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Abstract

Even though psychopharmacology has made substantial progress in many areas of psychiatry since the discovery
of antipsychotics and antidepressants in the 1950s, the evidence base for pharmacological treatments in the field
of eating disorders has been lagging. The World Federation of Societies of Biological Psychiatry guidelines update
2023 on the pharmacological treatment of eating disorders provides a comprehensive summary of pharmacolog-
ical studies and recommendations for anorexia nervosa (AN), bulimia nervosa (BN), binge eating disorder (BED),
avoidant/restrictive food intake disorder, pica and rumination disorder. However, there are very few studies in ado-
lescents, implying that evidence-based recommendations in this population are difficult to make. Gender-specific
aspects have also been addressed in the guidelines update, such as the small number of male patients included in
pharmacological studies in AN and BN. Furthermore, the guidelines recommend against the treatment of female
AN patients with testosterone, mention that topiramate for the treatment of BN and BED is contraindicated during
pregnancy and that fluoxetine and its metabolite norfluoxetine inhibit the metabolism of the anti-breast cancer
prodrug tamoxifen to its active metabolite endoxifen.
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1. Historical remarks
1.1 Eating disorders

A cornerstone in the history of eating disorders (EDs) was the meeting of the "Clinical Society of London" in 1873,
when Sir William Gull coined the term "anorexia nervosa” (AN) (1). The diagnosis of "bulimia nervosa" (BN) was first
suggested by Gerald Russell in a paper published in 1979 (2). Only one year later, in 1980, BN was included into the 3rd
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM). Binge eating disorder (BED) was described
in 1959 by psychiatrist Albert Stunkard in his paper, "Eating Patterns and Obesity" (3). The 5th edition of the DSM
(DSM-5), which was issued in 2013 (4), finally introduced BED as a separate ED. The DSM-5 also recognises avoidant/
restrictive food intake disorder (ARFID), pica and rumination disorder (RD) as autonomous disorders in the respective
DSM-5 chapter on "Feeding and Eating Disorders". The diagnoses in the DSM-5 are comparable to those in the more
recently published ICD-11 (5).

1.2 Psychopharmacology

From the start of the 19th century up to the 1950s, the psychiatric asylum numbers increased steadily in Europe and
North America despite big efforts of deinstitutionalisation. In 1950, however, chlorpromazine, the first antipsychotic
drug, was synthesised, and two years later, Pierre Deniker recognised its therapeutic effect on schizophrenia (6). This
discovery led to a massive improvement in the therapy of psychosis. Before 1950, only 6% of patients with schizo-
phrenia were ever discharged. However, after the introduction of chlorpromazine, 67% of patients with schizophrenia
could be discharged after inpatient treatment; between 1955 and 1968, the residential psychiatric population in the
United States decreased by 30% (7). A similar therapeutic breakthrough was achieved in affective disorders based on
the discovery of the antidepressant effect of imipramine by Roland Kuhn in 1956 (8). Chlorpromazine, imipramine and
other new psychopharmacological drugs allowed the mentally ill to recover, be discharged from psychiatric asylums
and hospitals, live in their own homes and obtain employment.

1.3 Psychopharmacology of eating disorders

Because of anecdotal reports of success with antipsychotics, the use of first-generation antipsychotics to treat AN was
investigated in open and uncontrolled, and also in randomised controlled trials in the 1970s and 1980s. However, the
newly discovered psychopharmacological agents did not gain general acceptance for the treatment of EDs at that
time and it seemed like patients with EDs could not benefit from the great breakthrough psychopharmacological
therapies had achieved in other areas of psychiatry (9).

Between the 1980s and today, the situation changed due to diagnostic and psychopharmacological advances. Re-




garding new psychopharmacological developments, the selective serotonin reuptake inhibitor (SSRI) fluoxetine came
into the market in 1986. It was tested in patients with BN, yielding positive results (10), and approved by the US Food
and Drug Administration in 1987.

In AN, however, no pharmacological treatment has been approved. This might be one of the reasons why the prog-
nosis for AN is still poor. A recent cohort study over 22 years published by Eddy and colleagues showed that only
just over 30% of patients with AN had recovered after 9 years (11), although the prognosis for early onset AN may be
better (12, 13).

1.4 Guidelines for the pharmacological treatment of eating disorders

In 2011, clinicians and researchers of the World Federation of Societies of Biological Psychiatry (WFSBP) published
a comprehensive review of all published psychopharmacological studies in EDs up to then (14). This was the first
version of the WFSBP guidelines on the pharmacological treatment of EDs. Since 2011, the DSM-5 was issued in 2013
recognising BED, ARFID, pica and RD as independent feeding disorders/EDs, and in 2019, novel guidance was devel-
oped by the WFSBP on how to grade evidence for clinical guideline development (15). According to this guidance,
strong evidence that an intervention is effective can only be concluded if two positive, independent, high-quality,
randomised controlled trials (RCTs) find that the medication helps in a clinically and statistically significant way. The
quality of an RCT can, for example, be assessed using the Scottish Intercollegiate Guidelines Network (SIGN) rating
(16). However, a strong recommendation can only be given to a medication with strong evidence if it shows safety,
tolerability and a good adherence rate. This guidance was then applied in the new WFSBP guidelines update 2023 on
the pharmacological treatment of EDs (17).

2, Eating disorders according to DSM-5 and ICD-11

As already mentioned, both DSM-5 and ICD-11 recognise AN, BN, BED, ARFID, pica and RD as feeding disorders or EDs.
The main criteria for the diagnosis of AN are a significantly low body weight in the context of age, sex and physical
health, an intense fear of weight gain and a disturbed body perception. In ICD-11, rapid weight loss (e.g., more than
20% of total body weight within 6 months) may replace the low body weight diagnostic feature for AN as long as
other diagnostic requirements are met, meaning AN can be diagnosed at any weight. In the DSM-5, this would be
atypical AN. Criteria for the diagnosis of BN are recurrent binges, recurrent vomiting, excessive physical activity or
fasting and excessive occupation with food, figure and weight. Criteria for the diagnosis of BED are recurrent binge
eating with control loss but no compensatory measures for weight reduction. Additional important symptoms are
eating without being hungry, feelings of embarrassment, disgust or guilt after a binge and suffering distress due to
these eating habits. ARFID is a feeding disorder/ED characterised by restrictions regarding the amount or the range of
food consumed, or by a fear of the adverse consequences of eating, such as choking or vomiting. People with ARFID
are underweight, have nutritional deficiencies, rely on supplements or enteral feeding and/or have significantly im-
paired psychosocial functioning as a result of their eating patterns that are more severe than simply being selective
with one's food. Unlike those with AN, people with ARFID are not excessively preoccupied with body image, weight
or shape. ARFID can occur at any age and any weight. Pica is a compulsive feeding disorder or ED in which people eat
non-food items such as dirt, clay, paint, glue, hair, cigarette ashes and faeces. The disorder is more common in young
children between the ages of 2 to 6 years. RD is an illness that involves repetitive, habitual regurgitation of food that
might be partly digested. The affected patient may re-chew and re-swallow the food or spit it out (4).

3. Pathophysiological considerations

Appetite-regulating neurocircuits: Appetite and body weight are biologically regulated by specific neurocircuits. The
three most important neurocircuits are the self-regulatory, the hedonic and the homeostatic systems (18). These sys-
tems relate to the reasons why we eat or do not eat. For example, we may adhere to a specific diet because of a certain
ideal of beauty or for ethical or somatic reasons (for example, food allergies). This happens in the self-regulatory sys-
tem because it embeds eating into the social context, creates individual values and performs self-regulatory control.
Its main centre lies in the prefrontal cortex.

Another reason for us to eat is enjoyment. The function of the hedonic system is to elicit the desire to eat and to evoke
pleasure during food consumption. Its neurons and synapses can be found mainly in the prefrontal cortex, the basal
ganglia and the thalamus.

Being hungry also creates an urge to eat to ensure that we consume sufficient energy to keep our body functioning.
This hunger originates from the homeostatic system that integrates peripheral signals of food consumption and en-
ergy storages and regulates appetite. The hypothalamus plays a prominent role in this system.

Appetite-regulating signal molecules: Figure 1 shows that these neurocircuits are related and which signalling mole-
cules, including neurotransmitters and hormones, they use. Important neurotransmitters of the self-regulation sys-
tem are serotonin, noradrenaline, acetylcholine, the excitatory transmitter glutamate and the inhibitory messenger
gamma-aminobutyric acid (GABA). The main neurotransmitters of the hedonic system are dopamine, opioids and
cannabinoids. Signalling molecules of the homeostatic system include peripheral appetite-regulating hormones like
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leptin, ghrelin, insulin and glucagon-like peptide-1 (GLP-1), hypothalamic appetite regulators like neuropeptide Y
(NPY), agouti-related peptide (AgRP), a-melanocyte-stimulating hormone (a-MSH), cocaine- and amphetamine-reg-
ulated transcript (CART) and the neurotransmitter histamine (9). These signal molecules and their receptors can be
targeted using pharmacological interventions to influence eating behaviour, food-related thoughts and emotions
and body weight.

4, Medication for anorexia nervosa

For AN, the WFSBP guidelines update 2023 identified 70 relevant articles; 38 articles were new since 2011.The highest
evidence was found for the antipsychotic agent olanzapine at a daily dose between 2.5 and 10 mg based on four pos-
itive RCTs (19-22), but the evidence
is restricted to weight gain as an
outcome. However, a low adherence Dronabinol Olanzapine Mirtazapine

rate was found for olanzapine in AN. (AN) (AN)
Furthermore, the effect in young :
people is not clear as the only small
RCT in adolescents showed no sig-
nificant differences in weight gain,
resting energy expenditure and psy-
chological symptoms (23). There-
fore, the WFSBP guidelines update
2023 concluded that olanzapine

has strong evidence for weight gain -

. Topiramate
only, but only a limited recommen-
dation in AN (17). Olanzapine is an '
antagonist at dopamine, serotonin Fluoxetine

and histamine receptors. (BN, Pica)

Regarding children and adolescents
with AN, the Canadian practice

guidelines for the treatment of chil-

dren and adolescents with eating

disorders (24) have stated that in

specific contexts, consideration of

olanzapine use may be undertak- | Figure 1: Appetite-regulating neurocircuits (hedonic, self-regulatory and homeostatic systems),
. related signalling molecules and eating disorder (ED) medications that are discussed in this

en for the adjunct treatment of low : L , ; . . .

. . article. The cannabinoid (CB) receptor agonist dronabinol, which has some evidence for its use
weight children and adolescents | iy anorexia nervosa (AN), also influences the dopamine (DA) system. Olanzapine is an antagonist
with AN. These guidelines further | at(DA), serotonin (5-HT) and histamine receptors, with strong evidence for weight gain in AN.
explain that given its propensity for | The antidepressant mirtazapine is an antihistaminergic a2-receptor blocker with evidence for
adverse effects oIanzapine should its use in avoidant/restrictive food intake disorder (ARFID) from a retrospective chart review

o X . and two case reports. Topiramate influences cellular sodium and calcium channels as well as
only be considered with appropri- | giutamate (Glu) and gamma-aminobutyric acid (GABA) receptors. It is recommended by the
ate consultation and monitoring | WFSBP guidelines for use in bulimia nervosa (BN) and binge eating disorder (BED). The selective
by trained specialists in child and | serotonin reuptake inhibitor (SSRI) fluoxetine, which also influences neuropeptide Y (NPY), is
adolescent psychiatry or paediat- approved for the treatment of BN. There is also evidence from case reports for its use in pica.

. R Lisdexamfetamine (LDX) influences serotonin, dopamine and cocaine- and amphetamine-
rics who have expertise in the treat- regulated transcript (CART). It has been approved for the treatment of BED in several countries
ment of children and adolescents | (not the UK). Levosulpiride blocks presynaptic dopaminergic receptors and has helped ~one-
with EDs. When utilised, olanzapine third of patients with rumination disorder (RD) in an open study. Further abbreviations: opioids
(Op), noradrenaline (NA), acetylcholine (Ach), agouti-related peptide (AgRP), a-melanocyte-
stimulating hormone (a-MSH), glucagon-like peptide-1 (GLP-1). The figure is amended from (9).

should be initiated at a very low
dose of 0.625 to 1.25mg and titrat-
ed carefully (24).

The cannabinoid receptor agonist dronabinol has also been tested in people with AN. The daily dose was 5 mg. The
beneficial effects on body weight, ED psychopathology and physical activity was published in two articles by Andries
and colleagues in 2014 and 2015 (25, 26). Thus, the WFSBP EDs Task Force bestowed a limited level of evidence and
a limited recommendation to use dronabinol (17). However, dronabinol is a controlled drug in the UK and is not li-
cenced for the use of AN. Table 1 shows the medications with the highest recommendation and evidence for each ED.

The only medications with a high level of recommendation are fluoxetine and topiramate for BN and topiramate and
lisdexamfetamine for BED. The WFSBP guidelines update 2023 reviewed clinical trials across the life span. However, as
most RCTs were performed in adults, clinicians treating children and adolescents should consult more specific guide-
lines such as the Canadian practice guidelines for the treatment of children and adolescents with eating disorders
(24).




Diagnosis Medication Daily dose Level of evidence' Grade of recommendation*

Olanzapine 25-10mg A* 2
Anorexia nervosa

Dronabinol 5mg B 2

Fluoxetine 20-60 mg A 1
Bulimia nervosa

Topiramate 75-200mg A 1

Lisdexamfetamine 30-70 mg A 1
Binge eating disorder

Topiramate 75-600 mg A 1
ARFID Mirtazapine 7.5-45mg C 3
Pica Fluoxetine 20-60 mg C 3
Rumination disorder Levosulpiride 75 mg C 3

Table 1. Medications with the highest level of evidence and grade of recommendation for each eating disorder according to the WFSBP
guidelines update 2023 on the pharmacological treatment of eating disorders (17).

Notes: t Level of evidence: A: strong evidence that the intervention is effective; B: limited evidence that the intervention is effective; C: low
evidence that the intervention is effective. ¥ Grade of recommendation: 1: strong recommendation for using the intervention; 2: limited
recommendation for using the intervention; 3: weak recommendation for using the intervention. * Evidence restricted to weight gain.

5. Medication for bulimia nervosa

In BN, the task force identified 70 relevant articles. However, only 13 articles have been published since the first WFSBP
guidelines in 2011. Thus, there has been limited progress regarding the pharmacological treatment of BN.

Fluoxetine is approved for the treatment of BN. The dose is between 20 and 60 mg per day. Four RCTs with a "high
quality” SIGN rating (27-30) found a statistically significant superiority of fluoxetine regarding binge eating and vom-
iting. Thus, there is strong evidence that fluoxetine is effective in BN, and this leads to a strong recommendation for
fluoxetine in BN. However, there is only one study in the adolescent population (31). This open trial of 60 mg fluoxe-
tine daily in 10 young people showed reductions in binge frequency and the medication was well tolerated. For fur-
ther case series and case reports of the use of fluoxetine in children and adolescents, see (24). The Canadian practice
guidelines for the treatment of children and adolescents with eating disorders list fluoxetine as additional promising
medication for BN but highlight that more research is required before definitive recommendations can be made (25).

Two RCTs which tested topiramate in BN have shown significant superiority compared to placebo regarding binge
eating and vomiting (32-34). Topiramate must be started at a low dose of 25 mg per day to avoid cognitive problems
such as impairments in verbal fluency (35), and the dose can be increased to 400 mg per day. As topiramate was well
tolerated, it can be recommended for use in BN as well (17). However, it is not approved for the treatment of BN and
fluoxetine should be tried first if a pharmacological treatment is necessary.

6. Medication for binge eating disorder

The WFSBP EDs Task Force identified 68 relevant articles pertaining to BED, of which 24 were new. All were in adult
patients. Recent RCTs investigated lisdexamfetamine (LDX) at a dose of 50 or 70 mg per day. Evidence from four RCTs
(36-39) and one relapse-prevention RCT (37) demonstrate that LDX is effective in the treatment of BED regarding
binge eating frequency and body weight. Therefore, the task force bestowed strong evidence and a strong recom-
mendation for the use of LDX in BED. LDX is approved for attention deficit hyperactivity disorder (ADHD) but not BN
in the UK. It has, however, been approved for the treatment of BED in the US, Canada, Brazil, Puerto Rico, Mexico and
Israel.

Three RCTs have tested topiramate in BED (40-42). The researchers used a dose between 25 and 600 mg per day and
they found significant superiority of topiramate regarding binge eating frequency and body weight. Therefore, the
task force decided to bestow level A evidence and a grade 1 recommendation to topiramate (17). However, topiramate
is not approved for the treatment of BED in the UK.

7. Medication for avoidant/restrictive food intake disorder

Apart from BED, DSM-5 and ICD-11 introduced ARFID, pica and RD as new independent feeding disorders/EDs. No
randomised controlled pharmacological study has been performed and published in ARFID. Three of the seven arti-
cles on pharmacological treatment for ARFID, most of which referred to children and young people, reported treat-
ment with mirtazapine, namely one retrospective chart review (43) and two case reports (44, 45). Therefore, there
is little evidence that mirtazapine is effective in ARFID, and this translates to a weak recommendation for its use in
ARFID. Other medications used were antihistamines and antipsychotics, all with low levels of evidence.

8. Medication for pica

Pica is usually not an independent phenomenon but appears in the context of other mental or physical disorders. The
task force identified eight articles pertaining to the pharmacological treatment of pica. The successful use of fluoxe-
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tine for pica was reported in two case reports of patients with pica and obsessive-compulsive disorder (OCD) (46, 47),
and two case reports of patients with pica and a neurodegenerative disorder (48, 49). Thus, there is low evidence that
fluoxetine is effective in pica, and this translates to a weak recommendation for its use (17). However, in a patient with
pica, it is advisable to examine for psychiatric comorbidities, such as OCD or a neurodegenerative disease, and select
the pharmacological treatment taking all available information into account. Further successful single case reports
are available for the treatment with SSRIs, antipsychotics and ADHD medication.

9. Medication for rumination disorder

The task force identified two articles for the pharmacological treatment of RD. One open study in adult patients tested
levosulpiride, an antipsychotic with prokinetic activity. Whilst it did not help all patients, more than a third (38%) of
the adults included benefitted from this medication (50). As we have evidence from one open study, this translates to
a weak recommendation for its use in RD (17).

Another medication tested in RD was baclofen, which is a GABA agonist. In one double-blind crossover study in adult
patients, 63% of patients reported symptom improvement with baclofen compared to 26% in the placebo period (51).
However, baclofen has been reported to have serious adverse effects such as psychosis, depression, balance disorder
with falls, and difficulties in verbal expression. Thus, despite evidence from a double-blind crossover study, the recom-
mendation of the WFSBP for the use of baclofen in RD is weak (17).

10. Gender-specific aspects of the pharmacological treatment of EDs

Gender distribution of ED epidemiology: The prevalence of AN in the general population is about 1% among women
and 0.1% in men. Similarly, BN is 10 times more common in females than in males, with a prevalence between 1 and
2% among women. BED is the most prevalent of all the EDs worldwide, with a prevalence of about 3% in the whole
population including men and women who have a similar risk of BED (52). The prevalence estimates for ARFID in the
general population vary substantially, ranging from 0.3% to 15.5% in children and adolescents and from 0.8% to 4.5%
among adults with a sex ratio of ~1:1 (53). There is little epidemiological information on the prevalence of pica and RD.

Lack of studies in male patients with AN and BN: Due to the unbalanced gender distribution of AN and BN, most partic-
ipants in studies testing medication in AN or BN are female. For example, of the 152 patients with AN included in the
largest RCT of olanzapine for AN (22), only seven were male. In the largest RCT for fluoxetine in BN (28), of 398 patients
with BN, only 17 were male. Thus, it is questionable whether firm conclusions for the pharmacological treatment of
males can be drawn from these studies.

Female sex hormones to treat osteopenia in female patients with AN: The question of whether female sex hormones
could help with osteopenia in AN was not addressed in the updated WFSBP guidelines, but it is clinically highly rele-
vant. The evidence for exogenous oestrogen or progesterone to treat osteopenia in AN is scarce. Oral ethinyl oestradi-
ol in the form of the oral combined pill does not appear to be effective, but transdermal 17(3-oestradiol may increase
bone mineral density. Thus, this treatment may be considered in patients where other options have been exhausted
(54). However, endogenous oestrogen production usually follows weight restoration during the recovery from AN.

Testosterone for female patients with AN: Kimball et al. (55) reported an RCT in 90 female patients with AN, testing
300 ug transdermal testosterone daily or a placebo patch for 24 weeks. However, testosterone was associated with
less weight gain and did not lead to improvements in depression, anxiety or disordered eating symptoms compared
with placebo in women with AN. Thus, the task force recommended against the use of transdermal testosterone.

Oxytocin for female patients with AN: Russell et al. (56) studied the effect of intranasal oxytocin in two pilot studies of
female inpatients with AN. In the oxytocin group, eating concerns and cognitive rigidity were reduced after oxytocin
application but no effect on weight was reported. Burmester et al. (unpublished data) found a negative effect of intra-
nasal oxytocin on social cognition in female adolescents with ED who had higher baseline social stress; an effect that
was not found in controls whose social stress reduced, as predicted.

Pregnancy: Topiramate has approval for epileptic seizures and migraine. It is contraindicated in pregnancy and in
women of childbearing potential if they are not using a highly effective method of contraception.

Breast cancer: Fluoxetine is widely approved for the treatment of BN. However, fluoxetine and its metabolite norfluox-
etine are potent inhibitors of the cytochrome P450 (CYP) isoenzymes CYP2D6 and CYP2C19. Therefore, caution is
advised when combining fluoxetine with CYP2D6 and CYP2C19 substrates such as amitriptyline, atomoxetine, clo-
mipramine, imipramine, and several antipsychotics. CYP2D6 inhibition also leads to decreased metabolism of the
prodrug tamoxifen to its active metabolite endoxifen. Therefore, fluoxetine must not be given to women who receive
tamoxifen treatment, a hormone therapy for breast cancer. Finally, fluoxetine should not be combined with monoam-
ine oxidase inhibitors.

11. Discussion

The update of the WFSBP guidelines for the pharmacological treatment of EDs is currently the most comprehensive
review of pharmacological studies in EDs. It also provides an evaluation of the reported evidence and makes recom-




mendations for pharmacological treatment. It follows clear and transparent guidance to rate the level of evidence
and the grade of recommendation (15, 17). Several other international and national guidelines, such as the National
Institute for Health and Care Excellence guideline, "Eating disorders: Recognition and treatment" (57), barely mention
specific medications for the treatment of EDs because the evidence is relatively weak. Pharmacological trials in this
population are a priority for research.

However, the WFSBP guidelines update 2023 on the pharmacological treatment of EDs has its limitations. It focused
on the pharmacological treatment of EDs only. It did not compare the pharmacological treatment with non-pharma-
cological biological, psychotherapeutic or other treatment approaches. Whether a study was successful or not was
decided with reference to the main outcome and improvement of diagnostic criteria. Otherimportant outcomes were
neglected, for example, anxiety and sleep disturbances in AN, patient-reported outcome measures or patient-report-
ed experience measures.

Additionally, comorbidities were neglected. This is, for example, important if a patient suffers from depression and
AN.The antidepressant bupropion is contraindicated in AN because of weight loss and an increased risk of seizures. If
a patient suffers from depression or bipolar disorder and BED, mirtazapine and olanzapine should be avoided due to
the risk of weight gain. Information about the treatment for frequent health consequences and comorbidities of EDs
can be found in the paper by Himmerich et al. (58).

The WFSBP guidelines cover pica and RD (5) because they appear as feeding disorders and EDs in DSM-5 (4). However,
in England, the National Health Service (NHS) children's ED services are generally not commissioned to treat these
diagnoses as per NHS England Access and Waiting Time guidance.

Most pharmacological trials in EDs have a relatively short duration of between 6 and 16 weeks. Therefore, we had to
develop guidelines without knowing what the long-term effects are.

Gender aspects seem to have particular importance for the pharmacological treatment of EDs for female, male, preg-
nant and breast cancer patients. Further, gender aspects that should receive more attention by future research are
the pharmacological effects in transgender people with EDs as well as the psychological and physical effects of sex
hormones in EDs.
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