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For patients with seizures, prognosis means the probability of further seizures after a single
unprovoked seizure or the likelihood of achieving seizure freedom or terminal remission after
a pattern of recurring seizures has been established1. It is now accepted that up to 70% of
people with epilepsy will enter remission, usually in the early years of the condition2.
However, in discussing the prognosis of epilepsy, various aspects need to be considered: the
likelihood of recurrence following a single seizure, the impact of early versus late treatment,
the probability of relapse after prolonged remission, the probability of seizure freedom
following epilepsy surgery or relapse following antiepileptic medication withdrawal.
Recurrence after a single unprovoked seizure
Prospective studies of single seizures are difficult, as many events go unrecognised or are
unwitnessed and patients do not usually present to medical attention unless the seizure is
convulsive. The overall risk of recurrence following a single seizure has been reported to be
27−71%. A meta-analysis found that the average risk of seizure recurrence was 40% in
prospective studies and 52% in retrospective studies3. The time interval between the seizure
and inclusion in the follow-up influences recurrence, as many patients have a recurrence
within weeks of the first seizure and are therefore classified as having epilepsy. This
artificially lowers the estimated recurrence rate following a single seizure if there is a long
delay between the initial seizure and recruitment into a recurrence study4. The risk of
subsequent seizures decreases with time, with up to 80% of recurrences occurring within two
years of the initial seizure3.
In the community-based study National General Practice Study of Epilepsy (NGPSE), 67%
of those with a single seizure had a recurrence within 12 months and 78% within 36 months5
which, while high, is within the reported range. In a prospective study of children with a first
unprovoked seizure, 45% had a second seizure with the median time to recurrence being 6.2
months. The cumulative risk of a second seizure was 22% (six months), 29% (one year), 37%
(two years), 43% (five years) and 46% (ten years)6. Another prospective study of adults with
a single seizure found a recurrence rate of 58% at 750 days’ follow-up. No further recurrences
were recorded thereafter during a median follow-up of 10.3 years, underlying the impression
that the risk of seizure recurrence highest in the first 1−2 years following the seizure7.
Recurrence after a second seizure
The risk of recurrent seizures following a second seizure was investigated in a predominantly
adult population8. The risk of a further seizure was 32% at three months, 41% at six months,
57% at one year and 74% at four years. Of those who did not have a

Table 1. Long-term prognosis studies in epilepsy.
Country

Number

Follow-up
(years)

Proportion
5YR TR (%)

USA12

N = 457

20

70%

Proportion
5YR TR off
AEDs (%)
50%

Japan13

N = 1868

10

58.3%

N/A

UK14

N = 194

12

64%

40%

Japan15

N = 730

10-15

79.1%

N/A

Japan16

N = 143

18.9

62.8%

54.7%

Sweden11

N = 107

10

64%

17.5%

Finland17

N = 144

40

67%

58%

Holland18

N = 413

14.8

70.9%

61.9%

Study
design
Historic
incident
cohort
Retrospective
multiinstitutional
study
Retrospective
(P)
Retrospective
(P)
Retrospective
(P)
Prospective
(All >17
years)
Prospective
(P)
Prospective
(P)

P=Paediatric study; 5YR TR=5-year terminal remission rate

recurrence after the second seizure within the first four years of follow-up, none had a relapse
in the subsequent three years. The majority of those with a third seizure had a further seizure,
with 31% of people who already had three seizures going on to have a fourth seizure at three
months, 48% at six months, 61% at one year and 78% at three years. As with single seizures,
the risk of further seizures is highest immediately after the last one. Similarly for children,
the risk of a third seizure was 57% at one year, 63% at two years and 72% at five years after
having a second seizure6.
Short- and medium-term prognosis
In a prospective study of children with newly diagnosed epilepsy followed up from the time
of diagnosis, 74% had achieved a period of remission (≥2 years’ seizure freedom), of whom
24% had a further seizure. In those who had a relapse, approximately 50% occurred when an
antiepileptic drug (AED) was being withdrawn or had been stopped9. In the NGPSE after
nine years, 86% had achieved a remission of three years and 68% a remission of five years.
The proportion in terminal remission by nine years was 68% for three years and 54% for five
years10. In a study of patients aged ≥17 with newly diagnosed epilepsy, at ten years’ followup the cumulative remission rates were 68% (one year), 64% (three years) and 58% (five
years)11.
Long-term prognosis
Few studies have looked at the long-term prognosis of people with epilepsy and most are
retrospective and in paediatric cohorts (Table 1). In the Rochester study12, 65% had achieved
a five-year period of remission at ten-year follow-up and 76% at 20 years. At ten years after
diagnosis 61% were in terminal remission with 70% in terminal remission at 20 years. Of

those in remission, 20% continued on AEDs while 50% had successfully discontinued
medication and remained seizure-free for ≥5 years. In a cohort of children with active
epilepsy followed up for 12 years 64% were in terminal remission (defined as ≥3 years seizure
free) after 12 years14.
In a study of children followed up for an average 37 years, 67% were in terminal remission,
on or off medication. Early remission, defined as remission occurring within the first year of
treatment, was achieved by 31%, and the remission continued to terminal remission in half
of these. Remission without relapse occurred in 50% with a mean delay of nine years. A total
of 14% entered remission but subsequently relapsed with further remission, indicating a
relapse-remitting pattern, while 19% continued with seizures from the onset17. Of children
followed up for a median of 40 years, 93% had one or more periods of remission (one year),
emphasising the overall excellent prognosis of childhood epilepsy19.
For those with chronic epilepsy, up to one-third will have a relapsing remitting pattern with
at least one period of significant seizure freedom20.
Prognostic factors
Many studies have looked at possible predictors of seizure prognosis, including age of onset,
gender, aetiology, seizure type, EEG patterns, number of seizures prior to treatment and early
response to treatment21. In patients presenting with a first-ever seizure, the presence of
multiple discrete seizures within 24 hours is not associated with a worse prognosis than those
with a single seizure22. Remote symptomatic epilepsy, the presence of a neurological birth
deficit and learning disability are consistently shown to be associated with a poorer prognosis.
In one study the three-year remission rate was 89% for those with idiopathic epilepsy and
normal examination compared to only 49% in those with a neurological deficit or learning
disability13. The number of seizures in the first six months after onset has been found to be a
strong determinant of the probability of subsequent remission, with 95% of those with two
seizures in the first six months achieving a five-year remission compared with only 24% of
those with more than ten seizures23.
Seizure type has been an inconsistent prognostic factor with some studies indicating that those
with partial seizures have a poorer prognosis12 while other studies have demonstrated a poorer
prognosis for those with generalised onset seizures24. People with multiple seizure types, as
is typical in the childhood encephalopathies, appear to have a poorer prognosis25. A
significant reduction or complete cessation of seizures within three months of initiating
treatment has been shown to be a strong predictor of subsequent remission26. The probability
of seizure remission decreases significantly with each successive treatment failure. Only 11%
of patients who discontinued the first appropriate AED due to lack of efficacy became seizure
free on a second AED and only 4% on a third medication or on polypharmacy27.
Children who experience clusters of seizures during treatment are much more likely to have
refractory epilepsy than children without clusters and are less likely to achieve five-year
terminal remission28. Children who continued to have weekly seizures during the first year of
treatment had an eight-fold increase in the risk of developing intractable epilepsy and a twofold increase in the risk of never achieving one-year terminal remission19.
The impact of aetiology on prognosis
When comparing prognosis by aetiology, patients with idiopathic generalised epilepsy appear
to have a better prognosis than patients with symptomatic or cryptogenic partial epilepsy. In
one study 82% of people with idiopathic generalised seizures achieved one-year seizure

freedom compared to only 35% with symptomatic partial epilepsy and 45% with cryptogenic
partial epilepsy28. Temporal lobe epilepsy (TLE) is associated with a poorer prognosis than
extra-temporal lobe epilepsy29,30.
For patients with a single identified lesion, TLE with hippocampal sclerosis (HS) had a
particularly bad prognosis (11% seizure free) compared with other aetiologies (24% with
cortical dysplasia seizure free). Patients with HS and another identified pathology (dual
pathology) had the worst prognosis (3% seizure free)29. In another study no difference in
prognosis between those with symptomatic and cryptogenic partial epilepsy was found30.
Comparing patients by aetiology, they found that mesial TLE had the worst prognosis
compared to rates for other aetiologies30.
The impact of medication on prognosis
In the Western world most patients are commenced on AED after two unprovoked seizures,
implying that prognostic studies from Western countries are essentially those of treated
epilepsy. Evidence from studies from resource-poor countries where a significant treatment
gap exists suggests that many patients may enter spontaneous remission with no AED31.
Indeed the response to AEDs in patients with chronic long-standing epilepsy is comparable
to that of patients with new-onset seizures31,32. Such evidence contradicts the belief that
epilepsy is a chronic progressive condition unless early treatment is commenced33. It has been
suggested that patients with epilepsy can be subdivided into prognostic groups based on their
aetiology and epileptic syndrome. This important concept implies that the need and response
to antiepileptic treatment in epilepsy is determined by the different prognostic groups1,2.
Early versus late treatment
Two studies have assessed the impact of medication on the risk of seizure recurrence. In the
FIRST study, patients with first unprovoked generalised seizures were randomised to either
immediate treatment (treated group) or to treatment only after a further seizure (untreated
group). While immediate treatment reduced the risk of early relapse, it did not affect the longterm prognosis, with comparable five-year remission rates in the two groups34.
In the MESS study patients with a single seizure or early epilepsy (all types) were randomised
to receive immediate or deferred treatment. Patients in the immediate treatment group had
increased time to first and second seizure and first generalised seizure, in addition to having
a reduced time interval to two-year remission. At five years’ follow-up, however, 76% in the
immediate group compared to 77% in the deferred group had achieved 3−5 years’ seizure
freedom35.
In conclusion, immediate treatment delays the early recurrence of seizures but does not affect
the medium- or long-term prognosis.
Prognosis following AED withdrawal
In the largest randomised controlled trial of continued treatment vs drug withdrawal in 1013
patients in remission (two or more years seizure free), at two years post-randomisation 41%
of those who had discontinued medication had had a recurrence of seizures compared to 22%
of those who stayed on medication. The difference in relapse rates between the two groups
was maximal at nine months, with the rate of relapse higher in the discontinuation group up
to two years’ follow-up, but by 2−4 years the risk of relapse was higher in those continuing
treatment36. Patients who experienced a relapse were followed up, and by three years 95%

had a further one-year remission and by five years 90% had had a further two-year remission
period, indicating that the long-term prognosis was similar in both groups37.
A further analysis of the data from the MRC AED withdrawal study using regression
modelling has recently been reported38. The recurrence risk within the first 12 months
following AED withdrawal was 30% (95% CI 2535) while the risk of recurrence within the
next 12 months three months after AED withdrawal was 15% (95% CI 1019). For those
who had a seizure recurrence, three months after recommencing treatment the risk of seizure
recurrence within the next six months was 18% (95% CI 1027) and 26% (95% CI 1735)
within 12 months38.
An analysis of 14 AED withdrawal studies found that the recurrence rate following AED
discontinuation ranged from 12−66% (mean 34%) and reinstatement of treatment was
successful in obtaining further remission in, on average, 80% with no significant differences
between age groups. A second remission may, however, take many years to achieve, while
in an average of 19% the reintroduction of the medication did not control the seizures as
before. Up to 23% of those discontinuing treatment go on to develop intractable epilepsy.
Risk factors for subsequent poor treatment outcome were symptomatic partial epilepsy and
cognitive deficits39.
Despite the risk of seizure recurrence, patients may choose to discontinue treatment because
of the impact of continuing antiepileptic medication on quality of life. In one study40, the
effect of AED withdrawal on quality of life was assessed. At one year seizure recurrence had
occurred in 15% of the withdrawal group compared with 7% in the non-withdrawal group.
The proportion of patients having completely normal neuropsychological findings increased
from 11% to 28% in the withdrawal group while decreasing from 11% to 9% in the nonwithdrawal group. No differences in quality of life were observed between the two groups.
At 41 months’ follow-up, predictors of continued seizure freedom following treatment
withdrawal were prior use of carbamazepine (approximately three-fold increase in likelihood
of remaining seizure free compared with patients on any other drug) and a normal
neurological examination40.
Prognosis following epilepsy surgery
Only two randomised controlled trials have compared the outcomes of patients with temporal
lobe epilepsy randomised to either surgery or continued medical treatment41,42, the latter study
being of somewhat limited value due to difficulty recruiting suitable patients for inclusion in
the study42. In the earlier study, 80 patients with temporal lobe epilepsy were randomised to
have either epilepsy surgery or continued medical treatment for one year. A total of 90% of
patients in the surgery group underwent surgery with 64% free from seizures impairing
consciousness (42% completely seizure free) compared to 8% (3% completely seizure free
overall) in the medical group at one year. Quality of life was also improved in patients after
surgery compared to patients in the medical group (P < 0.001)41.
In a recent review of controlled studies (total 2734 patients, all but one study non-randomised)
44% of patients in the surgical group (mainly temporal lobe surgery) were seizure free
compared to 12% with medical treatment only. Moreover surgical patients were four times
more likely to be able to discontinue medication compared to non-surgical patients43.
In the long-term follow-up of 615 adults who underwent epilepsy surgery (497 anterior
temporal resections, 40 temporal lesionectomies, 40 extratemporal lesionectomies, 20 extratemporal resections, 11 hemispherectomies, and seven palliative procedures [corpus
callosotomy, subpial transection]), patients who had extra-temporal resections were more
likely to have seizure recurrence than were those who had anterior temporal resections

(hazard ratio [HR] 2.0, 1.1-3.6; P = 0.02). The longer a person remains seizure free the less
likely they would relapse, while conversely the longer seizures persisted post-operatively the
less likely seizure remission would be achieved44.
In summary, in appropriately selected patients, surgery is four times more likely to render
patients seizure-free than medical treatment alone.
Prognosis in those with intractable epilepsy
Studies suggest that failure to control seizures with the first or second AED implies that the
probability of subsequent seizure control with further AEDs is slim27. This can lead to clinical
nihilism when dealing with such patients in clinic. A recent series of papers suggests,
however, that such a view is overly pessimistic. In a retrospective analysis of the effect of
265 medication changes in 155 patients with uncontrolled epilepsy of at least five years’
duration, 16% of all patients were rendered seizure free (12 months or more) following a drug
introduction while a further 21% had a significant reduction of seizure frequency. Overall
28% of the cohort was rendered seizure free by medical changes45.
In another study a group of 246 patients with refractory epilepsy was followed for three years.
Excluding those who became seizure free because of surgery, 26 (11%) became seizure free
(six months’ terminal remission) as a result of medication change (addition of a new AED or
dose change). No single AED was associated with a statistically significant probability of
inducing seizure freedom. Patients with mental retardation were statistically less likely to
achieve a remission. Overall approximately 5% per year became seizure free, highlighting
the fact that, irrespective of the number of AEDs previously tried, there is still a possibility
of inducing meaningful seizure remission in this population46.
The probability of seizure relapse following remission was retrospectively studied in a cohort
of 186 patients with intractable epilepsy who were followed for a median of 3.8 years. Overall
20 patients achieved a remission of ≥12 months with a 4% probability of remission per year.
Of these, five subsequently suffered a relapse with the estimated cumulative probability of
relapse 33% at two years and 44% at three years. No clear predictors of remission or
subsequent relapse were identified47.
In summary, approximately 4−5% a year of those with refractory epilepsy will achieve a
remission of 12 months on medication, although more long-term follow-up demonstrates that
approximately one-half will subsequently relapse48.
Conclusions
The overall prognosis for people with newly diagnosed epilepsy is good, with 60−70%
becoming seizure-free, many of whom doing so in the early course of the condition. The
probability of obtaining seizure freedom is particularly high in those with idiopathic
generalised epilepsy and normal neurological examination. For those who continue to have
seizures despite multiple appropriate AED treatments, in appropriate candidates epilepsy
surgery is four times more likely to render seizure freedom than continued medical treatment
alone. Despite this, medical changes will achieve a remission of 12 months in 4−5% a year
of those with seemingly intractable epilepsy.
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