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ABSTRACT – Epilepsy is a brain condition characterized by the recurrence
of unprovoked seizures. Generally, prognosis refers to the probability of
attaining seizure freedom on treatment and little is known about the nat-
ural history of the untreated condition. Here, we summarize aspects of
the prognosis and prognostic predictors of treated and untreated epilepsy
and of its different syndromes. Usually, epilepsy is a fairly benign condi-
tion. Most epilepsies have a good prognosis for full seizure control and
eventual discontinuation of AEDs, but epilepsy syndromes have differing
outcomes and responses to treatment. Prognostic factors include aetiology,
EEG abnormalities, type of seizures and the number of seizures experienced
before treatment onset, and poor early effects of drugs. Early response to
treatment is an important positive predictor of long-term prognosis, while
the history of a high number of seizures at the time of diagnosis, intellec-
tual disability, and symptomatic aetiology are negative predictors. Different
prognostic patterns can be identified, suggesting that the epileptogenic
process is not static. Epilepsy carries a greater than expected risk of prema-

st important risk factor for premature

emiology, prognostic predictor, mor-

the general recurrence risk (at least
60%) after two unprovoked seizures,
occurring over the next ten years; (3)
diagnosis of an epilepsy syndrome
ture death. Aetiology is the single mo
death.
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Epilepsy is a chronic condition
characterized by the recurrence of
unprovoked seizures. The Interna-
tional League against Epilepsy (ILAE)
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recently defined epilepsy based on
at least one of the following condi-
tions: (1) at least two unprovoked (or
reflex) seizures occurring more than
24 hours apart; (2) one unprovoked
(or reflex) seizure and a probabil-
ity of further seizures similar to

(Fisher et al., 2014).
As the majority of people diagnosed
with epilepsy receive treatment,
prognosis generally refers to the
probability of attaining seizure free-
dom on treatment. Little is known
about the natural history of the
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ntreated condition, which can usually only be investi-
ated in people in resource-poor countries where the
ajority of those with epilepsy go untreated.
e review the prognosis of unprovoked seizures and

pilepsy with reference to seizure recurrence and mor-
ality. Psychosocial and other (non-seizure-related)
omplications are not addressed.

ethodological issues

s with most chronic conditions, the prognosis
f epilepsy depends on the characteristics of the
opulation at risk, the definition of seizures and
pilepsy used, the duration of follow-up, and the
resence of selected prognostic predictors, including

reatment. Epilepsy must be differentiated from acute
ymptomatic seizures and single unprovoked seizures
Thurman et al., 2011). Acute symptomatic seizures
re those occurring in close temporal relationship to
n acute CNS insult, which may be metabolic, toxic,
tructural, infectious, or due to inflammation (Beghi
t al., 2010).

verall prognosis of epilepsy

he earlier studies on the prognosis of epilepsy
howed seizure remission in a limited number of peo-
le (Rodin, 1968). Those included in these studies,
owever, were mostly seen in secondary and tertiary
entres and, as such, they were at the most severe end
f the spectrum. Population studies of people with
ewly diagnosed epilepsy followed for several decades
evealed contrasting findings, showing that up to 80%
nter prolonged periods of seizure remission and up
o 50% continue to be seizure-free after treatment
iscontinuation (Annegers et al., 1979; Sillanpää and
chmidt, 2006). Other studies of people with newly
iagnosed epilepsy have consistently shown that
5-68% achieve prolonged seizure remission (Jallon
t al., 2003).
rom a population perspective, the overall prognosis
f epilepsy is favourable for the majority. Prevalence
ates for active epilepsy mostly range between 4 and 10
er 1,000 population (Sander, 2008), while the median

ncidence rate is 50 per 100,000 per year (interquartile
44

ange: 34-76) (Ngugi et al., 2011). As the prevalence
f a disease with a stable condition is the prod-
ct of the incidence and the duration of the active
ondition, given a prevalence of 5 per 1,000 and
ncidence of 50 per 100,000 per year, the expected
verage duration of active epilepsy should be around
en years.

m
a
g
h
f
i
t

rognosis and prognostic predictors
f a first seizure

he risk of relapse following a first seizure varies
ignificantly according to whether the seizure is
cute symptomatic or unprovoked. Acute symp-
omatic seizures have a fairly low recurrence rate
about 19% at ten years) compared to single unpro-
oked seizures (65%) (Hesdorffer et al., 2009).
he overall risk of relapse after a first unprovoked
eizure has been reported to range from 23 to 71%
Beghi, 2003). The rates at two and five years are 21-
9% and 34-71%, respectively. Differences are mostly
xplained by the population at risk, the duration of
ollow-up, and the methods used to assess the risk of
eizure recurrence. Population studies (Annegers et
l., 1986; Hart et al., 1990) provide more homogeneous
elapse rates at one (36-37%) and two years (43-45%).
n a systematic review of 16 reports (Berg and Shinnar,
991), the average overall recurrence risk was 51% (95%
I: 49-53%). After a first unprovoked seizure, the prob-
bility of a relapse decreases with time; about 50%
f recurrences occur within six months of the initial
eizure and 76-96% within two years. After a second
nprovoked seizure, the risk of a third seizure has
een estimated at 73% and after a third seizure the risk
f a fourth seizure has been estimated at 76% (Hauser
t al., 1998).
he two most consistent predictors of recurrence are
documented aetiology and an abnormal (epilepti-

orm and/or slow) EEG pattern. In a meta-analysis of
6 reports (Berg and Shinnar, 1991), the pooled recur-
ence risk in people with an idiopathic or cryptogenic
rst seizure was 32%, compared with 57% for a remote
ymptomatic seizure (i.e. a seizure with an underly-
ng, non-acute, brain complication). The risk ranged
rom 27% with a normal EEG to 58% with an EEG show-
ng epileptiform abnormalities. EEGs with epileptiform
bnormalities tend to be associated with a higher risk
f recurrence than those with non-epileptiform abnor-
alities. The two-year recurrence risk was 24% for

n idiopathic or cryptogenic first seizure with a nor-
al EEG, 48% for a remote symptomatic seizure or an

bnormal EEG, and 65% with a remote symptomatic
eizure and an abnormal EEG.
ther factors correlating with a higher risk of recur-

ent seizures include seizures occurring during sleep
Hopkins et al., 1988; Shinnar et al., 1996), focal seizures
even after controlling for aetiology and EEG abnor-

alities) (Camfield et al., 1985; Annegers et al., 1986),
Epileptic Disord, Vol. 17, No. 3, September 2015

nd a family history of seizures (idiopathic or crypto-
enic first seizures in one study) (Hauser et al., 1990). A
istory of prior acute symptomatic seizures has been

ound to increase the risk of relapse, while evidence is
nconclusive or lacking for gender, age, and presenta-
ion with status epilepticus (Berg and Shinnar, 1991).
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here have been several randomized controlled stud-
es assessing the effects of treatment of the first
nprovoked seizure (Chadwick, 2008). Results of these
onsistently show that treatment of the first seizure
eems to reduce the risk of short-term relapse, but is
pparently ineffective regarding the chance of long-
erm seizure remission. These data are in keeping with
everal observational reports that the long-term prog-
osis of the first seizure is substantially unaffected by

mmediate treatment.

rognosis of untreated epilepsy

ith only a few exceptions (Zielinski, 1974; Keranen
nd Riekkinen, 1993; van Donselaar et al., 1997), the
rognosis of untreated epilepsy has been assessed
nly in resource-poor countries (treatment gap rang-

ng from 70 to 94%). In a population-based study in
cuador (Placencia et al., 1992), the cumulative annual
ncidence was 190 per 100,000 and the prevalence of
ctive epilepsy was 7 per 1,000, which implies a remis-
ion rate of at least 50%. Similar prevalence rates of
ctive epilepsy were found in Nigeria (Osuntokun et
l., 1987) and in Ethiopia (Tekle-Haimanot et al., 1990).
n a study in Malawi (Watts, 1992), the duration of active
pilepsy was similar to that of industrialized countries.
ll these findings lend support to the hypothesis that
pontaneous remission of untreated epilepsy is com-
on. In a study in Warsaw in the 1970s, almost one

hird of those who had never been treated, including
ome who had previously had frequent generalized
eizures, were free of seizures for more than five years
Zielinski, 1974). A small retrospective Finnish study of
eople with untreated epilepsy revealed a 42% proba-
ility of remission at ten years after onset (Keranen and
iekkinen, 1993). In a study in the Netherlands, about
0% of children with untreated newly diagnosed tonic-
lonic seizures had a decelerating seizure pattern
uring follow-up, with seizure freedom or increas-

ng intervals between seizures (van Donselaar et al.,
997).

rognosis and prognostic predictors of
reated epilepsy

n high-income countries, treatment of epilepsy is
enerally started at the time of diagnosis. About 60%
f people with childhood-onset epilepsy will have a
ve-year remission period, followed by withdrawal
pileptic Disord, Vol. 17, No. 3, September 2015

f antiepileptic drug (AED) treatment (Sillanpää and
chmidt, 2015). Population-based studies on the

ong-term prognosis of treated epilepsy report a
8-65% cumulative five-year remission rate at ten
ears (Annegers et al., 1979; Cockerell et al., 1997).
his number rises to about 70% by 20 years following

t
s
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o
r
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Prognosis of epilepsy

eizure onset. The five-year remission rate at ten years
s 61% in adults (Lindsten et al., 2001) and the three
o five-year remission rate at 30 years in children is
4-76% (Sillanpää, 1993). In a Finnish cohort of people
ith childhood-onset epilepsy, after over 30 years
f follow-up, 64% of cases were in five-year termi-
al remission, of whom 74% were off medications

Sillanpää et al., 1998).
he aetiology of epilepsy is the strongest prognostic
redictor for seizure recurrence (table 1). Epilepsy
ue to (presumed) genetic causes has a better chance
f remission than epilepsy due to structural/metabolic
auses. In a population study from Rochester, Min-
esota, people with symptomatic epilepsies had a
ignificantly lower chance of five-year remission than
hose with idiopathic epilepsies (30 vs. 42% at 15 years,
espectively) (Annegers et al., 1979). People with neu-
ological dysfunction at birth had the lowest chance of
emission (46%, with 30% off drugs at 20 years). Lower
emission rates in those with symptomatic epilepsies,
hen compared to idiopathic/cryptogenic epilepsy,
ere also found in the UK, Sweden (adults) and

inland (children) (Jallon et al., 2003). Documented
etiology has also been found to be associated with
eizure intractability in childhood-onset epilepsy
Sillanpää, 1993).

ther prognostic predictors have been also identi-
ed in population studies or in well-defined epilepsy
ohorts. In the Connecticut study of childhood-onset
pilepsy, early predictors of intractability included
nown aetiology, high initial seizure frequency, and
ocal EEG slowing (Berg et al., 2001). Other prognos-
ic indicators of five-year remission in the Rochester,

innesota population included absence of EEG
pileptiform abnormalities and absence of general-

zed tonic-clonic seizures (GTC) (Shafer et al., 1988).
n the UK National General Practice Study of Epilepsy
NGPSE), the only independent predictor of one-year
nd two-year remission was the number of seizures in
he six months after the first seizure (Cockerell et al.,
997; MacDonald et al., 2000). When other prognostic
redictors were taken into consideration, there was no
vidence that age at onset of seizures affects seizure
utcome. With the exception of epilepsies associated
ith rare inherited sex-linked disorders, gender has
ot been seen as a significant prognostic predictor.

n a 40-year median follow-up population-based study
f 102 children in Turku (Finland), early seizure fre-
uency was found to be associated with long-term
eizure control during AED treatment but not mor-
245

ality, while symptomatic aetiology was predictive for
eizure outcome and mortality (Sillanpää and Schmidt,
009a). The time to achieve an initial one-year period
f remission was associated with long-term drug
esponse in children; those who entered one-year
emission within the first five years of treatment had
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Table 1. Prognostic predictors.

Prognostic Predictor Author, year

Symptomatic aetiology Bonnett et al., 2014; Wirrell et al., 2012; Sillanpää et al., 2012;
Sillanpää and Schmidt, 2009a; Jallon et al., 2003; Berg et al., 2001; Ko and
Holmes, 1999; Aikiä et al., 1999; Sillanpää et al., 1998; Annegers et al., 1979

Abnormal intelligence Sillanpää et al., 2012; Wirrell et al., 2012; Aikiä et al., 1999; Sillanpää, 1993;
Camfield et al., 1993; Brorson and Wranne, 1987

Tonic or simple focal seizures Bonnett et al., 2014; Su et al., 2013; Jonsson and Eeg-Olofsson, 2011;
Del Felice et al., 2010; Ko and Holmes, 1999; Shafer et al., 1988

Complex focal or atonic seizures Aikiä et al., 1999; Sillanpää, 1993

Early childhood age at onset Wirrell et al., 2012; Sillanpää et al., 2012; Ko and Holmes, 1999;
Sillanpää, 1993; Camfield et al., 1993

Prior neonatal seizures Sillanpää, 1993; Camfield et al., 1993

High seizure frequency prior to
treatment

Su et al., 2013; Berg et al., 2001; Camfield et al., 1993

High seizure frequency during
early treatment

MacDonald et al., 2000; Arts et al., 1999; Cockerell et al., 1997

Poor early effects of treatment Bonnett et al., 2014; Sillanpää et al., 2012; Arts et al., 1999; Sillanpää et al., 1998;
Annegers et al., 1979
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Neurological dysfunction Annegers et al., 1979

Abnormal interictal EEG Berg et al., 2014; Su et

Time to first remission Sillanpää et al., 2012; S

n 11-fold better chance of entering five-year terminal
emission and a nine-fold better chance of enter-
ng five-year terminal remission without medication
Sillanpää and Schmidt, 2009b). In the same study,
2% of people with epilepsy entered a first period of
emission of at least five years; 60% had no relapse
nd 40% had a seizure relapse. Of those who had

relapse, 12% never re-entered a five-year period
f remission (Sillanpää et al., 2012). The predictor of
eizure relapse for those who entered a five-year or
onger period of remission was cognitive impairment,
nd significant predictors of premature retirement
ere relapse, symptomatic aetiology, and early onset
f epilepsy (Sillanpää et al., 2012). In another small
opulation-based study in Sweden in children and
dolescents, after a ten-year period, 34 of 45 individ-
als were in remission; 24 of them had focal seizures
46

nd 15 rolandic seizures (Jonsson and Eeg-Olofsson,
011). In a population-based study, a third of children
resenting with epilepsy before 36 months had med-

cally intractable seizures with higher mortality and
oorer intellectual outcome (Wirrell et al., 2012). In

his study, negative prognostic indicators included age
12 months at diagnosis, developmental delay at initial

e
s
a
b
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013; Wirrell et al., 2012; Berg et al., 2001; Shafer et al., 1988

pää and Schmidt, 2009b

iagnosis, abnormalities on neuroimaging, and focal
lowing on initial EEG.
ongitudinal cohort studies, in particular the National
eneral Practice Study of Epilepsy, showed that 65-85%
f cases entered long-term remission, and that by def-

nition, remission is more likely in people with newly
iagnosed epilepsy than in those with chronic epilepsy

Shorvon and Goodridge, 2013).
n a prospective community-based cohort of children
ith non-syndromic epilepsy, 58% achieved complete

emission (both drug-free and seizure free for ≥5
ears) (Berg et al., 2011). An older age at seizure onset
as associated with a lower chance of remission. In

nother recent study (Su et al., 2013), people with newly
iagnosed epilepsy who had not received AED treat-
ent previously were followed for at least two years.

redictors of recurrence were multiple seizure types,
Epileptic Disord, Vol. 17, No. 3, September 2015

pileptiform EEG abnormalities, and more than one
eizure monthly before treatment. The strongest neg-
tive predictors of seizure recurrence were found to
e previous relapses and persistence of epileptiform
EG abnormalities within one year.
n an Italian cohort of adults with epilepsy, the cumula-
ive time-dependent probability of two-year remission
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Table 2. Long-term prognosis of epilepsy syndromes.

Syndrome Study design Cases Follow-up
(years)

Sz-free
%

Author, year

BECTS Retrospective cohort 29 12-17 89 Callenbach et al., 2010

Panayiotopoulos Retrospective cohort 93 1-14 41 Specchio et al., 2010

CAE Retrospective cohort 47 12-17 93 Callenbach et al., 2009

CAE/JAE Retrospective cohort 163 3-69 56 (CAE)
62 (JAE)

Trinka et al., 2004

JME Retrospective cohort 186 1-41 58 Martínez et al., 2006

West Retrospective cohort 214 20-35 33 Riikonen, 2001

LGS Retrospective cohort 107 >3 in 74 3 Goldsmith et al., 2000

Dravet Retrospective cohort & review 24 Up to age 50 8 Genton et al., 2011

Landau-Kleffner Retrospective cohort 9 6-25 0 Cockerell et al., 2011

ESES Prospective cohort 32 >3 43 (>90%
reduction)

Liukkonen et al., 2010
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EGMA Retrospective cohort 42

ECTS: benign childhood epilepsy with centrotemporal spikes
ME: juvenile myoclonic epilepsy; LGS: Lennox-Gastaut syndr
GMA: epilepsy with grand mal on awakening.

as 56% at two years, 63% at three years, 69% at five
ears, and 79% at 10 years, and partial seizures and the
umber of seizures prior to treatment were predictors
f late remission (Del Felice et al., 2010).
he prognosis of epilepsy cannot be predicted by
esponse to the first drug. Seventy-five percent of
ndividuals enrolled in the SANAD (Standard and

ew Antiepileptic Drug) trials achieved 12-month
emission by six years of follow-up after a first treat-
ent failure (Bonnett et al., 2014). These individuals
ere mostly young, without tonic-clonic seizures,
ith normal brain imaging (CT or MRI), and had

reatment failure due to adverse events. The initial
rug (carbamazepine, gabapentin, lamotrigine, oxcar-
azepine, topiramate or valproate) was not predictive

or remission. Tonic-clonic seizures and inadequate
eizure control with the first drug were predictors of
econd treatment failure.
pileptic Disord, Vol. 17, No. 3, September 2015

rognosis of epilepsy syndromes

n epileptic syndrome is a symptom complex, charac-
erized by a fairly uniform clinical and electrographic
icture. The features defining an epileptic syndrome

nclude family history, age at onset, putative aetiol-
gy, EEG, and neuroimaging findings (Commission on

n
(
a
(
-
t
e

40 62 Holtkamp et al., 2014

: childhood absence epilepsy; JAE: juvenile absence epilepsy;
; ESES: encephalopathy with status epilepticus during sleep;

lassification and Terminology of the International
eague Against Epilepsy, 1989). To some extent,
articularly in children, epileptic syndromes have dif-

ering outcomes and responses to treatment. For
pidemiological purposes (Sander, 1993), epilepsy syn-
romes can be classified into four different prognostic
roups:
(1) Excellent prognosis (about 20-30% of the total)
ith high probability of spontaneous remission; these

nclude neonatal seizures, benign partial epilepsies,
enign myoclonic epilepsy in infancy, and epilepsies
rovoked by specific modes of activation.
(2) Good prognosis (about 30-40%) with easy phar-
acological control and possibility of spontaneous

emission; these include infantile absence epilepsy,
pilepsies with GTC seizures secondary to specific
onditions, and some focal epilepsies.
(3) Drug-dependent prognosis (about 10-20%), in
hich seizures may respond to drugs, but tend to

elapse after treatment withdrawal; these include juve-
ile myoclonic epilepsy and most focal epilepsies
247

symptomatic or cryptogenic). This could, however,
lso be a subgroup of those with a poor prognosis
Kwan and Sander, 2004).
(4) Poor prognosis (about 20%) in which seizures tend
o recur despite intensive treatment; these include
pilepsies associated with congenital neurological
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efects, progressive neurological disorders, and some
ymptomatic or cryptogenic focal epilepsies.

number of reports on the long-term prognosis of
pilepsy syndromes have been published. The results
f these studies are illustrated in table 2.
he long-term outcome of epilepsy varies significantly
ccording to the epilepsy syndrome, however, the
arge majority of the studies have been performed
n cohorts of people enrolled in secondary and ter-
iary centres and, as such, they do not reflect the
ntire spectrum of the epilepsies in well-defined
opulations.

rognosis of epilepsy after treatment
ithdrawal

s the long-term prognosis of treated epilepsy is
avourable in the majority and seizure remission can
e achieved even in those untreated, discontinuation
f treatment is an option for people who are seizure-

ree for two years or longer. In a critical appraisal of 28
tudies of people, most of whom had at least two years
f seizure remission, the proportion with relapses dur-

ng or after treatment withdrawal ranged from 12 to
6% (Specchio and Beghi, 2004). The differences can be
xplained by study population, length of the seizure-
ree period during treatment, duration of follow-up,
nd the methods used to assess the relapse risk. The
umulative time-dependent probability of remaining
eizure-free in children was 66-96% at one year and 61-
1% at two years. The corresponding values in adults
ere 39-74% and 35-57%. The relapse rate was highest

n the first 12 months (especially in the first six months)
nd tended to decrease thereafter. In a meta-analysis
f 25 studies, the pooled relapse risk was 25% at one
ear and 29% at two years (Berg and Shinnar, 1994).

number of factors have been associated with
eizure outcome after treatment discontinuation.
actors consistently suggesting a higher-than-average
isk of seizure relapse include adolescent-onset
pilepsy, focal seizures, presence of an underlying
eurological condition, and abnormal EEG findings

in children). Factors associated with a lower-than-
verage risk of relapse were childhood-onset epilepsy,
diopathic generalized epilepsy, and (in children) nor-

al EEG. Selected epilepsy syndromes (e.g. benign
pilepsy with centro-temporal spikes and juvenile
yoclonic epilepsy) may be associated with signifi-
48

antly different outcomes after treatment withdrawal
Specchio and Beghi, 2004). In a meta-analysis of 25
tudies, those with onset of seizures in adolescence
ad a 30% higher risk of relapse than those with adult
ge at onset (Berg and Shinnar, 1994). People with
emote symptomatic seizures or with an abnormal EEG
rior to drug discontinuation had a 50% higher risk

2
f
s
s
e
c
n

f relapse. In the same review, prognosis following
rug withdrawal was similar whether a two-year or a

our-year seizure-free interval was considered.
ontinued treatment of epilepsy affects the long-term
utcome of the disease, at least in some individuals.

n one randomized controlled trial on the effects of
ED withdrawal on seizure relapse, 22% of people ran-
omized to continue treatment had relapsed by two
ears, while 41% of those randomized to slow drug
ithdrawal had relapsed (Medical Research Council
ntiepileptic Drug Withdrawal Study Group, 1991).
his differential risk of relapse was maximal between
ne and two years, and declined thereafter. After two
ears, the risk of subsequent relapse was the same
or both treatment groups. The risk of further recur-
ence was also similar in people who relapsed after
ithdrawal of AEDs and in those who relapsed while

emaining on treatment (Chadwick et al., 1996). In this
tudy, independent predictors of relapse included a
istory of focal seizures, primary or secondary GTC
eizures or myoclonic seizures, use of more than
ne AED, seizures after initiation of treatment, and
shorter seizure-free period at randomization. In a

econd more recent trial (Lossius et al., 2008), only 15%
f people randomized to treatment withdrawal and 7%
f those randomized to remain on treatment had a
elapse at 12 months; a non-significant difference.

rognostic patterns

n the last few years, a number of studies have
ddressed the outcome of epilepsy focusing on the
hance and timing of seizure remission. The results
f these studies modified to some extent the belief

hat long-term prognosis of epilepsy is related to the
arly response to AEDs. In a population-based study
rom Finland, a prolonged observation of the outcome
f epilepsy with onset in childhood revealed differ-
nt prognostic patterns (Sillanpää and Schmidt, 2006).
hese included early seizure remission followed by
erminal remission, early seizure remission followed
y seizure relapse and by a new period of remission

relapsing-remitting pattern), early seizure remission
ollowed by seizure relapse with no further periods
f remission, and early seizure recurrence followed
y pharmacological and eventually terminal remis-
ion (delayed remission). These patterns have been
artly confirmed by others (Shorvon and Goodridge,
Epileptic Disord, Vol. 17, No. 3, September 2015

013). In 613 children with newly diagnosed epilepsy,
ollowed prospectively for 10 or more years, early
ustained remission was recorded in a third, late
ustained remission in 12%, and remission-relapse
pisodes in 35% (Berg and Rychlik, 2015). It was con-
luded that seizure prognosis was highly variable and
ot always predicted by early remission status, and
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20-year follow-up period may be insufficient to
ully capture lifetime seizure outcomes. All this sug-
ests that the epileptogenic process is not static and
everal factors may be implicated in the long-term out-
ome of epilepsy. Among these is drug treatment, as
hown by the long-term chance of remission docu-
ented in people deemed “drug-resistant” (Callaghan

t al., 2007; Luciano and Shorvon, 2007; Neligan et al.,
011). There is no evidence that AEDs “cure” epilepsy
Temkin et al., 2001; Pitkänen and Lukasiuk, 2011), but
ne cannot exclude some influence of drug treatment

n epilepsies with early or delayed seizure remission,
ollowed by terminal remission.

ortality

espite the overall good seizure prognosis, epilepsy
arries a greater risk of premature death relative to the
eneral population. As epilepsy may be the symptom
f several clinical conditions, some of which are asso-
iated with a high risk of premature death, mortality is
requently attributed to the underlying epileptogenic
ondition. The mortality rate of people with epilepsy
anges from 1 to 8 per 100,000 population per year, but
nternational vital statistics suggest an annual mortality
ate of 1-2 per 100,000 (Gaitatzis and Sander, 2004).
eizure aetiology is the single most important risk
actor for the increased risk of premature mortal-
ty in people with a first epileptic seizure. In the

ironde region in France, the overall standardized
ortality ratio (SMR) was 9.3 (Loiseau et al., 1999).

he SMR was 4.1 for unprovoked seizures, 6.5 for
emote symptomatic seizures, 10.1 for acute symp-
omatic seizures, and 19.8 for seizures secondary to
rogressive neurological conditions. There were no
eaths in people with idiopathic seizures and mortality
as not increased in those with cryptogenic seizures.
ased on a meta-analysis of mortality studies of the
revious 100 years (Shackleton et al., 2002), the SMR

or epilepsy (intended here as repeated unprovoked
eizures) was found to range from 1.3 to 9.3 (0.3-3.1 in
ommunity-based studies and 1.9-5.1 in institutional-
zed populations). People with a CNS lesion presumed
o be present at birth experience the highest mortal-
ty rate, with an SMR between 11 and 25 (Gaitatzis and
ander, 2004). The mortality rate is greater in men than

n women, as shown in the majority of population-
ased studies (Forsgren et al., 2005). There is an inverse
pileptic Disord, Vol. 17, No. 3, September 2015

orrelation between SMR and age. The highest mor-
ality rate, found in children, may be explained by
he rate expected in the general population, which is
owest in children, and by the higher proportion of
eurodeficits in this age group. There is also an inverse
orrelation between SMR and duration of epilepsy dur-
ng the first 10 to 14 years of disease (Shackleton et al.,
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002). GTC and myoclonic seizures, but not absence
eizures, have been associated with increased mortal-
ty (Forsgren et al., 2005). In contrast, data regarding

ortality in people with focal seizures are inconsis-
ent. Status epilepticus is associated with significant

ortality.
ccident-related deaths are common in people with
pilepsy and are responsible for up to 6% of all deaths
Tomson et al., 2004), with SMRs ranging between 2.4
nd 5.6. People with epilepsy are at higher risk of sui-
ide than the general population (Bell and Sander,
009). The proportionate mortality rate for suicide
anges from 0 to 20% and SMRs from 1 and 5.8 (Gaitatzis
nd Sander, 2004). People with severe epilepsy have a
vefold increased risk and those with temporal lobe
pilepsy, a 25-fold increased risk of suicide. Suicide
ates may be even higher (SMR: 87.5; 95% CI: 35-180)
n people with temporal lobe epilepsy undergoing
urgical treatment. Antipsychotic drug intake was asso-
iated with a four-fold increase in the risk of suicide in
Swedish case-control study, after adjusting for psy-

hiatric illness and alcohol abuse (Nilsson et al., 2002).
he highest overall mortality rate is reported in the
arly years after diagnosis but higher than expected
ortality rates are also observed through the course

f epilepsy (Shorvon and Goodridge, 2013).

onclusion

n the past, based on studies from tertiary referral cen-
res, epilepsy was regarded as a chronic, progressive,
nremitting disease (Rodin, 1968). Epidemiological evi-
ence suggests that the poor prognosis observed in
arlier studies was largely the result of selection bias.
ore recently, the results of epidemiological studies

nd randomized clinical trials have greatly changed
ur understanding of the nature and natural history
f seizures and epilepsy. Epilepsy can thus be con-
idered a fairly benign condition in the majority of
ases, with a good prognosis for seizure control and,
ltimately, discontinuation of AEDs. Many different
pilepsy syndromes have, however, been recognized
ith differing outcomes and responses to treatment.
rognostic factors include aetiology, EEG abnormali-
ies, generalized tonic-clonic seizures, and the number
f seizures experienced before and after the onset of

reatment. Early response to treatment is an impor-
ant predictor of the long-term prognosis of newly
249

iagnosed epilepsy because individuals who do not
chieve remission with the first two appropriate AEDs
n the first two years of treatment have a poorer chance
f becoming seizure-free and a higher chance of
ecoming drug-resistant (Mohanraj and Brodie, 2013).
ifferent prognostic patterns can be identified
hen newly diagnosed people from well-defined
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opulations are followed for several decades
Sillanpää and Schmidt, 2006; Shorvon and Goodridge,
013). This suggests that active epilepsy is a dynamic
rocess and that response to treatment can be
xpected even in individuals with persisting seizures
fter several medication attempts.
pilepsy carries an increased risk of premature
ortality. The majority of epilepsy-related deaths are

ttributed to seizure aetiology. �

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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EDUCATION

(1) What is the overall relapse rate of a first unprovoked seizure? Also comment on observed differences
between different studies.

(2) Can we identify different prognostic patterns in people with epilepsy?
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(3) Does epilepsy carry a higher risk of premature death?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.
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