SPECIAL ARTICLE

Antiseizure Medication Withdrawal in
Seizure-Free Patients: Practice Advisory
Update Summary
Report of the AAN Guideline Subcommittee
David Gloss, MD, MPH & TM, Kimberly Pargeon, MD, MA, Alison Pack, MD, Jay Varma, MD,
Jacqueline A. French, MD, Benjamin Tolchin, MD, MS, Dennis J. Dlugos, MD, MSCE, Mohamad A. Mikati, MD,
Cynthia Harden, MD, on behalf of the AAN Guideline Subcommittee

®

Neurology 2021;97:1072-1081. doi:10.1212/WNL.0000000000012944

Correspondence
American Academy of
Neurology
guidelines@aan.com

Abstract
Objective
To update a 1996 American Academy of Neurology practice parameter.
Methods
The authors systematically reviewed literature published from January 1991 to March 2020.
Results
The long-term (24–60 months) risk of seizure recurrence is possibly higher among adults who
have been seizure-free for 2 years and taper antiseizure medications (ASMs) vs those who do not
taper ASMs (15% vs 7% per the 1 Class I article addressing this issue). In pediatric patients, there
is probably no signiﬁcant diﬀerence in seizure recurrence between those who begin tapering
ASMs after 2 years vs 4 years of seizure freedom, and there is insuﬃcient evidence of signiﬁcant
diﬀerence in risk of seizure recurrence between those who taper ASMs after 18 months of seizure
freedom and those tapering after 24 months. There is insuﬃcient evidence that the rate of seizure
recurrence with ASM withdrawal following epilepsy surgery after 1 year of seizure freedom vs
after 4 years is not signiﬁcantly diﬀerent than maintaining patients on ASMs. An epileptiform
EEG in pediatric patients increases the risk of seizure recurrence. ASM withdrawal possibly does
not increase the risk of status epilepticus in adults. In seizure-free adults, ASM weaning possibly
does not change quality of life. Withdrawal of ASMs at 25% every 10 days to 2 weeks is probably
not signiﬁcantly diﬀerent from withdrawal at 25% every 2 months in children who are seizure-free
in more than 4 years of follow-up.
Recommendations
Fourteen recommendations were developed.
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Glossary
AAN = American Academy of Neurology; ASM = antiseizure medication; CI = conﬁdence interval; COI = conﬂict of interest;
GS = Guideline Subcommittee; GTCS = generalized tonic-clonic seizure; HR = hazard ratio; OR = odds ratio; RR = relative risk.

Epilepsy is a common disease of the brain and accounts for
approximately 1% of the global burden of all disease.1,2 In the
United States alone, an estimated 70,000–200,000 adults per
year will present with a ﬁrst unprovoked seizure.3,4 The purpose of prescribing an antiseizure medication (ASM) is to
render patients with epilepsy seizure-free, a task that is accomplished approximately two-thirds of the time.5,6 When
seizure freedom is achieved, there is the inevitable question of if
and when ASMs should be weaned. Epilepsy is not considered
resolved until a patient is seizure-free for at least 10 years and
oﬀ ASMs for at least the past 5 years.7
This practice advisory updates a 1996 American Academy of
Neurology (AAN) practice parameter,8 which recommended
that after assessing the risks and beneﬁts for both patient and
society of a recurrent seizure, the discontinuation of ASMs
may be considered if the patient meets the following proﬁle:
c
c

c
c

Seizure-free 2–5 years while taking ASMs (mean 3.5 years)
Single type of partial seizure (simple partial or complex
partial or secondary generalized tonic-clonic seizure
[GTCS]) or single type of primary generalized seizures
Normal neurologic examination results/normal IQ
EEG normalized while taking ASMs

A Cochrane review addressed this question in children
without generalized seizures but was unable to address this
issue in adults or in children with generalized seizures.9
The panel for this practice advisory examined questions
similar to those addressed in the Cochrane review: For patients with epilepsy taking ASMs who have been seizure-free
for at least 12 months, does stopping ASMs, compared with
not stopping, do the following?
1.
2.
3.
4.
5.
6.

Increase the risk of seizure recurrence (and are there risk
factors for seizure recurrence?)
Increase the risk of status epilepticus
Reduce medication-related side eﬀects
Change quality of life
Change the risk of mortality
Change any of the above risks based on the speed of ASM
withdrawal

Data for children were analyzed separately from data for adults
because of biological diﬀerences in risk of seizure recurrence
between the 2 groups. We deﬁned adults as those aged 18 years
or older and children as those younger than 18 years. We also
distinguished focal (i.e., partial) from generalized seizures because
of diﬀerences in the underlying mechanism causing epilepsy.
Neurology.org/N

Description of the Analytic Process
In 2012, the Guideline Subcommittee (GS) of the AAN convened a panel of clinicians with expertise in epilepsy, including
content experts (D.G., K.P., J.V., J.A.F., C.H.), a methodologist
(D.G.), and GS members (J.A.F., C.H.), to update the 1996
practice parameter, summarized here. In 2020, the GS member
B.T. was added to the panel, and 2 content experts with expertise in pediatric neurology, D.J.D. and M.A.M., were added
to the panel. The full-length update, including a more detailed
description of the analytic process, can be viewed at aan.com/
Guidelines/home/GetGuidelineContent/996.
Each author was required to submit a conﬂict of interest (COI)
form and curriculum vitae, which were reviewed by D.G. and
AAN staﬀ for ﬁnancial and intellectual COIs. The lead developer (D.G.) had no COIs. At project initiation and until
September 2018, 1 of the 5 practice advisory developers (J.A.F.)
was determined to have relevant COIs. One of the content
experts added to the panel in 2020 (D.J.D.) was also determined
to have relevant COIs. Neither of these COIs was judged to be
signiﬁcant enough to preclude participation. Both of these
judgments were made with the leadership team of the AAN GS.
Although one of the developers (C.H.) had no COIs at the time
the project was initiated, she accepted a new employment position with Xenon Pharmaceuticals in September 2018. Because
of this conﬂict, she recused herself from further participation on
the panel at that time as required by the AAN clinical practice
guideline development process manual.10 A member of the GS
with content expertise (A.P.), and no COIs, was appointed to
the panel in October 2018 to replace C.H., who is listed as an
author because of her contributions before September 2018.
After she was recused, the panel continued the development
process with internal review of the manuscript, an updated
search, a vote on the recommendations, and peer review.
Outcome Criteria
We addressed the following outcome measures, measured at
12 months or more, comparing those who withdrew from and
those continuing taking ASMs:
1.

2.

3.
4.
5.

Seizure relapse: These data were divided between
children and adults and between those with electroclinical syndromes and epilepsy surgery
Risk factors for either higher or lower rates of seizure
recurrence that give odds ratios (ORs) at the same time
points as measured by the chance of seizure freedom
Quality of life data available at the same time points
Occurrence of status epilepticus
Mortality
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Variables
We did not prespecify the variables to be considered; instead,
we accepted anything the included articles found. We hoped
this would be more likely to produce meaningful evidence
without prespeciﬁed limitations. For any question with 10 or
more trials, a funnel plot was preplanned to estimate publication bias.

A modiﬁed form of the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) process
was used to develop conclusions. In this process, the evidence
is analyzed on the basis of various parameters of risk of bias
(multiple types), consistency, directness, precision, and
publication bias and upgraded or downgraded according to
the AAN process.10

There was one post hoc decision imposed by the GS after a
review of the initial manuscript, in which patient-reported
GTCS conﬁrmed by a clinical coordinator would be enough
to qualify for Class III, as this would be considered adequate
for a reliable patient-reported outcome. All full-text articles
were re-reviewed for inclusion due to this post hoc decision.

The panel followed the AAN process10 to formulate a rationale
for each of the recommendations. The rationales precede the
recommendation statements. According to the AAN process, 4
types of premises can be used to support recommendations:
(1) evidence-based conclusions from the systematic review, (2)
generally accepted principles of care, (3) strong evidence from
related conditions, and (4) deductive inferences from other
premises. Recommendations must always be supported by at
least one premise. The level of obligation of the recommendations was assigned using a modiﬁed Delphi process.

In April 2013, Medline, CINAHL, DARE, and CENTRAL
databases were searched for articles published between January
1991 and April 2013 for relevant peer-reviewed articles that
met inclusion criteria, published in English. This search yielded
2,148 articles. In addition, the 17 articles included in the 1996
practice parameter and articles reviewed by the Cochrane review on this topic9 were reviewed for inclusion. Of the reviewed
abstracts, 154 were identiﬁed as potentially relevant and their
corresponding articles obtained for full-text review. Each of the
154 articles was reviewed by 2 panel members working independently of each other. Disagreements in article ratings
were resolved by discussion. During full text review, there was
evidence for an additional question regarding the speed of
withdrawal; thus, it was added, and abstracts were re-reviewed.
No additional articles were included. The panelists selected 13
articles for inclusion in the analysis. An updated literature
search completed in December 2016 identiﬁed 106 additional
articles, none of which was included. A third literature search
was completed in March 2020 to identify articles published
since December 2016. Ten additional articles were identiﬁed
for full text review, but no additional studies were included in
this review, as they either did not answer the questions of the
guideline or were classiﬁed as Class IV.
Selected articles contained information relevant to the 6
questions posed above and had acceptable study designs, including randomized and nonrandomized studies and prospective and retrospective case series published after 1991 that
had a control group. We chose to examine studies after 1991
because the 1996 practice parameter did not contain literature
beyond this point. Reviews, editorials, and meta-analyses were
excluded. Studies of 29 or fewer participants were excluded
because any conﬁdence intervals (CIs) formulated from such
small studies would not be informative. Also excluded were
studies that included fewer than 20% or an unknown number of
patients who have had a single seizure, rather than epilepsy,
studies that would be rated as Class IV, studies not relevant to
the clinical questions, studies including participants who had
unrelated diseases or were outside of the study population, and
articles that were not peer-reviewed. Each of the 164 articles
was rated by 2 panel members using the AAN criteria for
classiﬁcation of prognosis and treatment.10
1074

Neurology | Volume 97, Number 23 | December 7, 2021

Analysis of Evidence
For Patients With Epilepsy Taking ASMs Who
Have Been Seizure-Free for at Least 12 Months,
Does Stopping ASMs Compared With Not
Stopping Increase the Risk of Seizure
Recurrence, and Are There Risk Factors for
Seizure Recurrence?
Adults

One Class I study11 and 3 Class III studies12-14 examined this
question. The Class I study11 enrolled 160 adults who had been
seizure-free for 2 years. Patients were randomized to ASM
withdrawal, using placebo, or ASM continuance. The risk of
recurrence during the 12 months of the study was not signiﬁcantly diﬀerent between the groups: 15% of the withdrawal
group vs 7% of the nonwithdrawal group experienced seizures
following ASM withdrawal (relative risk [RR] 2.46, 95% CI
0.85–7.08; p = 0.95). The follow-up portion of the study was
Class IV. The risk of seizure recurrence is low compared with
other studies with a higher risk of bias.
One Class III study was a nonrandomized, mostly adult, cohort
trial in which patients and their caregivers decided whether to
withdraw ASMs.12 Study participants were patients with epilepsy
who were seizure-free for at least 2 years and receiving stable
ASM monotherapy. At 60 months, the chance of remaining
seizure-free was 68% (95% CI 62%–74%) among patients who
continued treatment and 48% (95% CI 38%–57%) among patients who did not. During the 60 months of follow-up, after
multivariate adjustment, the hazard ratio (HR) for seizure recurrence in patients in whom ASMs were withdrawn was 2.9
(95% CI 1.8–4.6; p < 0.001).
One Class III study randomized 1,013 patients who were
seizure-free for at least 2 years to continued ASM treatment vs
ASM withdrawal.13 The study was included because a majority of seizure recurrences were GTCS (74%) and, thus,
Neurology.org/N
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considered objective. The study primarily included adults
(median age was 26–27 years and medians were presented by
group; however, 25% of patients were aged 16–17 years at enrollment). Data were not presented separately between adults
and children; therefore, the study was used to inform the adult
question. The baseline groups were not equivalent. For example,
those with a history of attempted ASM withdrawal (OR 0.6, 95%
CI 0.5–0.8; p < 0.0001) as well as those with a driving license
were less likely to be randomized (OR 0.13, 95% CI 0.1–0.18; p
< 0.0001), and those with special schooling were more likely to
be randomized (OR 5.4, 95% CI 3.5–9.4; p < 0.0001). Of patients who withdrew ASMs, 43% (221/510) had a recurrent
seizure, compared with 26% (133/503) of patients who continued taking ASMs (OR 2.12, 95% CI 1.63–2.77; p < 0.0001).
Another Class III study14 compared 168 recurrences out of
221 (76%) patients in the withdrawal group and 100 recurrences out of 133 patients (75%) in the ASM continuation group having multiple recurrences. There was not a
statistically signiﬁcant diﬀerence in risk of more than 1 seizure if there was a single recurrence (OR 1.04, 95% CI
0.63–1.72; p < 0.86).
Conclusions

In adults who have been seizure-free for 2 years, there is not
evidence to support or refute a diﬀerence in the rate of seizure
recurrence in those who taper ASMs vs those who do not. The
point estimate is 2 times greater seizure recurrence in those who
taper vs those who do not (15% vs 7%), although this diﬀerence
is not signiﬁcantly diﬀerent. The strength of evidence was
downgraded due to imprecision. There were discussions about
how to handle the fact that the study had lower risk of seizure
recurrence than all other studies, and it was downgraded again
for a lack of generalizability because the authors believed that
this study represented a diﬀerent population than is typical (very
low conﬁdence, 1 Class I study downgraded for imprecision and
generalizability). In the long term (24–60 months), the risk of
seizure recurrence is possibly higher among those who taper
ASMs (low conﬁdence, 2 Class III studies).
Children

Two Class II and 2 Class III studies addressed the risk of
seizure recurrence after stopping ASMs and risk factors for
recurrence in children. In 1 Class II study, 57 patients (mean
age 9.5 years) who had seizure control for at least 2 years were
tapered either at 2 years or 4 years of seizure freedom.15 The
Kaplan-Meier survival curve did not demonstrate signiﬁcant
diﬀerences in seizure freedom over the 54 months of followup. In the other Class II study, 149 patients (mean age of 11
years) who had been seizure-free for at least 18 months were
randomized into tapering at 2 years or 4 years of seizure
freedom.16 Kaplan-Meier survival curves over the 300 weeks
of follow-up were not signiﬁcantly diﬀerent between the 2
groups. In the Class III study, patients who had been seizurefree for 18 months were randomized to taper ASMs immediately or to wait an additional 6 months (taper at 24 months).
Neurology.org/N

Of those tapering at 18 months, mean age was 6.7 years. Of
those tapering at 24 months, mean age was 5.8 years.17 There
was no signiﬁcant diﬀerence for seizure recurrence risk during
the follow-up period. During follow-up, 12 of 41 (29%) patients who tapered at 18 months had seizure recurrence
during their 38 months of mean follow-up; 14 of 39 (36%)
who tapered at 24 months had recurrence during their 24
months of mean follow-up, yielding an RR of 0.82 (95% CI
0.43–1.534). A second Class III study of 238 children (mean
age of 8.8 years) were randomized to treatment for 1 or 3
years; both groups were followed for 5 years.18 After correcting for multiple comparisons (Bonferroni correction),
there were no signiﬁcant diﬀerences in the percentage of
children seizure-free during the last 6 months of observation
(72% vs 84%, RR 0.857, 95% CI 0.740–0.991; p > 0.05) or the
entire follow-up period (32% vs 41%, RR 0.775, 95% CI
0.539–1.115; p > 0.05). In this trial, 8% of children continued
to have some seizures with treatment, and 2% became medication resistant, which was deﬁned as more than 1 seizure per
month.
Conclusions

There is probably not a signiﬁcant diﬀerence in seizure recurrence in children who taper ASMs at 2 vs 4 years (time of
seizure freedom) (moderate conﬁdence in evidence, 2 Class II
studies). There is insuﬃcient evidence whether there is a
signiﬁcant diﬀerence in the risk of seizure recurrence in children who taper ASMs at 18 vs 24 months (very low conﬁdence, 1 Class III study).
Electroclinical Syndromes

Electroclinical syndromes have some or all of the following
characteristics: speciﬁed age range at onset, speciﬁc developmental changes, speciﬁc physical characteristics, speciﬁc
seizure provoking/triggering factors, and speciﬁc EEG features.19 None of the included studies with ratings higher than
Class IV addressed the question of drug withdrawal and risk of
seizure recurrence in speciﬁc electroclinical syndromes.
Epilepsy Surgery

A single Class III study addressed the question of drug
withdrawal and risk of seizure recurrence in patients who had
undergone epilepsy surgery.20 This study did not demonstrate
signiﬁcant diﬀerences at 1 and 4 years in maintaining seizure
freedom between patients who had surgery, were seizure-free
for at least a year, and tapered ASMs and those who had
surgery, were seizure-free for at least 1 year, and continued
taking ASMs (31/34 [91%] vs 20/26 [77%], respectively; RR
1.185, 95% CI 0.937–1.499; p > 0.05).
Conclusion

There is insuﬃcient evidence to support or refute that the rate
of seizure recurrence at 1 vs 4 years in patients who have
undergone epilepsy surgery who discontinue ASMs is not
signiﬁcantly diﬀerent from the rates in patients who continue
taking ASMs (very low conﬁdence, 1 Class III study).
Neurology | Volume 97, Number 23 | December 7, 2021
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Risk Factors for Seizure Recurrence: Adults

Of the Class III studies, one study was in a mixed cohort of
mostly adults.12 In this study, the following factors were associated with a signiﬁcantly increased odds of seizure recurrence:
2 years of seizure freedom at study entry, compared with longer
times of seizure freedom (OR 2.6, 95% CI 1.5–4.8; p < 0.001),
and abnormal psychiatric examination results (OR 2.1, 95% CI
1.3–3.6; p < 0.004). Duration of active disease, epilepsy syndrome, and abnormal CT/MRI results were not signiﬁcant
factors for an increased risk of seizure recurrence.
One Class III study looked at whether there was a diﬀerence
among ASMs.21 This study found that monotherapy with
valproate, phenobarbitone and primidone, or phenytoin was
associated with a signiﬁcant risk of seizure recurrence following
ASM withdrawal (HR 1.97, 95% CI 1.29–3.0; p < 0.004; HR
3.55, 95% CI 1.24–10.2; p < 0.02; and HR 3.02, 95% CI
1.84–4.97; p < 0.001, respectively). This was not true for carbamazepine (HR 1.32, 95% CI 0.85–2.0). A second Class III
study created a risk index for seizure recurrence.22 Using a Cox
proportional hazards regression, the authors found 7 prognostic factors for increased risk of seizures: age 16 years or older
(RR 1.75, 95% CI 1.30–2.35), use of more than 1 ASM (RR
1.83, 95% CI 1.40–2.39), history of seizures after starting an
ASM (RR 1.56, 95% CI 1.19–2.04), history of tonic-clonic
seizures (RR 1.56, 95% CI 1.09–2.22), history of myoclonic
seizures (RR 1.84, 95% CI 1.13–3.01), and an abnormal EEG in
the past year (RR 1.32, 95% CI 1.01–1.73).
Risk Factors for Seizure Recurrence: Children

Three Class III prognostic studies in children were identiﬁed.
One17 found that an abnormal EEG before discontinuation was
associated with seizure recurrence in children (RR 6.21, 95% CI
5.62–68.5 [CI as given in article]). An abnormal EEG was
deﬁned as one with spikes, sharp waves, paroxysmal slowing, or
nonparoxysmal abnormalities. Two Class III prognostic studies
in the same cohort were identiﬁed.23,24 The ﬁrst23 considered
more than 20 factors; after Bonferroni correction, there were
no statistically signiﬁcant factors. The second24 looked more
speciﬁcally at EEG and found that among both groups of
children (1-year and 3-year withdrawal), there was a higher risk
of seizure recurrence in children with interictal epileptiform
activity on the EEG (24 of 51 with epileptiform activity [47%]
vs 31 of 94 without interictal epileptiform activity [33%]),
yielding an OR of 2.87 (95% CI 1.35–6.11; p = 0.006).
Conclusions

Interictal epileptiform activity on EEG possibly increases
the risk of seizure recurrence in children (low conﬁdence, 2
Class III studies). Except for an epileptiform EEG, there is
insuﬃcient evidence to support or refute that a variety of
risk factors predict a diﬀerent chance of seizure recurrence
(very low conﬁdence, 1 Class I study in adults downgraded
due to imprecision and generalizability). Neither of the
included studies speciﬁed what kind of EEG was performed
(e.g., length of study, sleep deprived); thus, we are unable to
1076
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determine what length of EEG is needed to assess seizure
recurrence risk.
For Patients With Epilepsy Who Take ASMs and
Who Have Been Seizure-Free for at Least 12
Months, Does Stopping ASMs, Compared With
Not Stopping, Increase the Risk of
Status Epilepticus?
One Class I study addressed this question.11 It did not ﬁnd
any signiﬁcant predictors for the risk of status epilepticus
(after Bonferroni correction); the study authors looked at age,
sex, age at epilepsy onset, focal (partial) vs generalized epilepsy, MRI ﬁndings, duration of seizure freedom, speciﬁc
ASMs, and a normal neurologic examination result.
No patients in the ASM withdrawal arm of the 1-year adult Class
I randomized controlled trial had status epilepticus.11 Most
studies did not speciﬁcally mention any information about this.
Conclusion

ASM withdrawal possibly may not increase the risk of status
epilepticus in adults (low conﬁdence, 1 Class I study, lowered
due to imprecision).
For Patients With Epilepsy Taking ASMs Who
Have Been Seizure-Free for at Least 12 Months,
Does Stopping ASMs, Compared to Not Stopping,
Reduce Medication-Related Side Effects?
There were no studies higher than Class IV that addressed this
question.
For Patients With Epilepsy Taking ASMs Who
Have Been Seizure-Free for at Least 12 Months,
Does Stopping ASMs, Compared to Not
Stopping, Change Quality of Life?
There was 1 Class I study that addressed this question.11 It did
not ﬁnd signiﬁcant diﬀerences in 3 quality of life measures,
including the Quality of Life in Epilepsy Inventory–89 (mean
score diﬀerence 0.3, 95% CI –1.55 to 2.07), between patients
who withdrew ASMs and those who did not.
Conclusion

In adults who are seizure-free, ASM weaning possibly does
not change quality of life (low conﬁdence, 1 Class I study,
downgraded due to data imprecision).
For Patients With Epilepsy Taking ASMs Who
Have Been Seizure-Free for at Least 12 Months,
Does Stopping ASMs, Compared to Not
Stopping, Change the Risk of Mortality?
Only 2 studies speciﬁcally discussed mortality. During the
1-year adult Class I trial of ASM withdrawal, there were no
deaths.11 During the 6 years of follow-up of a Class III study,13 2
patients who continued ASMs died, most likely from a seizure.
Conclusion

There is insuﬃcient evidence to support or refute that ASM
withdrawal may change the risk of mortality in adults because
Neurology.org/N
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there were no deaths in either arm of the trial (low conﬁdence, 1
Class I and 1 Class III study, downgraded due to imprecision).
For Patients With Epilepsy Taking ASMs Who
Have Been Seizure-Free for at Least 12 Months,
Does Stopping ASMs, Compared With Not
Stopping, Change the Risk of Seizure Recurrence
Based on the Speed of Medication Withdrawal?
Two Class II studies addressed this question in children. In 1
Class II study, 57 patients tapered ASMs by 25% every 10 days
or 25% every 2 months.15 Kaplan-Meier survival curves over
54 months of follow-up were not signiﬁcantly diﬀerent between groups. In the other Class II study, ASMs were tapered
at a rate of 25% every 2 weeks or 25% every 2 months.16 No
signiﬁcant diﬀerences were present in the Kaplan-Meier survival curves across the 300 weeks of follow-up.

deaths that occurred were in patients who continued
taking ASMs. There does not seem to be an increased risk
of status epilepticus in patients who are seizure-free for 2
years who withdrew ASMs; however, the risk of status
epilepticus may be small in the cohorts of the study, and
there may not be enough patients and time to detect a
diﬀerence. There is no evidence that 2 years has special
signiﬁcance. It is well known that status epilepticus is a
cause of mortality in epilepsy.25
Recommendation Statement 1a

In adults who are seizure-free for at least 2 years, there should
be a discussion between the clinician and the patient or
caregiver, if any, about the risks and beneﬁts of ASM withdrawal, which speciﬁcally includes and documents that:
1.

Conclusion

In children who are seizure-free, withdrawal of ASMs at a rate
of 25% every 10 days to 2 weeks is probably not signiﬁcantly
diﬀerent in risk of seizure recurrence than withdrawal at a rate
of 25% every 2 months throughout more than 4 years of
follow-up (moderate conﬁdence, 2 Class II trials).

Practice Recommendations
Recommendations Related to Adults

2.

There is possibly higher seizure recurrence in patients
who had ASM withdrawal; and
If seizures recur during or after withdrawal, there is a
small chance they will no longer respond to medications
(Level B)

Recommendation Statement 1b

When discussing either ASM withdrawal or continuation with
patients, because there is no statistically signiﬁcant evidence
to support either option, clinicians may consider individual
patient characteristics and preferences (Level C).

Recommendation 1 Rationale

Recommendation Statement 1c

There is low conﬁdence that the risk of seizure recurrence is
signiﬁcantly higher among patients with a history of seizures who
have been seizure-free over 24–60 months who taper ASMs when
compared with patients who do not taper ASMs. Once epilepsy is
masked, it is unknowable if the patient continues to have epilepsy
or not. Patients should be part of the medical decision-making
process, especially when there is clinical equipoise.

Counseling must include discussion that there is not strong evidence regarding the relationship between ASM withdrawal and
changes in the risk of mortality and status epilepticus, and, as such,
these risks have not been excluded by the evidence (Level A).

Although there is evidence for the predictive power of epileptiform abnormality in EEGs in children, there is no evidence above Class IV in adults. Moreover, the evidence in
children cannot be used as related evidence in adults, as it is
based on Class III data. The same applies for the small chance
of medication resistance seen after ASM withdrawal.
To enable patients to make decisions, all the clinically relevant
information should be made available. There are multiple
factors in making this decision:
c

c

c

Low-quality evidence suggests no diﬀerence in quality of
life between patients with well-controlled epilepsy who
stop vs continue taking ASMs.
Factors contributing to quality of life are potentially highly
individual and may include ease of ASM administration
(e.g., dose frequency), experience of side eﬀects, seizure
recurrence, and comorbidities.
In the 1-year follow-up of 1 trial, there were no deaths,
and in the 6-year follow-up of the other trial, the only

Neurology.org/N

Recommendation Statement 1d

Clinicians should counsel that recurrent seizures put people at
risk for status epilepticus and death (Level B), although
existing data do not suggest an increased risk of status epilepticus or death after ASM withdrawal.
Recommendation Statement 1e

Clinicians must explore contributors to the quality of life of
individual patients as part of shared decision-making regarding ASM discontinuation (Level A).
Recommendation Statement 1f

Clinicians should discuss with seizure-free patients that it is
unknown if EEG or imaging studies inform the decision to
withdraw ASMs (Level B).
Recommendation 2 Rationale

There is only 1 low-quality trial that examines the relationship
between epilepsy surgery and ASM withdrawal, and no conclusions can be drawn from the trial.
Recommendation Statement 2

Clinicians may discuss that the risk of seizure recurrence with
ASM withdrawal in patients who have had epilepsy surgery
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and are seizure-free is uncertain due to the lack of evidence
(Level C).
Recommendations Related to Children
Recommendation 3 Rationale

There does not appear to be a statistically signiﬁcant difference when ASMs are withdrawn in pediatric patients who
have been seizure-free for 2 years vs 4 years when patients
have been seizure-free for 18–24 months during the ﬁrst 4–6
years of follow-up. While the cohorts were broad, they do
not include large numbers of children with electroclinical
syndromes. When there is no signiﬁcant diﬀerence between
treatment and lack of treatment over long periods of time,
lack of treatment may be the preferred option. There is a
small risk of becoming medication resistant with ASM
withdrawal.
There is low conﬁdence in evidence that an epileptiform EEG
increases the risk of recurrence of seizures in children.

In children seizure-free for at least 18–24 months, in whom
there is agreement among the physician, patient, and family
to pursue consideration of ASM withdrawal, if the EEG does
not show epileptiform activity, ASM withdrawal should be
oﬀered, at a rate no faster than 25% every 10–14 days
(Level B).
Recommendation Statement 3g

Clinicians must take into account the known natural history of
the speciﬁc electroclinical syndrome when counseling about
ASM withdrawal in children (Level A [no low to moderate
risk of bias evidence]).

Suggestions for Future Research
Future areas of study include the many gaps shown by this
guideline. High-quality studies that answer the following
questions and address the following statements are needed:

Patients and families of children who are seizure-free and
contemplating ASM withdrawal would want any information
about the withdrawal process that is available. The evidence
suggests there is not a signiﬁcant diﬀerence between weaning
25% every 10 days to 2 weeks vs 2 months.

1.

Recommendation Statement 3a

3.

In children who are seizure-free for at least 18–24 months,
who do not have an electroclinical syndrome suggesting
otherwise, there should be a discussion about the risks and
beneﬁts of ASM withdrawal that speciﬁcally includes and
documents that if seizures recur during either withdrawal or
after withdrawal, there is a small chance they will no longer
respond to medication (Level B).

4.

Recommendation Statement 3b

5.
6.

Clinicians should discuss with children and their families that
ASM withdrawal can be considered because withdrawal of
ASMs does not clearly increase risk of seizure recurrence
(Level B).
Recommendation Statement 3c

Clinicians should counsel that recurrent seizures put children
at risk for status epilepticus and death (Level B), although
existing data do not suggest an increased risk of status epilepticus or death after ASM withdrawal.
Recommendation Statement 3d

Clinicians should explore contributors to quality of life for
individual patients as part of shared decision-making regarding ASM withdrawal (Level B).
Recommendation Statement 3e

In children seizure-free for at least 18–24 months, if there is
agreement among the physician, patient, and family to pursue
consideration of ASM withdrawal, an EEG should be ordered
(Level B).
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Recommendation Statement 3f
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2.

7.

Is an EEG, or a modern MRI, or any genetic testing result
a relevant prognostic factor in ASM withdrawal? Is there
a speciﬁc kind of EEG, or other qualitative properties of
the EEG, that is optimal?
Is there a certain speed of ASM withdrawal in adults that
should be recommended?
Are there additional risks for people who experience
recurrent seizures after ASM withdrawal? Should a diﬀerent
period of seizure freedom be considered, or be considered
at all, before a second ASM withdrawal is attempted?
Are there speciﬁc electroclinical syndromes (e.g.,
absence epilepsy, juvenile myoclonic epilepsy) that
should or should not preclude consideration of ASM
withdrawal?
More data are needed to address the rate of taper.
There is no current evidence to support the use of online
seizure prediction tools. High-quality data are needed to
demonstrate their validity.
Data about driving and ASM withdrawal and safety are
needed.

Ideally a registry or consortia could be formed that could have
cohorts large enough to examine whether there are additional
risks of status epilepticus or mortality or diﬀerences between
adults and children.
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