
A
lthough epilepsy is typically
associated with adolescence
and early adulthood, the 
incidence among the elderly 
is actually about twice that 

of patients under the age of 65. Demo-
graphic trends ensure that the number of
cases of epilepsy among the elderly will
increase as that age group’s ranks continue
to swell with the overall aging of the pop-
ulation. 

The differential diagnosis of epilepsy in
the elderly is broad. Just as in younger pa-
tients, the first step in narrowing the dif-
ferential is to obtain a detailed history. If
the event causes an alteration in thinking
or memory, the patient’s recollection may
be inadequate. A historical account from
friends, family members, or witnesses is
needed, including a detailed description of
the physical manifestations and the dura-
tion of the event.1 If more than one event
has occurred before an initial visit, an
account of all of the types of person’s
events will be needed. However, even with
the most detailed historical account, even
from trained medical personnel, the diag-
nosis of neurological events is a challenge.

In order to narrow the differential diag-
nosis, medical testing is often helpful. It
should be remembered that medical test-
ing does not provide a diagnosis; rather,
the test results support (or eliminate) cer-
tain possibilities. Newer neuroimaging
techniques, such as the higher-resolution
3-Tesla MRI, have greatly improved the
ability to identify a structural abnormality.
Routine MRI may identify a focal abnor-
mality such as previous stroke, assisting 
in the diagnosis of partial epilepsy. Areas 
of cortical dysplasia, which may be

“missed” by rou-
tine MRI scans,
are now more
commonly diag-
nosed using MRI
sequences, which
highlight these
kinds of anatom-
ic abnormalities. 

Whereas neu-
roimaging docu-
ments structural
lesions, electro-
encephalography
(EEG) identifies
abnormalities in the summated electrical
potentials generated by the cerebral cor-
tex. EEG may aid in diagnosis in one of
two ways. First, by recording seizures (a
seizure is also known as the ictus), a
definitive diagnosis can be made. 

In the absence of a recorded seizure,
the interictal EEG (i.e., between seizures)
may record epileptiform discharges,
which are markers for epilepsy. It should
be remembered that interictal epilepti-
form discharges do not make the diagno-
sis of epilepsy; instead, they support a
diagnosis of seizures in the appropriate
clinical setting. 

However, the EEG does not always
record an epileptiform discharge. Ajmone-
Marsan and Zivin looked at the presence
or absence of epileptiform abnormalities
on serial EEGs.2 The first recording
showed epileptiform discharges in 56 per-
cent. Repeated EEGs captured characteris-
tic abnormalities in an additional 26 per-
cent. Salinsky et al. found that four EEGs
brought the yield for epileptiform abnor-
malities to 90 percent.3 When a seizure(s)

is suspected, but the first EEG is “nega-
tive,” there is sound rationale to repeat the
EEG. These studies show us that addition-
al studies increase the likelihood of identi-
fying an epileptiform discharge. In other
words, repeating the EEG may help to
more firmly establish a diagnosis. Al-
though these studies were conducted in
younger adults, the same principles are
applied to the evaluation of the elderly.

Treatment of Epilepsy in the Elderly
The goal of treatment in the elderly is the
same as in younger adults or children: to
produce seizure freedom while eliminating
the side effects of therapy. Antiepileptic
drugs are the mainstay of treatment; how-
ever, as we age, physiologic changes occur
which directly impact the pharmacokinet-
ics and pharmacodynamics of AEDs.
Changes in protein binding, reduced
hepatic metabolism, and diminished renal
clearance of medications are a few of these
changes.4 Exacerbating this, many elderly
may be taking medications for other ill-
nesses: the interaction between these med-
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ications and AEDs may be unpredictable.
The efficacy and side effects of a seizure

medication depend on the free fraction of
drug available: in other words, it is the free
fraction that the body actually “sees.” In
the elderly, serum protein binding is
reduced, because most adults over 65 are
hypoalbuminemic.4 In addition, malnutri-
tion and renal insufficiency occur more
often in older adults: these factors further
reduce serum concentrations of albumin.
When albumin decreases, the free fraction
of a drug (the unbound fraction) increases. 

In the elderly, where the free fraction of
protein-bound drugs will be higher, a
smaller dose of medication will achieve the
same effect as would a higher dose in a
younger adult. Many medications, includ-
ing some of the AEDs, are highly protein
bound (e.g., carbamazepine, phenytoin
and valproate). Medications with high

protein binding (see Table 1) are affected
most by reduced serum albumin. 

Many AEDs are metabolized by the
liver and excreted by the kidneys. Both
hepatic and renal function diminish with
age. Therefore, a single dose of AED in the
elderly will remain active for longer than it
would in a young adult. When combined
with decreased serum albumin, these phys-
iologic changes mean that an older person
will require both a smaller dose and less
frequent dosing than a younger adult. 

The physician also be familiar with phys-
iologic changes that influence medication
pharmacodynamics. Drug-to-drug interac-
tions begin at the level of protein binding.
Addition of a drug which is highly protein
bound will displace another protein-bound
drug, increasing its free fraction. In the set-
ting of reduced serum albumin, this effect is
amplified. In addition, many AEDs either
induce or inhibit hepatic metabolism.
Inducers will increase the metabolism of
hepatically metabolized drugs, reducing
their serum concentration. Inhibitors have
the opposite effect (Table 1).

If the seizures are refractory to medica-
tions, consider other treatment options,
such as epilepsy surgery and VNS. In one
study, epilepsy surgery was just as effective
in persons over 50 as compared to younger
adults.5 Vagus nerve stimulation (VNS)
appears to be as effective in older persons
as in the young; however, there is little
information in this area.6

Choosing an AED
In an elderly patient, selecting the most
appropriate AED can be challenging.
Since there are very few studies which
address the optimal use of AEDs in the
elderly, there are no “guidelines” for a
physician to follow. As such, most physi-
cians treat epilepsy in the elderly as they
would the treatment of epilepsy in a
younger adult. In this approach, the type
of epilepsy is most important factor in the
selection of the AED. Given the most
common causes of epilepsy in this age
group, partial epilepsy will be the most

commonly encountered type of epilepsy in
this age group.

In one way, this makes the decision
simpler: if most elderly have partial epilep-
sy, and almost all AEDs are proven effec-
tive in treating partial seizures, then almost
any AED should be effective in an older
person with epilepsy. If true, the decision
as to which AED to choose is based on
other factors such as side effects, concomi-
tant medical illnesses, drug-drug interac-
tions, and the complexity of dosing. 

Summary
The treatment of epilepsy in the elderly is
undeniably challenging. There are few
studies which address the optimal use of
AEDs in older persons. Further, there is
relatively little information about the
effectiveness of epilepsy surgery or VNS in
this age group. Although the choice of
AED is most dependent on the type of
epilepsy, it also depends on other factors,
such as concomitant medical illnesses.
Once a medication is selected, the dose
(and dosing interval) must take into
account the physiological changes that
occur with aging. This often means that
the dose should be lower. In addition, the
interval between doses may be longer.
These strategies will optimize effectiveness
while minimizing side effects. PN
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Table 1. Selected AED
Characteristics Relevant 

in Elderly Patients

carbamazepine

ethosuximide

felbamate

gabapentin

lamotrigine

levetiracetam

oxcarbazepine

phenobarbital

phenytoin

tiagabine

topiramate

valproate

zonisamide

75%

< 5%

25%

< 5%

55%

< 10%

40%

45%

95%

95%

15%

85%

40%

induction

-

-

-

-

-

mild induction

induction

induction

-

-

inhibition

-

Protein
Binding

AED Effect on
Hepatic

Metabolism

Note: Medications which are highly protein bound
(more than 50 percent) have been highlighted (bold
text) under that heading.

                           


