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Abstract

Background The current review broadly summarises the evidence base for pharmacotherapies and adjunctive and
alternative therapies in the treatment of eating disorders and disordered eating.

Methods This paper forms part of a Rapid Review series examining the evidence base in the field of eating disor-
ders. This was conducted to inform the Australian National Eating Disorder Research and Translation Strategy 2021-
2030. ScienceDirect, PubMed and Ovid/Medline were searched for included studies published between 2009 and
2021 in English. High-level evidence such as meta-analyses, large population studies and randomised control trials
were prioritised, and grey literature excluded. Data from included studies relating to pharmacotherapy, and to adjunc-
tive and alternative therapies in eating disorders, were synthesised and disseminated in the current review.

Results A total of 121 studies were identified, relating to pharmacotherapy (n=90), adjunctive therapies (n=21)
and alternative therapies (n=22). Some of the identified studies involved combinations of the above (e.g. adjunctive
pharmacotherapy). Evidence of efficacy of interventions across all three categories was very limited with few relevant
high quality clinical trials. There was a particular scarcity of evidence around effective treatments for anorexia nervosa
(AN). With treatment of bulimia nervosa (BN), fluoxetine has exhibited some efficacy leading to regulatory approval

in some countries. With binge eating disorder (BED), recent evidence supports the use of lisdexamfetamine. Neuro-
stimulation interventions show some emerging efficacy in the treatment of AN, BN and BED but some, such as deep
brain stimulation can be highly invasive.

Conclusion Despite widespread use of medications, this Rapid Review has identified a lack of effective medications
and adjunctive and alternative therapies in the treatment of EDs. An intensification of high-quality clinical trial activity
and drug discovery innovation are required to better assist patients suffering from EDs.

Keywords Pharmacotherapy, Eating disorders, Anorexia nervosa, Bulimia nervosa, Binge eating disorder, Adjunctive
therapy, Alternative therapy
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Eating disorders have the highest mortality rates and treatment costs of all mental health conditions. This rapid
review summarises the evidence around the use of medications and various alternative therapies in the treatment of
eating disorders. The review highlights a lack of effective interventions for the treatment of anorexia nervosa with an
urgent need to trial new treatments for this condition. Two medications show some efficacy in treating other eating
disorders: the antidepressant drug fluoxetine for the treatment of bulimia nervosa, and the stimulant drug lisdexam-
fetamine for binge eating disorder. There is some positive evidence emerging from novel therapies that involve brain
stimulation technologies. Overall, more high-quality research is needed to discover and develop new medications,
and other alternative therapies, to better assist patients with eating disorders.

Introduction

Eating disorders (EDs) are serious and potentially life-
threatening mental illnesses characterised by persistently
disrupted eating behaviours [1]. Frequently co-occurring
with poor self-image, anxiety, and depressive disorders,
EDs are associated with impaired physical health and
psychosocial problems that diminish quality of life. The
DSM-5 (American Psychiatric Association, 2013) [2] cur-
rently recognises three primary EDs: Anorexia Nervosa
(AN), Bulimia Nervosa (BN) and Binge Eating Disorder
(BED). The DSM-5 additionally recognises Other Speci-
fied Feeding or Eating Disorder (OSFED), Unspecified
Feeding or Eating Disorder (UFED), Avoidant/Restric-
tive Food Intake Disorder (ARFID), Pica, and Rumination
Disorder (RD). EDs have among the highest mortality
rates of any mental illness and are considered one of the
most difficult psychiatric conditions to manage and treat
[3]. EDs are particularly treatment-resistant, with over
50% of ED patients reaching a severe and enduring stage
of the illness [3].

Despite substantial research into ED aetiology and
pathology, few existing theoretical models have been
translated into effective interventions [4]. The mecha-
nisms underlying ED symptomatology are complex and
multi-factorial and involve a wide range of potential
therapeutic targets. Research has examined whether
various pharmacotherapies and alternative therapies are
effective in the treatment of EDs and how these interven-
tions interact with specific neural and neuroendocrine
circuits to influence relevant behaviours [5]. Pharmaco-
logical targets for interventions include the monoaminer-
gic transporters (e.g., serotonin and norepinephrine) and
receptors (e.g. dopamine) that are implicated in mood,
attention, motivation and various self-regulatory pro-
cesses. Other interventions target receptors implicated
in the rewarding aspects of food-related stimuli such
as opioids and endocannabinoids. Additional appetite-
related neuroendocrine targets include hypothalamic
and peripheral signalling molecules such as ghrelin,
leptin, neuropeptide Y, and glucagon-like peptides [5].

Figure 1 summarises potential targets engaged by various
pharmacotherapies.

The most commonly prescribed psychotropic medica-
tions in EDs are serotonergic antidepressants (e.g. fluox-
etine) and atypical antipsychotics (e.g. olanzapine and
aripiprazole), with some additional prescription of mood-
stabilising medications and anxiolytics [6]. However, the
only pharmacotherapies with a solid evidence base and
widespread regulatory approval are the SSRI antidepres-
sant fluoxetine for BN, and the stimulant lisdexamfe-
tamine, for BED [5]. In AN, no pharmacotherapies are
recommended as a first line treatment [6]. Considering
the high rates of relapse and treatment attrition among
individuals with ED, the lack of effective pharmacothera-
pies and alternative therapies is of significant concern [3,
7].

Innovative treatments involving novel neurostimu-
lation technologies (including transcranial magnetic
stimulation, transcranial direct current stimulation, neu-
rosurgical ablation, deep brain stimulation) have shown
some promise in the treatment of AN, BN and BED,
although the invasive nature of some of these interven-
tions may limit their practical use given legitimate safety
concerns [8].

The current Rapid Review (RR) paper is one of a series
scoping the field of eating disorders, commissioned by
the Australian Federal Government to inform the Aus-
tralian National Eating Disorders Research and Transla-
tion Strategy 2021-2031. This review aims to identify and
broadly summarise the evidence around various pharma-
cotherapies and adjunctive and alternative therapies in
the treatment of eating disorders and disordered eating.

Alternative therapies are emerging interventions that
are yet to be considered as conventional standards of
care and include interventions such as neuromodula-
tion or exercise therapy. Adjunctive, or complimentary
therapies, aim to facilitate the outcomes of the primary
treatment, for example adjunctive pharmacotherapy with
fluoxetine being added to a primary treatment involving
psychotherapy for anorexia nervosa. Accordingly, some
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Fig. 1 Schematic showing pharmacotherapies that have been investigated in the treatment of the three core EDs (AN, BN and BED) and

their conceptual modes of action. This includes the hedonic (cannabinoid, opioid and dopamine-related), self-regulatory (serotonin and
glutamate-related), homeostatic (histamine, CART and neuropeptide Y related) and peripheral metabolic (leptin, ghrelin, insulin GLP-1) systems.
Source: Himmerich & Treasure (2018) ‘Psychopharmacological advances in eating disorders’

of the studies identified in the Rapid Review involved
pharmacotherapies or alternative therapies being used
adjunctively, in combination with other interventions.
Overall, it is hoped that the current review may help
inform health policy and clinical practice around EDs
and stimulate future translational research.

Methods

The Australian Government funded the InsideOut Insti-
tute for Eating Disorders (IOI) to develop the Austral-
ian Eating Disorders Research and Translation Strategy
2021-2031 [9] under the Psych Services for Hard to Reach
Groups initiative (ID 4-8MSSLE). The strategy was devel-
oped in partnership with state and national stakeholders
including clinicians, service providers, researchers, and
experts by lived experience (including consumers and
families/carers). Developed through a two-year national
consultation and collaboration process, the strategy
provides the roadmap to establishing EDs as a national
research priority and is the first disorder-specific strategy

to be developed in consultation with the National Men-
tal Health Commission. To inform the strategy, IOI com-
missioned Healthcare Management Advisors (HMA)
to conduct a series of rapid reviews to broadly assess all
available peer-reviewed literature on the six DSM-5 listed
EDs.

A Rapid Review Protocol [10] was utilised to swiftly
synthesise evidence in order to guide public policy and
decision-making [11]. This approach has been adopted by
several leading health organisations including the World
Health Organisation [12] and the Canadian Agency for
Drugs and Technologies in Health Rapid Response Service
[13], to build a strong evidence base in a timely and accel-
erated manner, without compromising quality. A rapid
review is not designed to be as comprehensive as a sys-
tematic review—it is purposive rather than exhaustive and
provides actionable evidence to guide health policy [14].

The rapid review provides a narrative synthesis that
adheres to the PRISMA guidelines [15]. It is divided by
topic area and presented as a series of papers. Three
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research databases were searched: ScienceDirect, Pub-
Med and Ovid/Medline. To establish a broad understand-
ing of the progress made in the field of eating disorders,
and to capture the largest evidence base from the past
12 years (originally 2009-2019 but expanded to include
an additional 2 years), the eligibility criteria for included
studies into the rapid review were kept broad. Therefore,
included studies were published between 2009 and 2021,
in English, and conducted within Western healthcare sys-
tems, or health systems comparable to Australia in terms
of structure and resourcing. The initial search and review
process was conducted by three reviewers between 5th
December 2019 and 16th January 2020. A subsequent
update was then undertaken for the years 2020-2021 and
was conducted by reviewers at the end of May 2021.

The rapid review had a translational research focus
with the objective of identifying evidence relevant to
developing optimal care pathways. Searches therefore
used a Population, Intervention, Comparison, Outcome
(PICO) approach to identify literature relating to popula-
tion impact, prevention and early intervention, treatment
and long-term outcomes. Purposive sampling focused on
high-level evidence studies such as: meta-analyses, sys-
tematic reviews, moderately sized randomised controlled
studies (RCTs) (n>50), moderately sized controlled-
cohort studies (# >50), and population studies (> 500).

Notably, relevant studies involving patients with diag-
noses of ARFID and UFED were sparse and this neces-
sitated a less stringent eligibility criterion due to the
paucity of published articles in this domain. As these
diagnoses are newly captured in the DSM-5 (released
in 2013, within the allocated search timeframe), the
evidence base is only formative. Thus, smaller studies
(n=<20) and narrative reviews were also considered
and included. Grey literature, such as clinical or practice
guidelines, protocol papers (without results), and Mas-
ters theses or dissertations, were excluded.

Full methodological details including eligibility cri-
teria, search strategy and terms, consort diagram, and
data analysis are published in a separate protocol paper.
The overall rapid review had a very large scope and
included a total of 1320 studies [16] (see Additional file 1
for PRISMA flow diagram). Studies relating to pharma-
cotherapies and adjunctive and alternative therapies
represented less than 10% of the overall review and are
synthesised and presented in the current review. No fur-
ther analysis was carried out on reported results.

Results

The rapid review identified 121 studies relating to phar-
macotherapy (n=90), adjunctive therapies (n=21)
and alternative therapies (n=22). Some of the studies
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identified in the Rapid Review involving pharmacother-
apies and alternative therapies were also adjunctive (i.e.
trialled in combination with other interventions). Some
studies identified in the Rapid Review used the “Eating
Disorder Not Otherwise Specified” (EDNOS) category
from the DSM-IV-TR. Since those papers were published,
the DSM-5 replaced this category with “Other Specified
Feeding or Eating Disorder” (OFSED) and “Unspecified
Feeding Or Eating Disorder” (UFED). Given the scale of
the overall rapid review, evidence on pharmacotherapy,
adjunctive and alternative therapies made up only 9% of
the studies identified, outlining a lack of research in this
area of unmet need. A full list of included studies for this
topic including population, aims and outcome measures
can be found in Additional file 2: Table S1.

Pharmacotherapy
Anorexia Nervosa
There are currently no pharmacological interventions
recommended for the treatment of AN [17]. Historically,
tricyclic antidepressants (TCAs) and first-generation antip-
sychotics were examined, but results were not clinically
promising and involved a notable side effect burden [6].
More recently, a variety of selective serotonin reuptake
inhibitor (SSRI) antidepressants and second-generation
antipsychotics (SGA) have been investigated, yielding
mixed results overall. Despite marginal efficacy, SSRIs and
SGAs are very commonly prescribed in clinical practice
to treat AN [18, 19]. While these drugs have some dem-
onstrated efficacy in BN and BED [18] (see below), there
is only weak evidence demonstrating efficacy in promot-
ing weight gain, reducing eating disorder symptoms, or
preventing relapse in AN [20-23]. Arguments for their
continued use rest on the assumption they may help effec-
tively manage comorbidities such as anxiety or depressive
disorders, act as helpful adjuncts to psychotherapy, assist
with weight restoration, improve treatment retention or
prevent relapse [6, 24—27]. However, there is sparse evi-
dence in support of these assumptions [18].

Antidepressants

SSRIs [6, 24] and TCAs have very limited clinical ben-
efits in individuals with AN. Due to the poor tolerabil-
ity of TCAs and their lethality in overdose, they are not
recommended as a treatment for AN today [5, 28]. No
RCT has demonstrated significant clinical efficacy of
SSRIs in the treatment of AN and no relevant RCTs have
been published in the past 12 years. The RCTs identi-
fied by systematic reviews [6, 20] are typically very dated
(1998-2006). Despite this, SSRIs continue to be widely
prescribed off-label for AN.
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Fluoxetine Systematic reviews [6] identified by the
Rapid Review reported two double blind RCTs [29, 30]
investigating the SSRI fluoxetine following acute weight
restoration in AN. Kaye et al. [29] reported that a small
number of patients treated with fluoxetine (n=16) had a
significantly lower rate of relapse, an increase in weight
and a reduction in eating disorder symptoms compared
to those treated with placebo (n=18). However, a larger
RCT [30] in weight-restored patients (n=93) found there
was no difference in relapse or depressive symptoms in
those treated with fluoxetine (n=49) compared to pla-
cebo (n=44) [30].

Citalopram Flament et al. [6] identified one RCT [31]
that investigated the SSRI citalopram. Weight gain was
similar in both active drug and placebo groups, although
citalopram appeared to improve depression, obsessive—
compulsive symptoms, impulsiveness and trait-anger [6].

SSRIs in children and adolescents The systematic review
by Balestrieri et al. [20] identified one trial [32] that retro-
spectively compared 19 partially weight restored adoles-
cents (n=19) treated with the SSRIs fluoxetine, fluvoax-
amine or sertraline to unmedicated adolescent patients
(n=13). They found no differences in BMI, eating disorder
symptoms, obsessive—compulsive scores, or depression.

Antipsychotics
Second generation antipsychotics (SGAs), also known
as atypical antipsychotics, have a complex pharmacol-
ogy primarily involving dopamine and serotonin recep-
tor antagonist (or partial agonist) effects. Weight gain
and associated metabolic dysfunction is a common side
effects of these agents when used in the treatment of psy-
chosis and is thought to at least partly reflect the anti-his-
tamine and 5-HT, antagonist properties of these drugs.
SGAs are the most widely researched category of phar-
macotherapy in AN with the agent’s olanzapine and
aripiprazole attracting the most clinical trials. Overall,
mixed results have been obtained concerning the ability
of these agents to reduce eating disorder psychopathol-
ogy and promote weight gain in AN [6, 24, 25, 33-36].
Significant challenges have been noted by researchers
in patients with AN around these drugs. Specifically,
patients who have an egosyntonic relationship with their
low body weight, wish to retain it, and thus resist taking
antipsychotics because of their known association with
weight gain [37]. Thus, positive results from clinical trials
around weight gain and BMI with SGAs may not always
translate into real-world clinical utility where non-adher-
ence with these drugs is frequently an issue.
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Olanzapine A double-blind, placebo-controlled,
10-week flexible dose trial [35] in which patients with AN
(n=34) were randomly assigned to either olanzapine plus
day hospital treatment (n=16), or placebo plus day hos-
pital treatment (n=18), reported that olanzapine resulted
in a greater rate of increase in weight, including earlier
achievement of target body mass index, and a greater
decrease in obsessive symptoms [35]. Two placebo-
controlled-RCTs [38, 39] also reported olanzapine to be
effective at increasing weight/BMI in patients with AN,
although reductions in depressive or obsessive/compul-
sive symptoms were not observed in these trials [38, 39].

Norris et al. [40], in a pair-matched retrospective
cohort study in adolescents, concluded that olanzapine
was no more effective than treatment as usual (TAU) at
increasing BMI. While the group receiving olanzapine
gained weight faster and weighed more than the compar-
ator group at discharge, the results were not statistically
significant [40].

A systematic review by Marquez et al. [26] concluded
that olanzapine did not result in any significant differ-
ences in weight gain when used as an adjunct to SSRIs.
AN patients receiving olanzapine did, however, tend
to stay in treatment longer and there was a significant
advantage for olanzapine+ SSRI compared to aripipra-
zole+SSRI, or SSRI alone, in reducing depressive symp-
tomatology in participants with AN [41].

Aripiprazole The Rapid Review identified a retrospec-
tive study of 106 adolescents with AN [36] where 22 indi-
viduals had been treated with the dopamine partial ago-
nist antipsychotic drug aripiprazole. Drug treatment was
associated with a greater increase in BMI compared to the
control group that did not receive aripiprazole [36].

Quetiapine A placebo-controlled trial [37] failed to
demonstrate efficacy of quetiapine, another popular
SGA, for weight gain in AN. However, a three-site trial
comparing quetiapine to TAU [42] found weight gain
was significantly greater in the active group compared to
the TAU group [37, 42]. Active participants in this study
also displayed a significant reduction in depressive symp-
toms [42]. There were important differences between
the two sample populations and the designs involved in
these studies with the Powers et al. [37] sample signifi-
cantly older (mean age of 34) compared with Court et al.
[42] and likely having a longer duration of illness [37,
42]. Longer duration of illness in AN is often linked with
poorer outcomes and resistance to treatment, potentially
contributing to the non-significant effect observed in the
study sample [37, 43].
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Risperidone In a 12-week RCT trial involving the
SGA Risperidone, no significant differences were found
between the drug (n=18) and placebo group (n=22) in
terms of weight gain [44], although a significant reduction
in ‘drive for thinness; a core feature of AN psychopathol-
ogy, was observed in the earlier stages of the trial. How-
ever, this was not sustained through to trial completion
[44]. This trial therefore failed to demonstrate a benefit of
risperidone in adolescents with AN.

Cannabinoid receptor agonist

The endocannabinoid system, particularly CB; cannabi-
noid receptors and their endogenous ligands anandamide
and 2-AG, play an important role in modulation of both
homeostatic and hedonic elements of appetite and food
intake. Efforts to restore weight in AN patients have led
to investigation of the potential benefits of cannabinoids,
specifically A’-tetrahydrocannabinol (THC), predicated
on the idea that these drugs would work to stimulate
appetite and perhaps improve mood in affected individu-
als [45].

Dronabinol The Rapid Review identified two RCTs
investigating a cannabinoid receptor agonist, Dronabi-
nol, which is a capsule containing THC. Both trials were
conducted in groups of women with severe and enduring
AN (of greater than five years illness duration). Andries
et al. [45] reported that four weeks of daily Dronabinol
was significantly more effective at promoting weight gain,
with the active group gaining on average 0.73 kg more
than the placebo group, without significant adverse events
[45]. The second RCT assessed the effect of Dronabinol
on physical activity in women with severe and enduring
AN. Excessive exercise is a common symptom of AN and
has been associated with greater illness severity in indi-
viduals with both AN and Purging Disorder (PD) [46].
While researchers hypothesised that low doses of the
cannabinoid agonist would decrease physical activity in
participants, increases in physical activity intensity were
observed relative to controls, with no significant differ-
ences between groups in the amount of daily physical
activity [47]. Systematic reviews [48, 49] identified by the
current Rapid Review reference the aforementioned stud-
ies.

Oxytocin

Oxytocin is a neuropeptide with a central role in the
regulation of appetite, feeding-related behaviours, social
cognition, fear and anxiety [50]. Administration of oxy-
tocin can modulate learning, attention, memory, social
skills, trust, empathy and repetitive behaviours [51].
Some studies have achieved promising results with
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oxytocin in the treatment of obsessive compulsive dis-
order, social phobia and autism, conditions that are
frequently co-morbid with AN and that share core neu-
ropsychiatric features [51]. These include poor set shift-
ing, cognitive rigidity, social anxiety, perfectionism, and
obsessional behaviours. Thus, oxytocin has been identi-
fied as a neuropeptide of interest worth exploring in the
treatment of AN with predictions that it may modulate
attentional processes away from food- and body-related
stimuli [50]. Moreover, lowered concentrations of oxy-
tocin have sometimes been measured in patients with
AN [51].

The Rapid Review identified 4 relevant RCTs investi-
gating effects of intranasally delivered oxytocin in AN.
Kim et al. [50] conducted a double-blind placebo-con-
trolled within-subjects crossover study in 64 participants,
31 with AN and 33 healthy controls. The AN group
showed significant reductions in the attentional biases
towards eating-related stimuli and toward negative shape
stimuli under the influence of 40 International Units (IU)
of intranasal oxytocin (IN-OT). However, this was not
associated with an increase in calorie consumption [50].
In a follow-up publication, Kim et al. [52] examined the
impact of 40 IU IN-OT on consummatory behaviour and
emotional recognition in AN patients relative to healthy
controls. They found no effect of IN-OT on consumma-
tory behaviour or on emotional recognition sensitivity
[52].

Leppanen et al. [53] reported that a single dose of intra-
nasal oxytocin (IN-OT) did not increase calorie con-
sumption in individuals with AN over placebo [50, 52,
53]. Lowered concentrations of salivary cortisol meas-
ured in response to a laboratory food challenge indi-
cated that oxytocin may reduce the heightened stress
and fear of mealtimes in individuals with AN [53]. This
was partially supported by a subsequent placebo-con-
trolled RCT [54] conducted in women with AN who self-
administered IN-OT daily for 4-6 weeks. After 4 weeks,
salivary cortisol concentrations were significantly low-
ered in anticipation of an afternoon snack compared to
placebo, as well as reduced baseline concentrations of
salivary cortisol (post-treatment) [54]. However, morning
plasma OT concentrations did not change after chronic
IN-OT or with weight restoration. Lower salivary corti-
sol concentrations in response to IN-OT might suggest
a reduced neuroendocrine stress response to food and
eating. Researchers also concluded that IN-OT might
enhance nutritional rehabilitation in AN by reducing eat-
ing concern and cognitive rigidity, although no signifi-
cant impact on BMI change was shown. Overall effects
of oxytocin in AN therefore appear to be subtle and most
likely clinically insignificant.
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Oestrogen

Concentrations of the gonadal steroid oestrogen are
often low in individuals with AN [55]. Studies indicate
that oestrogen impacts eating behaviour, cognitive func-
tion, body shape perception, mood and anxiety [55]. Fur-
ther, oestrogen is commonly provided as an adjunctive
therapy to females with AN to treat bone loss [55]. The
Rapid Review identified a few trials that examined the
effect of oestrogen replacement therapy on appetite regu-
lation and neuropsychological deficits in AN [56]. Misra
et al. [55] reported that oestrogen replacement therapy in
adolescent females with AN was not superior to placebo
groups in reducing ED symptoms or body shape concern
but did provide a significant reduction in trait anxiety in
the study population. This study also outlined that par-
ticipants with restored oestrogen levels were less stressed
by weight gain [55].

Preliminary evidence shows that high doses of oestro-
gen may benefit patients with Major Depressive Disor-
der (MDD), which is often comorbid with AN [3, 57]. It
has also been proposed that oestrogen may increase the
efficacy of SSRI treatment in MDD [57], which may be of
benefit given that SSRIs appear to have very limited effi-
cacy in treating AN [17].

Ghrelin and relamorelin

Ghrelin is a hormone produced by the enteroendocrine
cells of the gastrointestinal tract that has been extensively
studied as an appetite stimulating hormone [58]. Ghre-
lin decreases gastric emptying times which is sometimes
associated with appetite stimulation and weight gain.
The synthetic ghrelin analogue, relamorelin, has similar
appetite stimulatory effects and was studied in a small
parallel-design RCT involving 22 outpatient women with
AN. Relamorelin was found to significantly reduce gastric
emptying times and increase weight gain after 4 weeks of
treatment (n=10) compared to the group receiving pla-
cebo (n=12) [58]. While larger RCTs and replication are
clearly required, these early results suggest some poten-
tial in this novel therapeutic approach in AN.

Adipokines

Adipokines are signalling proteins released by fat cells
(i.e., adipocytes). Recent evidence suggests that adipocyte
signalling, particularly the release of vaspin, leptin, adi-
ponectin, resistin, omentin and visfatin, may be dysreg-
ulated in AN and that this dysregulation may underpin
weight loss in patients [59]. Potential targets within the
gastrointestinal and associated immunological receptor
pathways may represent an opportunity for efficacious
pharmacotherapies for AN in future research [59]. How-
ever, human studies are yet to be undertaken [5].
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Nutrient supplementation

Current research in nutrient supplementation has mainly
been demonstrated in animal models or in trials with
very small sample sizes [60, 61]. Research focused on
the gut-brain axis has examined nutrient supplementa-
tion with probiotics, essential fatty acids and amino acids
such as glutamine and tryptophan [60, 61].

Essential fatty acids Supplementation with essential
fatty acids can improve appetite and restore weight in a
number of health conditions [62]. Researchers propose
that the use of personalised fatty-acids as an adjunc-
tive therapy in AN may reduce food aversion and food-
based anxiety in patients. However, there is currently lit-
tle evidence to support this theory [62]. A double-blind,
placebo-controlled randomised trial in 24 adolescents
with AN failed to demonstrate an advantage of 12 weeks
of omega-3 polyunsaturated fatty acid supplementation
(n=12) over placebo (n=12) in reducing ED and depres-
sive symptoms or trait anxiety [63].

Tryptophan Food restriction and excessive dieting can
reduce circulating tryptophan, the amino acid precursor
of serotonin, in individuals with AN. It has been hypoth-
esised that that deficits in tryptophan may reduce the effi-
cacy of SSRIs and SGAs [25] and therefore supplementa-
tion with tryptophan may be worthwhile [60]. However,
one small RCT [64] found no advantage of fluoxetine plus
nutritional supplements (tryptophan and essential fatty
acids) over fluoxetine plus placebo.

Bulimia nervosa

A relatively small evidence-base was identified involv-
ing pharmacotherapies for BN. As with AN, many of the
RCTs identified were notably dated. Although the SSRI
fluoxetine is an approved treatment for BN by the Food
and Drug Administration (FDA) and the Therapeutic
Goods Administration (TGA), few recent studies were
identified by the Rapid Review showing effectiveness in
this population. Significant improvements in binge and
purge symptoms have been reported in some historical
studies with the anticonvulsant and anti-craving drug
topiramate. However, these RCTs are also significantly
dated with no recent RCTs conducted.

SSRI antidepressants

A systematic review of RCTs [65] concluded that fluoxe-
tine reduces binge eating episodes in individuals with BN
by around 50-67%, reduces purging by around 50-56%,
and may also prevent relapse [65]. Most RCTs were pub-
lished in the 1990s and early 2000s. Another systematic
review [66] of RCTs concluded, largely on the basis of
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studies from the 1990s, that fluoxetine and citalopram
significantly reduce binge-eating episodes and purging
symptoms [66].

A more recent large RCT [67] examined early response
to fluoxetine in a large cohort of BN patients (n="785).
Findings indicated that a favourable response to fluox-
etine could be predicted by week three and that patients
who achieved less than a 60% reduction in binge eating
frequency after three weeks of treatment should be con-
sidered non-responders and be allocated to a different
treatment modality. This represents useful clinical guid-
ance for the clinical management of patients with BN
[67].

Anticonvulsants

Topiramate The anticonvulsant drug topiramate, is used
in the treatment of generalised and focal seizures in epi-
lepsy and in alcohol dependence. It has a complex mode
of action influencing sodium and calcium ion channels
and influencing glutamate and GABA activity. As identi-
fied in the systematic review by Hay and Claudino [66]
there has been one RCT [68, 69] examining the efficacy of
topiramate on binge purge frequency and associated psy-
chiatric outcomes in BN. BN patients were randomised
to topiramate (n=35) or placebo (n=34) for 10 weeks.
Topiramate was initially administered at 25 mg/day and
then titrated up by 25-50 mg/week to a maximum of
400 mg per day over 6-8 weeks. Topiramate treatment
significantly improved binge and purge symptoms with
associated improvements in eating behaviours, anxi-
ety, self-esteem and body image at 10 weeks compared
to placebo. Adverse events reported included fatigue,
influenza-like symptoms, paresthesia, hypoesthesia, nau-
sea, constipation, difficulty with concentration/attention,
headache and nervousness. No serious adverse events
were reported [68].

CNS stimulants

Lisdexamfetamine As described below, the stimulant
drug lisdexamfetamine (LDX) is now a first line treatment
for Binge Eating Disorder (BED) and has been explored
in BN. A small open-label 8-week study [70] examined
feasibility, efficacy and safety of LDX in 23 adults with
BN. Reductions in binge eating episodes and compensa-
tory behaviours were observed relative to baseline in the
18 participants completing the trial [70]. Although results
were encouraging, the sample size was small and future
large RCTs are clearly needed to confirm the efficacy and
safety of LDX in BN [70].
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Oxytocin

A double-blind single dose within-subject crossover trial
reported that a single dose of intranasal oxytocin (40 IU)
reduced calorie consumption over 24 h compared to
healthy controls. Investigators also reported that oxy-
tocin increased emotional recognition sensitivity in par-
ticipants with BN (n=34) and healthy controls (n=233)
[52]. Further research is required to confirm the clinical
utility of oxytocin in the treatment of BN.

Antibiotics

Erythromycin Altered gastric emptying and abnormal
postprandial release of hormones that regulate satiation
may contribute to binge eating behaviours in BN due to
a reduction in satiety cues [71]. The antibiotic erythro-
mycin is a prokinetic agent, an agonist of motilin recep-
tors, which stimulates gastric motility. A randomised
double-blind treatment with erythromycin compared rate
of gastric emptying and postprandial hormone release in
women with BN (n=32) compared to controls (n=24).
Erythromycin and placebo were then randomised in the
patients with BN. Those randomised to erythromycin had
increased gastric emptying. However, there were no dif-
ferences in postprandial release of hormones or any dif-
ference in clinical response [71].

Binge eating disorder

A relatively large body of evidence was identified around
the use of pharmacotherapies in BED. A significant pro-
portion of studies related to CNS stimulants used for
ADHD treatment, particularly lisdexamfetamine (LDX)
[72, 73] which has been consistently shown to reduce
the frequency of binge eating. Other ADHD medica-
tions such as methylphenidate and dasotraline, have also
demonstrated some efficacy at reducing binge eating
episodes. Studies on other pharmacotherapies includ-
ing SSRIs, anticonvulsants, norepinephrine/dopamine
reuptake inhibitors, and anti-obesity medications are less
conclusive [73, 74]. There is some evidence of efficacy of
tricyclic antidepressants (TCA) in BED, however, they
are not recommended due to significant adverse effects

(6].

Lisdexamfetamine

LDX is an inactive prodrug that is converted by the body
to d-amphetamine, a CNS stimulant that promotes the
release and inhibits the reuptake of dopamine and nor-
epinephrine. LDX is commonly used in the treatment
of ADHD, and is the only treatment for BED that is cur-
rently approved by the Food and Drug Administration
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(FDA) and the Therapeutic Goods Administration (TGA)
[75]. LDX, like all amphetamine stimulants, has direct
appetite suppressant effects that may be therapeutically
useful in BED, although long-term neuroadaptations
in dopaminergic and noradrenergic systems caused by
LDX may also be relevant, leading to improved regula-
tion of eating behaviours, attentional processes and goal-
directed behaviours [76].

In one study examining neural activation in response
to palatable food, individuals with BED exhibit greater
brain activation in five regions of interest (ventromedial
prefrontal cortex, ventrolateral prefrontal context, stria-
tum, globus pallidus, thalamus), compared to a control
group of obese women without BED [77]. LDX reduces
this response, decreasing binge eating frequency and
obsessive/compulsive symptoms [77]. A meta-analysis
reported that LDX was approximately 1.7 times more
effective at reducing obsessive/compulsive symptoms in
individuals with BED than antidepressants [78].

Since 2013, the evidence-base supporting effectiveness
of LDX has grown significantly, consolidating LDX as a
first-line treatment for BED [79]. LDX approval for the
treatment of BED was reliant on a clinical program car-
ried out by a single research group. The program included
one Phase II proof-of-concept, placebo controlled study,
testing fixed doses of LDX 30, 50 and 70 mg/day [80], two
phase III dose optimisation 12-week placebo-controlled
studies examining LDX 50-70 mg/day [81, 82], one with-
drawal study and one long-term safety study [83, 84].

McElroy et al. [80] randomised participants (1:1:1:1) to
receive placebo or 30, 50, or 70 mg/day of LDX. Assess-
ment of dose response found that at least 50 mg/day and
70 mg/day doses were required to be effective at reduc-
ing binge eating frequency and ED symptomatology and
were associated with higher rates of abstinence compared
with placebo [80]. These results were further confirmed
by a review which demonstrated statistical and clinical
superiority of 50 mg/day or 70 mg/day of LDX compared
to placebo [85].

The two 12-week phase III identically randomised, pla-
cebo-controlled, parallel group, multicentre short-term
trials in adults with moderate to severe BED (n=374
and n=350) were performed across the US, Germany,
Sweden, Spain and Canada [81, 82]. Participants were
randomised 1:1:1 to receive 12 weeks of dose-optimised
LDX (50 or 70 mg) or placebo. In the LDX group, 36.2%
and 40% of participants achieved four-week cessation
from bingeing at the end of the 12-week treatment period
compared to 13.1% and 14.1% in the placebo group. Post-
hoc analysis by gender and age further showed the drug
to be effective at reducing binge frequency across gen-
ders and age subgroups within the population sample
[86]. A meta-analysis of the Phase II [80] and Phase III
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[81, 82] trials reported four-week binge cessation rates to
be 39.6% with LDX compared to 14.7% with placebo [87].

A multinational, double-blind, placebo-controlled,
randomised withdrawal study assessed maintenance of
efficacy of LDX and risk of binge eating relapse in adults
with moderate to severe BED [84]. Following a 12-week,
open-label phase II trial, 418 participants with moder-
ate to severe BED received dose optimised LDX (50 or
70 mg/day) [84]. A total of 275 LDX responders were
identified (defined as<1 binge eating day per week for
4 consecutive weeks) and this cohort were further ran-
domised 1:1 to placebo (n=138) or continued LDX
(n=137) during a 26-week, double-blind, randomised
withdrawal phase [84]. Risk of binge-eating relapse over
6 months was lower in participants continuing LDX than
in those randomised to placebo. The observed propor-
tions of participants meeting relapse criteria were 3.7% (5
of 136) for LDX and 32.1% (42 of 131) for placebo [84].
Risk of relapse was estimated to be 11 times lower in the
LDX group than the placebo group [84].

LDX is considered to be relatively safe, although nota-
ble side effects include irritability, jitteriness, dry mouth,
headache, decreased appetite, weight loss, respiratory
tract infection, and insomnia [76, 80, 81, 85]. A 12-month,
open-label study assessing long-term safety and toler-
ability of LDX in adults with BED reported relatively low
rates of adverse events [83]. Only a small proportion (9%)
of participants discontinued treatment due to treatment-
emergent adverse events (TEAE) or reported severe or
serious side-effects. TEAEs reported in greater than or
equal than 10% were dry mouth, headache, insomnia, and
upper respiratory tract infection. All TEAEs had resolved
at the end of the 12-month period [83].

One trial identified by the RR, did not report statisti-
cally significant differences between LDX and placebo
groups for reduction in binge eating frequency however
reported significantly greater weight loss and reduction
in BMI [76]. This was a single-centre, 12-week, double-
blind, parallel-group and flexible dose study that ran-
domised 50 participants with moderate to severe BED to
dose optimised (50 or 70 mg/day) LDX (n=25) or pla-
cebo (n=25) [76].

Finally, the Rapid Review identified a study assessing
the cost-effectiveness of LDX versus no pharmacotherapy
in adults with BED assuming a 12-week course of treat-
ment. While the cost to the patient was higher compared
with no pharmacotherapy, patients on LDX gained an
increase in quality of life which justified the willingness
to pay for this pharmacotherapy [88].

Evidently, there is a substantial volume of trials with
high-quality evidence supporting the efficacy of LDX in
reducing binge eating frequency in treatment of adults
with moderate to severe BED at 50—70 mg/day.
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Methylphenidate
Methylphenidate is another CNS stimulant commonly
used in the treatment of ADHD, exerting its effect
through a selective inhibition of dopamine reuptake.
Methylphenidate is widely available in generic form
meaning it is more affordable than LDX. A 12-week study
randomised 49 women with BED to methylphenidate
(n=22) or Cognitive Behavioural Therapy (CBT) (n=27)
[89]. The active drug group were on a flexible-dosing
range from 18 to 72 mg/day. Results showed that while
both treatments were effective at reducing binge eating
frequency, in patients with BED, methylphenidate caused
a greater reduction in BMI compared to CBT alone [89].
Davis et al. [90] examined sex differences in response
to a single dose of methylphenidate, and whether these
responses were moderated by BED status. This was a
double-blind, crossover design comparing adults with
BED (n=90) to those without BED (n=108) [90]. Signifi-
cant reductions in appetite, food craving and consump-
tion compared to placebo were only reported in females
[90]. They also found that BED status did not moderate
any of the drug-placebo differences. Researchers suggest
the possibility that CNS stimulants may be less effective
in men in an acute paradigm, although these findings are
inconsistent with the aforementioned study [86] report-
ing efficacy of chronic LDX at reducing binge eating
frequency across genders. Overall, these results provide
additional support for the efficacy of CNS stimulants in
reducing BED symptomatology.

Armodafinil

Armodafinil is a wakefulness-promoting agent used in
the treatment of excessive sleepiness caused by narco-
lepsy and sleep apnoea. The primary mode of action is
antagonism of orexin receptors which are associated with
both wakefulness and appetite and there are also second-
ary actions involving dopamine receptor agonist effects
which may help regulate dopamine dysfunction in BED.
A small placebo controlled 10-week RCT [91] studied the
efficacy of armodafinil (150-250 mg/day) in patients with
BED. The results of the trial were inconclusive. The initial
analysis did not reveal significant differences in reduc-
ing binge eating frequency between the active (n=30)
and placebo (n=30) groups. However the investigators
reported that armodafinil was associated with a greater
reduction in binge eating frequency and obsessive/com-
pulsive symptoms compared to the placebo group [91].

Antidepressants

Dasotraline This drug is a serotonin-norepinephrine-
dopamine reuptake inhibitor (SNDRI) initially developed
for ADHD treatment. The Rapid Review identified two
placebo-controlled double-blind studies of dasotraline
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[92, 93]. One RCT involved a sample of 486 patients ran-
domised (1:1:1) to receive 12 weeks of once-daily fixed
doses of dasotraline (4 or 6 mg), or placebo [92]. At week
12, treatment with 4 mg did not have any significant
results, while active treatment with 6 mg/day significantly
reduced binge eating days per week and obsessive/com-
pulsive symptoms compared to placebo [92].

The second RCT randomised 315 patients with BED
to receive 12 weeks of once-daily flexible doses (4, 6, or
8 mg/day) of dasotraline or placebo [93]. Patients ran-
domised to dasotraline were initially treated with 4 mg/
day then titrated to 6 mg/day by week 4. The dose of
dasotraline could then be adjusted in increments or dec-
rements of 2 mg/day depending on efficacy and tolerabil-
ity for each patient [93]. Treatment with dasotraline was
associated with a significantly greater reduction in binge
eating per week at end of treatment. Treatment with
dasotraline was associated with greater mean reduction
in weight and BMI compared to placebo at week 12, with
improvements notable as early as week 1 [93]. The most
frequent adverse events reported were insomnia, dry
mouth, decreased appetite, anxiety, nausea, decreased
weight and headache [93].

Vortioxetine This drug is a newer style of antidepressant
that exerts its effects via enhancing levels of serotonin,
noradrenaline, dopamine and acetylcholine. A double-
blind, parallel design, placebo-controlled study trial iden-
tified by the Rapid Review examined the efficacy of vor-
tioxetine in BED. [94]. Eighty adults with BED received
a 12-week treatment of vortioxetine (10 mg/day for one
week then, then titrating up to 20 mg/day) or placebo.
Vortioxetine treatment was no more effective than pla-
cebo at inhibiting binge eating or reducing BMI [94].

Bupropion 'This drug is a norepinephrine-dopamine
reuptake inhibitor antidepressant that reduces cravings
for nicotine and has been widely used in smoking ces-
sation treatment. Bupropion also reduces food cravings
and has shown to significantly reduce weight in obese
patients. One RCT involved a sample of 61 overweight
women with BED who were randomised to receive bupro-
pion (300 mg/day) or placebo for 8 weeks. Investigators
reported a modest weight reduction among participants
in the active group compared with placebo [95]. However,
bupropion did not improve binge eating, food craving or
depressive symptoms compared to placebo [95].

Opioid receptor antagonists

Opioid receptors, particularly of the p subtype, influence
appetite control and hedonic processing associated with
food-related stimuli. Opioid receptor antagonists such as
naloxone and naltrexone generally suppress appetite for
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palatable food in animal models and there is some pre-
liminary support for their use in the treatment of BED.

GSK1521498 One double-blind parallel design, fixed
dose study trialled the effects off the selective p opioid
receptor antagonist GSK1521498 on attentional bias to
food cues, working memory, sustained attention, and
psychomotor speed in 63 severely obese adults with
BED. Participants were given a 1-week placebo run-in,
then randomised to 4 weeks of 2 mg/day or 5 mg/day of
GSK1521498 or placebo [96]. Results demonstrated that
5 mg/day GSK1521498 significantly reduced attentional
bias to food cues [96] without affecting working memory,
sustained attention, or psychomotor speed.

ALKS-33 A placebo-controlled pilot study did not find
any benefit of treatment with ALKS-33 (a p opioid recep-
tor antagonist also known as samidorphan) compared to
placebo for binge eating frequency, obsessive/compulsive
symptoms, ED symptoms or any other BED related meas-
ures in women with BED and obesity [97].

Naltrexone extended release + bupropion extended release
(NB) The combination of the u opioid receptor antago-
nist, naltrexone, with the antidepressant bupropion (NB)
is approved in the US as an anti-obesity agent. A 24-week
open-label, single arm trial investigated NB combination
therapy (32 mg naltrexone ER+360 mg bupropion ER)
in 25 obese women with MDD and suspected BED. NB
treatment was associated with a significant reduction in
binge eating symptoms, weight loss and depressive symp-
toms [98].

A small placebo-controlled double blind RCT evalu-
ated the effects of NB in 22 adults with BED with comor-
bid obesity. Participants were randomised to receive
12 weeks of NB (naltrexone 50 mg+ bupropion 300 mg)
or placebo. Results were inconclusive. In the group that
received NB there was a reduction in binge eating, eat-
ing disorder psychopathology, depression and weight
when compared to baseline measurements. Outcomes
remained improved at 6-month follow-up following dis-
continuation of medication. However, results were not
superior to the placebo group [99]. Larger scale RCTs are
required to better determine the efficacy of NB in BED
[99].

GABA and glutamate acting drugs

Some research indicates that the anticonvulsant drugs
acamprosate and topiramate, both used in treating addic-
tions as well as in epilepsy, may have potential in the
treatment of BED. Both provide a subtle modulation
and rebalancing of gamma amino-butyric acid (GABA)
and glutamate systems which play an important role in
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regulation of food intake as well as the craving for alcohol
and other drugs of abuse [100].

Acamprosate Acamprosate is a glutamate receptor
modulator which is approved in the treatment of alcohol
dependence and has been reported to reduce food craving
and weight in individuals with alcohol dependence [100].
A 10-week, randomised 1:1, placebo-controlled, flexible
dose trial tested acamprosate in 40 patients with BED
[100]. Dosing commenced at 1998 mg/day for the first two
weeks and was then titrated up to 2997 mg/day until week
10. Results were inconclusive. Investigators reported that
acamprosate was not superior to the placebo in reducing
binge eating frequency, body weight, or BMI. However,
secondary analysis showed significant decreases in binge
days per week, obsessive/compulsive symptoms, and
weight loss in the active group when compared to baseline
measurements [100].

Topiramate 'The anticonvulsant drug topiramate, dis-
cussed above in relation to BN, has also been successfully
used in the treatment of BED [101]. A systematic review
and meta-analysis of three RCTs involving topiramate vs
placebo involving a total of 528 BED patients concluded
that topiramate was significantly more effective than
placebo at reducing binge episodes and producing body
weight reduction [101]. However, the RCTs were signifi-
cantly dated (2003-2007) and the participants treated
with topiramate withdrew at higher rates due to adverse
events, compared to placebo. Adverse events reported
included paresthesia, taste perversion, confusion, upper
respiratory tract infection, leg pain, memory, and concen-
tration difficulties. Serious adverse events were reported
in one RCT including acute cholecystitis, tibial fracture,
and major depression [101].

Chromium picolinate

Metabolic dysregulation in individuals with BED has
prompted investigation into agents which can help mod-
ulate glycaemia to reduce increased risk of developing
abnormal glucose metabolism [102]. Chromium picoli-
nate (CrPic) is a nutritional supplement that is commonly
used to treat type 2 diabetes and in weight loss. One dou-
ble-blind placebo-controlled trial in 24 individuals with
BED were randomised to CrPic 1000 mcg/day, CrPic 600
mcg/day or placebo over a six-month period [102, 103].
Individuals randomised to a moderate (600 mcg/day)
dose of CrPic had significantly reduced fasting glucose
levels compared to placebo [103]. Interestingly, the mod-
erate dose of chromium picolinate significantly improved
insulin regulation relative to both the placebo and high
dose groups (1000 mcg/day) [102].
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Anti-obesity drugs

Studies identified by the Rapid Review indicate that a
variety of anti-obesity drugs may be useful in the treat-
ment of BED. Obviously, any drug that is effective at
reducing weight in individuals with obesity might be
expected to also be effective in reducing binge eating in
patients with BED. Notably, around 7.5-30% of individu-
als with obesity seeking treatment have co-morbid binge
eating disorder (BED) or subclinical binge eating disorder
[104].

Rimonabant A dysregulation in the endocannabinoid
system contributes to the pathophysiology of obesity. The
cannabinoid receptor 1 (CB1) antagonist, rimonabant has
demonstrated efficacy in treating obesity albeit with the
risk of significant neuropsychiatric side effects. A mul-
ticentre, randomised, double-blind, placebo-controlled
study in 289 obese participants with BED found the group
treated with rimonabant had significantly reduced body
weight relative to placebo [105].

Liraglutide Glucagon-like peptide-1 (GLP-1) is a hor-
mone secreted from the small intestine in response to
food, inhibiting appetite and delaying gastric emptying.
Its satiating effects are therefore of interest in the treat-
ment of BED. Liraglutide, a GLP-1 receptor agonist, has
been approved for obesity. In one study, 44 participants
with obesity and subclinical binge eating were randomly
assigned to liraglutide or placebo. Participants ran-
domised to liraglutide showed significant improvements
in binge eating, and a reduction in body weight and BMI
[104].

Night eating syndrome

Night Eating Syndrome (NES) is the only other-specified
ED (OSFED) for which evidence on pharmacotherapy
has been identified [106].

Escitalopram

A 12 week RCT randomised 40 patients with NES to
SSRI escitalopram (n=20) or placebo (n=20) [107]. The
study found that although escitalopram was not effec-
tive at reducing night-time calorie consumption and NES
scores, the active group had a slight decrease in weight
than the placebo group [107]. Conversely, an open label
trial trialled escitalopram for 12 weeks in 31 adults with
NES [108]. Investigators reported significant reductions
in body weight, night-time caloric intake and awakenings
[108].

Sertraline
A review by Allison and Tarves [109] identified two open
label trials and one double blind RCT trial of sertraline
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in NES. All studies reported significantly reduced night-
time eating, awakenings, decreased caloric intake after
the evening meal, NES scores and weight loss. However,
these studies were significantly dated (2004-2006). No
recent studies have been conducted [109].

Ramelteon

Ramelteon is a melatonin receptor agonist, which is used
in the treatment of insomnia. One retrospective study
investigated ramelteon in 49 adults with sleep related eat-
ing disorders and/or NES and subsequent dose reduction
in benzodiazepine derivatives and Z-drugs (zopiclone/
zolpidem) [110]. Mean eating frequency decreased per
week and significant reductions in benzodiazepine and
Z-drugs were reported from baseline to post-ramelteon
treatment. These results indicate ramelteon may be effi-
cacious in the treatment of sleep relating eating disorder,
NES and subsequent dose reduction of benzodiazepines
and Z-drugs.

ARFID

Evidence regarding use of pharmacotherapy for cases of
avoidant/restrictive food intake disorder (ARFID) are
limited. Trials on the use of olanzapine, mirtazapine and
buspirone as an adjunct to psychological interventions
to treat children and adolescents with ARFID have typi-
cally been case reports or series, which limits their gen-
eralisability. Some evidence on increasing appetite and
reducing anxiety has been reported however randomised
controlled trials are needed to confirm their clinical util-
ity in this population [21].

OFSED, UFED, pica and rumination disorder

No research relating to pharmacotherapy interven-
tions for OSFED (purging disorder (PD), atypical-AN
(A-AN), subthreshold-BN (S-BN) and subthreshold-BED
(S-BED)), UFED, Pica, or Rumination Disorder (RD) was
identified.

Combination and adjunctive therapy

Medications for eating disorders are commonly pre-
scribed within a context of “treatment as usual” which
may include psychotherapy, nutritional counselling,
and support groups. As such many of the clinical tri-
als of such medication referred to above incorporate
medications within a broader therapeutic context. This
is particularly the case with AN, where no medication
is recommended as a primary treatment. Some studies,
however, have formally examined the adjunctive role of
medications and other psychological therapies. The dis-
tinct objective of evaluating the literature on combined
therapies is to understand whether therapies provided in
tandem is more effective than monotherapy.
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Few studies have been identified that investigate the
comparative effectiveness of combining psychotherapies
and pharmacotherapies, with most studies conducted in
BED and BN [111]. One study investigated CBT, nutri-
tional support, and pharmacotherapy in 74 patients with
different eating disorders, including AN (n=32), BN
(n=19) and EDNOS (n=23) [112]. Results indicated
that all participants achieved similar remission rates
as a result of their combined CBT, nutritional support,
and pharmacotherapy treatments, however no informa-
tion was found on types of pharmacotherapies provided
to participants. In addition, there was no control group,
making it difficult to assess the true efficacy of this com-
bination of treatments [112].

Binge eating disorder

A systematic review has examined 11 RCTs assessing
the efficacy of combined psychotherapy and pharmaco-
therapy (antidepressants, anti-obesity medication, and
antiepileptics) in the treatment of BED [113]. Findings
from this review indicated that there was an advantage
of combining CBT with the anticonvulsant drugs zon-
isamide and topiramate compared to CBT alone. On the
other hand, there was no advantage in combining CBT
or Behavioural Weight Loss Therapy (BWLT) with anti-
depressants and moderate advantage in combining CBT
with anti-obesity drugs, compared to either CBT alone or
CBT + placebo [113].

CBT & anticonvulsants

Two RCT’s have investigated anticonvulsants in com-
bination with CBT for the treatment of BED. One RCT
assessed CBT in combination with zonisamide which was
shown to be more effective than CBT alone for reduc-
ing binge eating frequency. Over 24 weeks, CBT +zon-
isamide gave significantly greater reductions in eating
disorder psychopathology, binge eating episodes, and
weight loss compared to CBT alone. These results were
maintained at 12-month follow-up in those receiv-
ing CBT +zonisamide [111]. A 21-week multi-centre,
double-blind, parallel-group, randomized controlled
trial in 73 patients with BED tested the anticonvulsant
topiramate with CBT compared to CBT + placebo [113].
At 21 weeks topiramate added to CBT significantly
improved depressive symptomology, binge eating scores
and weight loss compared to CBT alone.

CBT & fluoxetine

The efficacy of CBT in combination with the SSRI fluox-
etine was studied in a clinical trial with BED patients. The
12-month remission rates were 3.7% for the fluoxetine-
only group, 26.9% for the CBT +fluoxetine group, and
35.7% for CBT + placebo [114]. This indicates that CBT is

Page 13 of 23

an effective treatment for reducing binge eating, but that
the addition of an SSRI adds little to treatment outcomes
[114]. Patients displaying higher levels of ‘overvaluation
of shape’ were significantly less likely to achieve remis-
sion if receiving medication only.

CBT & Orlistat

In one study, 50 patients with BED received either guided
self-help CBT (self-administered CBT guided by a thera-
pist [shCBT]), combined with the anti-obesity medica-
tion orlistat or shCBT and placebo [115]. Combination
therapy was more efficacious than the placebo condition,
resulting in 64% of the active group achieving binge eat-
ing abstinence compared with 36% of the placebo group
[115].

CBT + Sibutramine

Sibutramine is a norepinephrine, serotonin and dopa-
mine reuptake inhibitor with strong appetite suppres-
sant effects. One RCT randomised 104 obese patients
with BED to sibutramine, placebo, guided self-help
CBT (shCBT)+ placebo, or shCBT +sibutramine [116].
Greater decreases in binge eating frequency, eating-
disorder pathology, depression and improved weight
loss were reported through a 12-month follow up in the
shCBT +sibutramine group [116]. However, there are
notable limitations given that sibutramine has now been
withdrawn from the market due to safety concerns.

Anorexia nervosa

Reas and Grilo [111] identified four placebo-controlled
comparative studies in patients with AN, including
two RCT’s investigating fluoxetine and two RCT’s trial-
ling olanzapine, as an adjunct to inpatient and outpa-
tient psychological interventions [111]. All four studies
are notably dated (1998-2008). No significant effects
were reported in the trials investigating fluoxetine as an
adjunct to an inpatient program or outpatient CBT.

One of the olanzapine RCT’s [35] trialled intensive
day-hospital treatment for 10 weeks in combination with
either olanzapine or placebo. Thirty-four patients dem-
onstrated significantly greater outcomes in achieving
weight restoration criteria, more rapid achievement of
target BMI and reduced obsessional symptoms relative to
placebo [35]. However, there were no significant reduc-
tions in depression, anxiety or compulsive symptoms.

The other trial [117] was a 12-week placebo-controlled
double blind RCT investigating either weekly CBT plus
olanzapine or placebo in 30 patients with AN [111].
Efficacy of olanzapine as an adjunct to CBT on BMI
and eating disorder psychopathology were inconclu-
sive. Investigators reported significant increases in BMI
and improvements in eating disorder psychopathology
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however results were not significant between olanzapine
and placebo group, indicating a placebo effect [111].

Alternative and adjunctive therapies
Neuromodulation

Four neuromodulation techniques have been trialled for
the treatment of EDs: repetitive transcranial magnetic
stimulation (rTMS), transcranial direct current stimu-
lation (tDCS), deep-brain stimulation (DBS), and neu-
rosurgical ablation [118]. These should be reserved for
the most severe cases and other procedures should be
prioritised if possible. Overall, these four neuromodula-
tory techniques are used to target brain circuits involved
in reward, mood, obsessional behaviours and inhibitory
processes in an attempt to assist in the treatment of eat-
ing disorders [3, 119-121]. Neurostimulation is gener-
ally considered in treatment-refractory cases where the
patient has not responded to all other types of treatment
[122].

Repetitive TMS is a relatively non-invasive procedure
where an electromagnetic current produced by close
application of a magnet to the skull stimulates surface
brain cortical regions leading to changes in neural activ-
ity. Transcranial DCS is also a relatively non-invasive pro-
cedure where the application of weak electrical currents
via two electrodes attached to the scalp of a participant
is used to stimulate (anodal electrode) or inhibit (cath-
ode electrode) specific parts of the cortex. Both tDCS
and r'TMS appear safe for single-session application, with
a risk for seizure in predisposed individuals with multi-
ple sessions of rTMS. Similar safety issues are noted for
tDCS but were more common in rTMS [123].

DBS, a more invasive, yet reversible procedure, involves
the implantation of depth electrodes to deliver electrical
pulses to specific areas of the brain that may ameliorate
the symptoms of a disorder [118]. DBS is widely used for
symptomatic relief in Parkinsons’ disease. Neurosurgical
ablation is also a more invasive procedure that involves
the use of Magnetic Resonance Imaging (MRI) to guide
a laser to lesion small areas of the brain with abnor-
mal structure or function without requiring traditional
highly invasive cranial surgery. Unlike DBS, neurosurgi-
cal ablation, a technique developed to treat brain can-
cers, produces permanent and irreversible brain lesions.
Therefore, this should be reserved for the most refractory
cases.

rTMS

Systematic reviews has identified seven rTMS studies in
AN, involving a total of 113 adolescents and adults. These
include 2 case studies (n=2), 2 case series (n=7), 1 pilot
study (n=10) and 2 RCTs (n=94). Most studies target
the left dorsolateral or dorsomedial prefrontal cortex
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(DLPEC), which plays a major role in cognitive inhibi-
tion, emotion regulation and reward, which are all known
to be affected in individuals with EDs.

The TMS case studies and case series have not
demonstrated consistent weight gain although have
reported lasting improvements in AN psychopathology
and mood at 12-month follow-up following 20 sessions
of rTMS. However, larger controlled studies of rTMS
in AN report only modest results [8]. McClelland et al.
[124] conducted a RCT examining a single session of
r'TMS versus sham stimulation in 60 patients with AN.
Patients that received real rTMS (n=28) showed an
improvement in core AN symptoms (urge to restrict,
feeling full, feeling fat) at end of rTMS session and 24-h
follow up. However, improvements were also noted in
the sham group, indicating a powerful placebo effect
[124]. Dalton et al. [125] conducted a feasibility ran-
domised controlled trial in 34 individuals with severe
and enduring AN. Participants received 20 sessions
(administered over 4 weeks) of rTMS to the left DLPFC
or sham stimulation. At end of treatment the interven-
tion group displayed improvements in BMI, eating dis-
order symptoms, quality of life and mood compared to
sham group [125].

One study identified examined both BN and AN-sub-
types. An open label trial conducted by Dunlop et al.
[126] investigated the effectiveness of rTMS in treat-
ing binge/purge behaviours in 28 patients with AN-BP
(bingepurge sub-type) or BN [126]. Patients received
20-30 sessions of dorsomedial prefrontal cortex rTMS.
A significant reduction in purge frequency was observed
at 4 weeks post rTMS, while there was no significant
decrease in binge frequency post rTMS. However, at
6-month follow up, 16 patients (57%) had significant
improvements in both binge and purge frequency [126].
There was a large degree of variance, with some partici-
pants experiencing worsening of symptoms [126]. Differ-
ences in resting state baseline corticostriatal connectivity
was observed in responders relative to non-responders.
Prior assessment of this connectivity via fMRI may iden-
tify candidates likely to respond favourably to rTMS
treatment [126].

Eight studies involving rTMS in patients with BN
(n=148 patients) are identified by systematic reviews
[118]. These include 2 case studies, 2 case series (n=15),
1 open label (n=28) (see above), and 3 RCTs (n=103).
All case studies were single sessions of rTMS to the dor-
solateral prefrontal cortex and all reported reduced urges
to eat with some case studies noting reductions in binge/
purge episodes.

One RCT randomly allocated 38 individuals with BN to
one session of r'TMS or sham stimulation to the DLPFC
and reported reduced urge to eat and binge eat at 24 h
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post rTMS [118]. However, Gay et al. [127] reported no
therapeutic benefits of rTMS in an RCT in adults with
BN and BED. No significant changes in binge/purge fre-
quency were observed in the active group (n=26) com-
pared to the control group (n=25) [127].

The other identified RCT randomised 14 adults with
BN to 3 weeks of rTMS or sham stimulation. No signifi-
cant effects were observed on binge/purge frequency,
mood and obsessive—compulsive symptoms. Conversely,
one case study in BED reported that 20 sessions of rTMS
to the dIPFC significantly reduced binge frequency [118].

tDCS

Four studies were identified that investigated tDCS,
including two studies in AN (n=7; n=11), one in BED
(n=30) and one in BN (n=39), all targeting stimulation
of the dorsolateral prefrontal cortex (DLPFC).

The identified studies in AN included one pilot study
(n=7) and one single blind controlled study (n=11).
The pilot study did not report any significant effects on
weight gain after 10 sessions of tDCS over the DLPFC
(anode left/cathode right [AL/CR]) although 3/7 patients
reported significant improvements in AN psychopathol-
ogy [8]. The single blind controlled study compared 18
sessions of tDCS over the DLPFC (AL/CR) to family-
based treatment over 6 weeks and reported significant
weight gain. However, no significant improvements were
reported in AN psychopathology. Treatment related side
effects included headaches, burning sensations, local
itching and local redness [8].

Burges et al. [128] investigated the effects of tDCS in
30 individuals with BED and subthreshold-BED. Partici-
pants received a single 20-min session of tDCS over the
DLPFC (AR/CL) and a sham stimulation. Investigators
reported reduced food cravings relative to ‘sham’ tDCS
sessions and reduced total food intake by 11% 5—6 h post
stimulation. When participants were presented with an
eating test with preferred food groups 5-6 h post stimu-
lation, consumption decreased by 17.5% [128]. No addi-
tional follow-ups were reported. Interestingly, treatment
was more efficacious in males (n=15) compared with
female (n=26) subjects [128].

Kekic et al. [129] in a double-blind sham-controlled
study investigated the effects of bilateral tDCS over
the DLPEC in adults with BN. Thirty-nine participants
received three sessions of tDCS in a randomised and
counterbalanced order: anode right/cathode left (AR/
CL), anodal left/cathode ride (AL/CR) and sham stimu-
lation. Measures were completed during the following
24 h post stimulation. AR/CL tDCS reduced ED cogni-
tions compared to AL/CR and sham tDCS [129]. Both
active conditions reduced BN symptoms (urge to binge-
eat, eating disorder related cognitions, frequency of binge
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eating, compensatory behaviours) compared to sham
however only AR/CL improved mood compared with the
sham condition [129]. There were no observed changes
in food craving measured in the active compared with
sham-controlled groups, contradicting results from Bur-
gess et al. [128] on patients with BED [129]. This study
further outlines the importance of optimal anode/cath-
ode electrode montage.

DBS

Systematic reviews identify nine small DBS studies in
AN, including case studies, case series and 2 open-label
trials (see below) [8, 118, 130]. Three neuroanatomi-
cal sites have been targeted in these studies: the ventral
striatum/nucleus accumbens (n=11), subcallosal cingu-
late (n=17) and the bed nucleus of the stria terminalis
(BNST) (n=2). The ventral striatum/nucleus accumbens
is involved in reward processing, cognition, reinforce-
ment learning and motivational salience; the subcallosal
cingulate is involved in affect and emotion regulation; the
BNST is involved in stress response, reward processing
and goal directed behaviours; all of which are believed to
be impacted in AN. Eight studies reported increases in
BMI at follow-up with one case study showing a decrease
in BMI. Normal mean BMI was achieved at final follow-
up in six of the nine identified studies [8, 130].

Lipsman et al. [122, 131] conducted one of the open-
label trials of DBS involving stimulation of the subcallosal
cingulate (SCC) in 16 females with treatment-refractory
AN. Investigators reported significant weight gain at 9
and 12-month post-surgery [122, 131]. Reduced symp-
toms of depression, anxiety and preoccupation with food
and weight were also observed along with significant
improvements in quality of life [131]. However, BMI of
patients AN-BP was lower than patients AN-R (restric-
tive sub-type) at the 1 year follow-up. Serious adverse
events were experienced in 7 participants: most related to
electrolyte disturbances due to AN, but seizures (n=3),
and a surgical site infection (n=1) were also observed.
Other adverse events included nausea, air embolus, panic
attack and pain at incision site [122, 131].

The other identified open-label trial [132] investigated
DBS in the nucleus accumbens (NAcc) in 28 patients
with treatment-refractory AN, including 13 with AN-R
and 15 with AN-BP [132]. BMI significantly increased
at 6-month and 2-year follow-up, with 12 (43%) normal-
ising their BMI. Significant improvements in anxiety,
mood, obsessive and compulsive symptoms were also
reported at 6-month follow up and maintained at the
2-year follow up [132]. The most common side effect was
short-term pain at incision site (n=22) with no severe
surgery-related adverse events were reported [132]. Simi-
larly, to Lipsman et al. [131] investigators reported that
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NAcc-DBS was less effective in AN-BP compared to
AN-R [132]. Further research with larger sample sizes is
required to confirm this finding of differential efficacy
across subtypes.

DBS of the NAcc (n=2) and the lateral hypothalamic
area (n=23) was studied in two case studies and one case
series with obese individuals (n=3) [130]. Significant
decreases in BMI, urge to binge eat and an improvement
in psychiatric co-morbidities were reported. No adverse
events were reported in NAcc-DBS, while patients that
received lateral hypothalamic DBS reported nausea, anxi-
ety, hot flashes and flushing [130].

DBS is an invasive procedure involving chronic implan-
tation of depth electrodes. The lower incidence of severe
adverse events in the aforementioned NAcc-DBS studies
in AN (n=11) and obesity (n=2) suggest that this neuro-
anatomical site may be a safer option.

Neurosurgical ablation

A systematic review conducted by Murray et al. [8] iden-
tified three studies in AN involving neurosurgical abla-
tion. This included one case study, one case series (n=6)
and a large (n="74) open label trial. Two neuroanatomical
sites targeted included the anterior limb of the internal
capsule (ALIC) (n=75) and the ventral striatum/nucleus
accumbens (n=6) [8].

Neurosurgical ablation of the ALIC in both the case
study and the open label trial produced significant
improvements in BMI. The case study reported signifi-
cant improvements in BMI, food-related distress and
ED symptoms at 3-month follow-up [8]. In the open-
label trial (n="74) significant improvements in BMI were
reported at 12-month follow-up however long term-
adverse events were reported in 18% of patients, included
disinhibition (n=6), memory loss (n=3), and lethargy
(n=4) [8]. Neurosurgical ablation of the ventral stria-
tum in the case series (n=6) produced a rapid increase
in mean BMI at 6-month and 12-month follow-up.
However, no measures of psychological symptoms were
reported [8].

Yoga

Mind-body approaches, that focus on the interactions
with brain, body, mind and behaviour, have been sug-
gested as a promising intervention for eating disorders,
where there is often a sense of disconnection from one’s
body [133]. Research has shown that yoga can be a prom-
ising intervention for depression and anxiety and has the
potential to promote embodiment and reduce factors of
self-objectification, body dissatisfaction, and drive for
thinness [133]. Evidently there are concerns that patients
with eating disorders might turn to yoga to burn calories
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or suppress feelings of hunger, engaging in compulsive
exercise. However, unlike most exercise, yoga aims to
conserve energy and is much less strenuous. Further-
more, epidemiological studies show that regular yoga
practice is associated with a reduced risk of developing
an eating disorder [134].

A systematic review of eight RCTs and four observa-
tional trials totalling a sample size of 495 patients with
an eating disorder (n=330) or disordered eating/body
dissatisfaction (n=165) reported only small to moderate
benefits of yoga compared to usual care on ED symptoms
[134]. Only 5 studies identified met criteria for the Rapid
Review and all individually reported significant improve-
ments either in ED symptomatology or mood.

A pilot study in 20 adolescents (aged 11-18 years) with
AN, BN, ARFID or OSFED, attended weekly 60—90 min
yoga classes for 12 weeks. Significant improvements
in anxiety, depression, weight and shape concern were
reported however there were no changes in restraint and
eating concerns from baseline to study completion [135].

One study examined the efficacy of 12-weeks of yoga
in 90 patients with BED. Individuals were randomised
1:1 to yoga and control (on wait list for program). For
the yoga group, self-reported reductions in binge eating
at end of treatment were significant. Improvements on
these measures were also maintained at 3-month follow-
up for the yoga group. Small reductions in BMI were also
reported [136].

A single-blind RCT in 30 adult females with BN or
OFSED were randomized to receive 90-min of yoga two
times per week for 11 weeks or control (not to perform
yoga but were offered yoga after 6-month follow-up). The
intervention group showed reductions in eating disorder
psychopathology, restriction, eating concern and weight
concern compared to the control group at 11 weeks.
Improvements were further reported at 6-month follow-
up [137].

One RCT assessed individualised yoga as an adjunct to
standard care (n=26) compared to standard care alone
(n=27) in 50 girls and boys aged 11-21 years with AN,
BN and EDNOS. It reported that an eight-week yoga
program produced a significant reduction in global ED
symptomatology compared to the control group [138].
No significant differences in depression or anxiety were
observed between groups [138].

Another RCT randomised yoga among inpatients
(n=38) with AN (n=23), BN (n=8) and EDNOS (n=38)
[133]. The yoga group (n=20) received 50 min of yoga
prior to the evening meal and the control group (n=18)
had other residential activities such as gardening or other
supervised free time for 5 days. The yoga group had sig-
nificantly reduced negative mood prior to meal-times
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however there was no significant difference in ED symp-
tomatology [133].

Exercise

Excessive exercise is a common symptom in eating dis-
orders, particularly in a subgroup of patients with AN
displaying highly compulsive symptomatology and
behaviours [139]. This is associated with experiences of
intense guilt when exercise is missed, and has been simi-
larly observed among patients with BN [140].The care of
individuals with AN has typically avoided exercise due
to frequent low body weight [141]. However, given the
benefits of weight bearing exercise on bone mass, muscle
strength and cardiac endurance, some interventions have
attempted to provide exercise therapy to patients with
AN [142].

A meta-analysis including nine studies reported that
supervised resistance training for patients with AN
improved mood and reduced depression compared with
TAU. No benefits on weight gain were observed however
safety of supervised exercise in a population with AN was
demonstrated [142]. A further systematic review [143] of
exercise in AN patients found that despite concerns that
re-introduction of exercise would encourage patients
to obsessively monitor their energy intake, the oppo-
site effect was observed [143]. Both reviews supported
the benefits of resistance training to support muscle
wasting and bone loss. Additionally, patients participat-
ing in nutritionally supported physical activity reported
a reduction in depression and anxiety symptoms and
improved feelings about food and exercise [142, 143].

A small pilot study including 36 patients with AN, BN
and EDNOS indicated that sports therapy may provide
benefit for individuals with eating disorders other than
AN [144]. The intervention was found to reduce ‘com-
mitment to exercise’ in the intervention group com-
pared with controls. However, there were no significant
differences in ED symptoms between groups at end of
treatment. As this was a pilot study, further research is
required to determine the clinical utility of sports therapy
in broad ED diagnoses [144].

A pilot RCT was identified trialling an intervention
which combined exercise, muscle relaxation and educa-
tion in 44 patients with NES. Patients were randomised
to education only (n=14); education plus progressive
muscle relaxation (PMR) therapy (n=15) or PMR plus
exercise (n=15). Results indicated that the active com-
ponent of the intervention was PMR with a significant
reduction in food eaten after the evening meal in the
PMR-plus-education group compared with the other
treatment conditions. Exercise did not appear to have a
significant effect on NES [145].
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Other alternative therapies

Two systematic reviews analysing the efficacy of alterna-
tive and complimentary therapies for patients with ED
were identified. This included bright light therapy, acu-
puncture, eye movement desensitisation and reprocess-
ing (EMDR), hypnosis, relaxation therapy and massage.
All of the above were found to have some effect on reduc-
ing eating disorder pathology, anxiety, depressive symp-
toms and increase in quality in life in individuals with
BN [146]. For AN, massage therapy, bright light ther-
apy, acupuncture, EMDR, relaxation therapy reported
some effects on reductions in ED pathology, depression,
anxiety and an increase in quality of life [146]. Overall,
however, the evidence on the relative merit and benefits
of these individual therapies for individuals with an ED
diagnosis is inconclusive [146].

Discussion

The current paper has summarised the available and
recent peer-reviewed evidence relating to pharmacother-
apy, adjunctive and alternative therapies in the treatment
of eating disorders.

Clearly the efficacy of pharmacological treatments
of EDs is very limited. Despite decades of research, and
widespread off-label prescribing off numerous psycho-
tropic agents, only two pharmacotherapies are currently
approved by the FDA and TGA for the treatment of EDs.
These are the SSRI antidepressant fluoxetine, for BN; and
the CNS stimulant, lisdexamfetamine (LDX) for BED [5,
75]. Many studies have examined potential pharmaco-
therapies for AN, without any single agent demonstrating
consistent efficacy.

Drug trials in BED involved the largest sample popu-
lations (n>100) of any studies examining intervention
effectiveness. The CNS stimulant LDX is clearly the
standout in terms of demonstrated efficacy [75, 78, 87].
LDX consistently reduces binge eating frequency as do
other ADHD medications such as methylphenidate and
dasotraline. Larger scale RCTs are required to better con-
firm efficacy of the latter agents.

Anticonvulsants including topiramate have also shown
promise in the reduction of binge eating episodes and
weight loss. Combination therapy of the antiepileptic
zonisamide and CBT have also demonstrated promise
[111, 113]. Anti-obesity drugs such as orlistat, rimona-
bant and liraglutide have also demonstrated efficacy in
reducing binge/purge frequency and weight loss [104,
105].

The SSRI fluoxetine has been approved by the FDA and
TGA for the treatment of BN. and has demonstrated effi-
cacy in reducing binging and purging in individuals with
BN, and preventing relapse [65]. Citalopram, may also
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help reduce binge-eating episodes and purging symptoms
in BN [66]. Oxytocin and topiramate have demonstrated
some clinical utility in BN for reducing binge eating fre-
quency [52, 66].

Most pharmacotherapeutic trials in AN have investi-
gated atypical anti-psychotics, with conflicting evidence
regarding any clinical benefit of these drugs for weight
restoration [20]. Low-doses of atypical-antipsychotics
may be clinically useful in AN as an adjunct intervention
where there is co-morbid high anxiety, obsessive-related
ruminations and failure to engage in treatment [26].

Supportive evidence for SSRIs in AN are limited, yet
despite this lack of demonstrable efficacy, clinicians
continue to prescribe SSRIs against practice guide-
lines [18]. This may be due to the high co-morbidity of
major depressive disorder with AN and some evidence
that treatment with fluoxetine and olanzapine may help
patients to remain in treatment for longer [26]. Oxytocin
trials have been unable to demonstrate benefits measured
by weight gain or increased calorie consumption. Oxy-
tocin effects on attentional biases towards negative facial
emotions (disgust, anger) and towards food and body
image stimuli may reduce meal related stress and atten-
tion [50, 54]. The cannabinoid receptor agonist, Dronabi-
nol, produced slight weight increase in patients with AN
[45, 48, 49] and there is developing evidence for ghrelin
analogues [58].

The Rapid Review also identified little evidence for
efficacious pharmacological interventions for other eat-
ing disorders including ARFID, OSFED, UFED, Pica and
Rumination Disorder. There is a small evidence-base
relating to treatment of Night Eating Syndrome (NES)
with SSRIs, with this being the only class of drug trialled
in this population [6, 147].

Neuromodulatory approaches such as repetitive tran-
scranial magnetic stimulation (rTMS), transcranial direct
current stimulation (tDCS) deep-brain stimulation (DBS)
and neurosurgical ablation show some preliminary prom-
ise in the treatment of EDs [8, 130].

The strongest evidence arguably pertains to the most
invasive procedures: DBS and neurosurgical ablation
[8, 130]. These techniques present a unique opportu-
nity for individuals with severe and enduring AN [3].
Non-invasive neuromodulation procedures in AN tend
to yield transient mixed results. While DBS is highly
invasive, interestingly, no serious adverse events have
been reported in NAcc-DBS [8]. Furthermore, DBS
seems to be more efficacious in AN-R sub-types [8].
Although neurosurgical ablation has demonstrated
promise, this remains an extreme and somewhat
experimental intervention. Further large-scale trials
are required to confirm efficacy of all neuromodula-
tory approaches.
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There is some evidence for the effectiveness of yoga
therapy in reducing eating disorder symptomatology
in AN [133, 134, 138]. Evidence around a wide range of
other complementary and alternative therapies remains
inconclusive.

The purpose of the Rapid Review was to inform a trans-
lation and research strategy. This necessitated a focus on
evidence that could be readily applied to the care and
treatment of individuals with EDs. Due to the RR’s broad-
reaching and largely policy-driven intent, some limita-
tions need to be acknowledged. Time constraints and
absence of peer review prevented the inclusion of grey
literature, clinical or practice guidelines, protocol papers
(without results), masters’ thesis or dissertations. Due to
sample sizing criteria, the research strategy was not sen-
sitive to qualitative research. Therefore, it is likely some
relevant studies were missed, especially as research into
innovative pharmacotherapies and alternative therapies
for the treatment of EDs is a rapidly emerging field. Fur-
ther, given its focus on research conducted in countries
with Western cultures and high-resource health systems,
broader evidence was limited. Nevertheless, the review
was able to meet its objective to identify gaps in research
that may warrant further investigation, especially in the
treatment of AN, BN, OFSED, UFED, Pica and rumina-
tion disorder and to provide a useful summary of the lit-
erature for those planning services or further research.

Conclusion

The Rapid Review has identified a lack of effective phar-
macotherapies, adjunctive and alternative therapies in
the treatment of EDs, with the possible exception of BED.
Findings suggest that more high-quality research, larger
scale RCT’s and drug discovery innovation are required
to better assist patients suffering with EDs.
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