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New antiepilep
revolution or ma

INTRODUCTION
Epilepsy is common, with a lifetime prevalence 
of 2–5% of the general population (Goodridge 
& Shorvon 1983a; Goodridge & Shorvon 1983b, 
Shorvon 1990) and a point prevalence of be-
tween 4 and 8 per 1000 (Hauser et al. 1993). 
Epilepsy represents a signifi cant fraction of the 
workload for most neurologists, and indeed, 
never has specialist input been more necessary 
as the choice of antiepileptic drugs (AEDs) con-
tinues to grow: eight new AEDs have been li-
censed for use in the UK since the late 1980s, 
with the promise of more to come (Bialer et 
al. 2001). Despite these recent additions to the 
ranks of available anticonvulsants, epilepsy re-
mains both stigmatizing and debilitating for 
many of those with the disorder (Reynolds 
1990). 

This article deals with a number of issues 
surrounding the newer drugs. We will look at 
the certainties surrounding the older drugs, the 
possibilities surrounding the newer ones, and 
the work that still has to be done. With deci-
sions about healthcare having increasing focus 
on cost, it is helpful to ensure that society is get-
ting good value for money from the use of the 
new AEDs. Our main discussion will address the 
changes in AED use over the last 15 years: have 
the newer AEDs made a genuine difference to 
patient care, or is their increasing use a product 
of clever pharmaceutical marketing?

THE PAST
History of AED development
In the mid 1970s, AED therapy still relied on 
the barbiturates, phenytoin, carbamazepine, and 
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It was quickly realized within the pharmaceu-
tical industry that any effective AED would have 
a large potential pool of patients, many of whom 
would require lifelong therapy. Much of the de-
velopment of the newer AEDs began in the 1960s 
in pursuit of the holy grail – an AED that is more 
effi cacious but with fewer systemic, neurologi-
cal, and psychological adverse effects than those 
already available. This produced eight new AEDs 
licensed for use in the last decade of the twenti-
eth century, which were quickly taken up by epi-
lepsy specialists and neurologists. By 1992, the 
new AEDs represented only 7% of prescriptions 
for people with epilepsy in the Mersey Region, 
but accounted for 39% of their total drug costs 
(Jacoby et al. 1998). The last nine years have seen 
this faith in the new drugs in large part repaid. 
Of those that have at some point been licensed, 

eptic drugs
marketing spin?

valproic acid. Effi cacy appeared to be similar 
among all compounds, although subsequent ran-
domised controlled trials suggested that the bar-
biturates (phenobarbitone and primidone) were 
less effective – i.e. were more likely to be with-
drawn – than the other AEDs tested (Mattson et 
al. 1985). The rate of treatment failure among all 
AEDs had long been recognized. Thirty percent 
of patients are not controlled by the fi rst AED 
monotherapy (Beghi et al. 1986; Schmidt 1984). 
Around 10% have seizures controlled by an alter-
native monotherapy, while approximately 10% 
require an AED combination. The established 
AEDs have a wide range of neurobiological ac-
tions, and have effects in a wide range of in vitro 
and in vivo systems. This may contribute to their 
adverse effect profi le (Table 1). In short, they ap-
pear to be a blunt tool for treating epilepsy.
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only vigabatrin (Eke et al. 1997) and felbamate 
(Pellock & Brodie 1997) have adverse long-term 
safety records. Neither are now being used rou-
tinely in adult practice. But in terms of effi cacy, 
the picture is still unclear.

AED clinical trial programmes
The design of clinical trials of new AEDs is dic-
tated by the recognized risks of epilepsy (Cock-
erell 1994). Ethical constraints ensure that, since 
monotherapy with an ineffective AED is poten-
tially dangerous, each novel AED is tested as an 
add-on treatment for refractory seizures. Trials 
are initiated and run by the pharmaceutical in-
dustry to satisfy the demands of various world-
wide licensing authorities, the question usually 
being asked, ‘Is this drug better at inhibiting sei-
zures than placebo?’ Because quicker is usually 
better (or at least cheaper), ethics and economics 
combine to ensure that any potential new AED 
will be called upon to prove its worth in short-
term parallel-group studies of refractory patients 
– often with multiple seizure types – at high 
dose and with rapid titration rates. Immediately, 
this makes the vast majority of these studies of 
questionable relevance to the typical patient with 
epilepsy (who will require long-term AED mon-
otherapy). Systematic reviews have been used to 
try and compare the data from individual trials 
(see below), and while they are a useful tool for 
summarizing large amounts of reliable informa-
tion about the effects of medical treatments, un-

dertaking such reviews cannot make up for the 
absence of studies to better infl uence clinical 
practice. But at least the reviews can be used to 
highlight this problem and to inform the research 
agenda for both clinicians and industry.

Once the AED has been shown to reduce 
seizures as an add-on therapy, companies are 
then in a position to assess its effi cacy as mon-
otherapy. The 1988 ILAE Commission on An-
tiepileptic Drugs concluded that comparative 
monotherapy trials should be set up to detect 
equivalence with an existing fi rst-line AED, 
i.e. be designed to generate confi dence inter-
vals around effi cacy estimates that are narrow 
enough to statistically exclude ‘clinically impor-
tant differences’ (what constitutes an ‘important 
difference’ is a clinical rather than a statistical 
matter and is open for debate) (Commission 
on Antiepileptic Drugs 1998). The Commission 
suggested that a new drug could be considered a 
fi rst-line agent if it was shown to have equivalent 
effi cacy but be better tolerated than a standard 
drug. Second-line status would be accorded to 
a new drug showing equivalent effi cacy and tol-
erability to a standard drug. But, although 
this outlook may be acceptable to clinicians, it 
is of no help in getting a US licence for a po-
tential new product. While European regulato-
ry authorities are willing to accept evidence of 
equivalence as adequate for licensing an AED 
monotherapy, the USA’s Food and Drug Ad-
ministration is not. The arguments for such a 

   Adverse Events

  Spectrum of action Acute dose related Acute idiosyncratic Chronic toxicity Teratogenicity

Barbiturates Tonic clonic seizures Drowsiness Rashes Tolerance Confi rmed in 

  Absence seizures Unsteadiness  Habituation man and animals

  Partial epilepsy ±    Withdrawal seizures

  secondary generalization   Behavioural change

Phenytoin Partial epilepsy ±  Unsteadiness Rashes Gum swelling Confi rmed in 

  secondary generalization Slurred speech Lymphadenopathy Acne man and animals

  Idiopathic tonic clonic Chorea Hepatitis Hirsutism 

     Folate defi ciency

Carbamazepine Partial epilepsy ±  Dizziness Rashes ?None defi nite Confi rmed in 

  secondary generalization Diplopia Low white cell count  man and animals

   Unsteadiness

   Nausea

   Vomiting

Sodium valproate Idiopathic generalized Tremor Gastric intolerance ?Weight gain Confi rmed in 

  Partial epilepsy ±   Irritability Hepatotoxicity Alopecia man and animals

  secondary generalization Restlessness  (in children)

   Occasional confusion

Table 1 The established anti-

epileptic drugs
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stance are outlined by Leber (Leber 1989), but 
this leads to a considerable divergence between 
the needs of the pharmaceutical industry and 
the needs of the clinician: to gain a license, the 
industry is required to design and undertake tri-
als that demonstrate the product is better than 
something – almost anything, in fact.

A variety of monotherapy trial designs have 
been used for US drug licensing purposes. One 
approach is to compare high dose monothera-
py with low dose monotherapy (sometimes re-
ferred to as a pseudo-placebo) in patients with 
refractory epilepsy (Sachdeo 1997). This is a 
clinical irrelevance, and there are ethical con-
cerns about giving low dose monotherapy to 
patients whose seizures were previously uncon-
trolled by standard AEDs. Even more worrying 
is the ‘surgical paradigm’ where patients under-
going presurgical evaluation have their AEDs 
withdrawn before being randomised to receive 
either placebo or the potential AED under study 
(Schachter et al. 1999; Bourgeois et al. 1993; 
Bergey et al. 1997). While patients are protected 
by continuous monitoring and application of 
protective trial exit criteria over short periods 
of time (measured in hours), the data provided 
by this type of trial are again of no clinical rele-
vance, and the potential risks cannot be ignored. 
Only once the monotherapy studies are com-
pleted is the new AED then tested on specifi c 
subgroups of patients with epilepsy: the elderly, 
children, or patients with learning disabilities, 
in order to further defi ne its use.

So if premarketing trials don’t help the busy 
clinician, is the system set up to provide good 
postmarketing guidance? The ideal way to as-
certain any benefi ts from individual AEDs has to 
be by head-to-head comparisons, but while the 
fi nancial imperative requires that a product is li-
censed, there is little incentive for the compa-
nies to obtain comparative data once the com-
pound is let loose in the marketplace – despite 
the fact that such comparisons are necessary to 
inform clinical practice. One trial attempting to 
address this issue by comparing established with 
new AEDs in a pragmatic way, is the SANAD 
study (Standard and New Antiepileptic Drugs) 
funded by the UK National Health Service R & D 
programme (NHS R & D Health Technology As-
sessment Programme March 2000). Results are 
not expected for some years, and until then we 
have to deduce best practice from studies that 
are designed, fi nanced, and run, by the pharma-
ceutical industry.

But can we blame the pharmaceutical indus-
try? It would be surprising for any commercial 
organization to suddenly adopt an entirely altru-
istic approach. If society (or we as its neurological 
representatives) require a league table of AEDs, 
then perhaps it is our duty to direct the necessary 
studies and gain funding from health care pro-
viders whether or not we have industry support.

The new AEDs: how do they 
compare with the older AEDs 
(TABLE 2)
Monotherapy
The place of the newer AEDs as monotherapy 
depends on direct comparisons between the 
subject drug and an older counterpart. Changes 
in trial design mean that direct comparison of 
the trial data for old and new AEDs is diffi cult. 

02epileptic.indd 12/12/01, 11:33 AM73

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1046/j.1474-7766.2001.00002.x on 1 D
ecem

ber 2001. D
ow

nloaded from
 

http://pn.bmj.com/


PRACTICAL NEUROLOGY74

© 2001 Blackwell Science Ltd

A few trials have compared the effects of stand-
ard AEDs in broad populations of patients, for 
example in patients with partial onset seizures 
(Mattson et al. 1985; Mattson et al. 1992), pa-
tients with generalized onset seizures (Wilder et 
al. 1983), or patients with generalized or partial 
onset seizures (Heller et al. 1995; Richens et al. 
1994). Such trials have failed to fi nd convincing 
overall differences between treatments, and also 
any convincing evidence to support the belief 
that governs our current practice: namely that 
carbamazepine has a greater effect for patients 
with partial onset and valproate for generalized 
onset seizures (Marson 2000). For the reasons 
outlined above, randomised and blinded direct 
monotherapy comparisons between and among 
AEDs are relatively rare. In this section we will 
look at each AED in turn, and examine the 
data supporting any demonstrably better effi ca-
cy than their older counterparts.

Lamotrigine
Lamotrigine has been compared with car-
bamazepine in three randomised controlled tri-
als (Brodie et al. 1995; Reunanen et al. 1996; 
Brodie 1998). The largest of these trials recruit-
ed 260 patients with partial onset seizures or 
generalized tonic clonic seizures, and was of 42 
weeks duration. While signifi cantly more pa-
tients remained on lamotrigine, there was a 
trend towards lamotrigine being less effi cacious 
for some outcomes. However, the studies lacked 

the power to exclude the possibility of impor-
tant effi cacy differences.

Gabapentin
Gabapentin and carbamazepine have been di-
rectly compared in one monotherapy trial 
recruiting patients with partial seizures (Chad-
wick et al. 1998). This was of 24 weeks duration, 
with 292 patients randomised to carbamazepine 
600 mg/day, gabapentin 300 mg/day, gabapen-
tin 900 mg/day, or gabapentin 1800 mg/day. The 
primary outcome was ‘time to exit’, and reasons 
for exit included: a single tonic clonic seizure; 
three complex partial seizures; or status epilep-
ticus. For this outcome, no statistical difference 
was found between carbamazepine and 900 or 
1800 mg of gabapentin per day. Adverse events 
were more common in the carbamazepine 
group. Although this trial met the regulatory 
needs of the pharmaceutical industry by fi nding 
a difference in effi cacy between differing doses 
of gabapentin, the protocol did not at all refl ect 
everyday clinical practice, and the results do lit-
tle to inform it.

Vigabatrin
Vigabatrin has been compared with car-
bamazepine in three monotherapy trials (Ka-
lvainen et al. 1995; Chadwick 1999; Tanganelli 
& Regesta 1996). The largest trial recruited 
459 patients randomised to vigabatrin or car-
bamazepine for 52 weeks. The trial was run 

   Adverse Events

 Mode of action Effi cacy in seizure type Acute idiosyncratic Chronic toxicity Teratogenicity

  (mode of use)

Felbamate Glycine antagonism Partial/generalized Bone marrow suppression — Unknown

  (monotherapy/add-on) Hepatic failure

Gabapentin Uncertain Partial Behavioural problems — None described

 ?GABAergic effect (Add-on) (children)  as yet

 ?Ca channel blockade

Lamotrigine Sodium channel blockade Partial/generalized Rash — None described

  (monotherapy/add-on)   as yet

Levetiracetam Unknown Partial/?generalized — — None described

  (add-on)   as yet

Oxcarbazepine Na channel block Partial (add-on) — Hyponatraemia Unknown

 Ca channel block

Tiagabine GABA reuptake block Partial (add-on) Partial status — Animal models

Topiramate GABAergic Partial/?generalized — Renal calculi Animal models

 Na channel block (add-on/?monotherapy)  Weight loss

 Kainate receptor block

Vigabatrin GABA-t inhibition Partial (Add-on) Psychosis Visual fi eld defects Animal models

Table 2 The new antiepileptic 

drugs
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in a double-blind manner, although, in an at-
tempt to mirror clinical practice, the dose was 
increased according to clinical need. The results 
showed no signifi cant difference between drugs 
for the primary outcome (time to treatment 
failure), or for the time to 6 month remission. 
Patients taking vigabatrin had signifi cantly ear-
lier fi rst seizures post randomization, and were 
signifi cantly more likely to have vigabatrin 
withdrawn due to lack of therapeutic effect, 
whilst carbamazepine was signifi cantly more 
likely to be withdrawn because of adverse ef-
fects. This trial failed to fi nd evidence to sup-
port the use of vigabatrin as monotherapy, and 
in view of the subsequent description of vi-
gabatrin-associated visual fi eld abnormalities, 
it is unlikely to be used readily outwith treat-
ment of specifi c childhood epilepsy syndromes 
(Appleton 1993; Vigabatrin Paediatric Adviso-
ry Group 2000).

Topiramate
While topiramate has been tested in a mon-
otherapy trial comparing 100 with 1000 mg 
per day (Sachdeo 1997) (providing evidence 
of effi cacy as monotherapy), no direct head to 
head comparisons with any other AEDs have 
been published, although one trial should re-
port soon.

Oxcarbazepine
Oxcarbazepine was licensed in the 1990s for 
monotherapy in some European countries fol-
lowing monotherapy trials comparing it with 
carbamazepine (Dam et al. 1989). Close scru-
tiny of these trials, however, shows they do not 
provide fi rm evidence on which to recommend 
monotherapy with oxcarbazepine: not only did 
the trials lack the power to exclude the possibil-
ity of important differences, but the results of 
the largest trial were confounded by the exclu-
sion of 70 of the 235 randomised patients from 
effi cacy analyses (Dam et al. 1989).

More recently, three monotherapy trials of ox-
carbazepine have been run using either pheny-
toin (Bill et al. 1997; Guerreiro et al. 1997) or 
valproate (Christie et al. 1997) as comparators. 
All three were of similar design, lasting 56 weeks, 
with none fi nding a difference between oxcar-
bazepine and its comparators in the propor-
tion of patients rendered seizure-free. When 
compared with phenytoin, oxcarbazepine faired 
signifi cantly better for time-to-treatment with-
drawal due to adverse effects in both adults (Bill 

et al. 1997) and children (Guerreiro et al. 1997), 
whilst no such difference was found when com-
pared to valproate (Christie et al. 1997). Al-
though no difference was found for the primary 
effi cacy outcomes, these trials lacked the power 
to exclude important differences, and do not 
prove equivalence.

Adverse effect data
Adverse effect data from the add-on trials are 
not useful in helping us compare the new with 
the older drugs; adverse effects from the drug it-
self are impossible to separate from those gen-
erated by interactions (both pharmacokinetic 
and pharmacodynamic). We would argue then 
that the monotherapy studies are the best basis 
for this assessment. The enhanced tolerability 
in head-to-head comparisons has already been 
outlined above. Whether this is enough to jus-
tify a wholesale change in prescribing policies is 
a matter of debate. Again, the data from SANAD 
will be helpful in yielding useful comparisons of 
the risk of severe and dose-limiting adverse ef-
fects.

Safety in women
Women with epilepsy have reduced fertility 
compared to their female siblings without ep-
ilepsy. In addition they run an increased risk 
of abnormal ovarian function, including ano-
vulatory menstrual cycles and polycystic ova-
ries. Such dysfunction may be more common 
in women on sodium valproate (Isojarvi 1996). 
There is widespread and established recog-
nition of the teratogenic effects of AED ex-
posure (Yerby & Collins 1997). Phenytoin, 
carbamazepine, and the barbiturates have all 
been associated with some form of congenital 
abnormality (Yerby & Collins 1997). In addi-
tion, there is an increasing feeling that prenatal 
exposure to valproate may be associated with a 
reduction in IQ (Adab et al. 2001) . While this 
has so far been shown only with retrospective 
data, prospective data are needed to assess how 
much of this is a drug effect, and how much 
can be attributed to the underlying epilepsy syn-
drome, maternal seizures, or other as yet uni-
dentifi ed factors.

Add-on therapy
The cleanest way to ascertain any benefi ts from 
individual AEDs has to be by setting up head-
to-head comparisons. Each of the drugs li-
censed has been successfully put through the 
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add-on trial phase, but the only conclusion that 
can be drawn is that all are better than placebo 
at reducing seizure counts when given along-
side other AEDs. As already pointed out, the 
add-on trials have a number of important lim-
itations when it comes to informing clinical 
practice. Comparisons are made with placebo 
rather than with each other or standard treat-
ments, the trials are of short duration (12–20 
weeks) and therefore provide no reliable ev-
idence about long-term effects, and the out-
comes used (typically a 50% or greater reduction 
in seizure frequency) are of questionable clin-
ical utility. However, when these drugs are li-
censed, this is the only available evidence of 
their effects.

Attempts have been made to draw some con-
clusions from the large number of trials by car-
rying out systematic reviews that summarize the 
evidence (Marson et al. 1997; Castillo et al. 2000; 
Chadwick & Marson 2000; Chaisewikul 2000; 
Ramanathran et al. 2000; Jette et al. 2000; Mar-
son et al. 2001).

For many of these drugs, a range of doses was 
tested and where possible in the systematic re-
views, estimates of the proportion of patients 
responding to individual doses are provided, as 
well as crude overall estimates that ignore the ef-
fect of dose. These systematic reviews provide 
evidence of effect for all the marketed new AEDs, 

and can be used to make broad comparisons 
among drugs. It must however, be borne in mind 
that the primary comparison made in the orig-
inal trials was between new drug and placebo, 
and hence any comparison made between drugs 
is an indirect rather than a randomised one. Due 
to wide and overlapping confi dence intervals no 
defi nite differences between drugs can be found. 
Substantial differences may still exist, but this re-
quires exploration in future trials.

The outcome statistic quoted in these reviews 
is the odds ratio and the relative risk, and such 
relative estimates (particularly the odds ratio) 
can be diffi cult to interpret and put into context. 
Measures of absolute benefi t, for example the 
‘number-needed-to-treat’ may appear easier to 
understand, but have a number of limitations, 
particularly when used to express the results of a 
meta-analysis. Others have used data from sys-
tematic reviews of new AEDs to generate es-
timates of number-needed-to-treat and have 
suggested that differences are found between 
some of the new AEDs when indirect compari-
sons are made, but the methods used have been 
fl awed (Elferink & Van Zwieten-Boot 1997) and 
based on analyses using selected subgroups of 
patients (Anonymous 2001).

Ease of use
The pharmacokinetic profi le of the established 

While the older 

drugs have 

multiple modes 

of action, 

affecting a wide 

range of 

neurotransmitters 

and receptors, 

the newer AEDs 

each tend to 

have a narrower 

spectrum of 

action, bringing 

‘rational 

polypharmacy’ 
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AEDs has been well documented (Brodie & 
Dichter 1996; Dichter & Brodie 1996; Table 3). 
The barbiturates and phenytoin are potent he-
patic enzyme-inducers, which renders them li-
able to produce many drug–drug interactions. 
The same can be said of carbamazepine, which, 
in addition, produces an unpredictable auto-in-
duction of metabolism. Sodium valproate, by 
contrast, interacts with the hepatic cytochrome 
P450 system to inhibit the metabolism of some 
other drugs. Given these activities, it is not diffi -
cult to see that the older drugs have many prob-
lems. Not only can the effi cacy of other drugs 
(such as the oral contraceptives) be affected by 
their use, but the extent and nature of their mu-
tual interaction may require careful monitoring 
(Brodie & Dichter 1996).

On the other hand, the pharmacokinetic pro-
fi le of the newer AEDs is much more stable. 
Drug level monitoring is rarely necessary – or 
helpful. They have much less tendency to inter-
act. Vigabatrin, gabapentin and tiagabine have 

no recognized important pharmacokinetic in-
teractions with other drugs (Dichter & Brodie 
1996). The starting doses and titration rates of 
topiramate and lamotrigine may differ depend-
ing on concomitant treatments (Dichter & Bro-
die 1996), but these interactions are predictable 
and easier to plan for, because neither new drug 
signifi cantly affects the metabolism of any base-
line AEDs. As a result, the use of these drugs 
in combination is easier. Only topiramate and 
oxcarbazepine among the new AEDs enhance 
the breakdown of hormones in oral and depot 
contraceptives (Brodie and French 2000). The 
addition of topiramate to regimens including 
digoxin may also require care.

While the older drugs have multiple modes 
of action, affecting a wide range of neurotrans-
mitters and receptors, the newer AEDs each tend 
to have a narrower spectrum of action, bring-
ing ‘rational polypharmacy’ closer. However, the 
prospects for achieving an evidence base for 
this treatment strategy are at best slim. If head-

  Barbiturates Carbamazepine Gabapentin Lamotrigine Levetiracetam

Barbiturates – Dec 0 0 0 

Carbamazepine Dec – 0 0 0 

Gabapentin 0 0 – 0 0 

Lamotrigine Dec Dec 0 – 0 

Levetiracetam 0 0 0 0 – 

Oxcarbazepine Dec ? 0 0 0 

Phenytoin Dec Un 0 0 0 

Tiagabine Dec Dec 0 0 0 

Topiramate Dec Dec 0 0 0 

Valproate Dec Dec 0 0 0 

Vigabatrin 0 0 0 0 0 

  Oxcarbazepine Phenytoin Tiagabine Topiramate Valproate Vigabatrin

Barbiturates 0 Dec 0 0 Inc 0

Carbamazepine 0 Dec 0 0 Inc 0

Gabapentin 0 0 0 0 0 0

Lamotrigine 0 Dec 0 0 Inc 0

Levetiracetam 0 0 0 ? 0 0

Oxcarbazepine – Dec 0 ? 0 0

Phenytoin 0 – 0 Dec Dec ?Dec

Tiagabine ? Dec – 0 0 0

Topiramate ? Dec 0 – Inc 0

Valproate Dec Dec 0 0 – 0

Vigabatrin 0 0 0 0 0 –

Effect of Add-on drug (top row) on concentration of baseline AED (fi rst column): 0, no effect; Dec, decreased concentration; Inc, 

increased concentration; Un = unpredictable effect;?, Uncertain effect or no data.

Table 3 Pharmacokinetic inter actions between antiepileptic drugs
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to-head monotherapy comparisons are diffi cult 
enough to obtain, how much more diffi cult will 
it be to directly compare AED combinations, 
which are by defi nition more numerous?

THE PRESENT
Monotherapy: which drug?
In the UK, the answer is a simple one – let 
the SANAD study make up your mind for you! 
Given the wide inclusion criteria and the prag-
matic study design, almost any consenting pa-
tient can be randomised. Patients thought to 
have localization-related epilepsy will usually 
be randomised to receive car-
bamazepine vs. one of lamot-
rigine, topiramate, gabapentin, 
or now oxcarbazepine. Others, 
whether undecided or who are 
thought to have an idiopathic 
epilepsy, can be randomised to 
receive lamotrigine, valproate 
or topiramate. In the event of 
refusal, or in the unlikely event 
of any other confounding fac-
tor, then a decision has to be 
made by the clinician, based on 
individual circumstance.

Idiopathic generalized 
epilepsy (IGE)
The choice of AED in newly 
presenting IGE probably lies 
between lamotrigine and val-
proate. The evidence for ef-
fectiveness of lamotrigine in 
these syndromes is, however, 
anecdotal as there are no direct 
comparisons. Such a decision 
will be made taking into ac-
count the patient’s gender and, 
if female, reproductive status. 
Although full knowledge of the 
effects of lamotrigine in pregnancy has not been 
gained, there is enough suspicion about val-
proate’s effects on maternal and fetal health that 
leaves most specialists keen, at the very least, to 
discuss the issues with females of childbearing 
age (Crawford et al. 1999).

A fairly comprehensive discussion of the rec-
ognised effects and limitations of the two fi rst-
line monotherapies should allow the patient’s 
views to be taken into account. In particular, 
the potential for weight gain may be impor-
tant, especially if there are any accompanying 

medical conditions such as diabetes mellitus. 
Any decision is not immutable, and – especially 
in the case of fertility status – needs to be revis-
ited regularly. The other monotherapy could 
be instigated in the event of treatment failure. 
There is some evidence that topiramate is use-
ful against IGE, but there is no evidence that 
it has superior effi cacy or tolerability to lamo-
trigine or valproate. Lack of data surrounding 
topiramate in pregnancy will usually limit the 
fi rst-line usage of this drug in females of repro-
ductive age

Partial epilepsy
For most clinicians car-
bamazepine remains the fi rst 
choice. Lamotrigine is also li-
censed for monotherapy. Again, 
gender and other concomitant 
treatments (especially the oral 
contraceptive) may be im-
portant factors. While there 
is evidence of effi cacy of 
monotherapy with topiram-
ate, gabapentin, and oxcar-
bazepine, most people consider 
these to be second-line agents, 
used in the event of either 
unsatisfactory control or poor 
tolerability of the fi rst-line 
agent. Initial use is usually as 
add-on with the possibility of 
phased withdrawal of the base-
line agent if good control is 
achieved with the newer drug.

Add-on treatment
Failure of initial monotherapy 
should fi rstly lead to confi rma-
tion of the diagnosis – up to 
20% of referrals for refractory 
epilepsy turn out not to have 

the disease (Smith 1999). Once the diagnosis is 
confi rmed, initial monotherapy failure usually 
leads to add-on treatment with another fi rst-
line or second-line agent. There are no fi rm 
guidelines about how this should be done, but 
the use of new AEDs will always require careful 
thought and counselling in females of repro-
ductive age. The following factors may help in 
making the decision:
• Concomitant medication, especially oral con-

traceptive when enzyme inducing AEDs are 
being considered;

The choice of 

AED in newly 

presenting IGE 

probably lies 

between 

lamotrigine and 

valproate. With 

partial epilepsy, 

for most 

clinicians 

carbamazepine 

remains the fi rst 

choice.
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• Pharmacokinetic interactions between agents. 
At the very least, this should lead to caution 
with starting dose and titration rates in some 
scenaria (lamotrigine/valproate, topiramate/
valproate);

• History of other medical conditions – diabe-
tes (weight gain with valproate), renal stones 
with topiramate;

• Mode of action. It may make sense to avoid rep-
licating modes of action (e.g. carbamazepine/
phenytoin and carbamazepine/lamotrigine 
are combinations primarily acting on the so-
dium channel) although we have to take into 
account that our knowledge of such modes is 
not as full as it could be.

Additional ‘side benefi ts’ of 
new AED use
Anyone considering the benefi ts of the new 
AEDs must always consider the ‘side benefi ts’ 
they have brought to neurology in general, and to 
epilepsy care in particular. Human nature makes 
it inevitable that doctors’ interest in a condition 
will be enhanced where there is a possibility of 
effective treatment. It would be nice to think that 
the input from neurologists has increased since 
the days when all we had at our disposal were 
the three mutually interacting modifi ed seda-
tives and a fatty acid. The introduction of the 
newer compounds may have changed the cul-
ture of learned hopelessness that surrounded the 
treatment of refractory epilepsy.

In many cases, fi nancial input from the phar-
maceutical industry can be linked to an im-
provement in epilepsy services. Having lagged 
behind other chronic and potentially debilitat-
ing conditions (most noticeably diabetes melli-
tus) in provision of patient friendly information 
and clinic support, the growth in the number of 
epilepsy nurses over the last decade has been a 
direct benefi t. Such growth could not have hap-
pened without fi nancial input from companies 
with an interest in epilepsy. At the very least, fi -
nance from industry has hastened some service 
changes. At best it may even have brought about 
improvement.

Another ‘side benefi t’ of industry involvement 
is in fi nancing basic research programmes. The 
pharmaceutical industry has become the largest 
provider of medical research funds, fi lling the 
void left by the wholesale reduction in direct gov-
ernment funding. It can be argued that use of 
the new compounds encourages continued in-
dustry interest in important disease areas, indi-

rectly funding the necessary research (Chadwick 
1998). Patients, however, would be rightly con-
cerned if we were using drugs solely for these rea-
sons. Such a process would amount to a ‘stealth 
funding’ of medical research, and if the drugs 
were not themselves of benefi t, would the money 
not be better spent by administering the money 
through the accepted research bodies?

Drawbacks of new AED use
We should never become too complacent, but 
the possibility of the new AEDs causing serious 
harm must be decreasing as years of patient ex-
posure to each of them increases. Lessons were 
learned from the teething troubles experienced 
with the introduction of the new drugs and each 
newer drug has had a successively easier time. In 
saying this, it took eight years post-launch for 
the visual fi eld problems associated with viga-
batrin to come to light. We must remain vigi-
lant, but the theoretical risk of harm from the 
new compounds should be weighed against the 
emergent and real risks of exposing people to 
the older AEDs – drugs that are not universally 
effi cacious and that carry their own risks.

The issue of cost was alluded to in the intro-
duction. Comparing costs of the new AEDs with 
the oldest compounds may be misleading. Phe-
nobarbitone, for example, is a remarkably cheap 
drug, and using that as a comparator will make 
any other drug appear expensive. For reasons 
discussed above, in the UK at least, questionable 
effi cacy and multiple adverse effects/interactions 
ensure that few people use phenobarbitone as 
a fi rst-line AED, rendering the cost comparison 
clinically irrelevant. Any comparison should be 
made against the best established AED (which 
will vary depending on the epilepsy syndrome) 
and arguably against the sustained release prepa-
ration. One study – which has been open to some 
justifi ed criticisms (Heaney et al. 1999) – has 
suggested that a wholesale (and highly unlikely) 
use of lamotrigine instead of carbamazepine for 
newly diagnosed epilepsy would add £500 to the 
annual cost of one patient’s AED therapy. As-
certaining the total economic costs of epilepsy 
is a complex business but £500 is a fraction of 
the total cost. Other work has been done, which 
suggests that taking into account the ancillary 
costs of poorly controlled epilepsy, the use of 
new AEDs is cost effective.

THE FUTURE
There are still a number of drugs undergoing 
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clinical development worldwide (Bialer et al. 
2001). Some exploit new mechanisms of ac-
tion, and all exhibit promising properties in 
preclinical testing. Many will fall at some test-
ing hurdle, but perhaps instead of a headlong 
rush to release new AEDs on to the market, 
we might wish to learn how best to use the 
ones we already have. Economic considera-
tions will always motivate further drug devel-
opment, but they will prove an obstacle to the 
large trials that will answer clinically impor-
tant questions: How do AEDs compare? Which 
is best for which syndrome? In what order 
should they be used? What are the optimal 
combinations of AEDs?

CONCLUSION
The established AEDs are not perfect, their ef-
fi cacy is not universal, their adverse effects too 
common, and emergent data on fetal exposure 
confi rms they are not entirely safe in women of 
childbearing age. There has undoubtedly been 
room for improvement. The challenge for the 
newer drugs (and clinicians) is to prove that they 
embody enough of an improvement to justify 
their costs. Rendering patients seizure free is im-
portant, but this cannot stand alone as a meas-
ure of usefulness. Drugs with fewer interactions, 
fewer adverse effects (cognitive and otherwise), 
and a reasonable reduction in seizure rates help 
to improve patient quality of life. Health econ-
omists can analyse many aspects of new treat-
ments, but they require adequate data from 
well-run unbiased clinical trials. It is arguable 
whether the current system serves them, the pa-
tients, or us well enough.
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