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Abstract
Objective: In the past decade, several new anti-epileptic drugs
(AEDs) were introduced in the Netherlands. These new drugs,
one of which is lamotrigine, are 6 to 10 times more expensive
than conventional anti-convulsants. In 1997, the high cost of
lamotrigine, together with a lack of clinical data supporting its
superiority over conventional drugs, prompted the Dutch
Health Insurance Board to release a guideline in which the use
of lamotrigine was restricted to difficult-to-treat patients.
Other new drugs that were marketed after 1997 also became
subject to this guideline. The utilisation of new AEDs and the
cost consequences are the subject of this paper.
Methods: Data from extramurally prescribed AEDs was
obtained from the Dutch Drug Information Project, which is a
database containing prescriptions for about 5.5 million
inhabitants of the Netherlands. This data was used to study
the impact of new AEDs on volume and market share of AEDs
in the period from 1995 to 2001 in the Netherlands.
Results: Between 1995 and 2001, the total volume of AEDs
increased by 130%, 60% of which consisted of new AEDs.
Gabapentin, lamotrigine and oxcarbazepine were the most
frequently prescribed new compounds. The volume share of
new AEDs increased from 5% in 1995 to 18% in 2001. The
market share amounted to 21.5 million euros in 1995 and rose
to 47 million euros in 2001; 80% of this increase was due to
the introduction of new AEDs.
Discussion: Although in 2001 the volume share of new AEDs
was still modest, their introduction has led to a strong increase
in the cost. New data is emerging on the effectiveness and
cost–benefit sum of the new AEDs; this may change the place
in therapy of these drugs. Because of their strong potential to
force up cost, the positioning of new AEDs requires further
attention.
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Introduction
Pharmacotherapy represents the first-line option in the
management of epilepsy, a common, heterogeneous
neurological disorder. For 25 years, 4 drugs have dom-
inated the pharmacotherapeutic arsenal: car-
bamazepine, phenobarbital, phenytoin and valproate.
However, 30% to 40% of the patients do not become
seizure-free with these conventional drugs. Further-
more, their usefulness is limited by a relatively high
frequency of side effects1,2.

The introduction of several new AEDs in the last dec-
ade has therefore been a welcome expansion of the

treatment options. The new AEDs are 6 to 10 times
more expensive than the conventional AEDs (Table 1).
This is worth noting, as the cost of pharmacotherapy
represents a main cost-increasing factor in epilepsy
care3. Even in studies initiated before the arrival of new
AEDs, drug costs accounted up to 40% of the imme-
diate medical costs3,4.

Lamotrigine was registered in the Netherlands in
1995. The introduction of lamotrigine was followed by
a period of prolonged compassionate use, as it be-
came fully reimbursed only after the establishment of
a guideline for restrictive use by the Dutch Health Care
Insurance Board (CVZ) in August 19975. The relatively
high acquisition cost of lamotrigine, and a lack of clin-
ical documentation in favour of lamotrigine in treating
epilepsy, were the main criteria for the CVZ to issue
this prescribing guideline. This guideline allows full re-
imbursement of lamotrigine only for patients diag-
nosed with epilepsy with whom at least three treat-
ment strategies with conventional AEDs had failed.

The guideline also applies to new AEDs introduced
after lamotrigine. These drugs were therefore reim-
bursed shortly after their introduction. The aim of the
present study is to estimate the impact new AEDs have
on volume and cost of anti-epileptic drugs in the Neth-
erlands. In order to study the utilisation of antiepilep-
tic drugs in the Netherlands, data were obtained from
the Dutch Drug Information Project (GIP).

Method

Data on drug utilisation
The GIP is a unit of the CVZ, whose goal is to collect
and interpret information on drug use in the Nether-
lands. The GIP database contains complete informa-
tion on extramurally prescribed, reimbursed drugs dis-
pensed by pharmacists and GPs with in-house phar-
macies. Ten selected health insurance companies pro-
vide the data. This data refers to the 5.5 million
inhabitants who are covered by the Dutch National
Health Service, which amounts to about 55% of all in-
habitants thus covered. The data is extrapolated to the
entire insured population, i.e., those either with Na-
tional Health Service or with private health insurance.
For this extrapolation, coefficients have been ascribed
to each collaborating health insurance company,
based on patient characteristics and consumption dif-
ferences between those covered under the compul-
sory National Health Scheme and privately insured pa-
tients. Each prescription in the GIP database contains
information on the number of filled drug units, the
number of dispensed defined daily doses, gender and
age of the patients and the type of prescribing physi-
cian. All prescription drugs are coded according to the
Anatomical Therapeutic Chemical (ATC) classifica-
tion6.
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Information was obtained from the GIP database on
all dispensed antiepileptic drugs (ATC-code: N03, Ta-
ble 1) in the period from 1995 to 2001. The following
drugs marketed in the Netherlands after 1990 were
classified as new AEDs: felbamate, gabapentin, lamot-
rigine, oxcarbazepine, topiramate and vigabatrin. All
other drugs with ATC-code NO3 were classified as
conventional AEDs.

Statistics and definitions
The statistics on drug consumption and cost are pre-
sented as an average of the total insured population.
Drug consumption is expressed as the number of de-
fined daily doses (DDD) per 1000 insured persons per
day. The DDD is a technical unit of measurement, usu-
ally based on the average dosage per day for the main
indication in adult patients6.

The market share is presented as a total cost. The
total cost can be broken down into two major compo-
nents: the prescription drug cost and the dispensing
fee. The cost is expressed in euros (exchange rate on 4
November 2003: EUR 1 = USD 1.15 or GBP 0.69).

Results

Consumption
Table 2 presents the utilisation data of antiepileptic
drugs in the Netherlands during the period 1995 to
2001 in DDD per 1000 insured persons per day. The
consumption of anti-epileptic drugs increased from
5.4 DDD per 1000 insured persons per day in 1995 to
7.0 DDD in 2001. The conventional AEDs car-
bamazepine, phenytoin and valproate were the most
commonly prescribed drugs throughout the study pe-
riod. The use of phenytoin decreased, however, from
1.28 DDD per 1000 insured persons per day in 1995
to 0.96 in 2001.

New AEDs account for 60% of this increase, with
0.96 DDD per 1000 insured persons per day. The vol-
ume share of new AEDs increased from 0.27 DDD per
1000 insured persons per day (5%) in 1995 to 1.2
DDD (17.5%) in 2001.

For the first years after the introduction of lamotrig-
ine, its volume of consumption remained low, at 0.04
DDD per 1000 insured persons per day in 1997. After
1998, lamotrigine started to gain market share; in
2001, the volume share was 6%. Another strong vol-
ume increase in AEDs was seen when gabapentin
reached 0.25 DDD per 1000 insured persons per day
in the second year after its introduction.

In 2001, gabapentin, lamotrigine and oxcar-
bazepine were the most frequently used new AEDs,
and their consumption is still increasing. Compared
with these 3 drugs, the consumption of topiramate re-
mained relatively low at 0.08 DDD per 1000 insured
persons per day in 2001. The use of vigabatrin de-
creased from 0.18 DDD per 1000 insured persons per
day in 1995 to 0.05 in the same year. After the intro-
duction of felbamate in 1996, its consumption volume
remained below 0.01 DDD per 1000 insured persons
per day.

Cost
In 1995, the total cost amounted to 21.5 million eu-
ros, of which conventional AEDs accounted for 83%
(17.8 million euros). In 2001, the total cost more than
doubled when 47 million euros was spent on AEDs. A
major share (80%) of this 25.5 million euros cost in-
crease is accounted for by the introduction of new an-
tiepileptic drugs. The market share of the new AEDs
increased from 3.8 million euros in 1995 (17%) to
24.2 million euros (52%) in 2001. During the study
period, the cost per DDD went up from 0.7 euros per
DDD in the period 1995–1997 to 1.2 euros per DDD
in 2000, a 63% increase. As Figure 1 shows, until 1997
the development in costs trailed behind the volume
development; after 1997, the cost of AEDs increased
strongly in relation to consumption. Both 1998 and
2001 showed peak increases in the cost, with relative
increases of 123% in both years. The first peak increase
coincided with the changed reimbursement policy re-
garding lamotrigine. In 1998, when 4.1 million euros
were spent on lamotrigine, that drug accounted for
74% of the increase costs. The strong rise in gabapen-
tin use is the major factor for the peak increase seen in

Table 1 Anti-epileptic drugs in the Netherlands

Year of
introduction

Name ATC DDD (mg) Drug costa

1912 Phenobarbital (PB) N03AA02 100 2.41
1938 Phenytoin (PHT) N03AB02 300 2.73
1958 Ethosuximide (ESM) N03AD01 1250 15.45
1964 Carbamazepine (CBZ) N03AF01 1000 14.73
1971 Valproate (VPA) N03AG01 1500 23.88
1975 Clonazepam (CLZP) N03AE01 8 12.13
1990b Vigabatrin (VGB) NO3AG04 2000 78.55
1991 Oxcarbazepine (OXC) N03AF02 1000 37.43
1995 Lamotrigine (LTG) N03AX09 300 100.12
1996 Felbamate (FBM) N03AX10 2400 198.43
1999 Topiramate (TPM) N03AX11 300 125.72
1999 Gabapentin (GBP) N03AX12 1800 109.13
2001 Levetiracetam (LVT) N03AX14 2000 143

a Cost in euros for 30 DDD (monthly total cost for average adult dose based on most frequently used oral dosage form). Source: GIP
database.

b In this article, anti-epileptic drugs introduced from 1990 onwards are regarded as new AEDs.
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2001. The cost for gabapentin rose by 5 million euros
in 2001, which accounted for 56% of the total increase
in pharmaceutical costs in that year. The volume and
cost shares of individual AEDs in 2001 are presented in
Figure 2. The overall picture is that new AEDs have a
relatively small volume share, but a comparatively
high share of pharmaceutical costs. Lamotrigine, for
instance, had a volume share of 6% in 2001 whereas
its contribution to total pharmaceutical costs, 24%,
was the highest of all AEDs.

Discussion
Drug utilisation data provides useful information to
health care professionals and policy makers on differ-
ent areas of interest7. Several other researchers have
also studied antiepileptic drug utilisation8–13. Our
study has the same two limitations as some of the oth-
ers. First, we used DDD data to determine utilisation.
This does not provide insight into the percentage of
people who are exposed to AEDs, nor does it give in-
sight into the number of new cases. Some other stud-
ies counted patients to estimate the epidemiology of
epilepsy. For instance, Shackleton et al. and Lammers
et al. collected drug-dispensing information on an in-
dividual patient level, i.e., they knew how many pa-
tients used AEDs, in which dosages these AEDs were
used and whether patients used more than one antie-
pileptic drug10,11. The counting method undoubtedly
supplies more specifically epidemiological information
than an aggregated measure of analysis like the DDD
used in this study7.

The other limitation of this study is that the indica-
tion for which the AEDs are prescribed is unknown.
Carbamazepine and clonazepam especially are often
prescribed for other indications than epilepsy. Car-
bamazepine and valproate are increasingly being used
in the field of psychiatry. Shackleton et al. demon-
strated that for almost 50% of the patients on car-
bamazepine monotherapy, the indication was not epi-
lepsy11. In several of the epidemiological studies, cor-
rections were made for off-label use by applying a cor-

rection factor of 0.688,14. For new AEDs, the correction
factor is not yet known, but it is likely that there is off-
label use of these compounds as well. The effective-
ness of gabapentin and lamotrigine is being assessed
for several other diseases, mainly bipolar disorder and
neuralgic pain15–19. Despite these limitations, the
present study still allows a comparison to be made be-
tween the prescribing of different drugs within one
class and the related cost consequences. The GIP da-
tabase is based on the computerised registration of
prescription drugs by several health maintenance or-
ganisations. This has the advantage of being a rela-
tively easy, inexpensive and rapid way to collect infor-
mation on drug use for a large number of patients20.
Our study uses a much larger database than other
studies did.

The CVZ guideline for prescription restriction of
lamotrigine confined the use of the drug to the treat-
ment of patients with refractory epilepsy only. The
guideline was issued almost two years after the regis-
tration of lamotrigine in the Netherlands, which ex-
plains the low volume share of lamotrigine in the first
years after registration. Only after the reimbursement
settlement in August 1997 did the volume share start
to increase. Nowadays, lamotrigine is the most fre-
quently prescribed new AED in the Netherlands.

The conventional AEDs, in particular carbamazepine
and valproate, are still the most frequently prescribed

Figure 1 Patterns in cost and volume of AEDs in the Netherlands.

Figure 2 Comparison of volume and cost of AEDs in
2001.
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drugs. Their volume share continues to increase,
which may also be due to off-label use. In 2001, the
new AEDs accounted for 18% of the use in AEDs. De-
spite this still modest volume share, the impact of the
new AEDs on the development of costs seems large.
Over the test period, the cost more than doubled, to
47 million euros in 2001. The market share of new
AEDs soared from 17% in 1995 to 52% in 2001. Lamo-
trigine has the highest market share at 11 million eu-
ros in 2001 (24%). A similar pattern in drug sales was
seen in the United Kingdom, where the introduction
of new AEDs led to a twofold increase in costs of AED
prescriptions in the period 1992 to 19973.

At present, the utilisation of new AEDs can still be
described as modest, considering that around a third
of the patients have refractory epilepsy11. This may be
due to an effective implementation of the CVZ guide-
line for prescription restriction among prescribing
physicians, but this has not been assessed. There are
also other factors that probably contribute to the mod-
est utilisation volume of new AEDs. Petri and Urquhart
described a so-called channelling phenomenon,
which means prescribing new drugs to a selected
group of patients21. In epilepsy treatment, channelling
would consist of using new AEDs for intractable pa-
tients only, irrespective of a guideline. Furthermore,
physicians may hesitate to prescribe new AEDs soon
after registration because not all relevant data on
safety is available at the moment. Felbamate and viga-
batrin are cases in point. Both drugs were introduced
as promising new AEDs, but as Table 2 shows, these
drugs are now seldom prescribed. These two drugs are
associated with severe, idiosyncratic adverse effects
that became apparent only several years after the
drugs had been registered22,23.

When considering the cost consequences presented
in this paper, it is important to ask whether the present
positioning of the new AEDs will be subject to change
in the near future. Data is emerging on the efficacy and
tolerability of new AEDs in patients with newly diag-
nosed epilepsy24–29. The main advantage of the new
AEDs over conventional drugs like carbamazepine and
phenytoin seems to be a favourable tolerability profile,
which leads to fewer treatment failures. In the case of
lamotrigine, its better tolerability profile resulted in a
higher quality of life for patients treated with the drug,
compared with those treated with carbamazepine or
phenytoin27,30. The results of these monotherapy tri-
als may contribute to a more widespread use of new
AEDs earlier in the treatment and thus to their being
employed as first-line treatment for newly diagnosed
epilepsy. Physicians may decide to switch from con-
ventional AEDs as first-line treatment options to the
new alternatives based on the lower number of treat-
ment failures. The utilisation of phenytoin is decreas-
ing (Table 2), possibly because physicians are chang-
ing their treatment preference towards new AEDs with
fewer side-effects.

Conclusion
Unbridled use of new AEDs will inevitably impose a
tremendous burden on the healthcare budget. A well-
regulated healthcare environment will increasingly
mandate a demonstration of value for money, defined
in terms of measurable health and/or financial out-
come for a given pharmacotherapeutic option. Selec-

tion criteria for the rational use and positioning of new
AEDs are needed, criteria which should be based on
effectiveness and cost-benefit data derived from real-
life use. Without data on population-based effective-
ness of new AEDs, plan payers, like the CVZ, will re-
main wary about paying for new drugs or reconsider-
ing the positioning of these drugs. Drug utilisation
studies should be included in the ways of finding cri-
teria that attribute to a rational positioning of the new
antiepileptics and in demonstrating that new AEDs,
when effective, will almost always justify their cost.
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