
Role of Antiepileptic Drugs in the
Management of Eating Disorders
Susan L. McElroy,1,2 Anna I. Guerdjikova,1,2 Brian Martens,1,2 Paul E. Keck Jr,1,2

Harrison G. Pope3,4 and James I. Hudson3,4

1 Lindner Center of HOPE, Mason, Ohio, USA

2 Department of Psychiatry, University of Cincinnati College of Medicine, Cincinnati, Ohio, USA

3 Biological Psychiatry Laboratory, McLean Hospital, Belmont, Massachusetts, USA

4 Department of Psychiatry, Harvard Medical School, Boston, Massachusetts, USA

Contents

Abstract. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
1. Overview of Eating Disorders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
2. Rationale for Using Antiepileptic Drugs (AEDs) in Eating Disorders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
3. First-Generation AEDs in the Treatment of Eating Disorders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

3.1 Phenytoin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
3.2 Carbamazepine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
3.3 Valproate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
3.4 Other Agents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

4. Second-Generation AEDs in the Treatment of Eating Disorders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
4.1 Topiramate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
4.2 Zonisamide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
4.3 Other Agents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

5. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

Abstract Growing evidence suggests that antiepileptic drugs (AEDs) may be
useful in managing some eating disorders. In the present paper, we provide
a brief overview of eating disorders, the rationale for using AEDs in the
treatment of these disorders and review the data supporting the effectiveness
of specific AEDs in the treatment of patients with eating disorders. In addi-
tion, the potential mechanisms of action of AEDs in these conditions are
discussed.

Of the available AEDs, topiramate appears to have the broadest spectrum
of action as an anti-binge eating, anti-purging and weight loss agent, as
demonstrated in two placebo-controlled studies in bulimia nervosa and
three placebo-controlled studies in binge-eating disorder (BED) with obesity.
Topiramate may also have beneficial effects in night-eating syndrome and
sleep-related eating disorder, but controlled trials in these conditions are
needed. The results of one small controlled study suggest that zonisamide
may have efficacy in BED with obesity. However, both topiramate and
zonisamide are associated with adverse effect profiles that may limit their use
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in patients with eating disorders. Phenytoin may be effective in some patients
with compulsive binge eating, particularly if co-morbid EEG abnormalities
are present, but available data are too varied to allow definitive conclusions
to be made. Carbamazepine and valproate may be effective in treating
patients with bulimia nervosa or anorexia nervosa when they are used to
treat an associated psychiatric (e.g. mood) or neurological (e.g. seizure) dis-
order; otherwise, both agents, particularly valproate, are associated with
weight gain.

In conclusion, AEDs have an emerging role in the management of some
eating disorders.

Eating disorders are important public health
problems,[1-4] but a substantial number of afflic-
ted patients do not respond adequately to the
available treatments.[5,6] Growing evidence sug-
gests that antiepileptic drugs (AEDs), com-
pounds marketed primarily to prevent epileptic
seizures, may be useful in managing some of these
conditions.[7-9] In the present paper, we provide a
brief overview of eating disorders, the rationale
for using AEDs in the treatment of these dis-
orders, review the data supporting the effective-
ness of specific AEDs in treating patients with
eating disorders and discuss the potential mecha-
nisms of action of AEDs in these conditions. We
conclude that AEDs have an emerging role in the
management of some eating disorders.

To explore the role of AEDs in eating dis-
orders, we surveyed the literature for available
first- and second-generation AEDs in the treat-
ment of all recognized and potential eating
disorders. A MEDLINE search of the English
language literature from January 1966 to April
2008 was performed using the following terms:
‘eating disorders’, ‘anorexia nervosa’ (AN), ‘bu-
limia nervosa’ (BN), ‘binge eating disorder’
(BED), ‘eating disorder not otherwise specified’
(NOS), ‘pica’, ‘rumination’, ‘night eating syn-
drome’ (NES), ‘sleep-related eating disorder’
(SRED) and ‘weight’, as well as ‘antiepileptic’,
‘anticonvulsant’, ‘barbiturate’, ‘benzodiazepine’,
‘carbamazepine’, ‘clonazepam’, ‘diphenylhydan-
toin’, ‘felbamate’, ‘gabapentin’, ‘lamotrigine’,
‘levetiracetam’, ‘oxcarbazepine’, ‘phenytoin’,
‘pregabalin’, ‘tiagabine’, ‘topiramate’, ‘valproate’,
‘vigabatrin’ and ‘zonisamide’.

1. Overview of Eating Disorders

Eating disorder nosology is an evolving
field.[2,10,11] The two major psychiatric classifica-
tion systems, namely the International Statistical
Classification of Diseases, 10th edition (ICD-
10)[12] and DSM-IV,[13] each list eating disorders
under two broad categories, one for eating dis-
orders only (see table I) and the other for condi-
tions with onset usually in infancy, childhood
and/or adolescence (see table II). Both ICD-10

Table I. Eating disorders as defined in the International Statistical

Classification of Diseases, 10th edition (ICD-10)[12] and the DSM-IV[13]

ICD-10 DSM-IV

Anorexia nervosa Anorexia nervosa

Atypical anorexia nervosa Bulimia nervosa

Bulimia nervosa Eating disorder NOSa

Atypical bulimia nervosab

Overeating associated with other

psychological disturbancesc

Vomiting associated with other

psychological disturbancesd

Other eating disorderse

Eating disorder, unspecified

a Includes subthreshold anorexia nervosa, subthreshold bulimia

nervosa, self-induced vomiting without binge eating,

repeatedly chewing and spitting out large amounts of food

and binge-eating disorder.

b Includes bulimia NOS and hyperorexia nervosa.

c Includes overeating due to stressful events, such as

bereavement, accident, childbirth etc., and psychogenic

overeating.

d Includes psychogenic vomiting.

e Includes pica in adults and psychogenic loss of appetite.

NOS = not otherwise specified.
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and DSM-IV recognize AN, BN and pica, and
define these syndromes similarly. Key defining
features of AN are deliberate weight loss, a fear
of fatness, disturbed body image and amenor-
rhoea. Defining features of BN are recurrent
episodes of binge eating with inappropriate
compensatory behaviours aimed at preventing
weight gain. Pica is defined as the repetitive or
persistent eating of non-nutritive substances.
Both classification systems also include cate-
gories for sub-syndromal or atypical presenta-
tions of AN and BN, which are categorized in the
DSM-IV as eating disorder NOS.[14,15] Examples
include AN without amenorrhoea and purging
without binge eating. Unlike ICD-10, DSM-IV
includes rumination disorder and BED. Rumi-
nation is defined as the repeated regurgitation
and re-chewing of food, and is listed under dis-
orders with onset usually in infancy, childhood or
adolescence, although it may occur at any age.[16]

BED is proposed to be a possible new diagnostic
entity and is given as an example of eating dis-
order NOS. BED is defined by recurrent, dis-
tressing episodes of binge eating that are not
accompanied by regular inappropriate compen-
satory weight loss behaviours.

Several other eating disorders have been pro-
posed but are not mentioned in either the ICD-10
or DSM-IV. For example, NES is characterized
by morning anorexia, evening hyperphagia and
sleep disturbance.[17,18] Some definitions include
or focus on nocturnal ingestions after waking
from sleep, such as the nocturnal eating (drink-
ing) syndrome proposed by the International
Classification of Sleep Disorders (ICSD).[3,19]

SRED is characterized by nocturnal eating after
waking from sleep, and may meet DSM-IV and
ICSD criteria for parasomnia NOS, where there

is reduced awareness during the nocturnal eat-
ing.[3,20,21] The relationship between NES and
SRED is presently unclear. Although some au-
thorities have argued that these two conditions
are separate entities, others have proposed that
NES and SRED are related along a continuum
of altered awareness during the nocturnal inges-
tions.[3] Finally, although eating disorders re-
sulting from general medical conditions and
substances have been described in the literature,
neither is listed as a category in the DSM-IV or
ICD-10.[22,23]

Of note, neither obesity nor drug-induced
weight gain are categorized as eating disorders in
either the ICD-10 or DSM-IV, even though both
conditions may be associated with disturbed eat-
ing behaviour, including binge eating.[23-26] In
addition, neuropsychiatric syndromes character-
ized by polyphagia are usually not categorized as
eating disorders.[27-29] Although all these condi-
tions have been investigated in some studies as
potential targets for intervention with AEDs,
these topics will not be the focus of the present
paper.[9]

No single study has evaluated the epidemio-
logy of all potential eating disorders. However,
growing evidence indicates that eating disorder
NOS may be more common than BN and AN.[14]

In particular, BED may be more common than
BN and AN combined, with the lifetime pre-
valence estimates of DSM-IV BED, BN and AN
from the National Comorbidity Survey Replica-
tion (NCS-R) being 2.8%, 1.0% and 0.6%, re-
spectively.[1] In addition, 4.5% of the population
had any lifetime binge eating, defined as binge-
eating episodes occurring at least twice weekly for
at least 3 months. Although it is not known
whether prevalence rates of eating disorders are
changing over time, data from the NCS-R sug-
gest that the incidence of BN and BED has in-
creased with successive birth cohorts.[1] Less is
known about the epidemiology of pica, rumina-
tion disorder, feeding disorder of infancy or early
childhood, NES or SRED, but some of these
disorders may be more common than once
thought. Pica is frequently observed in children,
as well as in pregnant women and patients of
lower socioeconomic status.[30] The prevalence of

Table II. Eating disorders as defined in the International Statistical

Classification of Diseases, 10th edition (ICD-10)[12] and the DSM-IV,[13]

with onset usually occurring in infancy, childhood and/or adoles-

cence

ICD-10 DSM-IV

Pica of infancy and childhood Pica

Rumination disorder

Feeding disorder of infancy or

early childhood
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NES and SRED in the general adult population
has been estimated to be 1–1.5% each.[31,32]

AN, BN and BED are associated with medical
morbidity, other psychiatric disorders (particu-
larly mood, anxiety and substance use disorders),
reduced quality of life, and impairment.[1,2,33,34]

Pica is similarly associated with medical compli-
cations and other psychiatric disorders, as well as
developmental disorders and iron deficiency
anaemia.[30] AN, by definition, is associated with
low bodyweight, whereas BED is associated with
obesity, including severe obesity.[1,34,35] NES, and
possibly SRED, may also be associated with
overweight and obesity.[17] Both genetic and en-
vironmental factors are thought to contribute to
the pathophysiology of AN, BN and BED.[35-39]

Less is known about the pathophysiology of the
other eating disorders.

Psychological treatments are thought to be
extremely important in the management of most
eating disorders,[2,5,6,40] but many patients with
these conditions receive psychotropic medica-
tions, particularly antidepressants.[41] Several
guidelines[5,40] and reviews[2,42-48] suggest that
SSRIs are reasonable first- or second-line phar-
macological treatments for BN or BED based on
controlled studies showing that these drugs are
superior to placebo in reducing binge eating, at
least over the short term. Indeed, the only medi-
cation approved by the US FDA for the treat-
ment of an eating disorder is fluoxetine, which
is used for the treatment of BN. Preliminary
placebo-controlled data suggest that SSRIs may
also be effective in NES.[49]

Several other types of antidepressants have
been shown to be effective in treating BN, in-
cluding TCAs, MAOIs, trazodone and bupro-
pion.[5,42,46] As with fluoxetine, these agents
reduce purging and binge-eating behaviour.
However, bupropion is contraindicated for BN
because of an elevated risk of seizures.[50] Al-
though TCAs have been shown to be effective in
the treatment of the binge eating of BED, these
medications, like the SSRIs, are less satisfactory
in inducing weight loss.[43,44,47] Moreover, anti-
depressants have been shown to be ineffective in
promoting weight gain or in preventing weight
loss in AN.[51,52]

Several drugs other than antidepressants show
promise in the treatment of eating disorders.[45]

Three placebo-controlled studies, including one
large multicentre trial with 304 participants, have
shown that sibutramine reduces both binge eat-
ing and excessive bodyweight in BED.[53-55] Small,
placebo-controlled studies suggest beneficial re-
sults for the serotonin 5-HT3 receptor antagonist
ondansetron in the treatment of BN,[56] the se-
lective noradrenaline reuptake inhibitor ato-
moxetine in the treatment of BED[57] and the
dopamine D3 receptor agonist pramipexole in the
treatment of SRED;[58] however, these findings
need to be replicated in larger controlled trials.
In some case reports, open-label trials and, more
recently, in a small, randomized, placebo-
controlled trial, atypical antipsychotics, particu-
larly olanzapine, have been reported to be effective
in the treatment of AN, including in treatment-
resistant patients.[48,59] Further placebo-controlled
studies are needed to confirm these findings.

However, many patients with eating disorders
who undergo pharmacotherapy exhibit inade-
quate responses to treatment with antidepres-
sants and other available agents. Overall, the
available pharmacotherapeutic armamentarium
for eating disorders is still less than adequate;
therefore, new medical treatments for eating dis-
orders are needed.

2. Rationale for Using Antiepileptic Drugs
(AEDs) in Eating Disorders

There are several rationales for AEDs being
useful in the treatment of eating dis-
orders.[7,8,43,44] First, individual AEDs have di-
verse molecular targets and combinations of
actions.[60-63] AEDs have been found to be effi-
cacious in a variety of neuropsychiatric con-
ditions beyond epilepsy, including some that
are likely to be related to eating disorders.[64]

Examples of these conditions include those for
which AEDs have regulatory approval but whose
co-occurrence with eating disorders is under-
recognized, such as bipolar disorder[65] and mi-
graine,[66] as well as those whose co-occurrence
with eating disorders is well established and for
which emerging placebo-controlled data suggest
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that AEDs have efficacy, such as anxiety dis-
orders, substance use disorders, personality
disorders and obesity.[9,64,67-72] AEDs that are
effective in treating conditions related to eating
disorders may also be effective in treating the
eating disorders themselves, or at least be useful
in managing co-occurring conditions in patients
with eating disorders.

The second rationale for the use of AEDs in
the treatment of eating disorders is that many
AEDs have effects on weight and appetite,[73] as
well as on neural systems important in regulating
eating and weight control.[74-77] For example,
valproate, gabapentin and pregabalin are asso-
ciated with weight gain and increased appetite,
whereas topiramate, zonisamide and felbamate
are associated with weight loss and decreased
appetite. The neural systems involved in the reg-
ulation of feeding behaviour and weight control
that are affected by AEDs include the glutama-
tergic (e.g. felbamate, topiramate and pheno-
barbital [phenobarbitone]), GABAergic (e.g.
valproate, felbamate, topiramate, gabapentin,
levetiracetam, phenobarbital, benzodiazepines,
vigabatrin and tiagabine), serotonergic (e.g. zoni-
samide), dopaminergic (e.g. zonisamide) and
neuropeptide Y (e.g. topiramate, valproate and
zonisamide) systems.[78-84] Furthermore, valpro-
ate has been shown to modulate the extracellular
signal-regulated kinase (ERK) signalling path-
way.[80] Although some of the effects of AEDs on
appetite and weight are problematic in certain
clinical situations (e.g. weight gain from valpro-
ate in obese patients), they could translate into
therapeutic effects on eating behaviour and
bodyweight in patients with eating disorders. For
example, AEDs with anorectic or weight loss ef-
fects have been shown to be helpful in patients
with eating disorders who binge eat and are
overweight.[85-87] In contrast, AEDs associated
with weight gain may be useful in the treatment
of patients with AN, particularly if this effect is
accompanied by anxiolytic or mood stabilizer
effects, such as is seen with pregabalin or valproate,
respectively.[8,88,89]

A third rationale for the use of AEDs in the
treatment of eating disorders is that a number of
new AEDs are currently in development and may

come tomarket.[90] Some of these new agents may
prove to have beneficial psychotropic properties
and/or useful effects on appetite or weight reg-
ulation, and may therefore have therapeutic ef-
fects in patients with eating disorders.

3. First-Generation AEDs in the Treatment
of Eating Disorders

3.1 Phenytoin

Phenytoin is a classical AED that is still widely
used to treat a broad range of epilepsies. The
primary mechanism of action of the drug is
thought to be antagonism of voltage-gated
sodium channels.[60,63] Phenytoin is generally
weight neutral and has no psychiatric indications,
but preliminary placebo-controlled data suggest
that it may be effective in the treatment of bipolar
mania.[62]

There are two small, placebo-controlled trials
of phenytoin in patients with compulsive or binge
eating in the literature that report contrasting
results.[91,92] In the negative trial, four obese
patients with compulsive eating received pheny-
toin in a crossover design.[91] No significant
differences were found between phenytoin and
placebo on any outcome measure, and none of
the patients showed a marked response to pheny-
toin. In the positive study, 19 of 20 women with
‘binge-eating syndrome’ completed a 12-week
crossover trial comparing phenytoin with
placebo.[92] Ten women were of normal weight,
nine were overweight or obese and one had active
AN. All subjects received phenytoin or placebo
for 6 weeks each. Final serum phenytoin concentra-
tions were 10–20mg/mL in 12 subjects, 5–10mg/mL
in another five subjects and <3 mg/mL in the re-
maining 2 subjects who completed the trial. Sub-
jects who were treated with phenytoin first reported
a 37% decrease in the frequency of binge eating
(p < 0.01). However, when these subjects switched
to placebo, no further changes in the frequency of
binge eating were observed. Conversely, subjects
who were treated with placebo first reported no
change in the frequency of binge eating but, after
switching to phenytoin, a 39% decrease in the
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frequency of binge eating was observed (p < 0.01).
Eight of 19 (42%) subjects who completed the
study displayed a moderate or better response
(a >50% reduction in the frequency of binge epi-
sodes) while receiving phenytoin. One subject
experienced a remission of binge eating and
five others had a marked response (defined as a
>75% reduction in the frequency of binge epi-
sodes). When the two groups were compared,
there were significantly fewer episodes of binge
eating in the phenytoin–placebo group than in
the placebo–phenytoin group (p < 0.02), indica-
ting a carryover effect for the phenytoin–placebo
sequence.

These two controlled studies were accom-
panied by mostly positive reports of open-label
phenytoin treatment reducing compulsive eating
in patients of various weights.[93-97] In the first
report, Green and Rau[93] presented ten patients
with compulsive eating binges, nine of whom res-
ponded to treatment with phenytoin. Four pa-
tients were underweight and diagnosed with AN,
two were of normal weight and four were obese.
The authors observed that nine of the patients
had EEG abnormalities and hypothesized that
binge eating may be related to epilepsy. These
authors ultimately expanded their investigation
to a series of 47 patients,[96] of whom 27 (57%)
showed a ‘good’ response to phenytoin treat-
ment, with 20 (43%) showing an ‘uncertain’ or
‘poor’ response. Moreover, patients with abnor-
mal EEGs were significantly more likely to ex-
hibit a good response to phenytoin (21/30 [70%])
compared with patients with a normal EEG
(6/17 [35%]; p< 0.001). Green and Rau[93] con-
cluded that the findings of their expanded study
supported their theory that binge eating may be
related to epilepsy.

There are two further reports in the literature
of open-label trials of phenytoin in the treatment
of patients with AN.[98,99] In one report, a sub-
set of 42 patients receiving phenytoin along with
psychotherapy and other medications exhibited
an improvement in their attitude towards food,
eating behaviour, hostility and fear; however,
quantitative results were not provided.[98] In the
other report, a 16-year-old girl with ‘classical’
AN beginning simultaneously with partial

complex seizures showed both weight gain and
seizure control when treated with phenytoin.[99]

3.2 Carbamazepine

Carbamazepine is a widely used AED that,
like phenytoin, is thought to exert its antiepileptic
effects in part through sodium channel block-
ade.[60,63] Carbamazepine is approved for use in
trigeminal neuralgia, as well as for the treatment
of manic and mixed episodes in bipolar I dis-
order.[61] Placebo-controlled data suggest that
carbamazepine may be beneficial in treating
alcohol withdrawal[71] and borderline personality
disorder.[72]

One randomized, placebo-controlled study of
carbamazepine in the treatment of an eating
disorder was located in the literature.[100] In this
study, 16 subjects with DSM-III-defined[101] BN
and at least one binge per week and no binge-
free intervals of longer than 3 weeks during
the previous year, received the drug in a cross-
over design.[7,8,100] The first six subjects were
treated at 6-weekly intervals over a period of
18 weeks in a placebo–carbamazepine–placebo
or a carbamazepine–placebo–carbamazepine se-
quence. The next ten subjects were treated over
a period of 12 weeks in two 6-weekly intervals
of placebo–carbamazepine or carbamazepine–
placebo. No significant differences were seen in
response to carbamazepine and placebo. One
subject had complete remission of binge eating,
one subject exhibited a marked response and
another three subjects improved while receiving
carbamazepine compared with baseline, but
showed no difference on drug compared with
placebo. Of note, the subject who had the remis-
sion also had co-morbid cyclothymic disorder;
this subject showed a marked improvement in
mood, as well as in bulimic symptoms, while re-
ceiving carbamazepine.

In addition, two case reports of carbama-
zepine in the treatment of AN were found in the
literature. In one report, a patient with AN and
cyclothymia experienced remission of binge
eating and mood symptoms while receiving a
combination of carbamazepine and lithium.[8,102]

In the other report, a patient with AN receiving
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carbamazepine developed fulminant hepatic
failure in response to paracetamol (aceta-
minophen).[103]

Finally, there are two reported cases of the use
of carbamazepine in pica.[104,105] In one report,
coprophagia due to a glioblastoma in a 46-year-
old man was treated successfully with carba-
mazepine.[104] In the other report, the pica of a
severely mentally handicapped man with depres-
sion responded to the antidepressant lofepra-
mine after not responding to treatment with
carbamazepine.[105]

3.3 Valproate

Valproate is a very commonly used AED that
is approved for use in the treatment of several
types of epilepsy in children and adults, to pre-
vent migraines in adults and for the treatment of
manic and mixed episodes in bipolar I disorder in
adults.[61,62,64] The numerous actions of valproate
include blockade of sodium channel activity,
facilitation of GABA transmission and effects
on various intracellular signalling pathways
such as ERK.[60-63,80]

The only reports in the literature concerning
the use of valproate in eating disorders are case
studies. Valproate was found to be effective in the
treatment of three hospitalized young women
(aged 17, 17 and 20 years) with BN and co-
morbid rapid-cycling bipolar disorder.[8,88,89] All
three patients were previously unresponsive or
only partially responsive to lithium and anti-
psychotics, and had mildly abnormal EEGs. Two
patients were treated with valproate alone and
one was treated with valproate in combination
with lithium. All three patients responded well to
valproate, with marked improvement in both
bulimic and mood symptoms. In one of the pa-
tients,[8,88] bulimic and mood symptoms recurred
on two occasions when plasma concentrations of
valproic acid fell below 50 mg/mL. In another
case, a combination of valproate and clonazepam
was effective in treating both eating disorder
symptoms and seizures in a 13-year-old girl with
AN and epilepsy.[106]

However, valproate has been reported to
worsen binge eating and enhance weight gain

in patients with BED and co-morbid bipolar
disorder.[107]

3.4 Other Agents

There are isolated reports in the literature of
the use of clonazepam, administered as mono-
therapy or adjunctively with dopamine agonists,
in the treatment of SRED, with mixed re-
sults.[108,109] No other reports on the use of first-
generation AEDs in treating eating disorders
were found, with the exception of descriptions of
two patients who did not respond to treatment
with primidone and barbiturates, but who did
respond to treatment with phenytoin. The patient
who did not respond to treatment with primidone
was in the original report by Green and Rau[93]

regarding the effectiveness of phenytoin in treat-
ing compulsive eating disorders. The patient who
did not respond to treatment with barbiturates
had AN and a seizure disorder.[99]

4. Second-Generation AEDs in the
Treatment of Eating Disorders

4.1 Topiramate

Topiramate is approved for the treatment of
epilepsy in children and adults, as well as for the
prevention of migraine in adults. The use of to-
piramate is associated with anorexia and weight
loss in a wide range of conditions.[110] Placebo-
controlled data suggest that topiramate may be
effective in the treatment of obesity, psycho-
tropic-associated weight gain, alcohol depen-
dence, borderline personality disorder, cocaine
dependence and major depression, but not bi-
polarmania.[9,68-70,110-113] Topiramate has a number
of pharmacodynamic effects, but its mechanism
of action in epilepsy, and possibly substance
abuse, is thought to be related to its dual effects
of enhancing GABAergic inhibition and reducing
glutamatergic excitation.[63,68,69]

Five randomized, placebo-controlled studies of
topiramate in 640 subjects with DSM-IV-defined
eating disorders were found in the literature: two
monotherapy trials in a total of 99 subjects
with BN,[114-116] two monotherapy trials in 468
subjects with BED and obesity[85,86] and one
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adjunctive trial of topiramate plus CBT in 73
subjects with BED and obesity.[117] In all five
trials, topiramate was superior to placebo on the
primary outcome measure.

The first study of topiramate in BN was a
10-week trial in 69 subjects.[114,115] Topir-
amate (median dosage 100mg/day; range
25–400mg/day) was found to be superior to
placebo in reducing the frequency of binge and
purge days (i.e. days during which at least one
binge eating or purging episode occurred
[p= 0.004]); the bulimia/uncontrollable overeating
(p = 0.005), body dissatisfaction (p = 0.007) and
drive for thinness (p = 0.002) subscales of the
Eating Disorder Inventory;[118] the bulimia/food
pre-occupation (p = 0.019) and dieting (p = 0.031)
subscales of the Eating Attitudes Test;[119]

and bodyweight (mean decrease of 1.8 kg for
topiramate vs 0.2 kg increase for placebo
[p= 0.004]).[112,113] Remission rates from binge eat-
ing and purging were 32% for topiramate and 6%
for placebo (p =nonsignificant). The topiramate-
treated group exhibited a significantly greater reduc-
tion in mean Hamilton Rating Scale for Anxiety
(HAM-A)[120] score than did the placebo-treated
group (p = 0.046). In addition, the reduction in
the Hamilton Rating Scale for Depression
(HAM-D) score tended to be greater in the
topiramate-treated group, but the difference did
not reach statistical significance (p = 0.069).
Significantly more topiramate-treated subjects
compared with placebo-treated subjects reported
an improvement on the Patient Global Improve-
ment scale[121] (p = 0.004). Withdrawal rates from
the study were 34% for the topiramate-treated
group compared with 47% for the placebo-
treated group. One subject discontinued treat-
ment with topiramate because of nausea. The
most common adverse effects associated with
topiramate were fatigue, influenza-like symptoms
and paraesthesias.

The second study was a 10-week trial in
60 subjects who had had BN for at least
12 months.[116] Thirty subjects received topir-
amate (titrated to 250mg/day by the sixth week,
with the dosage then held constant) and 30 re-
ceived placebo. Topiramate was associated with
significant decreases in the frequency of binging

and/or purging (defined as a >50% reduction;
37% for topiramate and 3% for placebo), body-
weight (difference in weight loss between the two
groups = 3.8 kg) and all scales on the SF-36
Health Survey (SF-36)[122] [all p < 0.001]. Five
subjects (17%) receiving topiramate and six sub-
jects (20%) receiving placebo were considered to
have dropped out of the study. All subjects tol-
erated topiramate well.

In the first controlled study in BED, 61 sub-
jects with DSM-IV-defined BED and obesity
(defined as a body mass index [BMI] >30 kg/m2)
received topiramate (n = 30) or placebo (n = 31)
for 14 weeks.[85] Topiramate was significantly
superior to placebo in reducing the frequency of
binge episodes, the global severity of illness,
obsessive-compulsive features of binge-eating
symptoms, as assessed by the Yale-Brown Obses-
sive Compulsive Scale modified for binge eating
(YBOCS-BE),[85,123] bodyweight and BMI. To-
piramate-treated subjects exhibited a 94% re-
duction in the frequency of binge episodes and
a mean weight loss of 5.9 kg, whereas placebo-
treated subjects had a 46% reduction in the
frequency of binge episodes and a mean weight
loss of 1.2 kg. However, the withdrawal rate was
high: 14 subjects (47%) receiving topiramate
and 12 subjects (39%) receiving placebo did not
complete the trial. Six patients in the topir-
amate group discontinued treatment because
of adverse events (headache [n = 3], paraesthe-
sias [n = 2] and amenorrhoea [n = 1]). The most
common adverse effects associated with topir-
amate were paraesthesias, dry mouth, head-
ache, dyspepsia, dizziness, taste perversion and
confusion.

The patients who completed that study (n = 35)
were offered the opportunity to participate in a
42-week open-label extension trial of topir-
amate.[124] Forty-four patients (31 who received
topiramate in the open-label trial plus 13 who
received topiramate in the double-blind study
only) received at least one dose of topiramate;
43 patients provided outcomemeasures at amedian
final dosage of 250mg/day. The mean weekly
frequency of binge episodes declined significantly
from baseline to final visit for all 43 patients
(-3.2; p< 0.001), for the 15 patients who received
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topiramate during the controlled and open-label
studies (-4.0; p< 0.001) and for the 15 patients
who received topiramate only during the open-
label trial (-2.5; p= 0.044). There was also a sig-
nificant reduction in bodyweight in all patients.
However, 21 of 31 patients (68%) who entered the
extension trial did not complete the 42 weeks of
open-label treatment. Eight patients in the topir-
amate group discontinued treatment because of
adverse events. The most common adverse events
associated with topiramate were paraesthesias,
dry mouth, headache, taste perversion, cognitive
problems and dizziness.

The second controlled study of BED was a
multicentre trial in which 407 subjects with BED
and three or more binge-eating days/week, a
BMI of between 30 and 52 kg/m2 and no current
psychiatric disorders or substance abuse were
randomized to receive topiramate or placebo for
16 weeks.[86] Thirteen subjects did not meet the
study’s inclusion criteria, resulting in 195 topir-
amate- and 199 placebo-treated subjects whowere
evaluated for efficacy. Compared with placebo,
topiramate significantly reduced binge-eating
days/week (mean –SD -3.5 – 1.9 vs -2.5 – 2.1),
binge episodes/week (-5.0– 4.3 vs -3.4– 3.8), weight
(-4.5 – 5.1 vs 0.2 – 3.2 kg) and BMI (-1.6 – 1.8 vs
0.1 – 1.2 kg/m2) [all p< 0.001]. Topiramate also
significantly decreased obsession, compulsion
and total scores on the YBOCS-BE; overall,
motor and nonplanning impulsiveness scores of
the Barratt Impulsiveness Scale, Version II;[125]

cognitive restraint, disinhibition and hunger
subscores of the Three Factor Eating Ques-
tionnaire (TFEQ);[126] and overall, social and
family life disability scores of the Sheehan Dis-
ability Scale.[127] Significantly more topiramate-
treated subjects (58%) achieved remission compared
with placebo-treated subjects (29%; p< 0.001).
Discontinuation rates were 30% in each group,
with adverse events being the most common rea-
son for discontinuation of topiramate (16% vs 8%
in the placebo-treated group). The most common
adverse events resulting in discontinuation of
topiramate were difficulty with memory NOS
(3% for topiramate vs 1% for placebo) and de-
pression (2% for topiramate vs 1.5% for placebo).
Treatment-emergent adverse events that occurred

significantly more often with topiramate than
placebo were paraesthesias, upper respiratory
tract infection, taste perversion, difficulty with
concentration/attention and difficulty with
memory NOS.

The third controlled study of topiramate in
the treatment of BED was another multicentre
trial in which 73 subjects with BED and obesity
(defined as a BMI ‡30 kg/m2) were randomized to
19 sessions of CBT in conjunction with topir-
amate (n = 37) or placebo (n = 36) for 21
weeks.[117] Compared with subjects receiving
placebo, subjects receiving topiramate showed a
significantly greater rate of reduction in weight
(the primary outcome measure) over the course
of treatment (p < 0.001). Subjects taking topir-
amate also exhibited clinically significant weight
loss (-6.8 kg) compared with those taking
placebo (-0.9 kg). Rates of reduction in the fre-
quency of binge eating, Binge Eating Scale[128]

scores and Beck Depression Inventory (BDI)[129]

scores did not differ between the two groups
during treatment, but a greater number of sub-
jects in the topiramate group (31 of 37) attained
remission of binge eating compared with those in
the placebo group (22 of 36; p= 0.03). No differ-
ence in completion rates was seen between the
two groups, although one subject receiving topir-
amate withdrew from the study because of an
adverse effect. Paraesthesias and taste perversion
were more frequent with topiramate, whereas
insomnia was more frequent with placebo
(p < 0.05).

Consistent with these controlled studies, there
are a number of open-label reports in the litera-
ture of topiramate reducing binge eating, purging
and/or overweight in patients with BN or BED,
including those with treatment-resistant condi-
tions, those with co-morbid depressive and
bipolar disorders, and those receiving the drug
as monotherapy or in combination with anti-
depressants and/or mood stabilizers.[107,130-135]

These include reports of topiramate successfully
reducing binge eating and weight loss difficulties
after adjustable gastric banding or gastric bypass
surgery.[136,137] In addition, there are reports of
topiramate reducing binge eating in patients with
epilepsy, including in one woman with BN[138]
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and in six patients with BED and traumatic
brain injury.[139] In the woman with BN, her
BN antedated her epilepsy and had not res-
ponded to 5 years of treatment with pheny-
toin, which had been effective in preventing her
seizures.[138]

There are also reports of topiramate success-
fully reducing night-time eating in patients with
NES[140,141] and reducing nocturnal eating epi-
sodes in patients with SRED.[140,142,143] Improve-
ments in weight and sleep were also described.
One of these reports was a retrospective chart
review of 30 patients with SRED who were trea-
ted with topiramate in a sleep disorders clinic.[142]

Of the 25 patients with at least one post-baseline
follow-up appointment, 17 (68%) were consi-
dered topiramate responders, receiving a Clinical
Global Impression (CGI)-Improvement[121] rat-
ing of ‘much improved’ or ‘very much improved’.
Seven patients (28%) lost >10% of their baseline
bodyweight. The mean ( – SD) dose of topir-
amate was 135 – 62mg (range 25–300mg) over
a mean period of 11.6 – 11.4 months (range
1–42 months). Seven of the 17 patients who
were classed as topiramate responders (41%)
had discontinued topiramate after a mean of
12.4 months.

There are only two case reports of therapeutic
topiramate use in AN, with mixed results.[144,145]

In one report, topiramate significantly improved
the concurrent AN of a patient with bipolar dis-
order.[144] In the other report, topiramate possi-
bly ‘triggered’ a recurrent episode of AN in a
woman with an extensive psychiatric history who
was being treated with the drug for epilepsy.[145]

There are also isolated reports regarding the
abuse of topiramate by patients with eating dis-
orders in order to lose weight.[146,147]

4.2 Zonisamide

Zonisamide is a broad-spectrum AED that is
approved for the treatment of epilepsy in adults.
Zonisamide is associated with anorexia, weight
loss and possible therapeutic effects in obe-
sity.[148] The multiple pharmacodynamic actions
of zonisamide include antagonism of sodium and
calcium channels, effects on serotonin, dopamine

and acetylcholine metabolism, and neuroprotec-
tive properties.[81]

We found one open-label study[149] and one
randomized, placebo-controlled study[87] in the
literature of zonisamide in BED. In the open-
label study, 15 outpatients with BED and obesity
(mean– SD BMI = 40.0 – 6.8 kg/m2) received
flexible-dose zonisamide (100–600mg/day) for up
to 12 weeks.[149] Seven patients discontinued
zonisamide prematurely because of an inade-
quate response (n = 1), protocol nonadherence
(n = 2) and adverse events (n = 4). Significant
decreases were found in the frequency of binge-
eating episodes, the frequency of binge days,
BMI, bodyweight, and scores on the CGI-Severity
(CGI-S),[121] YBOCS-BE total and TFEQ hunger
and disinhibition scales.

In the controlled study, 60 outpatients with
DSM-IV-defined BED and obesity (BMI
>30 kg/m2) received flexible-dose zonisamide
(100–600mg/day; n= 30) or placebo (n = 30) for
16 weeks.[87] Compared with placebo, zonisamide
was associated with a significantly greater rate
of reduction in the frequency of binge-eating
episodes (p = 0.021), bodyweight (p < 0.0001),
BMI (p = 0.0001) and scores on the CGI-S
(p < 0.0001), YBOCS-BE (p < 0.0001) and TFEQ
disinhibition (p < 0.0001) scales. The mean
( – SD) daily dose of zonisamide at endpoint
evaluation was 436 – 159mg/day. Plasma leptin
levels did not change significantly with weight
loss. In contrast, plasma ghrelin levels (which are
thought to be decreased in obesity and BED)
increased with zonisamide, but decreased with
placebo (p = 0.0001).

However, the attrition rate was high: 18 pa-
tients (60%) receiving zonisamide and 12 patients
(40%) receiving placebo did not complete the
16-week treatment period.[87] Twelve patients
(eight receiving zonisamide and four receiving
placebo) discontinued treatment because of ad-
verse events. The most common reasons for dis-
continuing zonisamide were cognitive complaints
(n = 2), psychological complaints (n = 2) and bone
fracture (n = 2). The most common adverse
effects associated with zonisamide were a dry
mouth, somnolence, headache, nausea, nervous-
ness and taste perversion.
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4.3 Other Agents

There is a report in the literature of two pa-
tients with BN whose co-occurring self-mutilating
behaviour responded to oxcarbazepine, a keto
analogue of carbamazepine.[150] However, the
patient whose eating disorder was not in remis-
sion when oxcarbazepine was added continued to
purge by vomiting. We also found several reports
describing a small subset of patients receiving
levetiracetam for epilepsy who developed sub-
stantial, sometimes clinically significant, weight
loss requiring drug discontinuation.[151,152] The
weight loss was sometimes accompanied by a
‘decrease in pleasure with food’.[152] One patient
was reported to develop pica.[151]

No reports of other second-generation AEDs,
including felbamate, gabapentin, lamotrigine,
levetiracetam, pregabalin, tiagabine or vigabatrin,
in patients with eating disorders were located. This
is despite the fact that felbamate is associated with
anorexia and weight loss (and could thus be of
possible benefit in the treatment of BED); lamo-
trigine is approved for use in bipolar disorder, with
preliminary evidence for its effectiveness in obe-
sity[153] and borderline personality disorder[154]

(thus being of possible use in the treatment of
BN or BED); and gabapentin and pregabalin are
associated with weight gain and are effective in the
treatment of several anxiety disorders[67,73] (thus
having possibly beneficial effects in AN).

5. Conclusion

The efficacy of AEDs in eating disorders based
on controlled studies is summarized in table III.

At the time of writing, the available data suggest
that topiramate, and possibly zonisamide, may
have beneficial effects in at least one of the eating
disorders. Of these AEDs, topiramate appears to
have the broadest spectrum of action as an anti-
binge eating, anti-purging and weight loss agent,
with efficacy (at least over the short term) in BN
and BED. One small open-label study suggests
that the anti-binging and weight loss effects of
topiramate in BED may persist for up to 1 year;
however, the attrition rate may be high, due, in
part, to adverse events, including those involv-
ing cognitive impairment.[124] Examples are dif-
ficulty with memory, confusion and attention/
concentration. Topiramate may also have bene-
ficial effects in the treatment of NES and SRED;
however, further controlled trials investigating
the utility of topiramate in the treatment of these
conditions are needed. Zonisamide may have ef-
ficacy in the treatment of BED associated with
obesity; however, like topiramate, its usefulness
may be limited by its adverse effect profile. Pheny-
toin may be effective in the treatment of some
patients with compulsive binge eating and/or
AN, particularly if co-morbid EEG abnormal-
ities or epilepsy are present; however, available
data are too mixed to enable definitive conclu-
sions to be made. Carbamazepine and valproate
may be effective in the treatment of patients with
BN or AN when they are used to treat an asso-
ciated psychiatric (e.g. bipolar) or neurological
(e.g. seizure) disorder; otherwise, both agents,
particularly valproate, are associated with weight
gain. Moreover, the results of a controlled study
of carbamazepine in BN, although small, were
negative.[100] Valproate has been associated with

Table III. Summary of antiepileptic drugs (AEDs) studied in randomized, placebo-controlled trials of eating disorders

AED Disorder

anorexia nervosa bulimia nervosa binge-eating disorder binge/compulsive eating

Topiramate NT ++ +++ NT

Zonisamide NT NT + NT

Carbamazepine NT - NT NT

Phenytoin NT NT NT –
NT = not tested; ++++ = efficacy in at least one randomized, placebo-controlled trial; +++++++ = efficacy in ‡2 randomized, placebo-controlled trials;

++++++++++ = efficacy in ‡3 randomized, placebo-controlled trials; - = at least one negative randomized, placebo-controlled trial; –––– = one positive and

one negative randomized, placebo-controlled trial.
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a worsening of binge eating and weight gain
in patients with BED and co-morbid bipolar
disorder.[107]

The potential mechanisms of action of AEDs
in these conditions are unknown. One possibility
is that topiramate or zonisamide may reduce
binge eating in patients with BED and/or BN by
decreasing appetite or enhancing satiety. By re-
ducing binge eating (and possibly other forms of
pathological overingestion, such as compulsive
eating, grazing, subjective overeating, emotional
eating, night eating and eating induced by crav-
ing), topiramate and zonisamide may cause ben-
eficial weight loss.[85-87] In fact, topiramate has
been shown to induce weight loss and decrease
weight gain in rodent models of obesity in part
by reducing caloric intake, although the me-
chanism by which it does this is unknown.[155-159]

As noted earlier in section 2, topiramate and
zonisamide each potentially affect neural sys-
tems that regulate eating behaviour. Both these
AEDs affect glutamate transmission.[60,63,78,79]

Furthermore, topiramate upregulates neuropeptide
Y immunoreactivity in the hypothalamus[83]

and zonisamide affects central serotonin and
dopamine function.[81]

A second possibility is that topiramate and/or
zonisamide reduce forms of eating motivated
by the rewarding or hedonic properties of food
(i.e. nonhomeostatic ingestion[26,160]), consistent
with the concept that some eating disorders may
represent food addictions.[161] Supporting this
possibility are the findings that topiramate in-
hibits nicotine-induced increases in dopamine
in rodent brain[162] and is efficacious in the
treatment of alcohol, and possibly cocaine,
dependence.[68-70]

A third possibility is that topiramate, and
perhaps zonisamide, reduces disordered eating
via a general effect on pathological impulsivity,
rather than having specific effects on feeding be-
haviour or reward. Supporting this proposed
mechanism of action are findings that eating
disorders, particularly BN and BED, are char-
acterized by features of pathological impul-
sivity[163,164] and that topiramate may decrease
other pathological impulsive behaviours. Thus,
in addition to decreasing alcohol and cocaine use

in patients with substance use disorders,[68-70] to-
piramate has been shown to be superior to pla-
cebo in reducing aggression and/or anger in men
and women with borderline personality dis-
order[111,112] and in women with major depres-
sion.[113] Therefore, topiramate, and possibly
zonisamide, may benefit these conditions via
an anti-impulsivity effect that spans diagnostic
categories.

A fourth possibility is that certain AEDs
may benefit disordered eating behaviour through
direct metabolic actions. For patients with BED
or BN, it may be that direct weight loss induced
by topiramate or zonisamide leads to a secondary
reduction in binge eating. Support for this pro-
posed mechanism of action comes from rodent
models of obesity showing that topiramate in-
duces weight loss or prevents weight gain in part
by stimulating energy expenditure,[155-159] as well
as from other rodent models showing that topira-
mate has direct effects on glucose and lipid meta-
bolism.[165-168] It has also been hypothesized
that carbonic anhydrase inhibitors, including
topiramate and zonisamide, induce weight loss by
inhibiting carbonic anhydrase-mediated de novo
lipogenesis.[169]

Yet another possible mechanism by which
AEDs reduce symptoms of eating disorders is
through their therapeutic effects in any co-
morbid neurological or psychiatric condition that
may be related aetiologically to the eating dis-
order. Although a clear link between eating dis-
orders and epilepsy has not been demonstrated,
the two may co-occur and symptoms of eating
disorders have been reported to respond to the
removal of epileptogenic foci.[22] In addition,
as noted earlier, there may be a link between
eating disorders and migraine[66] and perinatal
evidence suggests that neurological factors may
sometimes contribute to the aetiology of eating
disorders.[22,38,39]

With respect to AEDs and their psychotropic
properties, substantial research indicates a re-
lationship between eating disorders and other psy-
chiatric disorders, including mood, anxiety and
substance use disorders. However, just as there
are case reports suggesting that valproate has
anti-binge-eating effects in BN when it effectively
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treats a co-morbid bipolar disorder,[130-132,159,160]

there are reports suggesting that the drug may
make the binge-eating in BED worse, even when
stabilizing an associated bipolar disorder.[107]

Thus, the relationships between neurological
function, psychiatric function, eating behaviour
and weight regulation clearly need further in-
vestigation, as do the roles that AEDs may play
in treating patients who have a dysfunction in
several of these domains. Controlled trials of
AEDs in patients with eating disorders and spe-
cific co-occurring neurological or psychiatric
disorders are needed to evaluate the efficacy,
tolerability and safety of these agents in explicit
co-morbid conditions (i.e. valproate in AN with
bipolar disorder or topiramate in BN or BED
with migraine, substance abuse or borderline
personality disorder).

In summary, the present review suggests that
AEDs have an emerging role in the management
of eating disorders, particularly the use of topir-
amate in the treatment of BED and possibly BN.
Further studies are needed to clarify the patient
subgroups in which specific agents may be most
useful. In addition, future AEDs, particularly
those with psychotropic benefits and those with
effects on appetite and weight, should be con-
sidered as potential therapeutic agents for eating
disorders.
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