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Epilepsy; Introduction: Epilepsy is a very common disease in Spain. There is a great lack of information
Cost; on real epidemiological data and the patient impact of this disease. The objective of the Spanish
Disability; Foundation for Neurological Diseases (FEEN) report is to collect epidemiological data, morbidity,
Epidemiology; mortality and costs of this disease in Spain.

Mortality; Development: A search was carried out in Medline on publications up to 2010, as well as
Spain a review of data published by the Spanish National Statistics Institute (INE). There are about

400,000 patients with epilepsy in Spain. Approximately 5—10% of the population will experience
a seizure in their lifetime, and up to 20% of these will have recurrent seizures. Using hospital
discharge report data, hospital admissions for epilepsy are around 35 patients per 100,000
patients. Mortality risk in epileptic patients is two or three times higher than in non-epileptics.
The mean total annual cost of drug-resistant epilepsy patient in Spain is 6935 euros. The total
cost of epilepsy according to data from the year 2000 could be around 5% of the total health
budget.

Conclusions: It is very important to maintain disease registers. This initiative should be encour-
aged by the patient associations and scientific societies. This report confirms that epilepsy has
a great social and health impact on the population.

© 2011 Sociedad Espanola de Neurologia. Published by Elsevier Espaia, S.L. All rights reserved.
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esta enfermedad asi como la repercusion que esta enfermedad produce sobre el paciente. El
objetivo de la Fundacion Espaiiola de Enfermedades Neuroldgicas con este informe es recoger
los datos epidemiolégicos, de morbi-mortalidad y coste que de esta enfermedad existen en

Desarrollo: Se ha realizado una bUsqueda en Medline sobre lo publicado hasta 2010 y una
revision de los datos publicados por el Instituto Nacional de Estadistica. En Espana hay alrededor
de 400.000 pacientes con epilepsia. Aproximadamente el 5—10% de la poblacion experimentara
una crisis a lo largo de su vida y hasta un 20% de éstos tendran crisis recurrentes. Los ingresos
hospitalarios por epilepsia suponen 35 pacientes por cada 100.000 enfermos dados de alta en un
hospital. Un paciente epiléptico tiene dos o tres veces mas riesgo de morir que un no epiléptico.
El total del coste medio de recursos anual de un paciente farmacorresistente en Espana es de
6.935 euros. El coste total de la epilepsia prevalente segin datos del 2000 puede suponer
alrededor del 5% del presupuesto total de Sanidad.

Conclusiones: La epilepsia supone un gran impacto socio-sanitario en la poblacion espafola.
La promocion de registros sobre enfermedades y su repercusion sobre los pacientes debe ser
una iniciativa que debe propulsarse desde las sociedades cientificas y de pacientes.

© 2011 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espana, S.L. Todos los derechos
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Introduction

Epilepsy was one of the first conditions described in the his-
tory of neurology. It was first reported in ancient Babylon
over 3000 years ago. It was not until 400 BC that Hippocrates
postulated that epilepsy was a brain disorder. Of Greek
origin, the word epilepsy means ‘‘attack’’. The strange
behaviour caused by certain types of crises has generated
many superstitions and prejudices throughout history. Many
important people in history have suffered epilepsy; the best
known are the Russian writer Dostoyevsky, the philosopher
Socrates, general Napoleon and the inventor of dynamite,
Alfred Nobel. Even some Olympic medallists and other ath-
letes have also suffered epilepsy.!

An epileptic crisis is a sudden and temporary disrup-
tion caused by abnormal neuronal activity that can cause
strange sensations, emotions and behaviour, as well as
muscle spasms and loss of consciousness. Epilepsy is a pre-
disposition towards repeated epileptic crises. A person is
considered to have epilepsy when he/she has suffered two
or more epileptic crises. There are two basic types of crises:
generalised crises and partial or focal crises. In generalised
crises, the epileptic discharge affects the whole surface of
the brain at the same time, whereas the epileptic discharge
starts in one part of the brain in partial or focal crises.?

The stigma that exists about epilepsy is often mentioned,
but thanks to a better-informed society, the attitude about
this disease is changing.

This report has been prepared by the Spanish Foundation
of Neurological Diseases in order to provide more data on the
epidemiology and disability produced by this disease. Its aim
is not only to publicise the existing published data, but also
the lack of information available, particularly regarding the
disability created by the disease.

Development
Epidemiology of epilepsy

The prevalence of active epilepsy varies widely (between
2.7 and 40 cases per 1000 inhabitants), although most

studies put it at around 8/1000 population (this represents
approximately 360,000 cases in Spain).

The annual incidence of epilepsy is 31-57/100,000
(between 12,400 and 22,000 new cases each year in
Spain), with this incidence being higher in children aged
between 6 and 14 years (incidence of 3.7/1000), ado-
lescents and the elderly (the incidence at ages above
60 years is of 134/100,000 inhabitants). The cumulative
incidence of epilepsy until age 80 is 3%. Approximately
5—10% of the population will experience a crisis during
their lives and up to 20% of these will suffer recurrent
crises.?

It is estimated that there are about 400,000 patients
with epilepsy in Spain. Slightly over 50% of cases are par-
tial (57%) and over 60% of epileptic syndromes (according to
ILAE) are focal syndromes. Around 75—80% of patients with
epilepsy are well controlled with medication during the first
2 years after diagnosis. Around 10—15% of these cases are
controlled by the association of several antiepileptic drugs
and recently introduced drugs achieve control in less than
an additional 10% of patients. Overall, it is estimated that
between 8% and 33% of epilepsies are uncontrollable through
medical treatment. This means that roughly one-third of
the approximately 400,000 epileptics in Spain have seizures
that cannot be controlled with medication. This repre-
sents over 100,000 patients in whom alternative therapies
should be considered, included among which is surgery for
epilepsy.*

Many studies have found a relatively higher incidence and
prevalence in males. Some studies justify this finding by the
higher incidence in males of the risk factors for epilepsy
(traumatism, cerebrovascular disease, central nervous sys-
tem infections).

Studies on the aetiology of epilepsy have found that the
proportion of epilepsy with known aetiology is consistent,
ranging between 23% and 39%, with congenital aetiology
being the most frequent in children and cerebrovascular
disease in adults.

We have collected the following published data from
the numerous studies conducted in various areas of Spain
(assuming methodological variability): in 1997, a prevalence
of 4.7/1000 population was found in the north of Madrid for
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all types of epilepsy’; between the years 2002 and 2005,
an incidence of 62.6 cases/100,000 inhabitants was found
in the child population of Navarra, with a maximum value
of 95.3 cases/100,000 inhabitants in the first year of life,
which progressively decreased to 48.7 cases/ 100,000 inhab-
itants throughout adolescence®; a prevalence of epilepsy in
the adolescent population of 6.3/1000 inhabitants was found
in Huesca,” among which generalised seizures of idiopathic
aetiology were predominant.

The National Health Survey (data from 2006) shows the
data on epilepsy only for the group younger than 16 years. Of
these, 2.1% presented epilepsy as a chronic disease of long
evolution over the past 12 months. Of these 62.8% were for-
eign patients. The age group with the highest percentage of
epilepsy was between 10 and 15 years in males and between
5 and 9 years in females.

Morbidity of epileptic patients

Epilepsy, especially the drug-resistant variety, represents a
great burden for both patients and their families. Patients
present significant medical and social problems in relation
to recurrent crises, the underlying neurological disease, the
side effects of medication and social stigmatisation. They
also frequently suffer from cognitive difficulties and social
exclusion problems, such as school failure not related to
cognitive capacity, unemployment, low marriage rates and
fewer children.”

Studies on the frequency of admitted patients with neu-
rological pathologies estimate that epilepsy is one of the
most common causes of hospital admission. In a study car-
ried out in Elche, ‘‘epilepsy’’ was the third most common
cause of neurological admission (7.6% of the total).®° In
addition, epilepsy is often the second leading cause for
neurological care in Emergency Services, specifically rep-
resenting 13.06% of patients treated at the Emergency

T
1980 1982 1984 1986 1988 1990

T
1992 1994 1996 1998 2001 2003 2005

Evolution of the annual number of deaths due to epilepsy from 1980 to 2007 (no data for 1999 and 2000).

Service, according to a study conducted at the 12 de Octubre
Hospital'® in Madrid.

Fig. 1 shows the data for 2007 from the National Insti-
tute of Statistics in Spain (INE), which show the number
of hospital admissions per 100,000 inhabitants grouped by
patient age. The highest rate of hospital admissions for
epilepsy corresponded to paediatric and elderly patients,
which is consistent with the age groups in which epilepsy is
most prevalent. The overall number of hospital admissions
of epileptic patients per population of 100,000 is 35. The
average stay of an epileptic patient admitted in an ordi-
nary manner is 5.74 days, while the figure for emergency
admissions is 6.44 days.

Admission or morbidity of epileptic patients does not
only occur due to the presence of epileptic crises, but
also through accidents resulting from them. In epileptic
patients, the risk factors most commonly related to suf-
fering an accident are gender, generalised tonic—clonic
crisis and frequency of crises. The frequency of crises and
the adverse effects of medication are the most important
risk factors for accidents occurring during swimming and
bathing."

Mortality of epileptic patients

An epileptic patient is between 2 and 3 times more
likely to die than a non-epileptic patient. Mortality rates
range from 1 to 2 per 100,000 epileptic patients in
most countries. In a prospective community study car-
ried out in Rochester, Hauser'? showed that the mortality
rate was 2.3 times higher after 29 years follow-up than
the general mortality rate, with the highest rates being
shown in the early years of the disease, in males, in
patients with neurological deficits and in symptomatic
epilepsies.

The lowest mortality rate can be found in idiopathic
epilepsies, but this is still higher than for the general
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population. The highest mortality rate is found in patients
with symptomatic epilepsy, with a standardised mortality
rate of up to 4.3%.

The aetiology of epilepsy is the most important cause
of mortality in newly diagnosed patients. In contrast,
crisis-associated mortality (status epilepticus and sudden
unexpected death in epilepsy [SUDEP]) is the most common
cause in chronic epileptic patients.

Between 6% and 19% of deaths are directly related to
the crises: 20—30% are caused by pneumonia and 10—20% by
accidents, particularly drowning.

With regard to the specific causes of death, those caused
by traumatisms and accidents are more frequent than in the
general population. According to a cohort study including
9000 patients, compared with the general population epilep-
tics died 1.8 times more often due to traffic accidents, 4.6
times due to falling, 10.3 times due to fatal burns and 8.2
times more often due to immersion or asphyxiation with a
foreign body. Suicides were also common, being the cause of
death 3.5 times more often than in the general population.
This study found that death due to malignant tumours of
the central nervous system presented a rate 30 times higher
than expected for the general population, a fact that prob-
ably only expresses how common epilepsy is as presentation
form or symptom in these diseases.™

The data from INE for 2007 show that the number of
deaths due to epilepsy in that year was 676, of which
158 (23.3%) were caused by status epilepticus. Out of the
patients who died due to status epilepticus, over 70% were
aged over 65 years. Of those patients who died directly due
to epilepsy (no status), 278 (54%) were aged over 65 years
and only 7% were under 15 years. Assuming that the preva-
lence of epilepsy in Spain is approximately 360,000 cases,
the annual mortality rate in 2007 was 1.9%, which is consis-
tent with the published data.

5-14y 15-24y 25-34y 35-44y 45-54y 55-64y 65-74y 75-84y 85-80y 90-94y >=95

Number of hospital admissions per 100,000 epileptic patients by age.

Fig. 2 shows the mortality due to epilepsy from 1980 until
2007 (except in the years 1999 and 2000, for which data
were not available). There is a clear quantum leap in mor-
tality from 2001, probably because data after this year also
include death due to status epilepticus and we do not know if
the previous data collected this point or not. In recent years,
we have seen that mortality due to epilepsy has remained
stable, with no significant differences in annual mortality.

Disability and dependence

Although the vast majority of epileptic crises do not cause
accidents, the possibility of these occurring causes unrest
and insecurity by itself among patients and their families.
Following a series of relatively simple recommendations is
enough to reduce the risk of injuries in relation to crises. The
application of these recommendations is especially impor-
tant in situations where crises are more frequent or severe,
to prevent permanent disability and dependency due to acci-
dents.

The Labour Force Survey for the second quarter of 2002
showed that the majority of the population with disabil-
ity was not included within the labour market: 2 out of 3
disabled people of working age were unemployed; the unem-
ployment rate among these people was 40% higher than
among healthy people. According to the survey, the num-
ber of epilepsy patients of working age in Spain was about
26,200; in other words, 1.1% of patients of working age suf-
fered disability due to epilepsy; of these, 18,300 had work
limitations and 12,000 had difficulty to commute to their
place of work." Within the epileptic patients with recog-
nised disability, only 25% were in active employment status.
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Source: The Rest-1 Group.'®

There were no further data from the INE on disability and
epilepsy in Spain.

A multicentre European study that included Spain and
examined the social aspects of epilepsy patients was pub-
lished in January 2000. Its results included the following:
slightly higher educational level in epileptic patients than
in non-epileptic patients; when compared with controls,
patients were more often single (56% vs 50%) and unem-
ployed (18% vs 13%); in contrast, compared with controls,
fewer patients had a driving license (44% vs 67%) and prac-
ticed sports (30% vs 41%)'¢ (Fig. 3).

Social-healthcare cost

The World Health Organisation and the World Bank super-
vised a study that showed that 90% of the costs generated by
epilepsy worldwide were produced in developing countries,
while 80% of the total health outlay took place in developed
countries. Therefore, the European White Paper on epilepsy
set as a target for the 21st century the availability of effec-
tive epilepsy care for anyone who required it, regardless of
national and economic borders."”

A socioeconomic impact study on the cost of childhood
epilepsy conducted in Spain in the year 2000"® concluded
that the annual expenditure in the case of controlled
epilepsy was 334,143 pesetas (2008.24 euros) and it was
848,105 pesetas (5097.21 euros) in the case of uncon-
trolled epilepsy; that is, 2.7 times higher than in controlled.
Another study estimated that the total cost of prevalent
epilepsy in 1998 represented 11,500 million pesetas (69.1
million euros), which represented 0.55% of the annual
healthcare budget for that year.'” By extrapolating these
figures to the prevalence of epilepsy in all age groups (1%),
the health system spent about 184,000 million pesetas (1106
million euros) to cover epilepsy care. This represented 4.13%
of the budget intended for health in the year 2000. The
cost of epilepsy in Europe in the year 2004 was approxi-
mately 816 million euros.?°

A study published in 2004%' that analysed the cost
of epilepsy in Spain noted that the total amount of
pharmaceutical benefits by prescription in 2001 was
1,332,034 million pesetas (8005.69 million euros). The sub-
group comprised by antiepileptic drugs represented a cost
of 18,155 million pesetas (109.11 million euros) during that
year, which corresponded to 1.36% of total costs, with a
growth increase of 5.84% in relation to 2000. The total
number of antiepileptic drug packages consumed was 5098
million, which represented an increase of 7.13% over the
previous year. The average price of each package was 3561
pesetas (21.40 euros). The increase observed in total expen-
diture in pesetas with respect to the previous year was due
to the increasing use of next-generation AEDs, which have a
much higher price than classic AEDs.

Studies conducted in Spain?? on the cost-effectiveness
of classic vs new drugs concluded that they were equally
effective. In addition, the lower cost of classic AEDs made
them more effective drugs for the treatment of recently
diagnosed partial and generalised epilepsy in adults. These
results, which have been corroborated by studies in other
countries, have generated some concern among profession-
als and public bodies, considering that AED acquisition cost
represents an important part of the total cost of treating
epileptic patients.?®

Drug-resistant epilepsy—social-economic impact

Most epileptic patients (70—75%) are well controlled with
medication, but there is a non-negligible percentage in
whom the crises do not cease despite appropriate drug
therapy. According to some studies, the percentage of
patients with refractory epilepsy is higher than assumed
and only half of these patients are evaluated at a spe-
cialised unit, with a significant delay that amounts to 10
years in most cases. Crises in these patients pose a sig-
nificant limitation to most activities and often bring about
a greatly reduced quality of life. In addition, the mortal-
ity rate due to causes other than the crises (sudden death,
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suicide) and the rate of psychiatric disorders requiring fre-
quent medical attention and hospital admissions have been
shown to be higher in this group of patients. These data
show that it is essential to identify these patients and
treat them early to decrease morbidity and mortality, as
well as to greatly reduce the demand for both emergency
and planned hospital admission that this disease currently
requires.?

There is no agreed definition or universally accepted cri-
teria for epilepsy refractory to medical therapy, since it
is not possible to establish the point when epilepsy goes
from being potentially treatable to being considered refrac-
tory to medical therapy. A theoretical definition would
consider as drug-resistant those cases of epilepsy present-
ing an unsatisfactory control of crises after having used
at least 2 different agents, at appropriate doses, over a
period of at least 2 years. In general, this type of epilepsy
has less than 5—10% chance of achieving total control with
medication.?*

In Spain, the average annual cost of healthcare resources
for a person with these characteristics is around 6935 euros,
according to the results obtained by the LINCE study, devel-
oped by the Epilepsy Group of the Spanish Neurology Society
in 2005.2

The mean age of patients included in the LINCE study
was 40 years, with disease duration of nearly 24 years.
Most patients were treated with a different combination
of 2 or 3 antiepileptic drugs without achieving control of
crises. Up to 70.5% of drug-resistant epilepsy patients pre-
sented focal seizures of moderate to severe intensity. The
aetiology or cause of the epilepsy was known in 41.5%
of patients, with the most common causes being non-
progressive encephalopathy in 22.7%, malformations due to
cortical alterations during development in 21.3% and post-
natal causes in 35%.

Quality of life as a result of the disease was sub-
stantially reduced in these patients. The worst valued
aspect by patients with this type of epilepsy was the
impact of medication on themselves, while monitoring of
the disease by the physician was the aspect with the
best evaluation. In addition, 54% presented some degree
of anxiety associated with epilepsy, while 32% suffered
depression.

The study showed that drug-resistant epilepsy caused
a considerable burden on patients and their families:
44% of patients did not work because of their disease
and 37.5% of families reported that their economy was
greatly affected, with 32.9% of them requiring the help
of a caregiver. Of the patients who did work (56%),
44% had to reduce their working hours and 33% had
accumulated at least one sick leave over the past 6
months (Fig. 4). The mean monthly non-reimbursed extra
spending due to the disease was 257 euros for each
patient.

The mean annual cost of healthcare resources employed
by patients was 5254 euros, including visits to doc-
tors, hospitalisation and medication, with a further 1681
euros for non-healthcare costs including those associated
with labour productivity and with the economy of the
patient. Therefore, the total mean annual cost of the
resources for each drug-resistant patient in Spain was
6935 euros.

@ Not working
B Working full-time
[0 Working part-time

[0 Working with sick leaves

Figure 4 Social-working status of drug-resistant patients.

Epilepsy and driving

Epilepsy represents a safety risk during driving. The risk of an
active epileptic person is determined by not only a possible
crisis with loss of consciousness while driving, other asso-
ciated problems such as mental retardation, behavioural
disorders and side effects of antiepileptic treatment (mainly
sedation) also contribute. Patients should be aware of these
complications, because between 50% and 60% of seizures can
cause traffic accidents.

However, 2 major studies concluded that epileptic drivers
do not suffer accidents more frequently than non-epileptics.
The severity of accidents involving epileptic patients is 40%
higher than that of controls and the possibility of death of
passengers is doubled.?®

The European Union report ‘‘Epilepsy and driving in
Europe’’ showed that epileptic patients had a 1.8 risk (odds
ratio) of suffering accidents. This figure was slightly higher
than the risk for women driving at some stage of their men-
struation cycle and slightly less than for those driving with

0 m T T T T
Epileptic Menstruating Blood alcohol Young people
individual women limit <25 years

Sleepiness

Figure 5 Risk of suffering a traffic accident for epileptic
patients with respect to other comorbidities in the general pop-
ulation.
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blood alcohol levels over the limit. Young males under 25 or
people driving with sleepiness reached the highest relative
risk levels (Fig. 5). Since the odds ratio for epileptics was
less than 2, the risk of suffering an accident within the next
year was less than 20%. These figures can be a useful tool
for physicians, who can analyse the individual risk for each
patient from these data.

In Spain, a person with this disease must prove not to
have suffered convulsive crises for 12 months to obtain a
driving license (licenses A, A1, B, B+E and moped driving
license), in addition to providing a favourable report from
a neurologist. In this case, they will be granted a license
valid for 2 years. In the case of professional drivers, they
should have a 5-year crisis-free period. Patients with crises
during sleep should report that they have passed at least 1
year with these symptoms alone. In the case of myoclonus
that may affect driving safety, there must be a crisis-free
period of at least 3 months. Finally, in the case of a sin-
gle episode of crisis or one secondary to toxic substances
or drugs, a crisis-free period of at least 6 months must be
proven.?’

Conclusions

Epilepsy is a neurological disease with a major public health
impact on the Spanish population. This conclusion is drawn
from the following facts: 5—10% of the population will
experience a crisis at some time during their lives; out
of all hospital admissions, those due to epilepsy represent
35 patients per 100,000 discharged from a hospital; and
the total cost of prevalent epilepsy might represent up
to 5% of the total health budget according to data from
2000. The limited sources of information, records and epi-
demiological studies must raise our awareness about their
necessity, since they make it possible for us to know the real
impact of this disease on our society and to obtain informa-
tion about the main needs of our patients. This initiative
should be supported by scientific societies and patient
associations.
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