
n DRUG REVIEW

12  z Prescriber 5 February 2015 prescriber.co.uk

CPD questions available for 
this article. See page 19

Epilepsy is a disorder of the brain characterised by ‘an endur-
ing predisposition to generate epileptic seizures’.1 Epilepsy

affects between 362,000 and 415,000 people in England, and
has an estimated incidence of 50 per 100,000 per year,2

although as many as a further 124,500 people have been incor-
rectly diagnosed with epilepsy in the UK. According to the NICE
guidelines for epilepsy, updated in 2014, the annual estimated
total cost of epilepsy in the UK is £2 billion,3 highlighting the
importance of making a correct diagnosis and initiating an
appropriate treatment.

The aim of treatment is to control seizures, avoiding treat-
ment side-effects, and maintaining or restoring quality of life.
Optimal management minimises detrimental impacts on social,
educational and employment activity. As with all chronic condi-
tions, physicians should aim to empower patients with epilepsy
to take an active role in their disease management, and to lead
lifestyles consistent with their abilities. Drug therapy remains
the mainstay mode of effective seizure control with two-thirds
of people with active epilepsy achieving satisfactory control. 

In this review, we cover the key issues in diagnosing epilepsy
and provides a rational framework for drug prescribing in adults
(aged 16 years and above). We also focus on patient groups
that require special consideration, namely women of child -
bearing age, pregnant women and the elderly.

Diagnosis of epilepsy
A diagnosis of epilepsy should always be made by an appropri-
ate specialist. Despite medical advances, the diagnosis of
epilepsy is still fundamentally clinical and based on an accurate
history from the patient, and where possible an eyewitness
account of the attack(s). All patients referred for diagnosis and
management should bring a witness to the first specialist 
consultation, or have that witness available for telephone 
discussion at the time of the consultation. Written accounts
tend to be disappointing, emphasising the witness’ opinion and
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actions, often omitting apparently minor but key points such as
pallor at onset. Certain aspects of the past personal and devel-
opmental history may be relevant, such as febrile convulsions
in infancy, a history of head trauma or bacterial meningitis, pre-
mature birth, and difficult or prolonged delivery at birth, all of
which are associated with the development of seizures. 

A detailed account of the attacks should be sought, includ-
ing the presence of premonitory symptoms or signs, such as
visual, auditory, olfactory or sensory auras. Sleep deprivation
and alcohol may be important triggers for juvenile myoclonic
epilepsy. Video recordings filmed out of hospital are increasingly
accessible (eg using mobile phones) and form a useful adjunct
to the clinical history, especially when seizures are infrequent,
although the start of the attack is normally most important for
diagnosis, whereas the video typically captures the end of the
attack. Key features of an epileptic seizure include a sudden
onset of collapse or loss of consciousness, shaking, jerking or
repetitive movements, urinary incontinence, tongue and cheek
biting, and a postictal phase characterised by confusion, irri-
tability or drowsiness. Other seizure-related symptoms sugges-
tive of a diagnosis of epilepsy are listed in Table 1. 

Epileptic seizures are stereotyped and occur at random, or
in a pattern known in epilepsy, eg shortly after waking in juvenile
myoclonic epilepsy. The main differential diagnosis of seizures
assumed by non-specialists to be epilepsy, is: 
1. Cardiac arrhythmia (red flags are family history of cardiac
arrhythmia or an abnormal interictal ECG). This is more common
than many non-specialists appear to believe.
2. Convulsive syncope (largely while standing, nausea and pallor
at onset; attacks in pubs, clubs and aeroplanes; convulsion
worsened by elevating the head). This is more common than
epilepsy.
3. Non-epileptic (psychogenic) attacks, which tend to be dra-
matic and prolonged, and may be associated with history of
abuse or other major psychiatric disturbance especially person-
ality disorder.

Investigations
1. MRI
Patients presenting with a first seizure should undergo brain
imaging. The mainstay of elective brain imaging in epilepsy is
high-resolution MRI with an epilepsy protocol. MRI is especially
important in the minority of individuals with refractory partial
seizures who could be candidates for surgical treatment, and
in those with progressive neurological or psychological deficits.
The detection of subtle changes that could underlie refractory
focal epilepsies, such as focal cortical dysplasia, is improving
with new MRI acquisition sequences (see Figure 1). It is note-
worthy that the MRI may reveal an incidental finding in up to 25
per cent of cases, and patients should be counselled about this.
Equally, a normal scan does not diminish the clinical possibility
of epilepsy, nor alter the driving regulations.

2. EEG
An EEG can be a useful investigation for the differential diag-
nosis of patients with a clinical diagnosis of epilepsy, and in the

management of patients with established epilepsy (see Table
2). The presence of a normal EEG does not rule out epilepsy,
with as many as 10 per cent of patients with epilepsy never hav-
ing epileptiform discharges on the EEG.5 The sensitivity of EEG
for epilepsy ranges between 25–56 per cent, with a specificity
of 78–98 per cent, so an abnormal EEG does not confirm
epilepsy. It is not appropriate to send an EEG with ‘epilepsy?’
written as a query. Abnormalities of background cerebral
rhythms may indicate a localised structural pathology in the cor-
tex, or diffuse cortical dysfunction as in symptomatic gener-
alised epilepsies. Certain wave types, such as 3 per second
spike wave discharge (see Figure 2) and generalised photoparox-
ysmal response, are strongly correlated with clinical epilepsy
though do not in themselves establish a diagnosis of epilepsy. 

Classification of epilepsy
The classification schemes for epilepsy are based on the widely
accepted concept that seizures can be focal or generalised. A
generalised seizure originates within neuronal networks in both
hemispheres (although not necessarily the entire cortex). A focal
seizure is thought to arise within an area confined to one hemi-
sphere. Table 3 shows the types of epilepsy according to the latest
International League Against Epilepsy (ILAE) classification.6
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Table 1. Symptoms suggestive of epilepsy

Generalised seizures Partial seizures

Blank spells Epigastric rising sensation
Sudden fall Déjà vu or jamais vu
Involuntary jerking movements Premonition
while awake Fear
Episodic confusion or agitation Depersonalisation; derealisation
with impaired consciousness Inability to express or understand
Unexplained incontinence language
Odd events during sleep Disorientation

eg automatisms Olfactory, gustatory, auditory, visual
hallucinations
Focal motor or sensory deficits 
Positive motor or sensory symptoms
(eg jerking, tingling)

Figure 1. MRI showing focal cortical dysplasia in the left superior frontal sulcus
of a patient with refractory frontal lobe seizures4



General prescribing principles
Antiepileptic drugs (AEDs) should always be introduced gradu-
ally and the dose stepped up slowly. Titration of the drug is usu-
ally symptom-led, and if seizures are still taking place, the drug
should be titrated up to the maximum tolerated or maximum
licensed dose. If toxic effects occur at any point, the dose
should be reduced. If one first-line drug fails at the maximum
tolerated dose, it should be substituted with another such drug.
This needs to be done early, as withdrawal shortly before
resumption of driving can be challenging. Monotherapy is
always preferable because polytherapy increases the possibil-
ities of poor compliance, drug interactions, teratogenicity and
long-term toxic effects, although for about 15 per cent of indi-
viduals polytherapy cannot be avoided. There is no evidence
base for choice of second AED. Patients on three or more AEDs
are overmedicated, though once this is established it can be
hard to reverse.

When should treatment be started in people with
few or infrequent seizures? 
There is no recent evidence that justifies the practice of waiting
for further events rather than starting treatment immediately
after a first seizure.7 Patients perceived to be at high risk of
recurrence because of a structural abnormality thought to be
responsible for the seizure8, an abnormal EEG, a pre-existing
neurological problem, or an initial high density of seizures,
should still be offered AEDs at the first opportunity. The same
holds true for those who, on understanding the risks of recur-
rence and the scope and limitations of these drugs, wish to take
medication to reduce the risk of a further seizure. It is accept-
able to take no AED if attacks are infrequent, particularly if they
are partial seizures and the patient does not wish to drive.

Patients with generalised attacks need to know that 1 in 10,000
generalised attacks cause sudden death; it is assumed but not
proven that AEDs reduce this risk. 

Recent drug therapy guidelines
AEDs are the mainstay of epilepsy treatment and are effective
in 60–70 per cent of individuals.1 Treatment with AED therapy
is generally recommended after a second epileptic seizure.

All treatment guidelines recommend an individualised
approach to treatment according to their clinical effectiveness
for the epileptic syndrome or seizure type, and for tolerability
and individual patients’ circumstances. Many guidelines, how-
ever, may rely too much on economic arguments and do not
fully consider the side-effect profiles of lamotrigine, levetirac-
etam, carbamazepine and valproate. We provide a pragmatic
approach to AED prescribing according to epilepsy type (see
Table 4) that takes into account our own experience of tolera-
bility, side-effects and adherence, as well as key recent drug 
trials in epilepsy.

NICE guidelines3 suggest a range of drugs as potential first-
line treatments for the different seizure types and epilepsy 
syndromes that are most likely to be seen in adult practice (see
Table 5). 

Focal epilepsy
First-line treatment in patients with newly diagnosed focal
seizures is carbamazepine or lamotrigine. The pragmatic
Standard and New Antiepileptic Drugs (SANAD) trial evaluating
newer drugs in newly diagnosed epilepsy examined seizure 
control, tolerability, quality of life and health economic outcomes,
and showed that lamotrigine was superior to carbamazepine,
topiramate and gabapentin for focal epilepsy.9 Levetiracetam,
oxcarbazepine or sodium valproate can be used as alternatives
if carbamazepine and lamotrigine are unsuitable or not tolerated.
In accordance with NICE guidelines, clobazam, gabapentin, lev-
etiracetam, oxcarbazepine, sodium valproate or topiramate can
be used as adjunctive treatment in patients with focal seizures
if first-line treatments are ineffective or not tolerated. Other AEDs
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Table 2. The utility of EEG in the diagnosis and management 
of epilepsy

Diagnosis Management

Differential diagnosis of Assessing risk of seizure
paroxysmal neurological recurrence following
events unprovoked seizure

Differentiation of focal and Selection of antiepileptic
generalised seizure disorder drug

Identification of Assessing risk of seizure
photosensitivity relapse if medication

withdrawn

Identification of syndrome- Identification of epileptogenic
specific changes focus in surgical candidates

Diagnosis of non-convulsive
status
Monitoring of convulsive
status epilepticus

Table 3. Classification of epilepsy according to the International
League Against Epilepsy (ILAE)

Generalised seizures

Focal seizures

Unknown
Epileptic spasms

Tonic-clonic
Absence
• Typical
• Atypical
• With special features
• Myoclonic absence
• Eyelid myoclonia

Myoclonic
• Myoclonic
• Myoclonic atonic
• Myoclonic tonic
Clonic
Tonic
Atonic



that may be considered by a tertiary epilepsy specialist for focal
seizures are lacosamide (Vimpat), pregabalin (Lyrica), tiagabine
(Gabitril) and zonisamide (Zonegran). Tiagabine may reduce fre-
quency of complex partial seizures by up to 50 per cent in 31
per cent of patients when used as add-on therapy10, although it
may be associated with an increased risk of non-convulsive sta-
tus epilepticus in patients with partial epilepsy.11

Levetiracetam was found to be as effective as controlled-
release carbamazepine in patients with partial seizures, with
a lower (although not statistically significant) adverse rate.12

The Keppra versus Older Monotherapy in Epilepsy Trial
(KOMET)13 also showed that levetiracetam as monotherapy
was non-superior to extended-release sodium valproate or to
controlled-release carbamazepine in terms of time to treat-
ment withdrawal in patients with newly diagnosed epilepsy.
There was no difference between monotherapy with levetirac-
etam and lamotrigine in the rate of seizure-free patients with
focal seizures.14

Generalised epilepsy
A recent study15 has highlighted some important general prin-
ciples related to AED prescribing in patients with generalised
and unclassified epilepsy. Firstly, when patients are started on
AEDs there was a 44 per cent first-line treatment failure but 75
per cent subsequently achieved 12 months’ remission with a
second agent as monotherapy. Thus, despite initial ‘drug resist-
ance’, a significant proportion of patients need to switch from
their initial drug to a second drug in order to achieve seizure
control. The principal causes of treatment failure were the pres-
ence and number of tonic-clonic seizures while on medication,
and the presence of abnormal brain imaging (computed tomog-
raphy or MRI). 

As suggested from the SANAD trial, sodium valproate
should be the first-line treatment in patients with newly diag-
nosed generalised tonic-clonic seizures. Lamotrigine, topira-
mate and carbamazepine are suitable alternatives if sodium
valproate is poorly tolerated or contraindicated. It is noteworthy
that lamotrigine and carbamazepine may exacerbate myoclonic
and absence seizures. Clobazam, lamotrigine, levetiracetam,
sodium valproate or topiramate may be used as adjunctive
treatment if first-line treatments are ineffective or not tolerated.
No difference between levetiracetam and controlled-release

carbamazepine was found in a head-to-head trial evaluating
six-month seizure freedom in patients with generalised
seizures.12 SANAD-II is currently under way and will compare
the effectiveness and cost-effectiveness of newer AEDs includ-
ing levetiracetam and zonisamide, and examine quality of life
in patients with newly diagnosed epilepsy, with results expected
in the near future. Early results suggest that sodium valproate
may be superior to levetiracetam for generalised epilepsy.
Similarly, the KOMET trial revealed that levetiracetam
monotherapy was not superior to sodium valproate or to car-
bamazepine in newly diagnosed patients with generalised
seizures.13 No difference in the rate of seizure-free patients
was found between levetiracetam and lamotrigine.14

Absence, myoclonic and tonic seizures
First-line treatment is sodium valproate, although for absence
seizures ethosuximide is also effective. Levetiracetam or topi-
ramate should be offered if sodium valproate is unsuitable or
not tolerated. A combination of two of these three AEDs should
be given as adjunctive treatment when monotherapy fails. Of
note, certain AEDs such as lamotrigine, gabapentin and prega-
balin may worsen juvenile myoclonic epilepsy.

Epilepsy in women
In order to enable informed decisions and choice, and to reduce
misunderstandings, women with epilepsy and their partners
must be given accurate information and counselling about con-
traception, conception, pregnancy, caring for children and
breastfeeding, and menopause. In particular, women of child-
bearing potential should be warned about the risk of AEDs caus-
ing malformations and possible neurodevelopmental
impairments in an unborn child. 

To reduce such risks, all women on AEDs should be offered
5mg per day of folic acid before conception. It is recommended
to refer to the BNF for individual drug advice on the interactions
between AEDs and hormonal replacement and contraception.

Contraception
In women of childbearing potential, the possibility of interaction
with oral contraceptives should be discussed and an assess-
ment made as to the risks and benefits of treatment with indi-
vidual drugs. The progestogen-only pill or implant are not
recommended as reliable contraception in women and girls tak-
ing enzyme-inducing AEDs. Non-enzyme-inducing AEDs (sodium
valproate, clonazepam, ethosuximide, zonisamide and levetirac-
etam) do not show any interactions with the combined oral con-
traceptive pill.17 Women taking lamotrigine should be aware
that the simultaneous use of any oestrogen-based contraceptive
can result in a significant reduction of lamotrigine levels and
affect seizure control, and that lamotrigine may in turn reduce
the efficacy of the combined oral contraceptive pill. Lamotrigine
levels have been shown to drop throughout pregnancy,18 and
although there are no specific guidelines, we suggest it is worth-
while measuring lamotrigine levels every four to six weeks dur-
ing and immediately after pregnancy, and to titrate the dose of
lamotrigine accordingly. 
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Table 4. Simplified approach to AED use according to seizure type or
adults over the age of 16 years and women of childbearing age.
These recommendations are based on the authors’ own experience

Focal epilepsy
Adults Lamotrigine
Women of childbearing age Levetiracetam

Generalised
Adults Sodium valproate
Women of childbearing age Levetiracetam



Pregnancy
It is recommended that all pregnant women with epilepsy
should notify their pregnancy, or allow their clinician to notify
the pregnancy, to the UK Epilepsy and Pregnancy Register. In
the context of pregnancy the aim is seizure freedom before con-
ception and during pregnancy (particularly for women with gen-
eralised tonic-clonic seizures) although the risk of adverse
effects of AEDs must also be considered. Women should be
reassured that an increase in seizure frequency is generally
unlikely in pregnancy or in the first few months after birth, and
that the risk of a tonic-clonic seizure during the labour and the
24 hours after birth is low (1–4 per cent). Breastfeeding for most
women taking AEDs is generally safe and should be encouraged,
but one should support the mother’s choice of feeding method
that bests suits her and her family. 

Epilepsy in the elderly
Epidemiological data suggest that epilepsy is more common in
the elderly than in younger adults. In the elderly, epilepsy should
be assumed to be focal, with primary generalised epilepsy being

unusual.19 As such, seizures are often not recognised in this
patient group and are commonly misdiagnosed as confusion,
syncope, memory impairment or vertigo.20 AEDs that are more
likely to interact with other medications should be avoided in
the elderly, many of whom may be taking several drugs for other
conditions. Although there have only been a few randomised
controlled, double-blind studies regarding epilepsy in the elderly,
the available data suggest that lamotrigine and gabapentin are
superior to carbamazepine in this age group.21,22 The differential
diagnosis of cardiac arrhythmia may need exclusion with cardiac
monitoring, sometimes with an implanted loop recording device.

Main safety concerns or side-effects
All AEDs have some level of safety concern and/or side-effects
and, while many of them are rare, it is important to monitor all
drug use in the early stages. Adverse events as a result of taking
AEDs include idiosyncratic rash, Stevens-Johnson syndrome,
aplastic anaemia, hepatotoxicity, thrombocytopenia, paradoxical
increase in seizures, epidermal necrolysis, multi-organ failure,
hyponatraemia, toxic epidermal necrolysis and osteomalacia.
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Table 5. AED therapy according to seizure type

Seizure type First-line Second-line Other options

General tonic-clonic seizure Sodium valproate Clobazam Acetazolamide
Lamotrigine Levetiracetam Clonazepam
Carbamazepine Oxcarbazepine Phenobarbital
Topiramate Zonisamide Phenytoin

Absence Ethosuximide Clonazepam
Lamotrigine Clobazam
Sodium valproate Topiramate

Myoclonic Sodium valproate Topiramate
Levetiracetam
Lamotrigine
Piracetam
Zonisamide

Tonic Lamotrigine Topiramate Acetazolamide
Sodium valproate Zonisamide Levetiracetam

Clonazepam Phenobarbital
Clobazam Phenytoin

Atonic Lamotrigine Topiramate Carbamazepine
Sodium valproate Clobazam Phenytoin

Focal +/- secondary generalisation Carbamazepine Gabapentin
Lamotrigine Lacosamide
Oxcarbazepine Levetiracetam
Sodium valproate Pregabalin
Topiramate Tiagabine

Zonisamide



Table 6. Number of prescriptions and costs for drugs in epilepsy in England, 2013 (source: HSCIC. Prescription Cost Analysis England 2013)
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Prescription review
In 2013, GPs in England wrote 19 million prescriptions for anti-
epileptic drugs (AEDs) at a cost of £433 million. This was an
increase of 11 per cent in volume and 13 per cent in cost com-
pared with 2012, which itself reflected growth of 11 and 17 per
cent respectively on 2011.

Although there are almost 30 drugs in this category, the top
six – carbamazepine, gabapentin, lamotrigine, levetiracetam,
pregabalin and sodium valproate – account for 83 per cent of
prescribing and 78 per cent of spending. (Note that these fig-
ures include prescribing for other indications – for example pre-
gabalin and gabapentin for neuropathic pain.)

The older AEDs carbamazepine and sodium valproate
account for about one quarter of prescriptions and 13 per cent
of costs. 

Of the top AEDs by volume, the newer agents gabapentin and
lamotrigine have relatively low costs per prescription and leve-
tiracetam and pregabalin are the most expensive. Newer but less
frequently prescribed AEDs such as eslicarbazepine (Zebinix),
lacosamide, perampanel (Fycompa), rufinamide (Inovelon),
tiagabine and zonisamide constitute the top six by cost per pre-
scription (excluding stiripentol, used to treat Dravet’s syndrome). 

However, high cost is not confined to newer agents: 
ethosuximide and phenytoin sodium are both within the top 
50 per cent by this criterion.

No. prescriptions (000s) NIC (£000s) Cost per prescription (£)

Carbamazepine 2436 23,660 9.71
Clobazam 234 4939 21.11
Clonazepam 797 2994 3.76
Eslicarbazepine 5 888 171.24
Ethosuximide 30 1883 62.56
Gabapentin 4212 26,776 6.36
Lacosamide 71 6324 89.24
Lamotrigine 1888 14,769 7.82
Levetiracetam 1205 27,183 22.57
Oxcarbazepine 76 3266 42.73
Perampanel 7 1146 167.25
Phenobarbital 247 2607 10.57
Phenytoin/phenytoin Na 973 51,403 12.78/54.58
Pregabalin 3350 212,746 63.51
Primidone 133 1517 11.39
Retigabine 6 295 49.67
Rufinamide 10 1100 109.68
Sodium valproate 2583 32,383 12.54
Stiripentol 2 959 533
Tiagabine 3 205 74.70
Topiramate 589 8317 14.12
Valproic acid 19 114 6.18
Vigabatrin 15 551 38.10
Zonisamide 95 6744 70.69
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For each section, one of the statements is false – which is it?

1. Epilepsy:
a. Is incorrectly diagnosed in over 100,000 people in England
b. Is more common than convulsive syncope
c. May be associated with unexplained urinary incontinence
d. May be mistakenly diagnosed in patients with cardiac 
arrhythmia

2. In the investigation of suspected epilepsy:
a. All patients should undergo brain imaging by MRI
b. A normal EEG does not rule out epilepsy 
c. In the elderly, epilepsy should be assumed to be focal
d. Predictable seizures strongly suggest a psychogenic origin

3. When prescribing drug treatment for epilepsy:
a. The aim is to control seizures and maintain or restore quality
of life while avoiding treatment side effects

b. AEDs should always be introduced gradually and the dose
stepped up slowly

c. Sodium valproate is a possible first-line drug for all common
seizure types

d. If the first drug fails at the maximum tolerated dose, the next
step is to add a second drug

4. Drug treatment to control epileptic seizures:
a. Should always be initiated after the first seizure
b. Should be individualised according to the clinical effectiveness

for the epileptic syndrome or seizure type, and for patient char-
acteristics

c. May pragmatically begin with lamotrigine for adults with 
focal epilepsy

d. May, in the case of lamotrigine, worsen juvenile myoclonic
epilepsy

5. When considering the management of epilepsy in women:
a. Women and girls taking AEDs who are considering becoming
pregnant should be offered 5mg per day of folic acid before
conception

b. A progestogen implant is the contraceptive of choice for
adult women taking enzyme-inducing AEDs

c. Non-enzyme-inducing AEDs do not show any 
interactions with the combined oral contraceptive pill

d. Pregnancy and oestrogen-based contraception reduce blood
levels of lamotrigine be useful to facilitate muscle strengthen-
ing or exercise

6. When managing epilepsy during and after pregnancy:
a. The aim of treatment is seizure freedom before conception and
during pregnancy, taking into account the risk of adverse effects

b. Breastfeeding for most women and girls taking AEDs is gener-
ally safe

c. Seizure frequency is likely to increase during pregnancy or in
the first few months after birth

d. The risk of a tonic-clonic seizure during labour and in the 24
hours after birth is low

Answer these questions online at Prescriber.co.uk and receive a 
certificate of completion for your CPD portfolio. Utilise the 
Learning into Practice form to record how your learning has 
contributed to your professional development.

CPD: management of epilepsy
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