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could be considered after less than two seizurefree years because of a marginally higher risk of
relapse for early withdrawal; (3) factors, such as
abnormal EEG (including epileptiform abnormalities) at the time of treatment discontinuation, a
documented etiology of seizures (including mental
retardation, perinatal insults, and abnormal neurologic examination), partial seizures, or an older
age at disease onset, enhance the risk of relapse;
however, patients should not be encouraged to
withhold treatment unless a combination of two
or more of these factors is present; (4) female sex,
family history of epilepsy, history of febrile seizures, disease length/severity, and number and
type of drugs taken should not influence the decision to stop treatment; (5) epilepsy syndrome
should be always included in the decision process;
(6) slow (at least 6 months) AED discontinuation
should be encouraged; in any case the duration of
the tapering period should be tailored to the
patient’s needs and preference; and (7) patient discontinuing treatment should be followed for no
<2 years. As a general habit, the decision to stop
treatment should be discussed and shared with
each patient, taking into account social and
personal complications of a seizure relapse and
the medical complications of chronic AED treatment.
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SUMMARY
The Italian League Against Epilepsy has issued evidence-based guidelines to help practicing physicians in their decision to stop or withhold
antiepileptic drugs (AEDs) in patients achieving a
prolonged period of seizure freedom. Six adult
and two child neurologists, divided into four pairs,
critically appraised 128 published reports and provided graded recommendations answering 15 key
questions: length of the seizure-free period after
treatment initiation, difference in seizure-free
periods in children and adults, electroencephalography (EEG) pattern at the time of discontinuation, etiology of epilepsy, seizure type(s), patient’s
age and sex, family history of epilepsy, history of
febrile seizures, epilepsy syndrome, seizure frequency before entering remission, duration of
active epilepsy, tapering period, number and type
of AEDs taken at time of discontinuation, combination of risk factors for recurrence, and length of
patient monitoring after treatment discontinuation. Based on the available data, the following recommendations can be outlined: (1) antiepileptic
treatment might be discontinued after a minimum period of 2 years of seizure freedom; shorter
seizure-free periods are associated to a higher risk
of relapse; (2) in children, AED discontinuation
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About 70% of patients with recent-onset epilepsy
achieve seizure freedom with adequate antiepileptic
drug (AED) treatment (Kwan & Brodie, 2000). For
these patients, the questions of whether, when, and how
the therapy can be discontinued are as yet largely unresolved. The complexity of the matter relies in a number
of aspects waiting for elucidation and/or requiring a
careful evaluation of the risk/benefit ratio before the
decision to stop or to continue AED therapy is made
(Specchio & Beghi, 2004; Schmidt, 2008, 2011; Hixson, 2010; Beghi, 2011). These aspects include the following: (1) the duration of the seizure remission period
before starting AED discontinuation, (2) the duration of
the AED tapering period, (3) the presence of specific
risk factors for relapse and specific types of epilepsy/
specific epileptic syndromes, (4) the evaluation of the
general conditions of life of a given patient, which
include emotional state, job, driving, and other daily
activities, and (5) possible age-related differences.
Studies have shown that one of three patients, on average, exhibits a relapse within a period of 2 years after
AED withdrawal and that the rate of seizure recurrence
within the same time period is about two to three times
that observed in patients who continue AEDs (Medical
Research Council Antiepileptic Drug Withdrawal Study
Group, 1991; Berg & Shinnar, 1994; Specchio et al.,
2002; Schmidt & L€
oscher, 2005). The percentage of
children who are undergoing AED withdrawal is higher
than that of adult patients, that is, nearly 70% versus
<50% (Camfield & Camfield, 2005), and the period of
seizure remission before considering treatment withdrawal is shorter (1–2 vs. 2–5 years) (Camfield &
Camfield, 2005; Schmidt & L€
oscher, 2005). The decision to stop or continue drug treatment is also influenced by the occurrence of drug-related side effects
(Specchio & Beghi, 2004). Some of these effects,
which include reduced attention, impaired memory and
mood depression, although subtle in their nature, may
cause problems during daily activities with consequent
impairment of quality of life (Vermeulen & Aldenkamp, 1995). In addition, prolongation of AED therapy
exposes patients to other potential risks, like teratogenicity, drug interactions, and long-term development of
toxicity. On the other hand, relapse can result in a devastating event in the emotional and social life of
patients with possible loss of job and driver’s license.
Establishing the benefits (Beghi, 2011) or the risks
(Schmidt, 2011) of AED discontinuation following a
long period of seizure remission is a difficult task and
an important challenge for clinicians. The present study
is aimed at critically appraising the most relevant literature data on this issue to develop a rational approach
to the decision to continue or to stop AED therapy.
General guidelines are proposed on the basis of current
knowledge.

Procedure for Literature
Search
The scientific literature on the discontinuation of epilepsy therapy in seizure-free patients was examined without distinction of period of remission. The databases used
were MEDLINE (since 1966) and EMBASE (since 1974),
searching for the key words “anticonvulsants,” “anticonvulsant agent,” “seizure, epilepsy and convulsion,” “withdrawal.” The literature search was limited to studies in
humans.
For each article, the abstract was first examined and
then, if the topic was the withdrawal of AEDs in seizurefree patients, the entire publication was obtained and evaluated.
Abstracts, case reports, reviews, editorials, articles in
duplicate (i.e., including data from the same cases) except
for any additional information, and articles referring to an
unscheduled drug withdrawal (e.g., discontinuation of
treatment for poor patient compliance) were excluded
(Fig. 1). Articles written in languages other than English,
Italian, French, and Spanish were also excluded. The literature review was completed by examining also articles
found in the reference lists of the eligible articles. This
guideline does not include articles referring to treatment
discontinuation after epilepsy surgery.

Raters and Items Reviewed
A group of eight experts of the Italian League Against
Epilepsy (LICE), six adult and two child neurologists
divided into four pairs, examined 128 eligible articles
(about 30 per pair). Each article was examined by both
components of each pair. For each publication examined,
the following variables have been examined: author and
year of publication, study design and setting, number of
patients, source of patients (general population, specialist
clinics, epilepsy centers), patients’ age at onset, current
patient age, sex, etiology, epileptic syndromes (where
indicated), family history of epilepsy, history of febrile
seizures, presence of mental retardation, seizure type,
number of seizures before treatment, interval between first
seizure and treatment start, interval between treatment
start and remission, interval between remission and drug
withdrawal, tapering period, duration of active disease
(i.e., interval between first and last seizure), EEG patterns
at time of discontinuation (no EEG, normal, abnormal but
without epileptiform abnormalities, with epileptiform
abnormalities), duration of remission before drug discontinuation, drugs (number, type and doses), number of
patients included, follow-up duration, total number of
patients with recurrence after treatment discontinuation,
and time of recurrence. Any discrepancies between the
components of each pair were solved by discussion and
consensus.
Epilepsia, 54(Suppl. 7):2–12, 2013
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Figure 1.
Study flowchart.
Epilepsia

The definitions of the levels of evidence and the
strength of the recommendations used in this guideline are
based on the scheme adopted by the U.S. Agency for
Health Care and Policy Research (www.ahrq.gov/clinic/
cpgsix.htm ). According to that scheme, the efficacy of
each therapeutic intervention is measured by its ability to
modify the prognosis (i.e., the tendency of seizures to
relapse).

Levels of Evidence
Level 1: Evidence obtained from prospective cohort
studies with adequate design; includes also evidence
obtained from meta-analyses of randomized clinical trials
and from at least one randomized clinical trial.
Level 2: Evidence obtained from cohort studies with
suboptimal design or from case-control studies; includes
also evidence obtained from at least one controlled nonrandomized trial and evidence obtained from at least one
other well-designed, quasi-experimental study.
Level 3: Evidence obtained from other observational
nonexperimental studies.
Level 4: Evidence obtained from expert opinions
(including commissions of experts and single authoritative experts). Indicates the absence of good quality
studies.

Strength of Recommendations
Grade A: The intervention (whether diagnostic or therapeutic) is to be recommended because it is clearly effecEpilepsia, 54(Suppl. 7):2–12, 2013
doi: 10.1111/epi.12305
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tive, or to be discouraged because it is ineffective or
harmful. The recommendation is based on evidence level
1.
Grade B: The intervention is probably effective, ineffective, or harmful. The intervention may be recommended to
specific subgroups of patients. The recommendation is
based on evidence levels two and three.
Grade C: The intervention is possibly effective, ineffective, or harmful. The intervention deserves further evaluation before being recommended or discouraged. The
recommendation is based on evidence level 4.
The critical appraisal of the literature was performed to
provide answers to 15 key questions addressed by the
caring physician at the time of treatment discontinuation.
The answer to each question has been structured in terms
of graded recommendations the strength of which was
supported by the levels of the available evidence.

Question 1: What Is the Length
of the Seizure-Free Period
Required to Start Drug
Withdrawal? Should We
Consider Different SeizureFree Periods in Children and
Adults?
The minimum period of seizure freedom was indicated by most studies in 2 years. Some studies done
in children required a 1-year seizure-free period and
occasionally even 6 months. Shorter periods of seizure
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freedom in children than in adults were motivated by a
lower risk to incur in social complications of seizure
relapse. In a Cochrane review comparing early (less than
two seizure-free years) versus late (more than two
seizure-free years) drug withdrawal in children, the
pooled relative risk for seizure relapse for early withdrawal (compared to late withdrawal) was 1.32 (95%
confidence interval [CI] 1.02–1.70) (Sirven et al., 2001).
On the basis of this estimate, the number needed to
harm, that is, the number of individuals to stop early
treatment in order for one having a relapse, is 10 [Level
of evidence: 3].
Recommendations
Antiepileptic treatment might be discontinued after a
minimum period of 2 years of seizure freedom; shorter
seizure-free period should be discouraged because of a
higher risk of relapse [Strength of recommendation: B].
Discontinuation of treatment could be considered after
<2 years in children because of a marginally higher risk of
relapse for early withdrawal [Strength of recommendation: B].

Question 2: Should We Consider
Withholding Treatment in
Patients with an Abnormal EEG
at Time of Discontinuation?
A total of 37 studies (mostly done in children) examined the role of EEG as a predictor of seizure recurrence
(Table 1). An abnormal EEG at the time of treatment
discontinuation predicted a higher risk of relapse in 21
studies. The results were confirmed by multivariate
analysis in six studies. AEDs were discontinued prospectively in 88 seizure-free children by Shinnar et al.
(1985). The presence of EEG spikes, EEG slowing,
EEG persistently abnormal or worsening during the disease course, and the interaction between age at onset
and EEG slowing predicted a higher risk of relapse. In a
prospective study in 425 children, Matricardi et al.
(1989) found an increased relapse risk when the EEG
was persistently abnormal during the disease course or
was abnormal at time of discontinuation. In a cohort of
200 children, an abnormal postwithdrawal EEG (but not
an abnormal EEG preceding withdrawal) was an independent predictor of relapse (Olmez et al., 2009). An
abnormal EEG at time of drug withdrawal was the only
predictor of seizure recurrence in 80 Ethiopian children
who had been seizure free for at least 18 months (Gebremariam et al., 1999). An abnormal EEG predicted an
increased risk of relapse in a cohort of 68 children in
whom treatment was discontinued after 4 years of seizure freedom (Emerson et al., 1981). In an extended
follow-up of a randomized trial of early versus delayed

withdrawal in 161 seizure-free children (Geerts et al.,
2005), EEG findings were significantly associated with
seizure outcome. In the only study assessing the prognostic value of the EEG in adults (Tinuper et al., 1996),
69% of patients with epileptiform abnormalities before
reduction relapsed compared to 60% of those with normal EEG. EEG worsening during tapering was associated with an increasing risk of relapse. In a metaanalysis of 25 published studies, Berg and Shinnar
(1994) found that patients with abnormal EEG carry a
1.45 higher risk of relapse (95% CI 1.18–1.79). EEG
epileptiform abnormalities were found frequently associated with a higher risk of relapse in a systematic review
of published reports (Specchio & Beghi, 2004). However, findings are inconsistent regarding the site, type,
and density of the recorded abnormalities. Other EEG
patterns (background or focal slowing) and their changes
were sometimes found to affect the risk of relapse.
These results must be, however, interpreted in the light
of the published studies and the variability of the methods (definitions used, modalities of EEG recording,
interpretation) [Level of evidence: 2].
Recommendations
A patient with abnormal EEG (with or without epileptiform activity) at the time of treatment discontinuation
should be informed of an increased risk of relapse but
should not be encouraged to withhold treatment if
abnormal EEG is the only negative prognostic predictor.
This recommendation should also apply to the presence
of EEG epileptiform abnormalities or specific EEG patterns. In this case, the decision to stop treatment should
be considered in the light of social and personal
complications of a seizure relapse [Strength of recommendation: B].

Question 3: Should We Consider
Withholding Treatment in
Patients with a Documented
Etiology of Epilepsy (Including
Mental Retardation and
Perinatal Insults)?
The role of etiology was assessed in 28 studies (20
done in children) and found significant in 10 (Table 1).
Significance was confirmed by multivariate analysis in
three studies. In a prospective study in 216 children,
remote symptomatic etiology (with global developmental delay/mental retardation, motor deficit and abnormal
neuroimaging) was an independent predictor of relapse
(Ramos-Lizana et al., 2010). In a randomized trial of
early versus delayed discontinuation of treatment in 161
seizure-free children, cryptogenic and remote symptomatic etiology carried a twofold risk of relapse (Peters
Epilepsia, 54(Suppl. 7):2–12, 2013
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et al., 1998). Etiology remained a significant predictor
in an extended follow-up of these patients (Geerts et al.,
2005). In the prospective study by Shinnar et al. (1994),
etiology carried an almost twofold risk of relapse. In the
meta-analysis of Berg and Shinnar (1994), patients with
remote symptomatic seizures were more likely to
relapse than patients with idiopathic seizures (relative
risk 1.55, 95% CI 1.21–1.98).
Mental retardation was assessed in 15 studies and
resulted in a significantly higher risk of relapse in 10
(multivariate analysis, 3). Mental retardation was one of
the independent predictors of seizure relapse in the study
of Matricardi et al. (1989). Mental retardation, motor
handicap, or both, predicted a higher risk of relapse in 148
children in a model excluding long duration of epilepsy,
identified as the variable most highly associated with
relapse (Holowach Thurston et al., 1982). In a randomized
double-blind study by Lossius et al. (2008), normal neurologic examination predicted seizure freedom after drug
withdrawal over 1 year [Level of evidence: 2].
Recommendations
A patient with a documented seizure etiology of his/her
seizures should be informed of an increased risk of relapse
but should not be encouraged to withhold treatment if this
is the only negative prognostic predictor. This recommendation should also apply in presence of mental retardation
and/or abnormal neurologic or imaging findings. In this
case, as in presence of abnormal EEG, the decision to stop
treatment should be considered in the light of the social
and personal complications of a seizure relapse. However,
a patient with an abnormal EEG pattern and a documented
etiology of his/her seizures should be advised not to discontinue the antiepileptic treatment [Strength of recommendation: B].

Question 4: Should We Consider
Withholding Treatment in
Patients with Partial Seizures?
The prognostic role of seizure type was investigated in
38 studies (children 21; adults 10; mixed 7) (Table 1).
Partial seizures carried a higher risk of recurrence in 14
studies (confirmed by multivariate analysis in 7). Jacksonian seizures were found by Holowach Thurston et al.
(1982) to be associated with a higher risk of relapse in 148
children followed up to 23 years, when disease duration
(indicated by the authors as the most significant predictor
of recurrence) was excluded. In contrast, in the study by
Pestre et al. (1987), generalized seizures (eventually associated with abnormal EEG) in adolescents carried a higher
risk of relapse. Complex partial seizures and atypical febrile seizures were independent predictors of relapse in the
study by Shinnar et al. (1985). Dooley et al. (1996), in 97
children free of seizures for 1 year, found partial seizures
(along with female sex, age at onset over 120 months, and
neurologic abnormalities) as independent predictors of
relapse. In the randomized trial by Peters et al. (1998),
partial epilepsy was the most important predictor of
relapse. Seizure type remained an independent prognostic
predictor even in the extended follow-up of that study
(Geerts et al., 2005). Seizure type predicted outcome after
treatment discontinuation also in the study by Matricardi
et al. (1989). In this population, infantile spasms carried
the highest risk of a second relapse (29%), followed by
absence seizures (17%) and partial or myoclonic seizures
(15%). Generalized tonic–clonic seizures with or without
myoclonic or absence seizures predicted an increased risk
of relapse in a cohort of 59 children and adolescents with
idiopathic generalized epilepsy (Pavlovic et al., 2011).
The conflicting results on seizure types can be explained

Table 1. Predictors of seizure relapse: Number of studies with results
Variables
Abnormal EEG
Etiology
Mental retardation
Partial seizure
Age at onset
Sex
Family history of epilepsy
History of febrile seizure
Epilepsy syndrome
Epilepsy duration
Seizure frequency
Tapering
Polytherapy
a

No. of studiesa

Children T/S (M)

37
28
15
38
41
27
33
18
23
27
23
10
23

24/14 (5)
20/9 (3)
11/9 (2)
21/8 (5)
25/11 (4)
17/3 (1)
23/3 (1)
12/4 (1)
11/7 (1)
14/4 (1)
16/8 (1)
9/3 (1)
14/6 (1)

Total number of studies assessing each predictor
T, total number of studies; S, significant; M, significant in multivariable analysis.
Mixed, children and adults.
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Adults T/S (M)
6/3
4/1
3/1 (1)
10/2
8/2
6/0
3/1
2/0
6/2
6/3
3/3
1/1
4/1

Mixed T/S (M)
7/4 (1)
4/0
1/0
7/4 (2)
8/5 (2)
4/1
7/1
4/2
6/3 (1)
7/4
4/1
0/0
5/1 (1)

Significant (M)
21 (6)
10 (3)
10 (3)
14 (7)
18 (6)
4 (1)
5 (1)
6 (1)
12 (2)
11 (1)
12 (1)
4 (1)
8 (2)
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by their inclusion in different syndromic patterns [Level
of evidence: 3].

decision to stop treatment if other negative prognostic predictors are not present [Strength of recommendation: B].

Recommendations
The presence of partial seizures should not be considered per se a reason for withholding treatment in a patient
who is seizure free and does not have other relevant predictors of relapse (abnormal EEG and documented etiology). Seizure type should be assessed along with other
variables when the decision to stop treatment must be
taken [Strength of recommendation: B].

Question 6: Does Sex Matter?

Question 5: Should Age at Onset
Be a Factor Influencing the
Decision to Stop or Withhold
Treatment?
Age at onset of seizures was assessed in 41 studies
and found to affect the risk of relapse in 18 (Table 1).
However, only in 6 studies were the results confirmed
by multivariate analysis. Older age at onset was found
by Shinnar et al. (1985) to predict higher seizure
relapse. However, this finding attained significance only
when interacting with slowing on EEG. Age at onset
older than 12 years was confirmed by the same author
(Shinnar et al., 1994) as an independent predictor of seizure relapse in a cohort of 264 seizure-free children.
Age at onset older than 4 years predicted a higher
relapse rate in 191 children who were seizure free for at
least 2 years and followed by Mastropaolo et al. (1992).
Age 6 years or older at onset of seizures predicted a
higher relapse rate in 82 seizure-free children with cryptogenic localization-related epilepsies (Ohta et al.,
2004). In a cohort of 97 children who were seizure free
for 12 months, age at seizure onset over 10 years was
associated with a higher risk of seizure recurrence (Dooley et al., 1996). This finding was confirmed by a study
in 136 adult patients (Galimberti et al., 1993) in whom
age older than 12 years at disease onset was a negative
prognostic indicator. The systematic review by Berg and
Shinnar (1994) found adolescent-onset epilepsy to carry
a higher risk of relapse (relative risk 1.79, 95% CI 1.46–
2.19) compared to childhood-onset epilepsy; the corresponding value for adult-onset epilepsy was 1.34 (95%
CI 1.00–1.81). These data suggest that epilepsy syndromes occurring in late childhood and adolescence
may pose the patient at higher risk of relapse when
treatment is discontinued even after long seizure-free
periods [Level of evidence: 3].
Recommendations
Age at onset of seizures should be considered along
with other factors when deciding to stop or withhold treatment. Older age at onset of seizures should not affect the

Of the 27 studies investigating the role of sex, four
found females at higher risk of relapse than males (Table 1).
In the only study adjusting for other covariates, the overall
recurrence rate was 48% in female and 28% in male
(Dooley et al., 1996) [Level of evidence: 3].
Recommendations
Although a female patient carries a higher risk of
relapse than a male patient, the role of sex should not
influence the decision to stop or withhold treatment unless
other factors (e.g., epilepsy syndrome) are associated
[Strength of recommendation: C].

Question 7: Should We Exclude
Treatment Withdrawal in
Patients with a Family History
of Epilepsy?
Family history of epilepsy was investigated in 33 studies (mostly in children) and found associated with an
increased risk of relapse in only 5 (Table 1). Adjustment
for other confounders was made only by Shinnar et al.
(1994), who found family history of seizures carrying a
threefold risk of seizure relapse [Level of evidence: 3].
Recommendations
Family history of epilepsy should not be a contraindication to treatment discontinuation when all the other
variables have been properly weighted [Strength of recommendation: B].

Question 8: Should We Exclude
Treatment Withdrawal in
Patients with a History of
Febrile Seizures?
Eighteen studies addressed this issue and only six found
history of febrile seizures significantly affecting the
relapse rate after treatment discontinuation (Table 1).
Multivariate analysis confirmed the prognostic role of
antecedent febrile seizures in only one report (RamosLizana et al., 2010). In that study, prior febrile seizures
predicted a twofold risk of relapse in 216 seizure-free
children [Level of evidence: 3].
Recommendations
History of febrile seizures per se should not be a contraindication to treatment discontinuation [Strength of recommendation: B].
Epilepsia, 54(Suppl. 7):2–12, 2013
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Question 9: Should We Exclude
Treatment Withdrawal in
Patients with Some Epilepsy
Syndromes?
Epilepsy type was investigated in 23 studies (two thirds
of them in children) and found to be associated with
seizure outcome in 12 (multivariate analysis, 2) (Table 1).
Specific epilepsy syndromes like juvenile myoclonic
epilepsy (associated with an increased risk of relapse) and
benign epilepsy with centrotemporal spikes (associated
with a reduced risk of relapse) were significant outcome
predictors in the study of Shinnar et al. (1994). In the randomized trial of early versus delayed withdrawal (Peters
et al., 1998), the risk of relapse in partial epilepsy was
increased compared to generalized epilepsy, with symptomatic and cryptogenic partial epilepsy in decreasing
order. Epilepsy type was confirmed as an independent outcome predictor in the extended follow-up of that study
(Geerts et al., 2005). A population-based study investigating long-term prognosis of epilepsy syndromes in 148
patients with childhood-onset epilepsy found 5-year terminal remission in 59% of patients with symptomatic partial epilepsies and in 13% of patients with symptomatic/
cryptogenic generalized epilepsies (Sillanpaa & Schmidt,
2006). These data are consistent with others (Camfield &
Camfield, 2007; Geerts et al., 2010) [Evidence level: 3].
Recommendations
Epilepsy syndrome should be always included in the
decision process at the time of treatment discontinuation.
In this regard, a case should be made to stop treatment in
benign epilepsy with centrotemporal spikes and in most
idiopathic generalized epilepsies. In contrast, withholding
treatment even in seizure-free patients might be an option
for cryptogenic or symptomatic generalized epilepsies,
juvenile myoclonic epilepsy, and symptomatic partial epilepsies. However, in these latter cases, the patient should
be informed of the possibility that on occasion seizures
might not occur and treatment stop should not be denied if
required [Strength of recommendation: B].

Question 10: Should We
Consider Treatment
Withdrawal Only in Patients
with Lower Seizure Frequency
before Entering Remission and/
or Shorter Duration of Active
Epilepsy and/or Less Difficult
Seizure Control?
The duration of active epilepsy was investigated in 27
studies (Table 1). Prolonged disease duration was a
Epilepsia, 54(Suppl. 7):2–12, 2013
doi: 10.1111/epi.12305

predictor of seizure relapse in 11 studies. Only the report
by Holowach Thurston et al. (1982) found long duration
of active epilepsy before control a predictor of relapse in
children, when adjusting for other factors. In another
report (Emerson et al., 1981), the number of generalized
tonic–clonic seizures before control was an independent
predictor of relapse. Longer time before onset of treatment, prolonged duration of the active phase of the disease, and higher seizure frequency are all markers of
severity of epilepsy and may explain the higher risk of
relapse after drug discontinuation. Nevertheless, the great
variability of the definitions used prevent any inference
from the available data [Level of evidence: 4].
Recommendations
Prolonged duration of active disease before and during
treatment and high seizure frequency should not be a contraindication to treatment discontinuation [Strength of recommendation: C].

Question 11: What Is the Most
Appropriate Tapering Period?
The duration of the tapering period was investigated in
10 studies, almost exclusively in children (Table 1).
Tapering periods varied between 1 month and >4 years.
Significant results in favor of longer tapering periods were
obtained in four studies, one of them after adjusting for
other factors. In that study (Mastropaolo et al., 1992), sudden discontinuation indicated a higher risk of relapse. In a
Cochrane review of randomized trials comparing slow
versus rapid taper (Ranganathan & Ramaratnam, 2006)
there was only one study (of suboptimal quality) involving
149 children. The rapid taper group consisted in 6 weeks
and the slow taper group in 9 months. There were no
differences in the number of seizure-free patients at the end
of 1, 2, 3, 4, and 5 years of follow-up [Level of evidence: 4].
Recommendations
Slow discontinuation of antiepileptic drugs should be
encouraged and the duration of the tapering period should
be tailored to the patient’s needs and preference [Strength
of recommendation: C].

Question 12: Is a Patient Taking
Two or More Drugs at Higher
Risk of Relapse Compared to a
Patient on Monotherapy?
Twenty-three studies investigated the number of drugs
taken at time of withdrawal (Table 1). In eight studies,
taking two or more drugs carried a higher risk of relapse
than taking monotherapy (multivariate analysis, 2). In a
study involving 266 children discontinuing treatment after
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two or more years of seizure freedom (Vurucu et al.,
2010), the total number of antiepileptic drugs taken was
the only risk factor for seizure recurrence (odds ratio
30.02; 95% CI 7.42-121-44). The MRC Antiepileptic
Drug Withdrawal Study Group (1993) identified several
factors increasing the risk of recurrence. These included,
among others (see question 14), taking more than one antiepileptic drug [Level of evidence: 4].
Recommendations
The patient should be warned that taking two or more
drugs at the time of treatment discontinuation may be
associated with an increased risk of relapse. However, discontinuation of AEDs might be considered, in particular
when no other concurrent negative prognostic factors
occurs [Strength of recommendation: C].

having had an abnormal EEG. In a population-based
cohort including 504 children followed for an average of
7 years (Camfield et al., 1993), the variables predicting
remission at 12 months after treatment start included age
<12 years, normal intelligence, prior neonatal seizures,
and fewer than 21 seizures before treatment. Prediction
was enhanced by including the number of seizures
between 6 and 12 months of treatment. The differences in
the variables included in these models and the overall
methodology of the underlying studies prevent comparisons and inferences [Level of evidence: 4].
Recommendations
A patient who is age 12 years or older and has seizures
after treatment start should be cautioned not to stop
treatment [Strength of recommendation: C].

Question 13: Does the Drug
Taken at Time of
Discontinuation Matter?

Question 15: How long Should
We Monitor Patients after
Treatment Discontinuation?

There are only few reports (with inconsistent findings)
assessing the contribution of individual drugs on the
relapse rate after treatment discontinuation with inconsistent findings (Specchio & Beghi, 2004). In the 1,113 children and adults included in the randomized trial
comparing slow withdrawal to no withdrawal of AEDs,
83% of patients were receiving monotherapy with carbamazepine, phenobarbital/primidone, phenytoin, or valproate at low doses, and plasma levels were below the usual
optimal range (Chadwick, 1999). The most important factor determining seizure recurrence was continued therapy,
which was the case for barbiturates, phenytoin, and valproate [Level of evidence; 4].

The studies investigating the risk of seizure recurrence
after drug discontinuation had follow-up periods ranging
from few months to >20 years. The relapse rates were
highest in the first 6 months after completion of treatment
stop and decreased thereafter. As indicated by Specchio
and Beghi (2004), the cumulative time-dependent probability of remaining seizure-free at 1, 2, and 3 years or
longer was, respectively, 39–95%, 35–91%, and 34–89%.
These wide ranges can be explained by the differing populations and study designs. In studies with longer follow-up
periods, a further nonsignificant decrease in the chance of
remaining seizure-free was detected. In the meta-analysis
by Berg and Shinnar (1994), the cumulative probability of
relapse at 1 year after initiating AED withdrawal was
25% (95% CI 21–30%) and at 2 years it was 29% (95% CI
24–34%) [Level of evidence: 2].

Recommendations
The decision to stop or withhold treatment in a seizurefree patient is not affected by the type of drug to be
removed [Strength of recommendation: C].

Question 14: Which
Combinations of Risk Factors
Help the Decision to Withhold
Treatment?
Several studies using multivariable analysis models
identified combinations of risk factors affecting the risk of
seizure relapse. Prognostic indexes were also developed.
One of them, based on a Cox proportional hazards model,
used the data of the MRC Antiepileptic Drug Withdrawal
Study Group (1993). The factors included were age
16 years or older, taking more than one AED, experiencing seizures after starting treatment, history of generalized
tonic–clonic seizures, history of myoclonic seizures, and

Recommendations
A patient discontinuing treatment for seizure freedom
should be followed for no fewer than 2 years [Strength of
recommendation: B].

Discussion
The following issues were addressed as indicators of
the risk of seizure recurrence after drug withdrawal in the
critical appraisal of published reports: length of the seizure-free period after treatment initiation, difference in
seizure-free periods in children and adults, EEG pattern at
the time of discontinuation, etiology of epilepsy (including mental retardation and perinatal insults), seizure type
(s), patient’s age and sex, family history of epilepsy,
history of febrile seizures, epilepsy syndromes, seizure
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frequency before entering remission, duration of active
epilepsy, tapering period, number and type of antiepileptic
drug(s) taken at time of discontinuation, combination of
risk factors for recurrence, and length of patient monitoring after treatment discontinuation.
Levels of evidence rated 2 for EEG pattern at the time
of discontinuation, etiology of epilepsy, and length of
patient monitoring after drug discontinuation; 3 for
length of seizure-free period after treatment initiation,
difference in seizure-free periods in children and adults,
patient’s age and sex, family history of epilepsy, history
of febrile seizures, partial seizure type, and epilepsy syndromes; 4 for seizure frequency before entering remission, prolongation of active epilepsy, difficulty of seizure
control, appropriateness of tapering period, number of
drugs taken versus monotherapy, antiepileptic drug(s)
taken at time of discontinuation, and combination of risk
factors.
A grade B recommendation was achieved for EEG pattern at the time of discontinuation, etiology of epilepsy,
length of patient monitoring after drug discontinuation,
length of seizure-free period after treatment initiation, difference in seizure-free periods in children and adults,
patient’s age and sex, family history of epilepsy, history of
febrile seizures, partial seizure type, epilepsy syndromes,
and length of patient monitoring after drug discontinuation. A grade C recommendation was attained for seizure
frequency before entering remission, prolongation of
active epilepsy, difficulty of seizure control, number and
type of antiepileptic drug(s) taken at time of discontinuation, combination of risk factors, and length of tapering
period.
Based on the aforementioned levels of evidence and
strength of recommendations, the following indications
can be given when considering drug withdrawal in seizure-free patients:
1 An abnormal EEG (epileptiform abnormalities or specific EEG patterns) at the time of treatment discontinuation is associated with an increased risk of relapse,
although of a limited relevance if the abnormal EEG is
the only negative prognostic predictor. The decision to
stop treatment should be considered in the light of
other (concurrent) predictors of relapse and the social
and personal complications of a seizure relapse.
2 A documented etiology of seizures, including the presence of mental retardation and/or abnormal neurologic
or imaging findings, is also associated with an
increased risk of relapse; however, as with an abnormal EEG, the risk is of a limited relevance if this is the
only negative prognostic predictor. The decision to
stop treatment should be also considered in the light of
the social and personal complications of a seizure
relapse. However, an abnormal EEG pattern associated with a documented etiology of seizures warns
against treatment discontinuation.
Epilepsia, 54(Suppl. 7):2–12, 2013
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3 A patient discontinuing treatment for seizure freedom
should be followed for no fewer than 2 years.
4 A minimum period of 2 years of seizure freedom
should precede drug withdrawal.
5 The period of seizure freedom in children can be considerably shorter than that in adults and depends on
epilepsy syndrome. This is particularly true for syndromes with a favorable outcome, such as rolandic
epilepsy and benign infantile epilepsies (Capovilla &
Vigevano, 2001; Hughes, 2010). In these cases, treatment could be withdrawn after a maximum period of
1 year.
6 The presence of partial seizures should not be considered per se a risk factor for relapse, in absence of other
relevant seizure predictors (abnormal EEG and/or
documented etiology). Seizure type should be
assessed along with other variables when the decision
to stop treatment must be taken.
7 Age at onset of seizures should be considered along
with other factors in the context of an epilepsy syndrome. Older age at onset of seizures does not represent a risk for recurrence if other negative prognostic
predictors are not present.
8 Female patients carry a higher risk of relapse than
males, but sex should not influence the decision to stop
or withhold treatment unless other factors (e.g.,
epilepsy syndrome) are associated.
9 Family history of epilepsy and history of febrile seizures do not contraindicate treatment discontinuation
when all the other seizure predictors have been
excluded.
10 Epilepsy syndrome should be always included in the
decision process at the time of treatment discontinuation. Treatment can be withdrawn in benign epilepsy with centrotemporal spikes and in most
idiopathic generalized epilepsies, but in contrast,
withholding treatment even in seizure-free patients
might be an option for cryptogenic or symptomatic
generalized epilepsies, juvenile myoclonic epilepsy,
and symptomatic partial epilepsies. However, even
when suggesting treatment maintenance, the patient
should be informed of the possibility that on occasional seizures might not occur and treatment stop
should not be denied if required.
11 Prolonged duration of active disease before and during
treatment and high seizure frequency per se do not
contraindicate treatment discontinuation.
12 Slow discontinuation of AEDs should be encouraged
and the duration of the tapering period should be
tailored to the patient’s needs and preferences.
13 Treatment with two or more drugs at the time of
discontinuation may be associated with an increased
risk of relapse. However, the patient should not be
dissuaded from discontinuing treatment if he or she
has no other concurrent negative prognostic indicators.

11
Withdrawal of Antiepileptic Drugs
14 The decision to stop or withhold treatment in a seizure-free patient is not based on the type of drug to be
removed.
15 A patient discontinuing treatment for seizure freedom
should be followed for no fewer than 2 years.

Future Directions
A large multicenter study in newly diagnosed patients
followed until prolonged (2 + years) seizure remission
should be planned. This is of particular importance in
pediatric age for the most common time-limited epilepsy
syndromes. Prognostic predictors of seizure relapse
(selected among those discussed in the present guideline) should be identified using standard definitions. All
factors whose prognostic relevance was confirmed (or
excluded) in studies supported by levels of evidence 3
or 4 should be investigated. These include the length of
seizure-free period, seizure type, age at onset of seizures, sex, family history of epilepsy and/or febrile seizures, epilepsy syndrome, duration of active disease,
seizure frequency before remission, daily dose tapering,
and number and type of drugs. The sample should be of
sufficient size to consent stratification of patients
according to age at treatment discontinuation (children
vs. adults) and to assess combinations of prognostic predictors.
An international cohort study with a period of followup of 2–5 years should easily meet these requirements
and, at the same time, favor the external validity (i.e., generalizability) of the results.

Disclosures
Dr. Beghi serves on the editorial advisory boards of Epilepsia,
Amyotrophic Lateral Sclerosis, Clinical Neurology & Neurosurgery,
and Neuroepidemiology; he has received funding for travel and
speaker honoraria from UCB-Pharma, Sanofi-Aventis, GlaxoSmithKline (GSK), Eisai, Inc.; funding from GSK for educational presentations, and from Agenzia Italiana del Farmaco, Sanofi-Aventis,
Janssen-Cilag, Eisai, Lombardy Region, Istituto Superiore di Sanita,
and the American ALS Association for the coordinating activity of
randomized controlled trial and observational study protocol. Dr. Iudice has received in the last 2 years research grant, speaker’s or
consultancy fees from Janssen, UCB Pharma, Eisai, Bayer-Schering,
Merck-Serono, Teva, and Biogen. Dr. Zaccara received speaker’s or
consultancy fees from the manufacturers of topiramate (Jansen and
Cilag); lacosamide, and levetiracetam (UCB Pharma); retigabine
(GSK); valproic acid (Sanofi-Aventis); and eslicarbazepine and zonisamide (Eisai). The remaining authors have no conflicts of interest
to disclose.
We confirm that we have read the Journal’s position on issues involved
in ethical publication and affirm that this report is consistent with those
guidelines.

References
Beghi E. (2011) AED discontinuation may not be dangerous in seizurefree patients. J Neural Transm 118:187–191.

Berg AT, Shinnar S. (1994) Relapse following discontinuation of
antiepileptic drugs: a meta-analysis. Neurology 44:601–608.
Camfield P, Camfield C. (2005) The frequency of intractable seizures
after stopping AEDs in seizure-free children with epilepsy.
Neurology 22:973–975.
Camfield P, Camfield C. (2007) Long-term prognosis for symptomatic
(secondarily) generalized epilepsies: a population-based study.
Epilepsia 48:1128–1132.
Camfield C, Camfield P, Gordon K, Smith B, Dooley J. (1993) Outcome
of childhood epilepsy; a population-based study with a simple
predictive scoring system for those treated with medication. J Pediatr
122:861–868.
Capovilla G, Vigevano F. (2001) Benign idiopathic partial epilepsies in
infancy. J Child Neurol 16:874–881.
Chadwick D. (1999) Does withdrawal of different antiepileptic
drugs have different effects on seizure recurrence? Further results
from the MRC Antiepileptic Drug Withdrawal Study. Brain
122:441–448.
Dooley J, Gordon K, Camfield P, Camfield C, Smith E. (1996)
Discontinuation of anticonvulsant therapy in children free of seizures
for 1 year: a prospective study. Neurology 46:969–974.
Emerson R, D’Souza BJ, Vining EP, Holden KR, Mellits ED, Freeman
JM. (1981) Stopping medication in children with epilepsy. Predictors
of outcome. N Engl J Med 304:1125–1129.
Galimberti CA, Manni R, Parietti L, Marchioni E, Tartara A. (1993)
Drug withdrawal in patients with epilepsy: prognostic value of the
EEG. Seizure 2:213–220.
Gebremariam A, Mengesha W, Enqusilassie F. (1999) Discontinuing
anti-epileptic medication(s) in epileptic children: 18 versus
24 months. Ann Trop Paediatr 19:93–99.
Geerts AT, Niermeijer JMF, Peters ACB, Arts WFM, Brouwer OF,
Stroink H, Peeters EAJ, van Donselaar CA. (2005) Four-year
outcome after early withdrawal of antiepileptic drugs in childhood
epilepsy. Neurology 64:2136–2138.
Geerts A, Arts WF, Stroink H, Peeters E, Brouwer O, Peters B, Laan L,
van Donselaar C. (2010) Course and outcome of childhood epilepsy:
a 15-year follow-up of the Dutch Study of Epilepsy in Childhood.
Epilepsia 51:1189–1197.
Hixson JD. (2010) Stopping antiepileptic drugs: when and why? Curr
Treat Options Neurol 12:434–442.
Holowach Thurston J, Thurston DL, Hixon BB, Kelle AJ. (1982)
Prognosis in childhood epilepsy. Additional follow-up of 148
children 15 to 23 years after withdrawal of anticonvulsant therapy. N
Engl J Med 306:831–836.
Hughes JR. (2010) Benign epilepsy of childhood with centrotemporal
spikes (BECTS): to treat or not to treat, that is the question. Epilepsy
Behav 19:197–203.
Kwan P, Brodie MJ. (2000) Early identification of refractory epilepsy. N
Engl J Med 342:314–319.
Lossius MI, Hessen E, Mowinckel P, Stavem K, Erikssen J, Gulbrandsen
P, Gjerstad L. (2008) Consequences of antiepileptic drug withdrawal:
a randomized, double-blind study (Akershus Study). Epilepsia
49:455–463.
Mastropaolo C, Tondi M, Carboni F, Manca S, Zoroddu F. (1992)
Prognosis after therapy discontinuation in children with epilepsy. Eur
Neurol 32:141–145.
Matricardi M, Brinciotti M, Benedetti P. (1989) Outcome after
discontinuation of antiepileptic drug therapy in children with
epilepsy. Epilepsia 30:582–589.
Medical Research Council Antiepileptic Drug Withdrawal Study Group.
(1991) Randomised study of antiepileptic drug withdrawal in patients
in remission. Lancet 337:1175–1180.
MRC Antiepileptic Drug Withdrawal Study Group. (1993) Prognostic
index for recurrence of seizures after remission of epilepsy. BMJ
306:1374–1378.
Ohta H, Ohtsuka Y, Tsuda T, Oka E. (2004) Prognosis after withdrawal
of antiepileptic drugs in childhood-onset cryptogenic localizationrelated epilepsies. Brain Dev 26:19–25.
Olmez A, Arslan U, Turanli G, Aysun S. (2009) Risk of recurrence after
drug withdrawal in childhood epilepsy. Seizure 18:251–256.
Pavlovic M, Jovic N, Pekmezovic T. (2011) Antiepileptic drugs
withdrawal in patients with idiopathic generalized epilepsy. Seizure
20:520–525.
Epilepsia, 54(Suppl. 7):2–12, 2013
doi: 10.1111/epi.12305

12
E. Beghi et al.
Pestre M, Loiseau P, Dartigues JF, Larrieu E, Cohadon S. (1987) Arret
du traitement dans les crises epileptiques de l’adolesence. Rev Neurol
143:40–46.
Peters ACB, Brouwer OF, Geerts AT, Arts WFM, Stroink H, van
Donselaar CA. (1998) Randomized prospective study of early
discontinuation of antiepileptic drugs in children with epilepsy.
Neurology 50:724–730.
Ramos-Lizana J, Aguirre-Rodriguez J, Aguilera-Lopez P, CassinelloGarcia E. (2010) Recurrence risk after withdrawal of antiepileptic
drugs in children with epilepsy: a prospective study. Eur J Paediat
Neurol 14:116–124.
Ranganathan LN, Ramaratnam S. (2006) Rapid versus slow
withdrawal of antiepileptic drugs. Cochrane Database Syst Rev
CD005003.
Schmidt D. (2008) Antiepileptic drug withdrawal in seizure-free
patients. Lancet 372:610–611.
Schmidt D. (2011) AED discontinuation may be dangerous for seizurefree patients. J Neural Transm 118:183–186.
Schmidt D, L€
oscher W. (2005) Uncontrolled epilepsy following
discontinuation of antiepileptic drugs in seizure-free patients: a
review of current clinical experience. Acta Neurol Scand 111:291–
300.
Shinnar S, Vining EPG, Mellits ED, D’Souza BJ, Holden K,
Baumgardner RA, Freeman JM. (1985) Discontinuing antiepileptic
medication in children with epilepsy after two years without seizures.
N Engl J Med 313:976–980.

Epilepsia, 54(Suppl. 7):2–12, 2013
doi: 10.1111/epi.12305

Shinnar S, Berg AT, Moshe SL, Kang H, O’Dell C, Alemany M,
Goldensohn ES, Hauser WA. (1994) Discontinuing antiepileptic
drugs in children with epilepsy: a prospective study. Ann Neurol
35:534–545.
Sillanpaa M, Schmidt D. (2006) Prognosis of seizure recurrence after
stopping antiepileptic drugs in seizure-free patients. A long-term
population-based study of childhood-onset epilepsy. Epilepsy Behav
8:713–719.
Sirven JI, Sperling M, Wingerchuk DM. (2001) Early versus late
antiepileptic drug withdrawal for people with epilepsy in remission.
Cochrane Database Syst Rev 3:CD001902.
Specchio LM, Beghi E. (2004) Should antiepileptic drugs be withdrawn
in seizure-free patients? CNS Drugs 18:201–212.
Specchio LM, Tramacere L, La Neve A, Beghi E. (2002) Discontinuing
antiepileptic drugs in patients who are seizure free on monotherapy. J
Neurol Neurosurg Psychiatry 72:22–25.
Tinuper P, Avoni P, Riva R, Provini F, Lugaresi E, Baruzzi A. (1996)
The prognostic value of the electroencephalogram in antiepileptic
drug withdrawal in partial epilepsies. Neurology 47:76–78.
Vermeulen J, Aldenkamp AP. (1995) Cognitive side-effects of chronic
antiepileptic drug treatment: a review of 25 years of research.
Epilepsy Res 22:65–95.
Vurucu S, Saldir M, Unay B, Akin R. (2010) Determination of risk
factors associated with seizure relapse after antiepileptic drug
withdrawal. Cent Eur J Med 5:251–256.

