy. False-negative results
can also occur, particularly in time-limited ambulatory
ECG recording. If syncope seems likely from the clinical
event history, but initial 2448 h ambulatory ECG
monitoring does not capture an event, more prolonged
recording should be wundertaken, perhaps with
implantable loop recording. All positive test results must
be correlated with the history and their significance
depends on whether or not the patient’s typical symptom
complex occurred or was reproduced during the test.
When there is a difficult or unclear history, a firm
diagnosis of syncope should not be made unless a
recorded arrhythmia is shown to be associated with the
patient’s symptoms or an episode precipitated by a
provocative test such as tilting accurately replicates the
patient’s event or events.

Confusional states

Prolonged confusion might be a feature of the ictal or
post-ictal phases in older patients with epilepsy. Abrupt
and transient confusion should always prompt
consideration of atypical complex partial seizures. Such
confusional states can be particularly difficult to recognise
in patients with pre-existing dementia, in whom
fluctuations in consciousness might be regarded as part
of the primary disease process.” Patients with delirium
can have myoclonus or asterixis, causing further
diagnostic difficulty. To make matters worse, delirium
and seizure activity can coexist and share the same
causative factors.

Non-convulsive status epilepticus poses a particular
diagnostic challenge in older people and should be
considered as a cause of unexplained coma” or
confusional state even when there is no past history of
epilepsy.® Because of the lack of overt motor features,
diagnosis is often delayed, although an alteration in
mental state is the hallmark feature.” A high degree of
suspicion and an early EEG is required for prompt
recognition of non-convulsive status epilepticus.*

Memory symptoms or hallucinations

Several disorders with paroxysmal loss of consciousness
or other episodic neurological symptoms can be confused
with epilepsy.” For example, transient global amnesia is
characterised by abrupt-onset anterograde amnesia
usually lasting 1-12 h with repetitive questioning in the
absence of clouding of consciousness or other
neurological signs or symptoms.” This type of amnesia
usually occurs as an isolated event and recurrence is
uncommon.” Transient global amnesia should be
distinguished from complex partial seizures, during
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which consciousness is impaired, and from transient
epileptic amnesia, which usually lasts less than 1 h and
frequently recurs.”

Migraine with visual auras can be confused with
occipital seizures. This is particularly the case when,
during the process of ageing, a migraine attack loses the
headache element, so that only (visual) aura symptoms
remain.”* Migraine and epilepsy are increasingly
recognised as being genetically interrelated.” The two
disorders often coexist,” although new-onset migraine in
an elderly person is uncommon.*

Focal neurological symptoms

Misinterpretation of focal neurological symptoms can
lead to misdiagnosis of epilepsy for cerebrovascular
events, and vice versa. In general, symptoms associated
with transient ischaemic attacks involve loss of function.
Knowledge of the duration of focal symptoms might be
helpful, with a shorter duration (less than 5 min) being
more suggestive of epilepsy than transient ischaemic
attack.” Additionally, loss of consciousness is an
uncommon feature of a transient ischaemic attack. A
diagnosis of transient ischaemic attack that has been
based on an episode of change in awareness or positive
focal neurological symptoms should, therefore, be
regarded with caution.

Sleep disorders

Rapid eye movement sleep behaviour disorder is a type
of parasomnia that usually presents in men older than
60 years of age and that features kicking, shouting, or
swearing during vivid dreams.® This sleep disorder
might be difficult to distinguish from nocturnal frontal
lobe seizures, which arise exclusively out of sleep and
feature violent movements, vocalisation, and automa-
tisms. However, episodes of this sleep disorder tend to
occur in isolation in the second half of sleep, whereas
nocturnal frontal lobe seizures usually begin in childhood
and often cluster in the first 30 min of (stage 2) sleep.
Periodic leg movements and restless leg syndrome are
other parasomnias that are common in old age and that
need to be considered in the differential diagnosis of
nocturnal motor events.” A sleep study with concurrent
video-EEG monitoring might be required to distinguish
epileptic seizures from sleep disorders.

Treatment

Pharmacology in old age

Age-associated changes in the function and composition
of the human body require adjustments in drug selection
and dosage for older individuals.” The differences in the
pharmacokinetics and pharmacodynamics of drugs
depend on the physical status of the patient, the presence
or absence of relevant comorbidities, and the effect of
concomitant medicines.® Generally, absorption, protein
binding, and hepatic drug metabolism are not altered in
old age, except in those who are frail or malnourished.
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Renal function progressively declines with age and care
must be taken when tailoring the doses of drugs that are
excreted unchanged by the kidneys in line with
impairment in creatinine clearance (which affects drug
elimination rates). Thus, lower doses need to be used in
patients with moderate to severe renal failure.

The pharmacodynamics of drug use in the elderly
provides a more complex series of challenges.® The
brain is a particularly sensitive pharmacological target
in old age. One of the characteristics of the ageing
process is a progressive decline in counter-regulatory
(homoeostatic) mechanisms. Thus, the rate and
intensity of adverse events tend to be higher in the
elderly, supporting the essential premise of “start low
and go slow” in prescribing successfully for these
patients.® Some drugs can lower the seizure threshold,*
particularly antidepressants, antipsychotics, and

v v v

No loss of tone or Loss of tone but no Transient loss of

consciousness loss of consciousness consciousness

(simple fall) (drop attack)*

¢ A 4
| Syncope | | Epilepsy | | Psychogenic |
Neurally Arrhythmia Orthostatic Obstructive (eg,
mediated aortic stenosis)
Vasovagal |

Carotid sinus hypersensitivity |

Figure 1: A flowchart approach to the assessment of falls in older people
*Drop attacks might be caused by atonic seizures, vertebrobasilar transient ischaemic attacks, or vestibular
pathology; if recognised, these attacks should be assessed to exclude each of these pathologies.

Syncope more likely Epilepsy more likely

Before  Events occur exclusively in the upright position  Aura (eg, smell)
Events occur consistently in association with  Events occur in various positions, postures, or
micturition, coughing, or defaecation circumstances
The prodrome is dominated by dizziness, Events occur exclusively during sleep
nausea and vomiting, or sweating
Events precipitated by emotional stimuli
(eg, pain, fear)

During  Facial pallor Turn of the head at onset of lateralised
Myoclonic jerking movements, or chewing or lip smacking
A reliable witness history describes a “fall Tonic-clonic movements
down, lie still” event Events follow a similar pattern on each occasion
(stereotyped)
After  Nausea and vomiting Facial cyanosis, suffusion, bitten lateral tongue, or

Confusion or amnesia that lasts lessthan1h  headache and myalgia suggest generalised seizure
Confusion or amnesia that lasts more than 1 h

Adapted from “Epilepsy in later life—a good practice guide”,*® with permission from Epilepsy Scotland.

Table 2: Clinical features that might aid differentiation of syncope and epilepsy in elderly people
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antibiotics. The herbal remedy ginkgo biloba can also
precipitate seizures in older people.”

The cognitive decline that commonly parallels the
ageing process can exacerbate the situation, with some
elderly individuals becoming confused and forgetful
about their prescribed medications. This problem is
compounded by the high rate of polypharmacy in this
population.* All older patients with epilepsy, therefore,
require careful review of their entire drug prescription by
physicians competent to decide on the appropriateness
and dosage of each drug.

Comorbidities and drug-drug interactions
Comorbidities and associated polypharmacy are frequent
accompaniments of ageing and can complicate the
diagnosis and treatment of epilepsy. Some clinical
implications of common comorbid conditions are listed in
table 3. Cognitive impairment is increasingly common
and merits particular attention. In one study, almost a
third of older patients with epilepsy, who had not been
known to have cognitive dysfunction at presentation, were
found to have impaired cognition on subsequent testing.
A policy of screening older people with suspected or
proven epilepsy for cognitive impairment can be justified,
given the implications of the findings for diagnosis,
treatment, and support of the patient and carers.

Polypharmacy is the rule rather than the exception in
older people, particularly when seizures are a consequence
of cerebrovascular disease. In one study of older patients
with epilepsy, a quarter were taking 15 or more prescribed
medications (with a mean of seven drugs).” Treatment
adherence typically declines and the risk of drug—drug
interactions increases as the number of prescribed drugs
rises.

Enzyme induction can be a particular problem for
these patients as broad-spectrum inducers, such as
phenobarbital, primidone (metabolised to phenobarbital),

Implication

Action

Dementia

Stroke

Osteoporosis

Chronic renal
disease

Diabetes
mellitus

Frailty

Treatment adherence might be compromised
Seizure frequency might be difficult to monitor
Patient education might not be possible

Risk of first or further stroke increased

Consider routine screening in all older
patients with new or suspected epilepsy
Assess indication for drug treatment of
dementia

Review supervision of medication intake
Provide appropriate carer training

Address vascular risk factors

Some antiepileptic drugs (eg, phenytoin,
carbamazepine) increase rate of bone loss
Possible increased risk of bone injury during
events

Altered elimination of some antiepileptic drugs

Hypoglycaemia might lower seizure threshold

General physical function impaired

Consider pharmacological bone
protection

Review antiepileptic drug use

Review control and monitoring of plasma
glucose

Assess mobility (eg, rise from the floor
unassisted after an event)

Review need for safety alarm

Table 3: Common comorbidities and their clinical implications in elderly patients with epilepsy
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phenytoin, and carbamazepine, increase the metabolism
of many commonly prescribed drugs, including warfarin,
cytotoxics, statins, cardiac antiarrhythmias, anti-
hypertensives, corticosteroids, and other immuno-
suppressants.® Switching to a drug that does not cause
enzyme induction can be problematic as the
concentrations of all concomitant drugs metabolised by
the relevant liver enzymes will rise, leading to an
increased risk of toxicity.

The effects of enzyme induction on endogenous
substances, such as vitamin D and male sex hormones,
can also have long-term clinical implications by causing
osteoporosis” and sexual dysfunction.® In one study,
fracture risk was slightly increased (odds ratio 1-21;
95% CI 1-14-1-28 for any fracture) owing to the effects of
long-term antiepileptic drug use on bone loss, seizures,
and drug-induced gait instability.” Bone density should
be measured and preservation strategies put in place
when epilepsy is diagnosed and treatment begun.®

Drugs that can inhibit hepatic metabolic processes and
thereby increase the circulating concentrations of
antiepileptic and other drugs include sodium valproate,
cimetidine, erythromycin, isoniazid, verapamil, and
diltiazem.”

Important pharmacodynamic interactions that cause
hyponatraemia can occur when carbamazepine and
oxcarbazepine are prescribed for patients established on
a thiazide or other diuretic drugs, or vice versa.” The risk
of clinically significant hyponatraemia (<125 mmol/L) is
greater with oxcarbazepine than with carbamazepine.”
Unpleasant sedation is more likely when an antiepileptic
drug is introduced in patients already taking psychoactive
drugs, such as benzodiazepines, antidepressants, and
antipsychotics. Similarly, care must be taken in
prescribing carbamazepine and phenytoin in patients
with defects in cardiac conduction.

Randomised and other clinical trials

Only three randomised, double-blind, comparative
clinical trials have been undertaken in older people with
newly diagnosed epilepsy.*” For the many reasons
outlined by Ramsay and colleagues,* these trials are
particularly difficult to recruit for and to complete.
However, like must be compared with like in this
drug-sensitive population and so titration schedules and
maintenance doses must be equivalent for each
antiepileptic drug.

In one study, lamotrigine was as effective as and much
better tolerated than carbamazepine.”” However, this
difference was almost completely negated by substituting
a controlled-release formulation for the standard
formulation of carbamazepine using an identical study
design.” Both of these studies had a flexible dosing design
that involved identical low daily maintenance doses of both
drugs (carbamazepine 400 mg vs lamotrigine 100 mg). The
major difference between the studies was the median
carbamazepine concentration, which was 6-9 mg/L with
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the standard carbamazepine formulation compared with
5-1mg/L when a controlled-release formulation was used.
The median lamotrigine concentrations were almost
identical (2-2 vs 2-3 mg/L) across the two studies.

In the Veterans administration study lamotrigine,
gabapentin, and carbamazepine were compared using a
randomised, double-blind design. Seizure control was
similar among the treatment groups. Carbamazepine
was significantly less well tolerated than the other two
drugs. The relative maintenance doses of lamotrigine
and gabapentin were lower than that of carbamazepine,
but the use of a standard rather than a sustained-release
formulation was probably the main reason for the
differences in tolerability among the drugs. Discon-
tinuation rates due to adverse events were 12% with
lamotrigine, 22% with gabapentin, and 31% with
carbamazepine. These dosing schedules explain the
retention rates (figure 2) in favour of lamotrigine and
gabapentin, which was the primary endpoint for the
study.”*

There are surprisingly few published data reporting the
use of other antiepileptic drugs in elderly patients. Open
studies are available in support of lamotrigine”™
oxcarbazepine,” and levetiracetam”™* in this population.
A randomised comparison of low-dose (50 mg/day)
versus high-dose (200 mg/day) topiramate in older people
with partial-onset seizures favoured the low-dose
regimen® and supported the results from a previous
open study.** Overall, there is a trend away from the use
of older antiepileptic drugs in this population, but this
pattern does not yet represent a substantial change in
clinical practice.™

Drug choices and strategies
The goal of management should be the maintenance of a
normal lifestyle with complete control of seizures without
(or with minimal) side-effects. Time needs to be taken to
explain the diagnosis and, if relevant, the likely underlying
cause and the need for treatment. The support and
understanding of the patient’s family and other caregivers
is an essential component to a successful outcome. The
word “epilepsy” can have derogative connotations for
some older people and might be better avoided if the
patient seems particularly sensitive about the diagnosis.
All elderly people who report more than one well
documented or witnessed unprovoked event should be
offered antiepileptic drug treatment. Whether this
approach should be started after a single seizure depends
on the clinical circumstances and the patient’s attitude.
Old age was found to be a significant predictor of seizure
recurrence by the FIRST Seizure Trial Group.*” Thus, if
the semiology of the seizure is consistent with the results
of investigations, particularly focal abnormalities on
brain imaging, addition of a small dose of an antiepileptic
drug to the other medications that the patient might be
taking for a coexistent disorder such as cerebrovascular
or degenerative brain disease would be reasonable.
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Figure 2: Percentage of patients remaining in the Veterans administration
study over time (52 weeks)

In paired group comparisons, elderly patients randomly assigned to receive
monotherapy with carbamazepine (n=197) were less likely to remain on
treatment than were those who were randomly assigned to receive gabapentin
(n=194; p=0-008) or lamotrigine (n=199; p<0-0001). Reproduced from Rowan
and colleagues,” with permission from Lippincott Williams & Wilkins.

Limiting the loss of a driving licence to just 1 year (in the
UK) for an older person might be another reason for
choosing to start treatment after a single witnessed
seizure. There is no indication for the long-term
prophylactic use of antiepileptic drugs in elderly patients
who have a severe traumatic head injury* or who have
been diagnosed with a cerebral neoplasm.”

The decision whether or not to start antiepileptic drug
treatment should be made after ample discussion with
the patient and family about the risks and benefits of
both courses of action. Most older patients will have
localisation-related  epilepsy, although a primary
generalised epilepsy syndrome will be diagnosed on rare
occasions.® Pseudoseizures can also present in this
population® and so accurate classification of the epilepsy
is essential.” Trials of drug treatment when the diagnosis
is unclear should be avoided whenever possible.

Older people are more likely than younger populations
to develop idiosyncratic skin reactions with antiepileptic
drugs, particularly with phenobarbital, phenytoin,
carbamazepine, lamotrigine, oxcarbazepine, and
zonisamide.” These adverse events can be life threatening;
therefore, history of a previous allergic reaction might be
a good reason to avoid an antiepileptic drug that can
produce a skin rash as cross-reactivity is a common event
in old age.”

In addition to the established antiepileptic drugs
(phenobarbital, phenytoin, carbamazepine, and sodium
valproate), the newer drugs (lamotrigine, gabapentin,
oxcarbazepine, topiramate, and levetiracetam) are all
variously licensed in different countries for the
treatment of newly diagnosed epilepsy. Their advantages
and disadvantages for use in older people are
summarised in table 4. There are no recognised
differences in efficacy among all the available drugs for
the treatment of newly diagnosed epilepsy.”** Choice
will accordingly depend on the side-effect profile and
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Sodium
valproate

Modern

Lamotrigine

Gabapentin*

Topiramate

Oxcarbazepine

Tiagabine*

Levetiracetam

Pregabalin*

Zonisamide*

seizures
Studied in elderly
Relatively cheap

Gold standard for
generalised seizures
Broad spectrum
Rapid titration

Few interactions
Relatively cheap

Broad spectrum

Good tolerability
Few interactions
Studied in elderly

No allergic reactions
No interactions
Studied in elderly

Broad spectrum
Weight loss in obesity

Good tolerability

Few allergic reactions
Few interactions
Broad spectrum

No allergic reactions
No interactions
Fast titration

No allergic reactions
No interactions

Broad spectrum

Once daily

Weight loss in obesity
No interactions

Advantages Disadvantages
Established
Phenobarbital ~ Broad spectrum Sedation
Once daily Cognitive impairment
Cheapest Behavioural problems
Enzyme induction
Bone loss
Phenytoin Once daily Sedation
No titration Allergic reactions
Cheap Saturation kinetics
Enzyme induction
Bone loss
Carbamazepine  Gold standard for partial Neurotoxicity

Allergic reactions
Enzyme induction
Hyponatraemia
Bone loss

Tremor

Weight gain
Enzyme inhibition
Parkinsonism
Bone loss

Slow titration
Dose-associated rash
Insomnia

Sedation

Dizziness

Weight gain
Thrice-daily dosing
Slow titration
Cogpnitive impairment
Renal stones
Neurotoxicity
Allergic rash

Selective enzyme induction

Hyponatraemia

Dizziness

Few data in elderly
Thrice-daily dosing
Sedation

Behavioural problems

Dizziness

Weight gain

Few data in elderly
Slow titration
Allergic rash

Sedation

Renal stones
Behavioural problems
Few data in elderly

*Licensed for adjunctive use only in the UK. Adapted from Brodie and Kwan,” with
permission from the BM) Publishing Group.

the elderly

Table 4: Advantages and disadvantages of antiepileptic drugs in

the potential for drug interactions.” The best randomised
trial evidence supports the use of lamotrigine as
first-line treatment in older people.””” Levetiracetam
might be a suitable alternative for some patients, as this
drug seems to be well tolerated and devoid of interaction

potential.”* Slow titration to an initial maintenance of
lamotrigine 50 mg twice daily or levetiracetam 500 mg
twice daily would be a reasonable starting point as
seizures will be controlled with modest dosing in most
older people.”

If the first drug is not well tolerated, another should be
rapidly substituted. If seizures continue despite increasing
dosage, a drug with a different mechanism of action
should be tried.” The diagnosis of neurotoxicity (eg,
dizziness, unsteadiness, tremor), commonly associated
with antiepileptic drug therapy, can be problematic in the
context of concomitant cerebrovascular disease or
dementia in a patient established on a range of other
medicines. If an antiepileptic drug is suspected to have
caused neurotoxicity, a small decrease in dosage might
clarify the situation. These neurological symptoms can
present at low doses in older people. A few patients will
respond to low-dose combination therapy.” Surgical
treatment for refractory epilepsy can also be an option for
a few older people if the underlying pathological substrate
is appropriate.”

According to the few published statistics on this matter,
elderly patients with epilepsy seem to have better
outcomes with pharmacological treatment than younger
patients with epilepsy.***” Treatment is usually lifelong
as any causative factors provoking the development of
epilepsy in old age are not likely to remit over the next
few years of seizure freedom.

Lifestyle factors

There are few studies in the elderly, but the data from
all indicate that the adverse consequences of a diagnosis
of epilepsy are at least as important in this population
as those occurring in younger people.™ In later life,
the effect on occupation is less frequently important,
but the social and functional effects are diverse. The
occurrence of any event that causes falls, confusion, or
amnesia (including seizures) might erode confidence
and contribute to social isolation if the individual
becomes frightened of leaving the house alone or
embarrassed about the prospect of an event happening
in the presence of others. Driving restrictions might
limit the ability of the patient and their spouse to retain
their independence, and provoke further isolation for
those who are already living alone. Many older people
associate epilepsy with negative images of intellectual
disability and poor seizure control that dominated their
formative years, and so might be reluctant to share the
problem with friends or accept the diagnosis of epilepsy.
Data from studies of elderly people with epilepsy
suggest decreased mental status, a higher prevalence of
depression and anxiety, and poorer sleep compared with
peers of a similar age who do not have epilepsy.”” Some
of these features are likely to be a consequence of
comorbidities relevant to the development of epilepsy.
All of these factors translate into a poorer quality of
life."
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Elderly adult presents with frequent undiagnosed
falls, “funny turns”, or blackouts

v

Obtain detailed history from patient or witness

v

Try to make a clinical diagnosis then consider what
investigations or referrals might then be appropriate
Consider the need for bone protection

v

A 4

Simple falls?
Refer to elderly
medicine service

Syncope?
Refer to cardiology or
elderly medicine service

Transient ischaemic attack?
Refer to neurology, stroke,
or elderly medicine service

Epilepsy?
Refer to epilepsy specialist

Uncertain?

Refer to elderly medicine,
neurology, cardiology, or
epilepsy specialist

Figure 3: Model pathway for primary-care diagnosis of epilepsy in elderly people

It is important to remember that a clear clinical diagnosis can be very difficult to make. If one suspected condition is excluded and events continue, reconsider the
history and make a referral for an alternative specialist opinion. The need for referral or investigation will depend on patient preference, frequency of events, effect of
events on quality of life or function for the patient, and extent of suspicion of identifying a remediable cause. Investigations are most useful to confirm a diagnosis
made first from the clinical history or when there is diagnostic doubt; they are more likely to confirm other causes of symptoms than prove epilepsy, and false-positive
investigation results are more common in elderly people. Adapted from “Epilepsy in later life—a good practice guide”,*® with permission from Epilepsy Scotland.

Models of care

The early involvement of specialist physicians with an
interest in epilepsy should improve diagnostic accuracy.
Primary care or general physicians should be encouraged
to refer patients with “turns” to such specialist services
early, and specialists should refer among themselves, for
example, between neurovascular and syncope services in
cases of diagnostic doubt or in the face of several negative
investigations. Local specialist availability will determine
referral patterns and various care pathways have been
suggested.” Figure 3 outlines one such pathway
specifically for older people presenting with unexplained
events in primary care.”

Given the increasing prevalence of many chronic
diseases, older patients often have at least one other
comorbidity that affects their management. Epilepsy,
therefore, might not necessarily cause the greatest
functional effect or symptomatic problem. Investigation
and treatment should always be considered in the context
of the patient’s overall health status. Additionally, some
patients will have unidentified or unaddressed functional
and support needs at the time of their presentation with
“turns” or definite epilepsy. The management of older
people with proven or suspected epilepsy should focus
on (i) identification of relevant comorbid disorders,
including cognitive impairment; (ii) identification,
assessment, and management of functional impairment;
(iii) identification, assessment, and support of social or
psychological problems, including the needs of carers;
and (iv) for those with proven epilepsy, ongoing review of
all medications and their potential interaction with
planned or current antiepileptic drug therapy.

Given the complexity of need, a multispecialty,
multiprofessional approach to care would seem most
appropriate. Epilepsy specialists and physicians who

www.thelancet.com/neurology Vol 8 November 2009

specialise in elderly medicine can each contribute
substantially to the care of patients with both suspected
and proven epilepsy, but there are few examples of joint
or shared services, training, or interest and experience in
the UK. Additionally, little formal evaluation of any
specific approach can be found elsewhere. The traditional
outpatient clinic model will address the needs of many
older people with epilepsy, but those with functional
impairment and a need for multidisciplinary assessment
and rehabilitation might be better managed in a day
hospital or domiciliary setting. Outreach and domiciliary
support, particularly that delivered by epilepsy nurse
specialists, have a part to play in the education of patients
and carers. Further work is required to define the best
means to manage the various needs of this vulnerable
population as the number of elderly people with epilepsy
increases over the coming decades.

Conclusions
Despite the rising prevalence and potentially profound
physical and psychosocial effects of new-onset epilepsy
in elderly people, this disorder has received surprisingly
little research focus. There is increasing consensus that
future treatment strategies should move beyond
symptomatic relief (seizure control) to achieving cure
and prevention for those at risk. In line with this goal, the
European scientific community has recently identified a
number of research priorities.® Aspects that are
particularly pertinent to the elderly population include
preventing the development of epilepsy after brain
trauma, translating genetic knowledge to optimise care
of patients, reducing the life-burden of seizures, and
improving treatment and prognosis.

Although results from epidemiological studies have
shown that epilepsy arising in old age has different causes
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Search strategy and selection criteria

References for this Review were identified through searches
of PubMed, Embase, and the Cochrane Collaboration with the
search terms “epilepsy”, “seizures”, “elderly” "aged”, and
“anticonvulsants” from 1995 until July, 2009. We then
handsearched these papers for earlier publications, focusing
on those that specifically included elderly patients and
covered clinically relevant topics. Only papers published in

English were reviewed.

"o

from that occurring in younger adults, our ability to
distinguish at-risk patients with various brain insults
based on clinical factors alone remains weak. Identification
of genetic or other biomarkers that reliably predict the
epileptogenic process would facilitate a more targeted
approach in developing preventive strategies. Data from
recent studies have improved our understanding of the
psychosocial effects of the diagnosis of epilepsy in the
elderly. This knowledge should encourage research in
developing appropriate care delivery models and lessening
the life-compromising burden of the disorder.

Given the unique pharmacokinetic and pharmaco-
dynamic changes in old age, greater effort should be
devoted to including elderly people in the drug development
process using novel methodological strategies that
overcome the logistic barriers in undertaking clinical trials
in this age-group. Additionally, research is needed to better
understand the chronic adverse events of antiepileptic
drugs that are particularly relevant to this age-group,
including those that affect bone'” and vascular health."®

Old age has become the most common time in life to
develop epilepsy in high-income societies. Because of the
often atypical presentation, concomitant cognitive
impairment, and non-specific abnormalities in routine
investigations, establishing a correct diagnosis can be
particularly challenging. A multispecialty, multi-
professional strategy can help to facilitate rapid diagnosis
and ensure a comprehensive approach in ameliorating
the physical as well as the psychosocial effects of the
diagnosis of epilepsy on elderly patients and their
families.

Contributors
All authors contributed equally to the literature search, preparation of

the tables and figures, and the writing of this Review. MJB coordinated
preparation of this paper.

Conflicts of interest

M]JB is a consultant for Pfizer, UCB Pharma, Eisai, GlaxoSmithKline,
Valeant, Johnson & Johnson, Schwarz Pharma, Sierra
Neuropharmaceuticals, Ikano Therapeutics, and Medtronic. He has
received research grants from Pfizer, UCB Pharma, and Eisai within the
past 3 years. PK has received contracted research grants from Eisai,
Johnson & Johnson, Pfizer, and UCB Pharma within the past 3 years.
ATE has no conflicts of interest.

Acknowledgments

We thank Epilepsy Scotland for their permission to adapt content from
“Epilepsy in later life—a good practice guide”.* ATE was the lead author
of this guide, to which MJB also contributed.

References

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Caplan LR. Funny turns—they do mean something. Arch Neurol
2008; 65: 601-02.

Brodie MJ, Kwan P. Epilepsy in elderly people. BMJ 2005;

331: 1317-22.

Bagshaw |, Crawford P, Chappell B. Care in people 60 years of age
and over with chronic or recently diagnosed epilepsy: a note review
in United Kingdom general practice. Seizure 2009; 18: 57-60.
Stephen LJ, Brodie M]. Epilepsy in elderly people. Lancet 2000;
355: 1441-46.

Wallace H, Shorvon S, Tallis R. Age-specific incidence and
prevalence rates of treated epilepsy in an unselected population of
2,052,922 and age-specific fertility rates of women with epilepsy.
Lancet 1998; 352: 1970-73.

Lhatoo SD, Johnson AL, Goodridge DH, MacDonald BK,

Sander JW, Shorvon SD. Mortality in epilepsy in the first 11 to

14 years after diagnosis: multivariate analysis of a long-term,
prospective, population-based cohort. Ann Neurol 2001; 49: 336—44.
Delorenzo RJ, Hauser WA, Towne AR, et al. A prospective
population-based epidemiologic study of status epilepticus in
Richmond, Virginia. Neurology 1996; 46: 1029-35.

Cleary P, Shorvon S, Tallis R. Late onset seizures as a predictor of
subsequent stroke. Lancet 2004; 363: 1184-86.

Roberts MA, Godfrey JW, Caird FI. Epileptic seizures in the elderly:
1. aetiology and type of seizure. Age Ageing 1982; 11: 24-28.
Luhdorf K, Jensen LK, Plesner AM. Etiology of seizures in the
elderly. Epilepsia 1986; 27: 458—63.

Sander JW, Hart YM, Johnson AL, Shorvon CD. National General
Practice Study of Epilepsy: newly diagnosed epileptic seizures in

a general population. Lancet 1990; 336: 1267-71.

Hauser WA, Annegers JF, Kurtland LT. Incidence of epilepsy and
unprovoked seizures in Rochester, Minnesota: 1935-1984.

Epilepsia 1993; 34: 453-68.

Granger N, Convers P, Beauchet O, et al. First epileptic seizure in
the elderly: electroclinical and etiological data in 341 patients.

Rev Neurol 2002; 158: 1088-95.

Ramsay RE, Rowan AJ, Pryor FM. Special considerations in treating
the elderly patient with epilepsy. Neurology 2004; 62: S24-29.

Boggs JG. Seizures and epilepsy in the elderly: etiology clinical
presentation, and differential diagnosis. UpToDate http://www.
uptodate.com/patients/content/topic.do?topicKey=~uwti_
BKKMLQ1Km (accessed Sept 1, 2009).

Pugh M]JV, Knoefel JE, Mortensen EM, Amuan ME, Berlowitz DR,
van Cott AC. New-onset epilepsy risk factors in older veterans.

J Am Geriat Soc 2009; 57: 237-42.

So EL, Annegers JF, Hauser WA, O’Brien PC, Whisnant JP.
Population-based study of seizure disorders after cerebral
infarction. Neurology 1996; 46: 350-55.

Lancman ME, Golimstok A, Norscini ], Granillo R. Risk factors for
developing seizures after a stroke. Epilepsia 1993; 34: 141-43.

Li X, Breteler MM, De Bruyne MC, Meinardi H, Hauser WA,
Hofman A. Vascular determinants of epilepsy: the Rotterdam Study.
Epilepsia 1997; 38: 1216-20.

Roberts RC, Shorvon SD, Cox TC, Gilliat RW. Clinically
unsuspected cerebral infarction revealed by computed tomography
scanning in late onset epilepsy. Epilepsia 1988; 29: 190-94.
McAreavey MJ, Ballinger BR, Fenton GW. Epileptic seizures in
elderly patients with dementia. Epilepsia 1992 33: 657-60.
Hesdorffer DC, Hauser WA, Annegers JF, Kokmen E, Rocca WA.
Epileptic seizures in elderly patients with dementia. Dementia and
adult-onset unprovoked seizures. Neurology 1996; 46: 727-30.
Hommet C, Mondon K, Camus V, De Toffol B, Constan S. Epilepsy
and dementia in the elderly. Dement Geriatr Cogn Disord 2008;
25:293-300.

Scarmeas N, Hoing LS, Choi H, et al. Seizures in Alzheimer disease.
Who, when and how common? Arch Neurol 2009; 66: 992-97.

Rao SC, Dove G, Cascino GD, Petersen RC. Recurrent seizures in
patients with dementia: frequency, seizure types, and treatment
outcome. Epilepsy Behav 2009; 14: 118-20.

Bruns | Jr, Hauser WA. The epidemiology of traumatic brain injury:
a review. Epilepsia 2003; 44 (suppl 10): 2-10.

Hiyoshi T, Yagi K. Epilepsy in the elderly. Epilepsia 2004;

41 (suppl 9): 31-35.

www.thelancet.com/neurology Vol 8 November 2009



Review

28 Christensen J, Pedersen MG, Pedersen CB, Sidenius P, Olsen J,
Vestergaard M. Long-term risk of epilepsy after traumatic brain
injury in children and young adults: a population-based cohort
study. Lancet 2009; 373: 1105-10.

29 Annegers JF, Hauser WA, Coan SP, Rocca WA. A population-based
study of seizures after traumatic brain injuries. N Engl ] Med 1998;
338: 20-24.

30 Loiseau J, Loiseau P, Duche B, Guyot M, Dartigues JF, Aublet B.
A survey of epileptic disorders in southwest France: seizures in
elderly patients. Ann Neurol 1990; 27: 232-37.

31 Lote K, Stenwig AE, Skullerud K, Hirshberg H. Prevalence and
prognostic significance of epilepsy in patients with gliomas.

Eur ] Cancer 1998; 34: 98-102.

32 Chihorek AM, Abou-Khalil B, Malow BA. Obstructive sleep apnea is
associated with seizure occurrence in older adults with epilepsy.
Neurology 2007; 69: 1823-27.

33 Chadwick D, Smith D. The misdiagnosis of epilepsy. BM] 2002;
324: 495-96.

34 Detoledo JC. Changing presentation of seizures with ageing:
clinical and aetiological factors. Gerontology 1999; 45: 329-35.

35  Spitz MC, Bainbridge JL, Winzenburg KV, et al. Observations on
the delay in diagnosis of seizures in the elderly: update 3. Epilepsia
2003; 44 (suppl 9): 18.

36 Waterhouse E, Towne A. Seizures in the elderly.

Cleveland Clinic | Med 2005; 72 (suppl 3): 26-37.

37 Ramsay RE, Pryor F. Epilepsy in the elderly. Neurology 2000;
55 (suppl 1): S9-14.

38 Epilepsy Scotland. Epilepsy in later life—a good practice guide,
2008. http:/ /www.epilepsyscotland.org.uk/information_section/
healthpro/information_healthpro.html (accessed Sept 1, 2009).

39 Tinuper P, Provini F, Marini C, et al. Partial epilepsy of long
duration: changing semiology with age. Epilepsia 1996; 37: 162—64.

40 Kellinghaus C, Loddenkemper T, Dinner DS, et al. Seizure
semiology in the elderly: a video analysis. Epilepsia 2004; 45: 263—67.

41  Lempert T, Bauer M, Schmidt D. Syncope: a videometric analysis
of 56 episodes of transient cerebral hypoxia. Ann Neurol 1994;

36: 233-37.

42 Sheldon R, Rose S, Ritchie D, et al. Historical criteria that
distinguish syncope from seizures. | Am Coll Cardiol 2002;

40: 142-48.

43 McBride AE, Shih TT, Hirsch LJ. Video-EEG monitoring in the
elderly: a review of 94 patients. Epilepsia 2002; 43: 165-69.

44 Duncan JS, Sander JW, Sisodiya SM, Walker MC. Adult epilepsy.
Lancet 2006; 367: 1087-100.

45 Drury I, Selwa LM, Schuh LA, et al. Value of inpatient diagnostic
CCTV-EEG monitoring in the elderly. Epilepsia 1999; 40: 1100-02.

46  Petkar S, Coooper P, Fitzpatrick AP. How to avoid a misdiagnosis
in patients presenting with transient loss of consciousness.
Postgrad Med ] 2006; 82: 630—41.

47 Towne AR, Waterhouse EJ, Boggs ]G, et al. Prevalence of
nonconvulsive status epilepticus in comatose patients. Neurology
2000; 54: 340—45.

48  Sheth RD, Drazkowski JF, Sirven JI, et al. Protracted ictal confusion
in elderly patients. Arch Neurol 2006; 60: 529-32.

49  Beyenburg S, Elger CE, Reuber M. Acute confusion or altered
mental state: consider nonconvulsive status epilepticus.
Gerontology 2007; 53: 388-96.

50 Crompton DE, Berkovic SF. The borderland of epilepsy: clinical and
molecular features of phenomena that mimic epileptic seizures.
Lancet Neurol 2009; 8: 370-81.

51 Hodges JR, Warlow CP. Syndromes of transient amnesia: towards a
classification. A study of 153 cases. | Neurol Neurosurg Psychiatry
1990; 53: 834-43.

52 Quinette P, Guillery-Girard B, Dayan J, et al. What does transient
global amnesia really mean? Review of the literature and thorough
study of 142 cases. Brain 2006; 129: 1640-58.

53 Bilo L, Meo R, Ruosi P, De Leva MF, Striano S. Transient epileptic
amnesia: an emerging late-onset epileptic syndrome. Epilepsia 2009;
50 (suppl 5): 58-61.

54 Haan ], Hollander J, Ferrari MD. Migraine in the elderly: a review.
Cephalalgia 2007; 27: 97-106.

55 Ottman R, Lipton RB. Comorbidity of migraine and epilepsy.
Neurology 1994; 44: 2105-10.

www.thelancet.com/neurology Vol 8 November 2009

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

78

79

80

81

82

Kwan P, Man CB, Leung H, Yu E, Wong KS. Headache in patients
with epilepsy: a prospective incidence study. Epilepsia 2008;
48:1099-102.

Sirven JI. Acute and chronic seizures in patients older than

60 years. Mayo Clin Proc 2001; 76: 175-83.

Wolkove N, Elkholy O, Baltzan M, Palayen M. Sleep and aging: 1.
Sleep disorders commonly found in older people. CMAJ 2007;
176: 1299-304.

Derry CP, Duncan JS, Berkovic SF. Paroxysmal motor disorders of
sleep: the clinical spectrum and differentiation from epilepsy.
Epilepsia 2006; 47: 1775-91.

Turnheim K. When drug therapy gets old: pharmacokinetics and
pharmacodynamics in the elderly. Exp Gerontol 2003; 38: 843-53.
Mclean AJ, Le Couteur DG. Aging biology and geriatric clinical
pharmacology. Pharmacol Rev 2004; 56: 163-84.

Bourdet SV, Gidal BE, Aldredge BK. Pharmacologic

management of epilepsy in the elderly. ] Am Pharm Assoc 2001;
41: 421-36.

Hanlon JT, Lindblad CI, Hajjar ER, McCarthy TC. Update on
drug-related problems in the elderly. Am | Geriatr Pharmacother
2003; 1: 38-43.

Franson KL, Hay DP, Neppe V, et al. Drug-induced seizures in the
elderly. Drugs Aging 1995; 7: 38—48.

Granger AS. Gingko biloba precipitating epileptic seizures.

Age Aging 2001; 30: 523-25.

Perucca E. Clinically relevant drug interactions with antiepileptic
drugs. Br J Clin Pharmacol 2005; 61: 246-55.

Vestergaard P, Rejnmark L, Mosekilde L. Fracture risk associated
with use of antiepileptic drugs. Epilepsia 2004; 45: 1330-37.
Herzog AG, Fowler KM. Sexual hormones and epilepsy: threats and
opportunities. Curr Opin Neurol 2005; 18: 167-72.

Valsamis HA, Arora SK, Labban B, McFarlane SI. Antiepileptic
drugs and bone metabolism. Nutr Metab 2006; 3: 36—46.

Patsalos PN, Froscher W, Pisani F, van Rijn CM. The importance
of drug interactions in epilepsy therapy. Epilepsia 2002;

43: 365-85.

Ranta A, Wooten GS. Hyponatraemia due to an additive effect of
carbamazepine and thiazide diuretics. Epilepsia 2004; 45: 879.
Dong, X, Leppik IE, White J, Rarick J. Hyponatraemia from
oxcarbazepine and carbamazepine. Neurology 2005; 65: 1976-78.
Brodie M]J, Overstall PW, Giorgi L; the UK Lamotrigine Elderly
Study Group. Multicentre, double-blind, randomised comparison
between lamotrigine and carbamazepine in elderly patients with
newly diagnosed epilepsy. Epilepsy Res 1999; 37: 81-87.

Rowan AJ, Ramsay RE, Collins JF, et al. New onset geriatric
epilepsy: a randomised study of gabapentin, lamotrigine and
carbamazepine. Neurology 2005; 64: 1868-73.

Saetre E, Perucca E, Isojarvi ], Gjerstad L; on behalf of the

LAM 40089 Study Group. An international multicenter randomised
double-blind controlled trial of lamotrigine and sustained-release
carbamazepine in the treatment of newly diagnosed epilepsy.
Epilepsia 2007; 48: 1292-302.

Giorgi L Gomez G, O'Neill F, Hammer AE, Risner M. The
tolerability of lamotrigine in elderly patients with epilepsy.

Drugs Aging 2001; 18: 621-30.

Kutluay E, McCague K, D’Souza J, Beydoun A. Safety and
tolerability of oxcarbazepine in elderly patients with epilepsy.
Epilepsy Behav 2003; 4: 175-80.

Ferrendelli JA, French J, Leppik I, et al. Use of levetiracetam in a
population of patients aged 65 years and older: a subset analysis of
the KEEPER trial. Epilepsy Behav 2003; 4: 702—09.

Alsaadi TM, Koopmans S, Apperson M, Farias S. Levetiracetam
monotherapy for elderly patients with epilepsy. Seizure 2004;

13: 58-60.

Garcia-Escriva A, Lopez-Hernandez N. The use of levetiracetam in
monotherapy in post stroke seizures in the elderly population.
Rev Neurol 2007; 45: 523-25.

Belcastro V, Costa C, Galletti F, et al. Levetiracetam in newly
diagnosed late-onset post-stroke seizures: a prospective
observational study. Epilepsy Res 2008; 83: 223-26.

Ramsay RE, Uthman B, Pryor FM, et al. Topiramate in older
patients with partial-onset seizures: a pilot double-blind,
dose-comparison study. Epilepsia 2008; 49: 1180-85.

1029



Review

1030

83

84

85

86

87

88

89

90

91

92

93

94

95

96

Groselj ], Guerrini R, van Oene |, Lahaye M, Schreiner A,
Schnalen S. Experience with topiramate in elderly patients with
recent-onset epilepsy. Acta Neurol Scand 2005; 112: 144-50.

Pugh MJV, van Cott AC, Knofel JE, Tabares |, Berlowitz DR. Trends
in antiepileptic drug prescribing for older patients with new-onset
epilepsy. Neurology 2008; 70: 2171-78.

Musicco M, Beghi E, Solari A, Viani F. Treatment of first
tonic-clonic seizure does not improve the prognosis of epilepsy.
Neurology 1997; 49: 991-98.

Chang BS, Lowenstein DH. Practice parameter: antiepileptic drug
prophylaxis in severe traumatic brain injury: report of the Quality
Standards Subcommittee of the American Academy of Neurology.
Neurology 2003; 60: 10-16.

Glantz MJ, Cole BF, Forsyth PA, et al. Practice parameter:
anticonvulsant prophylaxis in patients with newly diagnosed brain
tumours: report of the Quality Standards Subcommittee of the
American Academy of Neurology. Neurology 2000; 54: 1886-93.
Marini C, King MA, Archer JS, Newton JS, Berkovic SF. Idiopathic
generalised epilepsy of adult onset: clinical syndromes and genetics.
J Neurol Neurosurg Psychiatry 2003; 74: 192-96.

Kellinghaus C, Loddenkemper T, Dinner DS, Lachhwai D, Luders HO.
Non-epileptic seizures of the elderly. | Neurol 2004; 251: 704-09.
Duncan R, Oto M, Martin E, Pelosi A. Late-onset psychogenic
non-epileptic attacks. Neurology 2006; 66: 1644—47.

Arif H, Buchbaum R, Weintraub D, et al. Comparison and
predictors of rash associated with 15 antiepileptic drugs. Neurology
2007; 68: 1701-09.

Hirsch L], Arif H, Nahm EA, Buchsbaum R, Resor SR, Bazil CW.
Cross-sensitivity of skin rashes with antiepileptic drug use.
Neurology 2008; 71: 1527-34.

Kwan P, Brodie M]. Clinical trials of antiepileptic medications in
newly diagnosed patients with epilepsy. Neurology 2003;

60 (suppl 4): 2-12.

Brodie MJ, Perucca E, Ryvlin P, Ben-Menachem E, Meencke HJ;
the Levetiracetam Monotherapy Study Group. Comparison of
levetiracetam and controlled-release carbamazepine in newly
diagnosed epilepsy. Neurology 2007; 68: 402-08.

Brodie MJ, Kwan P. Staged approach to epilepsy management.
Neurology 2002; 58 (suppl 5): 2-8.

Stephen LJ, Kelly K, Monhanraj R, Brodie M]. Pharmacological
outcomes in older people with newly diagnosed epilepsy.

Epilepsy Behav 2006; 8: 434-37.

97

98

99

100

101

103

104

105

106

107

108

Kwan P, Brodie MJ. Combination therapy in epilepsy. When and
what to use. Drugs 2006; 66: 1817-29.

Grivas A, Schramm J, Kral T, et al. Surgical treatment for refractory
temporal lobe epilepsy in the elderly: seizure outcome and
neuropsychological sequels compared with a younger cohort.
Epilepsia 2006; 47: 1364-72.

Mattson RH, Cramer JA, Collins JF; the department of Veterans
Affairs Epilepsy Cooperative Studies No 118 and No 264 Group.
Prognosis for total control of complex partial and secondary
generalised tonic-clonic seizures. Neurology 1996; 47: 68-76.

Baker GA, Jacoby A, Buck D, Brooks J, Potts P, Chadwick DW. The
quality of life of older people with epilepsy: findings from a UK
community study. Seizure 2001; 10: 92-99.

Martin R, Vogtle L, Gilliam F, Faught E. Health-related quality of
life in senior adults with epilepsy: what we know from randomized
clinical trials and suggestions for future research. Epilepsy Behav
2003; 4: 626-34.

McLaughlin DP, Pachana NA, McFarland K. Stigma, seizure
frequency and quality of life: the impact of epilepsy in late
adulthood. Seizure 2008; 17: 281-87.

Haut S, Katz M, Majur |, Lipton RB. Seizures in the elderly: impact
on mental status, mood and sleep. Epilepsy Behav 2009; 14: 540-44.
Laccheo I, Ablah E, Heinrichs R, Sadler T, Baade L, How K.
Assessment of quality of life among the elderly with epilepsy.
Epilepsy Behav 2008; 12: 257-64.

National Institute for Health and Clinical Excellence. 2004. The
epilepsies: the diagnosis of management of the epilepsies in adults
and children in primary and secondary care. http://www.nice.org.
uk/guidance/CG20 (accessed Sept 1, 2009).

Baulac M, Pitkéinen A. Research priorities in epilepsy for the next
decade—a representative view of the European scientific
community: summary of the ILAE Epilepsy Research Workshop,
Brussels, 17-18 January 2008. Epilepsia 2009; 50: 571-83.

Ensrud KE, Walczak TS, Blackwell TL, Ensrud ER,

Barrett-Conner E, Orwoll ES; the osteoporotic fractures in men
(MROS) study research group. Antiepileptic drug use and rates of
hip bone loss in older men: a prospective study. Neurology 2008;
71: 723-30.

Tan T-Y, Lu C-H, Chuang H-Y, et al. Long-term antiepileptic drug
therapy contributes to the acceleration of atherosclerosis. Epilepsia
2009; 50: 1579-86.

www.thelancet.com/neurology Vol 8 November 2009



	Epilepsy in later life
	Introduction
	Epidemiology
	Causes
	Cerebrovascular disease
	Primary neurodegenerative disorder associated with cognitive impairment
	Trauma
	Tumours
	Acute symptomatic seizures

	Presentation and diagnostic evaluation
	Falls without impairment or loss of consciousness
	Falls with impairment or loss of consciousness
	Confirming or excluding epilepsy
	Confirming or excluding syncope

	Confusional states
	Memory symptoms or hallucinations
	Focal neurological symptoms
	Sleep disorders

	Treatment
	Pharmacology in old age
	Comorbidities and drug–drug interactions
	Randomised and other clinical trials
	Drug choices and strategies

	Lifestyle factors
	Models of care
	Conclusions
	Acknowledgments
	References


