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Eating disorders (EDs) are serious mental health conditions characterised by impaired eating behaviours and nutrition as

well as disturbed body image, entailing considerable mortality and morbidity. Psychopharmacological medication is an

important component in the treatment of EDs.
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1. Introduction

Eating disorders (EDs) are defined by a persistent disturbance in eating and body image, which affects food consumption

and leads to significant impairment of physical health or psychosocial functioning . EDs are widespread, with a recent

systematic review demonstrating a rise in their prevalence from 3.5% in studies conducted between 2000 and 2006 to

7.8% in those conducted between 2013 and 2018 . EDs are serious psychiatric conditions with considerable morbidity 

and mortality . Indeed, the standardised mortality rate in patients with anorexia nervosa (AN) is five times higher than

that of healthy controls , with suicide being a major cause of death . With the prevalence of EDs continuously rising ,

they impose a growing cost on health services. Estimates suggest that 20 million people in the European Union have an

ED, with financial and burden-of-disease costs of approximately EUR 1 trillion per year . Guidelines for the treatment of

EDs are mainly based on psychological interventions ; however, a substantial proportion of patients still experience a

protracted illness course and poor prognosis . This reinforced the need for other treatment modalities, including

pharmacotherapy. The strong genetic–biological basis for EDs held promise for pharmacotherapeutic targets in the

nervous system as well as the metabolic and immune systems .

2. Restrictive Eating Disorders and Anorexia Nervosa

Therapeutic concepts for the treatment of food refusal and psychiatric underweight patients developed from the beginning

of the 19th century. These included force-feeding via stomach tubes, special nutritional regimens or specific behavioural

methods that could be considered psychotherapy and psychoeducation in a broader sense today. In these methods, the

therapists’ role model function and encouragement were of key importance. Pharmacological treatments do not appear to

have played a major role in the 19th century, although some evidence can be found. For example, in around 1850,

individual case histories were published in the psychiatric literature reporting that chloroform (trichloromethane), initially

used as an anaesthetic primarily in obstetrics and surgery, was being used for the treatment of psychiatric illnesses and

syndromes, specifically for psychotic food refusal .

A study that analysed 18 important German-language psychiatric school textbooks from 1803 until today found early

pharmacotherapeutic approaches to underweight or food refusal . One of the first to address this was Heinrich

Neumann, a prominent 19th-century psychiatrist who was the director of the private asylum for the insane in Pöpelwitz,

Silesia (part of Poland today), and later director of the Psychiatric University Hospital in Breslau. In his ‘Lehrbuch der
Psychiatrie’ (Textbook of Psychiatry), published in 1859, he recommended iodine potassium for the treatment of anorexic

patients, as it ‘‘seems to be highly effective’’ in inducing appetite. In addition to iodine potassium, Neumann  discussed

the application of tartar emetic, or potassium antimonyl tartrate, which he suggested produced a much longer appetite-

increasing effect. In this context, it is noteworthy that Johann Christian August Heinroth, appointed as the world’s first

professor of psychiatry in Leipzig in 1811, suggested tartar emetic as an effective therapy for melancholia .

In the second half of the 19th century, the English physician Sir William Withey Gull and the French Neurologist Ernest-

Charles Lasègue described specific cases of anorexia for the first time in medicine almost simultaneously by

comprehensively describing their symptoms . Gull also termed the condition ‘anorexia nervosa’ in his ground-breaking

work, depicted in the 1873 paper ‘Anorexia Nervosa (Apepsia Hysterica, Anorexia Hysterica)’. For its treatment, he did not

only recommend “some form of nourishing food every two hours, as milk, cream, soup, eggs, fish, chicken”, but stated,

“with the nourishment, I would conjoin a dessert-spoonful of brandy every two or three hours” . The precise dose and
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frequency of brandy can be seen as the first pharmacological treatment recommendation for underweight patients with

AN.

In 1941, August Bostroem recommended using insulin to increase appetite . Insulin was used in small doses to avoid

hypoglycaemia in all patients refusing food intake . Similar recommendations for insulin were already given by

Lange in the first edition of his textbook in 1935 .

William Sargant practised psychiatry at St Thomas’ Hospital in London between the 1930s and 1960s. He started his

career in an era when physical therapies, including insulin, electroconvulsive therapy and psychosurgery, were gaining

prominence over psychotherapy, an important step in establishing the place of psychiatry as a medical profession . In

1960, a novel method for the treatment of AN was presented in a landmark paper that included large oral doses of

chlorpromazine and modified insulin infusions . The serendipitous discovery of chlorpromazine and its notable effects in

alleviating anxiety and agitation in psychiatric patients led to a transformation in the treatment of mental illnesses, with the

relative emptying of psychiatric asylums with sales and pharmaceutical financial success . For AN, the rationale was

that insulin and chlorpromazine would induce appetite among starved patients and reduce anxiety due to

chlorpromazine’s effect as a “major tranquiliser” .

The pharmacological methods mentioned are based on motivating appetite by means of medication. The psychiatrists of

the 19th and earlier 20th centuries gave their advice on the basis of their own extensive clinical experience and the

findings of colleagues. This reflects the clinical science as it was understood in their time, i.e., expert opinion based on

clinical experience, which later transformed into case–control studies and open trials. It was not until the 1960s and 1970s

that RCTs attained dominance in clinical pharmacotherapy research. The American Food and Drug Administration (FDA)

came to require proof of safety and efficacy, and RCTs became the standard for proving both. Focus turned to population-

based research, measurable outcomes and replicable interventions, ultimately challenging the dominance of

psychoanalysis and reinforcing the importance of drug treatments and disease specificity .

As clinical trials did not reveal positive evidence for the then-accessible therapies, they were quickly abandoned, and the

newly discovered, evidence-based antipsychotics and antidepressants gained prominence. This led to a swing in

treatment approaches, with growing recognition of the importance of persuasion and reassurance to enable re-

nourishment and cure, with a key role in psychotherapy .

Although the pendulum for AN placed emphasis on psychotherapy and behavioural treatment methods , their

inadequate outcomes left room and motivation for further exploration of potential pharmacological treatment. Figure 1
illustrates progress in the clinical research of modern-day pharmacotherapy for AN in the past 50 years. While the timeline

included case studies, most of the evidence comes from studies already conducted as open controlled trials or RCTs in

the framework of evidence-based medicine (EBM). As seen in Figure 1A, the cumulative number of participants in

pharmacological clinical studies has not yet reached 2000. Figure 1B demonstrated that rarely has the yearly number of

new participants in published trials exceeded 100 has mostly been considerably lower. In comparison, an extensive

systematic review and network meta-analysis of antidepressants for the acute treatment of major depressive disorder

included data from ~500 RCTs with over 100,000 participants , and a similar network meta-analysis on the acute

treatment of psychosis in multi-episode schizophrenia included ~50,000 participants in ~400 RCTs .
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Figure 1. Timeline of pharmacological studies in anorexia nervosa by medication group. (A). Cumulative number of

patients who participated in studies, colour coded by medication group. (B). Number of new participants per year in

studies, colour coded by medication group. SSRIs: selective serotonin reuptake inhibitors.

As shown on the timeline in Figure 1, the drugs tested parallel the major advances in psychopharmacology in this period:

investigation of typical antipsychotics and tricyclic antidepressants (TCAs) in the 1980s, selective serotonin reuptake

inhibitors (SSRIs) in the 2000s and atypical antipsychotics up until recently. However, appetite stimulants and hormonal

and endocrine treatments were investigated throughout the entire period between 1980 and 2023. Figure 2A

demonstrates whether the tested drug led to weight gain in placebo-controlled trials, which is the main outcome for most

studies in AN. The majority of studies included fewer than 50 participants and had negative results. Olanzapine was the

only drug for which there are several studies with positive findings, with one of these being the largest RCT in AN, having

included 152 randomised participants .

Figure 2. Effects found in placebo-controlled trials by medication group and number of participants (N). Each dot

represents a single study. (A). Effect (weight gain) found in anorexia nervosa placebo-controlled trials. (B). Effects (binge

and/or purge reduction) found in bulimia nervosa placebo-controlled trials. (C). Effects (binge reduction and weight loss)

found in binge eating disorder placebo- controlled trials.

One of the first classes of drugs to be evaluated was the neuroleptic or typical antipsychotics, a direct continuation of the

pharmaceutical revolution in psychiatry since the 1950s. Clinical trials on pimozide and sulpiride for AN were conducted

due to a proposed hyperactive dopaminergic cerebral system mechanism implicated in AN and following some successful

case studies . There were 38 participants in these placebo-controlled RCTs, which ended with negative results. A

subsequent case series and an open trial (total n = 21) of another typical antipsychotic drug, haloperidol, were performed,

reasoning again that the drive for thinness and fear of weight gain along with a distorted body image is of delusional

intensity and poor insight, which may reflect dopaminergic hypoactivity . In the 1990s and early 2000s, newer

atypical antipsychotics came to the market with a promise of improved efficacy and fewer side effects. Although

disillusionment came quickly with severe metabolic side effects noted for many of the drugs, there was promise for AN

that these appetite-increasing effects, combined with the antipsychotic’s anxiolytic effect, may prove useful.

Until now, atypical antipsychotics were the most widely studied class of drugs for AN. In total, published clinical trials

included almost 400 participants, with approximately 300 of these studying olanzapine. Amisulpride, risperidone and

quetiapine  were all tested in a single placebo-controlled RCT, with positive results for weight gain shown for

amisulpride (n = 35), which was compared with clomipramine and fluoxetine, but not for risperidone (n = 41) or quetiapine

(n = 36), which were compared with placebo.

Drawing on findings that dopamine receptor agonists may positively impact behaviour modification in underweight females

experiencing low oestrogen levels and with the aim of investigating weight-neural antipsychotic agents, there has been a

growing number of reports of aripiprazole treatment in AN. A case series  and retrospective studies  had

promising results; however, clinical trials are still lacking.

As mentioned previously and as illustrated in Figure 1, the atypical antipsychotic studied most is olanzapine. The

rationale for its use in AN lies in its ability to block dopaminergic and serotonergic receptors, potentially reducing anxiety

and obsessions related to food and body concerns while promoting weight gain. This was first observed in non-AN

psychiatric conditions and then in early case reports . Four out of five RCTs show olanzapine to be effective in
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promoting weight gain ; however, this effect is small scale. The largest olanzapine RCT, thus far , found an

increase in body mass index (BMI) of 0.259 over 16 weeks of treatment, compared with 0.095 in the placebo group. While

statistically significant, the effect was modest. Additionally, the acceptability of olanzapine in AN treatment was found to be

relatively low. Attia et al. reported a high dropout rate of 45% among participants receiving olanzapine , which is

characteristic of the relatively high dropout rates in the treatment of EDs. These considerations led the WFSBP’s task

force  to give a Grade 2 recommendation for olanzapine in AN, even though the evidence is strong (Level A). AN is of

particular interest in the paediatric population, as the disorder typically presents in adolescents. There were studies in this

population, but mixed results for weight gain  prevented efficacy and safety from being established in children and

adolescents.

Gastroprokinetic agents are another drug therapy that was proposed for AN, which aims to overcome the delayed gastric

emptying that is characteristic of the condition; however, studies on cisapride, metoclopramide and domperidone showed

they did not produce any substantial effect . Appetite stimulants, namely the cannabinoid dronabinol, have shown

promising results, but larger studies are needed to accumulate reliable evidence .

Over the years, treatment with antidepressants has been investigated from several angles. The comorbidity of AN and

depression and the potential for a common pathophysiological mechanism involving catecholamines, as well as weight

gain promotion, were behind the first trials in TCAs  with negative results. SSRIs were subsequently suggested for

similar reasons, as well as being an anxiolytic and for anti-obsessional faculties—bearing in mind the high comorbid rates

and the potential view of EDs as a disorder on the obsessive–compulsive disorder spectrum . Results for weight gain

were mostly negative, while results for other parameters were hard to gauge due to different outcome measures 

. Addressing depressive symptoms seems to play an important role in the journey to recovery in AN and is considered

crucial to the beneficial effect observed in repetitive transcranial magnetic stimulation, for example . Most recently,

ketamine and esketamine, novel antidepressant treatments, were presented in case reports; these showed beneficial

effects in AN, but further studies are needed .

Attempts to target the hormonal system in AN began early on but, ultimately, are very difficult to implement. Trials

involving growth hormones, oxytocin and a ghrelin agonist yielded no significant results . A recent promising

agent in this category is metreleptin, a human recombinant leptin that showed positive results in initial case reports 

.

3. Bulimia Nervosa

The diagnosis of BN was first introduced in 1979 by Gerald Russell’s seminal paper as an “ominous variant AN” . This

description was the one that best captured an increasingly notable phenomenon observed in Western societies, leading to

its wide acceptance and inclusion in DSM-III and, later, DSM-IV . The criteria were virtually the same as in Russell’s

presentation, namely the irresistible urge to overeat followed by self-induced vomiting or purging and a morbid fear of

becoming fat. This disorder was considered a new entity unrelated to earlier historical accounts of excessive eating in an

indulgent context. The treatment targets defined by Russell were to break the cycle of overeating and vomiting as well as

to encourage patients to accept a higher weight .

BN came into the picture well into the era of EBM and RCTs. Psychological therapies, the mainstay of BN treatment, were

developed and proven to be effective within the frameworks of cognitive behavioural therapy and interpersonal therapy

. Alongside these key psychological interventions, pharmacological options were explored.

Figure 3A,B depict the chronological progression of drug therapy studies in BN. Initial studies quickly took the form of

RCTs and were published in the early 1980s, soon after the introduction of BN as a disorder. The first drugs examined

belonged to the TCA group. These were first introduced in the 1950s when attempts to synthesise drugs that would

compete with the success of chlorpromazine yielded imipramine, which demonstrated strong antidepressant effects .

The rationale for the use of TCAs in BN was based on their antidepressant action. Dysphoria and depressive symptoms

were prominent and common in those with BN, with a high prevalence of affective disorder in their first-degree relatives to

the extent that it was proposed to represent a form of affective disorder . Notably, Russell emphasised that

antidepressant therapy was appropriate only when depressive symptoms were severe, and such treatment was unlikely to

decrease ED symptoms . Pope et al. demonstrated imipramine was associated with a significant decrease in binge

eating episodes, decreased preoccupation with food and greater subjective overall improvement . Sabine et al.

investigated mianserin and found no significant advantage over placebo in BN symptoms or general psychopathology .

These first two studies, with conflicting results, paved the way for further studies of TCAs, 14 in total. Currently, TCAs are

no longer recommended due to their side effects and poor acceptability .
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Figure 3. Timeline of pharmacological studies in bulimia nervosa by medication group. (A). Cumulative number of patients

who participated in studies, colour coded by medication group. (B). Number of new participants per year in studies colour

coded by medication group. ADHD: attention deficit hyperactivity disorder, MAO-I: monoamine-oxidase inhibitors, SSRIs:

selective serotonin reuptake inhibitors.

Monoaminoxidase inhibitors (MAO-Is) were the next group of antidepressant medications to be studied in BN. The case

for the use of MAO-Is was their particular efficacy for “atypical depression” and the overlap in symptoms between the

depressive syndrome and BN, specifically overeating. Six RCTs produced conflicting results , with

phenelzine studied the most and having limited evidence . However, the use of MAO-Is was limited due to the low-

tyramine diet required, which complicates the already sensitive nutritional treatment goals .

The most widely studied class of medication in BN is SSRIs. Fluoxetine hydrochloride was first described in 1974 as an

SSRI, and after 16 years of development and research, it was approved by the FDA for the treatment of depression .

This was the earliest of the SSRIs, which have become the most widely prescribed antidepressants and have prescription

rates that are continually on the rise, i.e., 1266 per 1000 population in the United Kingdom  and 13.2% of American

adults reporting antidepressant use in the previous 30 days .

The attempt to examine the novel antidepressant fluoxetine arose from the mostly positive results observed in previous

trials of antidepressants from different classes, including TCAs, MAO-Is and other monoamine-targeting agents. About

70% of published trials for BN prior to SSRIs had positive results. These trials were limited by small sample sizes, with

most trials administering the active drug to under 30 participants, thus considerably restricting statistical power. Actual

antidepressant clinical use was further limited by significant side effects, such as the anticholinergic and sedative effects

of TCAs and insomnia and blood pressure changes with MAO-Is. This was in addition to the low-tyramine diet required by

MAO-Is and weight gain, which was common both in MAO-Is and TCAs .

A large-scale multicentre collaborative study was initiated across 13 centres with 387 patients, and fluoxetine at a dose of

60 mg/day was found to be effective for binge/purge reduction , leading to its approval by the FDA in 1994 for use in

BN. This study was further supported by evidence from four other RCTs .

Topiramate is a potent antiepileptic drug that is also widely used for migraine prevention. Following its weight-reducing

effects observed in epileptic patients, it was also approved (in combination with phentermine) as an anti-obesity drug .

The investigation of topiramate in BN followed preliminary evidence of the effects in BED and case reports. Three RCTs

with a total of 172 participants found that topiramate reduced binging and purging in BN, with no significant adverse

events or effects reported . However, an FDA report suggesting that topiramate led to an increased risk of suicide

, as well as evidence of teratogenic effects and its significant side-effect profile, limited its use. Although it received

Grade A evidence, the recommendation for its use is at Level 2 in the recent ED guidelines .

Since the last published trial on fluoxetine , there have been few substantial drug trials, reflecting the focus on the

continuous developments and adaptation of psychological treatments for BN . There were some case reports for

aripiprazole , an atypical antipsychotic medication also used as a mood stabiliser and antidepressant. Two small-scale

open trials of anticonvulsants were reported, one with lamotrigine (n = 14) and the other with zonisamide (n = 12) with

positive results . The most significant trial was of oxytocin , thought to be involved in appetite regulation and to
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have the potential to reduce binge eating episodes and improve social and emotional processing associated with BN. It

was shown that oxytocin reduced 24 h calorie intake in the 34 BN participants compared with healthy controls.

Similar to the pattern observed in AN, the studies in BN mirror psychopharmacological developments in psychiatry over

time. The largest studies, with 300–400 participants, were carried out for fluoxetine in the 1990s, at the time SSRIs were

being introduced to the market. Figure 2B further illustrates that the majority of trials on antidepressants had positive

results, though not all.

4. Binge Eating Disorder

Binge eating was first portrayed in 1959 by Albert Stunkard as one of the eating patterns of obese humans . It was

described as the consumption of enormous amounts of food in relatively short periods, often indirectly related to stress in

a personalised and unconscious manner, which may involve dissociative processes and is followed by discomfort and

self-condemnation . It took many years until binge eating was further delineated as a mental disorder or an ED in

proposed preliminary criteria tested in field trials , and it was finally included in DSM-IV-TR  as a research category

and with a formal diagnosis in DSM-5 . The initial coupling of binge eating with obesity was, thus, disconnected; obesity,

similar to anorexia, is not considered a mental disorder, and while binge eating was found to be more prevalent in people

with obesity, it is, nonetheless, found in individuals of normal weight .

Potential pharmacological treatments were explored before the diagnosis was officially recognised in 2013, which can

explain the overlap in the treatment of binge eating with that of obesity. Figure 4A,B show the progression in clinical

pharmacologic research with four major medication categories: appetite suppressants, SSRIs, antiepileptics and anti-

attention deficit hyperactivity disorder (ADHD) medications. Figure 2C focuses on effectiveness and shows that many

types of drugs were found to be effective, but the larger trials focused on the antiepileptic and stimulant categories. The

first medication category to be investigated was antidepressants, with few studies of the earlier TCAs initiated in light of

their role, albeit partial, in the treatment of BN . These yielded mixed results with no conclusive

recommendations. The use of TCAs as an antidepressant gave way to the more tolerable SSRIs, which were put forward

as potential therapeutic agents for BED, again, much because of their role in BN. Fluoxetine, for example, was studied

based on its weight-reducing effect observed in depressed and non-depressed populations, as well as its efficacy in BN

, but only one of four RCTs had positive results . Similarly, other SSRIs, including fluvoxamine,

sertraline and citalopram, produced either conflicting or insufficient evidence to produce a sound recommendation 

.

Figure 4. Timeline of pharmacological studies in binge eating disorder by medication group. (A). Cumulative number of

patients who participated in studies, colour coded by medication group. (B). Number of new participants per year in

studies, colour coded by medication group. GABA: Gamma-Aminobutyric Acid, SSRIs: selective serotonin reuptake

inhibitors, ADHD: attention deficit hyperactivity disorder.

Appetite suppressants and antiepileptic drugs were next in line in the search for pharmacotherapy for BED. In fact,

antiepileptic medications were brought to attention due to the incidental finding of anorexia and weight loss when initially

studied in clinical trials in epilepsy and the subsequent superiority to placebo for weight loss in patients with obesity 

. Repeated clinical trials of topiramate, including a large multicentre placebo-controlled RCT, found a consistent
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reduction in binge eating and reported weight loss , which led to a Grade 1 recommendation for use in the

recent WFSBP guidelines . However, as in BN, the dissemination of topiramate as an accepted treatment is

compromised by the noted risk for suicidality, contraindication in pregnancy and cognitive side effects . For

zonisamide, there was only one positive RCT , and for lamotrigine, a single RCT reported weight loss but no reduction

in binge eating .

The most widely studied appetite suppressant was sibutramine, studied in several RCTs with positive repeated effects on

weight loss and reduction in binge eating . However, the drug was ultimately withdrawn in most countries

because of its harmful cardiovascular effects .

Stimulants and drugs for ADHD have been the focus of drug therapy for BED in the last decade. The reason for turning to

anti-ADHD medication was the potential involvement of dopamine (DA) and noradrenaline dysfunction in pathological

overeating. Such DA system abnormalities were found in obese individuals, and it was suggested that medications that

inhibit the reuptake of DA and noradrenaline could alter pathological binge eating behaviours . Lisdexamfetamine was

studied in large-scale placebo-controlled trials and found to be safe and effective, leading to its approval by the FDA as a

treatment for BED . Likewise, dasotraline was investigated in two large-scale (N = 300–400) trials with positive

results, but the drug was withdrawn by Sunovion Pharmaceuticals, stating further clinical studies would be needed to

obtain regulatory approval for treatment in ADHD and BED, with no specific cause mentioned for the decision .
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