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1. Introduction

The ideal objective of treating a person with epilepsy is of course
to induce remission by usage of antiepileptic drugs (AEDs) and
ultimately stop the AEDs without causing seizure recurrence
[1]. Nearly 70% of patients with new-onset epilepsy eventually
enter prolonged terminal seizure remission during treatment with
AEDs [2,3]. The continued use of AEDs in children and adults may be
associated with adverse effects in a substantial fraction of the
exposed population, including behavioral and cognitive and other
chronic side effects [1]. Further disadvantages of continuing
treatment indefinitely include a higher risk of teratogenicity, drug
interaction with concurrent medications, and, last not least, the
concern that treatment may be unnecessary. Understandably, many
patients wish to lead a life without taking drugs and plan to stop
their AEDs drugs after being seizure free for a while [1]. As a
consequence, AEDs are routinely withdrawn in the majority of

patients entering prolonged seizure remission during drug treat-
ment [3,4]. Surprisingly, class I evidence on the consequences of
stopping versus continuing treatment on seizure outcome and
general health are rather limited and the list of potential pitfalls
when attempting to stop AEDs is long [1]. The decision to continue
or to stop AED treatment in patients with prolonged seizure
remission is a difficult one and requires a full assessment of the risk-
benefit balance of drug discontinuation for the individual patient. In
this brief overview, we discuss the best available evidence on
outcome after stopping treatment of epilepsy in remission during
drug treatment and how to avoid common pitfalls with an emphasis
on more recent data. For a review of the earlier literature including
stopping AEDs after surgical remission see [4]. We will not be able
to discuss stopping AEDs following surgical remission or in cases of
a misdiagnosis of epilepsy.

2. Seizure outcome in patient populations after stopping AEDs
in remission

The short-term recurrence risk after stopping AEDs in seizure
free patient populations is well established. Three major lines of
evidence exist. However, there is only one small randomized
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Purpose: To review the outcome of epilepsy after stopping antiepileptic drugs in remission.

Results: Stopping antiepileptic drugs (AEDs) in remission is routinely done in many patients. Although

the consequences of an unexpected relapse seizure in the 2 years after stopping AEDs may cause anguish

and social issues, the impact on the long term seizure outlook of the epilepsy is minimal, if any.

Discontinuation of drug treatment does not seem to affect the long-term prognosis but exposes patients

who were seizure-free for years to a transient two-fold risk of seizures for the first 2 years after stopping

AEDs. In addition, 20% of patients who were seizure-free for years, do not become seizure-free

immediately after restarting AED treatment after relapse. The list of potential pitfalls is long. Patients

with juvenile myoclonic epilepsy, those with prior withdrawal attempts and late remission have a higher

risk of relapse.

Conclusion: Stopping AEDs in remission does not affect the long-term patterns of epilepsy and some

patients report a better general health in a life without AEDs. High-risk patients should not be generally

encouraged to stop their AEDs in remission. We need new drugs that combine anti-seizure and

antiepileptogenic effects to prevent seizure relapse and flare up of epilepsy after stopping AEDs in

remission.
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double-blind trial for AED withdrawal of selected adults becoming
seizure-free on AEDs [5]. The best evidence from the earlier
literature comes from a large unblinded randomized trial in
patients who became seizure-free on AED treatment [6], and
several non-randomized observational studies [e.g., 7–10]. Finally,
a number of reviews offer valuable information [4,11,12].

2.1. The Akershus double-blind randomized study

The Akershus study is the first double-blind, randomized trial of
AED withdrawal in remission [5]. In this study, 15% of patients
randomized to treatment withdrawal and 7% of those randomized
to remain on treatment had a recurrence at 12 months, a non-
significant difference. However, those who stopped AEDs im-
proved significantly in their neuropsychological performance. In
this benchmark study, Lossius and colleagues [5] randomized
carefully chosen adult patients, who were seizure-free for more
than 2 years on AED monotherapy, to AED withdrawal (n = 79) or
no withdrawal (n = 81), and followed them up for 12 months, or
until seizure recurrence. After withdrawal, recurrence rates were
27% after a median of 41 months off medication. Adverse effects
including behavioral and cognitive side effects have been shown to
improve after drug withdrawal [5]. Withdrawal did however not
affect general health measured as quality of life and the EEG
findings. Predictors for remaining seizure-free after AED with-
drawal over 1 year were normal neurological examination at
presentation and, in the view of the authors, use of carbamazepine
prior to withdrawal.

Although the Akershus study is first in class, and the authors are
to be commended for this, it needs to be considered in the light of
several limitations as any study however good it may be. One
weakness is the limited generalizability of the findings as the study
excluded patients with a high risk of seizure relapse after
withdrawal, for example, patients with idiopathic generalized
epilepsy showing epileptiform discharges and those with juvenile
myoclonic epilepsy, patients seizure-free on polytherapy, and
those with a history of two prior withdrawal attempts were not
eligible. The restricted access unfortunately introduced a substan-
tial bias toward lowering the risk of seizure relapses, obviously in
both arms. Another limitation is that patients were not random-
ized on prior AED use, thus the better outcome of withdrawal
observed in those withdrawn from carbamazepine, may, in part,
reflect a selection bias when treatment was started, and at least in
our view, should not be taken as evidence that withdrawing
patients from carbamazepine is more successful than withdrawal
from other AEDs. Finally, the AED treatment, if any, and prognosis
of seizures occurring after a relapse, if any, have not been included
in the results. It would have been informative to learn if most
patients had one seizure and remained seizure free after relapse or
how often treatment was restarted and how successful it was in
terms of regaining remission. This information would have been
valuable for patient counseling.

What are the implications of this important study? Foremost.
AED withdrawal in adults is associated with a considerable risk of
seizure-recurrence in one of six low-risk patients, more than
double the risk in those who remain on drug. (Though the
difference was not significant, possibly due to the limited power of
the small number of patients in the trial.) Although some patients
had improved neuropsychological outcome, general health,
measured as quality of life was not better after withdrawal. This
important finding is in general agreement with the benchmark
MRC AED withdrawal study [6] (see below), although Jacoby et al.
[13] found a benefit in a subgroup of patients of the MRC study who
had a low risk of recurrence. Another important result of the
Akerhus study was that remaining on AEDs did not fully protect
from seizure recurrence. In fact, 2 years after withdrawal, there

was no difference in recurrence rate between the withdrawal and
the no withdrawal group. This shows that stopping AEDs in
remission does not seem to influence the long-term seizure
outcome of epilepsy. The Akershus study provided robust class I
evidence about the benefits and risks of withdrawing AEDs in low-
risk seizure-free adults that we did not have before. Patients and
physicians are now better equipped to make the difficult decision
to withdraw AEDs, after taking into account the individual risk
profile of the patients regarding relapse and other important
factors, such as the preference of the patient and consideration of
the sometimes grave social consequences of a seizure relapse in
patients who had been seizure free for years.

2.2. MRC antiepileptic drug withdrawal study and subsequent reports

The MRC study is an unsurpassed benchmark study because it is
the first in class to uniquely assess the risk of seizures after
stopping AEDs compared to continued treatment in a pragmatic
trial conducted in 1013 patients who had been free of seizures for
at least 2 years and were undecided whether to stop AEDs or not
[6]. The MRC AED withdrawal study provided unique evidence
about the risk of seizures despite continued AED treatment. AED
discontinuation doubles the risk of seizures for up to 2 years after
stopping AED compared to continued treatment [14]. By 2 years
after randomization, 78% of patients in whom treatment was
continued and 59% of those in whom it was withdrawn remained
seizure free, but thereafter the differences between the two groups
diminished. This suggests that the long-term seizure outcome is
not affected by drug discontinuation. The main result of the MRC
study was that AED discontinuation doubles the risk of seizures for
up to 2 years after stopping AED compared to continued treatment
[14]. Non-compliance with continued treatment apparently
accounted for only a small proportion of the risk to the group
continuing with treatment. The most important factors determin-
ing outcome were longer prior seizure-free periods (reducing the
risk) and more than one antiepileptic drug and a history of tonic–
clonic seizures (increasing the risk of relapse). Other factors (e.g.,
history of neonatal seizures, specific electroencephalographic
features) seemed to have smaller effects, but even in such a large
study the confidence intervals for these observations were wide
[6,15]. The failure to predict the risk of recurrence for the
individual patient even in this large study creates uncertainty and
anguishes and is a matter of concern. The study group has since
provided very useful information to delineate the individual risk
which will be discussed below. Although both studies, the MRC
study and the Akershus study, are most valuable, however both
included subpopulations of patients by either excluding those with
a high risk of relapse as in the Akerhus study or excluding those
who unambiguously wished to stop their AEDs. Additional
valuable information on the risk of relapse, albeit in a lower
evidence class is available from selected reviews.

2.3. Selected reviews

The overall quite substantial risk of seizure relapse after
treatment discontinuation has been well reviewed in the literature
(Table 1).

The proportion of patients with relapses during or after
treatment withdrawal ranges from 12 to 66% (see Table 1). Using
life-table analysis, the cumulative probability of remaining
seizure-free in children was 66–96% at one year and 61–91% at
two years (adults 39–74% and 35–57% respectively). The relapse
rate was highest in the first 12 months (especially in the first
6 months) and tended to decrease thereafter. A review of the
impact of planned discontinuation of AEDs in seizure-free patients
on seizure recurrence yielded 14 observational studies of seizure
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