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Eating disorders; Eating disorders are serious illnesses showing high rates of mortality and comorbidity with
Anorexia nervosa; other mental health problems. Psychedelic-assisted therapy has recently shown potential in
Bulimia nervosa; the treatment of several common comorbidities of eating disorders, including mood disorders,
Psychedelic-assisted post-traumatic stress disorder, and substance use disorders. The theorized therapeutic mech-
therapy; anisms of psychedelic-assisted therapy suggest that it could be beneficial in the treatment
Psilocybin; of eating disorders as well. In this review, we summarize preliminary data on the efficacy
MDMA of psychedelic-assisted therapy in people with anorexia nervosa, bulimia nervosa, and binge

eating disorder, which include studies and case reports of psychedelic-assisted therapy with
ketamine, MDMA, psilocybin, and ayahuasca. We then discuss the potential therapeutic mech-
anisms of psychedelic-assisted therapy in these three eating disorders, including both general
therapeutic mechanisms and those which are relatively specific to eating disorders. We find
preliminary evidence that psychedelic-assisted therapy may be effective in the treatment of
anorexia nervosa and bulimia nervosa, with very little data available on binge eating disor-
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der. Regarding mechanisms, psychedelic-assisted therapy may be able to improve beliefs about
body image, normalize reward processing, promote cognitive flexibility, and facilitate trauma
processing. Just as importantly, it appears to promote general therapeutic factors relevant to
both eating disorders and many of their common comorbidities. Lastly, we discuss potential
safety concerns which may be associated with these treatments and present recommendations

for future research.
© 2023 The
This is an open

Author(s).
access

Published by Elsevier B.V.
article under the cc BY license

(http://creativecommons.org/licenses/by/4.0/)

1. Introduction

1.1. Eating disorders

Eating disorders (EDs) are a group of serious conditions char-
acterized by abnormal eating behavior which negatively af-
fects physical and mental health. The most prevalent EDs
in adults include anorexia nervosa (AN), bulimia nervosa
(BN), and binge eating disorder (BED). (Diagnostic and sta-
tistical manual of mental disorders: DSM-5™ 2013; Udo and
Grilo, 2018) Common symptoms of these three EDs are
shown in Table 1. EDs are associated with chronic illness
and disability, reduced quality of life, and increased sui-
cide risk, with AN having the highest mortality rate of
any psychiatric disorder. (Diagnostic and statistical man-
ual of mental disorders: DSM-5™ 2013; J Arcelus et al.,
2011) EDs additionally show a high degree of comorbid-
ity with other psychological disorders, particularly mood
disorders, substance abuse disorders, post-traumatic stress
disorder (PTSD), and obsessive-compulsive disorder (OCD).
(Diagnostic and statistical manual of mental disorders: DSM-
5™ 2013; Brewerton, 2007)

The pathogenesis of EDs is not completely understood,
and it may share etiology with other psychiatric disor-
ders. Girls and young women are particularly at risk, al-
though EDs can affect anyone. (Zipfel et al., 2015) Other
likely contributing factors include genetic predisposition,
hormonal dysregulation, anxious or obsessive temperament,
stress, traumatic experiences in childhood, and environ-
mental factors, such as an environment that highly values
thinness. (Zipfel et al., 2015; Brewerton, 2018) Some stud-
ies have also noted cognitive and neurological abnormalities
which may constitute risk or maintenance factors for EDs.
(Zipfel et al., 2015; Kaye, 2008; Kessler et al., 2016)

Therapy for EDs most commonly involves behavior-
centered strategies, sometimes combined with pharma-
cological treatment. (Davis and Attia, 2017; Davis and
Attia, 2019) Antidepressants, particularly selective sero-
tonin reuptake inhibitors (SSRIs), have shown some effi-
cacy in people with BN or BED. (Davis and Attia, 2017;
Leombruni et al., 2006) Less commonly, BN may be treated
with other classes of antidepressants or antiepileptic med-
ications, and BED with appetite-suppressing stimulants.
(Davis and Attia, 2017) AN has proven more difficult to
treat with medication, and drugs which improve BN or BED
symptoms appear to have little efficacy in AN. (Davis and
Attia, 2017) Some studies show that the antipsychotic olan-
zapine may help people with AN gain weight, but it does
not appear to improve psychological symptoms. (Davis and

Attia, 2017; Attia et al., 2019) Regarding psychotherapy,
cognitive behavioral therapy has the most robust evidence
base. (Hay, 2020) Family-based therapy, interpersonal
therapy, motivational interviewing, psychoanalytic therapy,
and some disorder-specific therapies are also sometimes
used, with varying degrees of efficacy. (Zipfel et al., 2015;
van den Berg et al., 2019; Startup et al., 2021)

Overall, the efficacy of ED treatments is limited, par-
ticularly for AN. Therapy may primarily be effective in
the management of co-morbid diseases or weight, and the
core symptoms of EDs are not always addressed by cur-
rent therapies. (van den Berg et al., 2019; de Vos et al.,
2014) While up to two thirds of people with AN and BN re-
cover eventually, some remain ill for years or even decades.
(Zipfel et al., 2015; Keel and Brown, 2010) There is a need
for treatments which can accelerate recovery, and which
are effective in treatment-resistant cases.

1.2. Psychedelic-assisted therapy

Psychedelic-assisted therapy (PAT) shows some efficacy
in the treatment of mood disorders, addiction, and
PTSD. (Breeksema et al., 2020) Several different classes
of psychedelics are commonly used in PAT. The classic
psychedelics include lysergic acid diethylamide (LSD), psilo-
cybin (the principal psychoactive component in magic mush-
rooms), and N,N-Dimethyltryptamine (DMT, the principal
psychoactive component in ayahuasca). (Nichols, 2016) Ad-
ditionally, the rapid-acting antidepressant ketamine and
the empathogen 3,4-Methyl enedioxy methamphetamine
(MDMA) have some psychedelic properties and are combined
with psychotherapy in a similar manner. (Smith et al., 2022;
Drozdz et al., 2022) Classic psychedelics have a long history
of use in sociocultural rituals and were first investigated as
possible therapeutic agents in the 1950s, though political
regulations brought this research to a halt by the 1970s.
(Nichols, 2016) Research into the clinical use of psychedelics
cautiously recommenced in the 1990s and has rapidly accel-
erated in the last decade. (Nichols, 2016)

When used in a safe setting, psychedelics can evoke pro-
found psychological experiences which often have person-
ally meaningful content. (Yaden et al., 2022; Roseman and
Nutt, 2018) In PAT, these experiences are embedded in
a therapeutic context in order to maximize safety and
clinical benefits. (Garcia-Romeu and Richards, 2018) PAT
may have some degree of trans-diagnostic efficacy in that
it addresses underlying psychological and neurobiological
pathologies that could contribute to various psychiatric di-
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Table 1

OCD = obsessive compulsive disorder, PTSD = post-traumatic stress disorder.

Key symptoms of EDs according to the DSM-V. (Diagnostic and statistical manual of mental disorders: DSM-5™ 2013)

Anorexia Nervosa

Bulimia Nervosa

Binge Eating Disorder

Body weight
Eating behavior

Significantly low body weight
Restriction of energy intake
despite low weight

Disturbance in experience of
body weight or shape; undue
influence of body weight or
shape on self-evaluation
Intense fear of weight gain
and/or behavior interfering
with weight gain

Self-image

Other psychological
symptoms

Common comorbidities Bipolar disorder, depression,
anxiety disorders, OCD,

substance use disorders, PTSD

Typically normal or overweight
Episodes of binge eating
(consuming extremely large
amounts of food)

Inappropriate compensatory
behaviors to prevent weight
gain (e.g. vomiting)

Undue influence of body weight
and shape on self-evaluation

A sense of a lack of control
over binge eating episodes

Depression, bipolar disorder,
anxiety disorders, substance
abuse disorders, personality
disorders, PTSD

Typically overweight
Episodes of binge eating
(consuming extremely large
amounts of food)

Feelings of depression,
guilt, or disgust with
oneself after binge eating

A sense of a lack of control
over binge eating episodes
Marked distress regarding
binge eating

Bipolar disorder, depression,
anxiety disorders, substance
use disorders

agnoses, including EDs. (Kocarova et al., 2021) Previous
authors have named serotonergic mechanisms, changes in
functional connectivity, and enhanced cognitive flexibility
as potential mechanisms by which PAT may treat AN in par-
ticular. (Gukasyan et al., 2022) Some have also seen poten-
tial for serotonergic psychedelics to treat BN, BED, and obe-
sity, and also name cognitive flexibility as a potential mech-
anism. (Borgland and Neyens, 2022)

For this review, we searched the PubMed database for
studies which included people with EDs using the following
search terms: (Hallucinogen OR Psychedelic OR Ketamine
OR Psilocybin OR Mescaline OR Ayahuasca OR "Lysergic Acid
Diethylamide”) AND ("Anorexia Nervosa” OR “Bulimia Ner-
vosa” OR “Binge Eating Disorder” OR "Eating Disorder").
The search was first performed in February 2022, and up-
dated in May 2023. Further records were identified via ci-
tation searching. Based on the results of this search, we
extracted data from 13 records. We first discuss their find-
ings on how psychedelics affect people with EDs, including
both improvements in ED symptoms and comorbid disorders.
We then propose therapeutic mechanisms by which PAT may
be helpful in the treatment of AN, BN, and BED, including
both psychological mechanisms and associated neurobiolog-
ical changes. Finally, we discuss important safety consider-
ations for future trials with psychedelics in people with EDs.
We believe these findings provide a clear rationale for more
extensive research into PAT for the treatment of AN, BN,
and BED.

2. Effects of psychedelics in people with
eating disorders

Research on the effects of psychedelics in people with
EDs has included case reports, cross-sectional research,
and small clinical studies, mostly focusing on AN and

BN (Table 2). One 1959 case report describes a patient
with AN who was treated with two doses of psilocy-
bin and showed strong therapeutic effects, including im-
proved mood and weight gain. (Verroust et al., 2021) Other
case reports describe therapeutic benefits in people with
EDs undergoing ketamine-assisted therapy. (Dechant et al.,
2020; Ragnhildstveit et al., 2021; Scolnick et al., 2020;
Robison et al., 2022; Schwartz et al., 2021) One expe-
rienced lasting remission from BN after ketamine treat-
ment, (Ragnhildstveit et al., 2021) while another recovered
from AN after ketamine combined with a ketogenic diet.
(Scolnick et al., 2020) Another patient with AN experienced
reductions in comorbid suicidality and depression after ke-
tamine treatment, though she did not achieve remission.
(Dechant et al., 2020) A case series of ketamine treatment
in four people with EDs with comorbid treatment-resistant
depression reported improvement in both depression and ED
symptoms in 3 out of 4 patients. (Schwartz et al., 2021)
Finally, a separate series of five people with EDs treated
for anxiety and depression reported improvements in both
of these comorbid disorders, in addition to some improve-
ments in ED symptoms. (Robison et al., 2022)

Four cross-sectional studies have also investigated self-
reported effects of psychedelic use in people with EDs.
In a prospective survey, 28 participants with a lifetime
ED diagnosis reported significant improvements in depres-
sion and well-being after taking a classic psychedelic.
(MJ Spriggs et al., 2021) The study also reported moder-
ate evidence for an association between symptom improve-
ment and emotional breakthrough, indicating that emo-
tional breakthrough may mediate positive outcomes in EDs
after psychedelic experiences. A second survey study inves-
tigated the impact of psychedelic use on symptoms of disor-
dered eating in people with a history of using psychedelics.
(Lafrance et al., 2021) They reported that more frequent
psychedelic use was associated with reductions in disor-
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Table 2 Summary of studies describing the effects of psychedelics on eating disorder symptoms, organized by type.
AN = anorexia nervosa, BED = binge eating disorder, BN = bulimia nervosa, MDD = major depressive disorder, MDMA = 3,4-
Methyl enedioxy methamphetamine, OSFED= other specified feeding and eating disorder.

Study Type Eating Disorders Treatment Results

Dechant et al., 2020 Case report AN Ketamine Transient improvement in
suicidality, depression

Ragnhildstveit et al., Case report BN Ketamine Sustained remission >1 year

2021 post-treatment

Scolnick et al., 2020 Case report AN Ketamine Sustained remission from AN, MDD
>6 months post-treatment

Verroust et al., 2021 Case report AN Psilocybin Improved mood, weight gain at 1
month post-treatment

Robison et al., 2022 Case series AN, BN Ketamine Immediate improvement in ED,
mood disorder symptoms; no
long-term follow-up

Schwartz et al., 2021 Case series AN, BN Ketamine Improvements in ED, mood
disorder symptoms

Lafrance et al., 2017 Cross-sectional AN, BN Ayahuasca Self-reported improvement in ED

Lafrance et al., 2021 Cross-sectional Not specified

Renelli et al., 2018 Cross-sectional AN, BN

MJ Spriggs et al., Cross-sectional Any ED

symptoms

Psychedelic use negatively related
to disordered eating

Self-reported improvement in ED
symptoms

Self-reported improvements in

Various classic
psychedelics
Ayahuasca

Various classic

2021 psychedelics depression, well-being

Brewerton et al., Clinical trial AN, BN, BED, OSFED MDMA Improvement in ED symptoms 3-4
2022 weeks post-treatment

S Knatz Peck et al., Clinical trial AN Psilocybin Improvement in ED symptoms 1
2022 month post-treatment

Mills et al., 1998 Clinical trial AN, BN Ketamine Sustained reductions in depressive

symptoms, compulsive behaviors
for several months

dered eating, with spirituality and emotional regulation as
mediating factors. Finally, two exploratory studies inter-
viewed people with EDs who partook in ayahuasca cere-
monies as a treatment for ED symptoms. These individu-
als reported subjective improvements in symptoms, partic-
ularly improvements in negative body perception, and they
contrasted ayahuasca positively with typical ED therapies,
reporting that ayahuasca led to greater improvements and
helped them better understand the roots of their disorder.
(Lafrance et al., 2017; Renelli et al., 2018)

Most importantly, some clinical studies with psychedelics
have included people with EDs. An early trial suggested that
ketamine infusions could treat compulsive eating behavior
in patients with AN, though the concomitant use of opi-
oids makes the results difficult to interpret. (Mills et al.,
1998) More recently, a trial of MDMA-assisted therapy for
PTSD included 13 patients with clinical ED symptoms, which
significantly improved after MDMA compared to placebo.
(Brewerton et al., 2022) Lastly, preliminary data from a pi-
lot study of psilocybin treatment for AN found that 4 out
of 5 patients had significant and persistent reductions in ED
symptoms one month post-treatment. (S Knatz Peck et al.,
2022) More trials with psilocybin are underway. (S Knatz
Peck et al., 2022; MJ Spriggs et al., 2021)

Many of these studies are limited by open-label designs
and the biases inherent in self-reported symptoms, and the

heterogenous methods make results difficult to evaluate.
Nevertheless, there are plausible reasons to hypothesize
that psychedelics could be a particularly effective treat-
ment for EDs. As we will discuss next, psychedelics may both
activate general therapeutic factors and address symptoms
that are relatively specific to EDs.

3. Potential mechanisms of
psychedelic-assisted therapy in the treatment
of eating disorders

3.1. Improved body image

Both AN and BN are associated with a distorted body image,
defined as a disturbance in the perception of weight or body
shape. (Smolak and Levine, 2015) Several mechanisms have
been proposed to explain the association between body im-
age disturbances and these EDs. Firstly, those with AN or
BN frequently evaluate themselves based on their shape,
weight, and perceived control over their bodies, while ne-
glecting other characteristics. (Diagnostic and statistical
manual of mental disorders: DSM-5™ 2013) Concerns about
weight and shape have been shown to predict ED onset,
and over-valuing weight and shape, as well as attempting
to control them, may be an underlying core psychopathol-
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ogy in AN and BN. (Smolak and Levine, 2015; McLean and
Paxton, 2019; A Kearney-Cooke and Tieger, 2015) Secondly,
many people with EDs internalize culturally promoted body
objectification, such as body shape and weight ideals or the
sexualization of certain body types. (Davenport et al., 2015;
A Kearney-Cooke and Tieger, 2015) Finally, people with EDs
struggle with emotional regulation, and behaviors such as
bingeing, over-exercising, or starving oneself provide tem-
porary relief from negative feelings about physical appear-
ance. (A Kearney-Cooke and Tieger, 2015)

PAT is thought to help people break down maladaptive
beliefs and thought patterns, which could include nega-
tive beliefs about one’s own body and shape. (Carhart-
Harris and Friston, 2019; Ho et al., 2020) Ordinarily, the
brain continuously constructs a first-person concept of the
body and its environment (the ‘bodily self’) by predictive
coding. (Apps and Tsakiris, 2014) This involves dynamic
optimization of beliefs about the self via bottom-up up-
dating, which results from the comparison between exist-
ing beliefs, or priors, and new sensory inputs. (Ho et al.,
2020) Within this framework, distorted body image could
result from distorted high-level priors which are resistant
to bottom-up updating (for example, “My body is not thin
enough”). (Ho et al., 2020) As psychedelics disrupt top-
down predictive networks, prior beliefs about the body
can weaken, allowing sensory input to influence them once
more. (Ho et al., 2020) In line with this, people often
report alterations in how they perceive themselves and
their bodies while under the influence of psychedelics.
(Breeksema et al., 2020; Preller and Vollenweider, 2018;
Girn and Kalina, 2018) In an appropriate therapeutic set-
ting, enabling bottom-up signals to disrupt maladaptive pri-
ors could help people with EDs reinstate healthier beliefs
about their body and its shape. (Carhart-Harris and Fris-
ton, 2019; Ho et al., 2020) This is also in line with the finding
that providing bottom-up information about a healthy body
size via virtual reality can improve body image distortions
in people with AN. (Keizer et al., 2016)

Neurobiologically, psychedelic effects on the bodily self
may particularly involve the insula, a key region for inte-
roceptive awareness, self-referential processing, and self-
recognition. (Craig, 2009; Damasio et al., 2000) Insula func-
tion is known to be disrupted in EDs. (Zipfel et al., 2015;
Bulik et al., 2022; Frank et al., 2019) Psilocybin generally
appears to increase activity in the insula, (Lewis et al.,
2017) and its acute effects in this region are also correlated
with reduced self-referential processing. (Smigielski et al.,
2020) Reduced self-referential processing is a typical phe-
nomenon in PAT, culminating in the complete dissolution of
the self in the most extreme cases. (Mason et al., 2020;
Nour et al., 2016; Lebedev et al., 2016)

Participants with EDs in previous studies have reported
effects on self-referential processing and body image while
under the influence of psychedelics. For example, one in-
dividual with AN saw herself first as a “rotting, decay-
ing skeleton” and later as a “full-bodied, just beautiful
woman” under the influence of ayahuasca, which moti-
vated her to “start gaining some weight.” (Lafrance et al.,
2017) A second person reported that she “experienced [her]
body as a gift”, motivating her to nourish it more properly.
(Lafrance et al., 2017) Other participants had similar ex-
periences, in which they reported improved self-image, in-

cluding body image, and a greater motivation to treat them-
selves and their bodies with more care. (Lafrance et al.,
2017; Renelli et al., 2018) In people with EDs, temporary
dissolution of the self - and its associated beliefs about the
body - could allow for more flexibility in these beliefs.

3.2. Normalized reward processing

People with EDs show dysfunctional reward processing
which can be observed in both behavior and brain activity.
BN and BED are characterized by a bias towards food re-
wards over other types of rewards, as well as steeper dis-
counting of monetary rewards and altered reinforcement
learning. (Leenaerts et al., 2022) People with EDs also show
altered activity in the striatum, insula, and anterior cingu-
late cortex (ACC) in response to food images. (Zipfel et al.,
2015; Leenaerts et al., 2022; Bohon and Stice, 2011;
Foldi et al., 2020; Haynos et al., 2021; Keating et al., 2012)
This may also extend to social stimuli, such as feedback
from others. (El-Deredy et al., 2015; Wagner et al., 2010)
In BN and BED, reduced structural and functional connec-
tivity between frontal regions and the striatum is associ-
ated with binge frequency and compulsive reward seeking.
(Leenaerts et al., 2022; Haynos et al., 2021) AN is also some-
times characterized by anhedonia, a state in which response
to rewards is globally reduced. (Keating et al., 2012)

AN in particular can be viewed as a disease of “reward
contamination,” in which maladaptive conditioning causes
normally punishing stimuli to be rewarding (e.g. starva-
tion) and normally rewarding stimuli to be punishing (e.g.
high-calorie foods). (Keating et al., 2012) This contamina-
tion is relatively specific to disease-related stimuli, such
as food, exercise, and body shape. (Keating et al., 2012;
O’Hara et al., 2015; Kogel et al., 2021) Consistent with
this theory, people with AN show increased activity in re-
ward regions when viewing moldy food and reduced activ-
ity after eating or consuming sugar. (Keating et al., 2012;
O’Hara et al., 2015) They also show reductions in gray mat-
ter in the striatum and somatosensory cortex, which may
underlie their abnormal responses to food. (Titova et al.,
2013)

People with AN also often have a favorable view of their
disorder, believing that it helps them feel safe, communi-
cate distress, and deal with strong emotions. (Schmidt and
Treasure, 2006) One maladaptive “reward” obtained from
disordered eating is control over negative emotions and
other undesirable experiences. People with EDs show high
levels of experiential avoidance, defined as the unwilling-
ness to have particular private experiences, including diffi-
cult emotions, memories, and thoughts. (Rawal et al., 2010;
Frank et al., 2018) Many people with AN report using control
over food to help cope with emotions they find overwhelm-
ing. (Startup et al., 2021; Schmidt and Treasure, 2006) Binge
eating is also mediated by experiential avoidance, and tar-
geting avoidance with therapy can reduce the frequency of
episodes. (Lillis et al., 2011)

PAT may help normalize reward processing. As discussed
above, psychedelics are thought to weaken the influence of
high-level priors and allow bottom-up information to update
beliefs. (Carhart-Harris and Friston, 2019) This may also ap-
ply to beliefs about what is rewarding and what is not. In
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the right therapeutic context, psychedelics may help peo-
ple to reevaluate their beliefs about their own bodies, food,
and the utility of their unhealthy behaviors. Furthermore,
psychedelics may restore responses to naturally rewarding
stimuli and counteract anhedonia. (Hesselgrave et al., 2021)
In people with depression, psilocybin therapy increased
scores on the Snaith-Hamilton Pleasure Scale, which mea-
sures one’s self-reported ability to feel pleasure. (Carhart-
Harris et al., 2016) LSD has also been shown to increase
reward responses and reward-based reinforcement learn-
ing, without also increasing responses to negative feed-
back. (Glazer et al., 2022; Kanen et al., 2022) Addition-
ally, psychedelics may be able to adjust reward responses
to social stimuli by re-opening a critical period of social re-
ward learning. (Nardou et al., 2019) MDMA, LSD and psilocy-
bin have all been shown to increase oxytocin, which evokes
a period of synaptic plasticity necessary for social reward
learning. (Nardou et al., 2019; Holze et al., 2019; F Holze
et al., 2021; Schmid et al., 2015; F Holze et al., 2022) Peo-
ple with EDs often struggle in social situations and show mal-
adaptive emotional responses to social events, which then
feed into their avoidant coping behavior. (Startup et al.,
2021) PAT may present an opportunity for re-learning pos-
itive interactions with other people.

PAT has also been shown to reduce experiential avoid-
ance, thought to be an underlying factor in maladaptive
reward processing. (Zeifman et al., 2020; Watts et al.,
2017) Under normal circumstances, avoidant coping strate-
gies can “work” in the short-term via negative reinforce-
ment. In the psychedelic state, however, this is no longer
the case: attempts to avoid unpleasant experiences often
only intensify those experiences. (Wolff et al., 2020) By
contrast, accepting difficult emotions can make them seem
less frightening and ultimately lead to relief; acceptance
is thus negatively reinforced in a type of operant condi-
tioning. (Wolff et al., 2020; Wolff et al., 2022) People thus
learn that they can withstand even very intense negative
emotions, and that accepting these emotions is more re-
warding than avoiding them. Moreover, the brain may be
particularly receptive to learning experiences at this time
because psychedelics promote neuroplasticity in cortical
regions, including regions important for emotional regula-
tion. (Calder and Hasler, 2022; Barrett et al., 2020) In the
abovementioned study of people with EDs who consumed
ayahuasca, several individuals describe shifts away from un-
healthy coping mechanisms, as well as greater ability to ac-
cept negative emotions. (Lafrance et al., 2017)

3.3. Reduced behavioral and cognitive rigidity

AN in particular is characterized by a rigid style of think-
ing and behaving, including but not limited to rigidity
in eating behavior, which may also be a risk factor that
appears before the disease itself. (Startup et al., 2021;
Wollburg et al., 2013) Rigid thinking styles are also associ-
ated with a greater need for control and fear of losing self-
control. (Froreich et al., 2016; Palmieri et al., 2021) OCD,
which is characterized by rigid, uncontrollable patterns of
thought and behavior, is comorbid in 15-29% of people with
AN, and up to 79% of people with AN will experience com-
pulsions or obsessions in their lifetime. (Zipfel et al., 2015)

AN is also associated with reduced self-reported cognitive
flexibility, as well as impaired perceptual flexibility, both of
which may constitute risk or maintenance factors for the
disorder. (Miles et al., 2020)

Like other maladaptive priors, rigid ways of thinking
and behaving could become loosened in the psychedelic
state, allowing for revision. (Gukasyan et al., 2022; Carhart-
Harris and Friston, 2019) Relatedly, the psychedelic state of-
ten requires people to give up some degree of control over
what is happening, and therapists commonly advise clients
to “trust, let go, and be open.” (Wolff et al., 2020) Volun-
tary surrender of control under psychedelics may serve as a
useful foil for people with a high need for control, as often
seen in AN. When properly handled in a safe and supportive
therapeutic context, these individuals may be able to ex-
perience a positively valenced loss of control that does not
come with expected negative consequences. (Wolff et al.,
2020) In this vein, previous research suggests that psilocy-
bin might be able to improve symptoms of OCD, which is
often comorbid with EDs and shares control-related symp-
toms. (Palmieri et al., 2021; Moreno et al., 2006)

People with BN and BED may not benefit from this
aspect of PAT as much, because they show a different
kind of behavioral rigidity. Rather than excessive control,
lack of control over binge episodes is a central feature.
(Diagnostic and statistical manual of mental disorders: DSM-
5™ 2013) Binge eating is a compulsive behavior that shows
some similarities with addiction: people feel compelled to
persist in unhealthy behaviors despite severe consequences.
(O’Hara et al., 2015) Because of this commonality, peo-
ple with BN and BED may instead benefit from the anti-
addictive properties of psychedelics. Participants in trials of
psilocybin for alcohol use disorder reported greater control
over their choices and behaviors, including but not limited
to their drinking, and many remained abstinent from alco-
hol for years after treatment. (Bogenschutz et al., 2018;
Bogenschutz et al., 2015; Bogenschutz et al., 2022) If this
effect generalizes to people with BN and BED, it is possible
that PAT could help them resist the impulse to binge.

3.4. Trauma processing

Traumatic experiences, particularly in childhood, are com-
mon in people with EDs and are considered a risk factor
for developing an ED. (Solmi et al., 2021; Brewerton, 2019;
Molendijk et al., 2017; Tagay et al., 2010; Dansky et al.,
1997; Brewerton et al., 2021) EDs have been linked to
many types of potentially traumatic events, including a
history of sexual, physical, or emotional abuse, as well
as neglect and bullying. (Brewerton, 2007) Consequently,
EDs are frequently accompanied by trauma-related symp-
toms, including a lower tolerance to distress and trauma,
heightened threat perception, and heightened emotional
reactivity and avoidance, all of which may drive maladap-
tive eating behaviors. (Brewerton, 2007; Brewerton, 2019;
Brewerton et al., 2021; Rijkers et al., 2019; Holzer et al.,
2008) Between 9.4% and 24.3% of people with an ED also
fulfill clinical criteria for PTSD at some point in their lives.
(Brewerton, 2007) More specifically, some studies report
that up to 47% of people with AN and 62% in people with BN
fulfill clinical criteria for PTSD. (Rijkers et al., 2019) Trauma
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exposure and PTSD may also be associated with more severe
ED symptoms, (Molendijk et al., 2017; Rijkers et al., 2019;
Backholm et al., 2013) and there is some evidence that the
relationship between trauma and EDs may partly be medi-
ated by PTSD symptoms. (Dansky et al., 1997; Holzer et al.,
2008; Dubosc et al., 2012; Mitchell et al., 2016; KS Mitchell
et al., 2021) Consequently, integrating trauma therapy into
the treatment of EDs is essential in people with previous
exposure to trauma. (Brewerton, 2007; Brewerton, 2019;
Molendijk et al., 2017; Brewerton et al., 2021; Holzer et al.,
2008)

Most psychotherapies applied in those with PTSD are
exposure-based and aim to extinguish conditioned fear
to trauma-related cues, which can be aversive enough
that clients terminate therapy. (Krediet et al., 2020)
Psychedelics have an advantage in that they may pro-
vide some protection against re-traumatization in psy-
chotherapy, and MDMA may provide the best protection.
(Hasler, 2022) During PAT, people may re-experience painful
memories, but they are often able to face and work through
these difficult experiences rather than being simply over-
whelmed. (Sessa, 2017) This has been dubbed the “helio-
scope” effect. (Hasler, 2022) Neurobiologically, this effect
may arise from the fact that MDMA, LSD, and psilocybin
acutely reduce the activity and responsiveness of the amyg-
dala. (Bedi et al., 2009; Gamma et al., 2000; Mueller et al.,
2017; Kraehenmann et al., 2015) They also have strong
prosocial and anxiolytic effects, which may counteract
trauma-related avoidance and hyperarousal in psychother-
apy sessions. (Brewerton et al., 2021; Krediet et al., 2020;
Dolder et al., 2016; Preller et al., 2016)

MDMA-assisted psychotherapy has been shown to be par-
ticularly effective in the treatment of PTSD, (JM Mitchell
et al., 2021; Mithoefer et al., 2018) and though there are
no controlled studies on EDs specifically, preliminary re-
sults from people with comorbid EDs show promising results.
(Brewerton et al., 2022; Brewerton et al., 2021) Ketamine
and classic psychedelics may also act as “helioscopes” and
show some potential in the treatment of trauma-related
psychopathology. (Feder et al., 2021; Anderson et al., 2020)
Relatedly, people with EDs who attended ayahuasca cer-
emonies have reported positive effects on trauma-related
symptomatology. Several participants reported more insight
into the root causes of their psychological problems, includ-
ing previous traumatic experiences. (Lafrance et al., 2017;
Renelli et al., 2018) They also reported that ayahuasca
helped them to deal with difficult emotions. (Renelli et al.,
2018)

3.5. Improvements in co-morbid disorders and
general therapeutic factors

Comorbid disorders are more common than not in peo-
ple with EDs, and they are strong predictors of mortal-
ity. (J Arcelus et al., 2011; Hambleton et al., 2022) Apart
from trauma history and PTSD, discussed above, EDs are
often comorbid with depression and anxiety, and PAT may
be able to address these disorders in addition to spe-
cific ED symptoms. (Gukasyan et al., 2022; Borgland and
Neyens, 2022) Several clinical trials with psilocybin and LSD
have shown promising results in the treatment of depres-

sion and anxiety disorders, including in treatment-resistant
cases. (Gasser et al., 2014; F Holze et al., 2022; Carhart-
Harris et al., 2021; Griffiths et al., 2016; Ross et al., 2016;
Davis et al., 2021) In a small pilot study of psilocybin for
the treatment of AN, two individuals showed meaningful
reductions in comorbid anxiety symptoms. (S Knatz Peck
et al., 2022) Additionally, ketamine is an effective antide-
pressant and may be particularly useful in reducing suici-
dality, one of the main causes of death in people with EDs.
(Reinstatler and Youssef, 2015; Surjan et al., 2022) In people
with EDs, ketamine has already been seen to reduce anxiety
and depression, (Scolnick et al., 2020; Robison et al., 2022;
Schwartz et al., 2021) as well as suicidality. (Dechant et al.,
2020)

Interestingly, both EDs and mood disorders are often co-
morbid with gastrointestinal symptoms and reduced diver-
sity of the gut microbiome. (Lam et al., 2017) A dysregu-
lated microbiome may constitute a development or main-
tenance factor for AN in particular. (Butler et al., 2021) It
has been suggested that psychedelics exert some of their
long-term effects via the microbiome. (Kuypers, 2019) Psilo-
cybin has been shown to diversify the intestinal micro-
biome in mice, and this diversification appeared to be re-
sponsible for lasting antidepressant-like behavioral effects.
(Cordner et al., 2022) Normalization of the gut microbiome
may thus assist with recovery from both EDs and comorbid
mood disorders, and presents an intriguing avenue for fu-
ture research. (Kleiman et al., 2015)

EDs are also commonly comorbid with substance use dis-
orders, and they may share some underlying neurobiology.
EDs are associated with abnormalities in the dopamine sys-
tem, including altered dopamine receptor binding in re-
ward regions, D2 receptor polymorphisms, and abnormal
dopaminergic reactions to food, starvation, and exercise.
(Leenaerts et al., 2022; Keating et al., 2012; O’Hara et al.,
2015) Particularly for BN and BED, these changes are sim-
ilar to those seen in addiction. (Avena and Bocarsly, 2012)
Psychedelics have thus far shown promising results in tri-
als focused on alcoholism and smoking cessation, and they
are theorized to help with addiction recovery in gen-
eral. (Bogenschutz et al., 2015; Bogenschutz et al., 2022;
Johnson et al., 2017; Sessa et al., 2021)

One small trial suggested that psilocybin might be useful
in the treatment of OCD, (Moreno et al., 2006) another
common comorbidity with EDs. There is also some ev-
idence for ketamine’s efficacy in OCD. (Sharma et al.,
2020; Rodriguez et al., 2013) One case report of ketamine
treatment for BN also described resolution of compulsory
symptoms. (Ragnhildstveit et al., 2021) However, these
results are very preliminary and it remains to be seen
whether psychedelics truly have the potential to treat OCD
symptoms.

The potential for treating multiple co-morbid disorders
suggests that psychedelics have some degree of trans-
diagnostic efficacy, similar to psychotherapy. (Kocarova
et al., 2021) It is thus plausible that they facilitate general
processes of therapeutic change, in addition to mechanisms
specific to EDs. Based on data from in-person psychother-
apy, Klaus Grawe proposed five general mechanisms of
therapeutic change which have been widely influential and
map particularly well onto PAT. (Grawe, 1997) Grawe con-
cluded that the therapeutic alliance, resource activation,



A. Calder, S. Mock, N. Friedli et al.

Table 3 Typical aspects of three categories of eating disorders which may cause safety concerns or contraindicate psychedelic-

assisted therapy.

Anorexia Nervosa
Under 18

Average age of onset

Bulimia Nervosa

Binge Eating Disorder
Under 18 -

Body weight Low body weight or
refeeding syndrome may be

present

Common comorbidities
(Diagnostic and statistical
manual of mental
disorders: DSM-5™ 2013)
Medication interactions Serotonergic medications
Common psychedelic side -

effects

Bipolar disorder

- Obesity-related
hypertension,
cardiovascular disease may
be present

Bipolar disorder, personality Bipolar disorder

disorders

Serotonergic medications Serotonergic medications
Nausea and vomiting -

clarification (understanding the root of one’s psychological
problems), problem actuation (emotional experience of
one’s problems), and mastery (reinforcement of appropri-
ate coping methods) were important drivers of therapeutic
change. Their importance has been supported by studies
with diverse patient groups, including those which included
people with EDs. (Mander et al., 2013)

Introducing psychedelics into therapy may both pro-
mote these general mechanisms of change and solidify
their impact via effects on neuroplasticity. The first mech-
anism, the therapeutic alliance, can be strengthened by
psychedelics via positive effects on empathy, trust, and so-
ciality. (Dolder et al., 2016; Oehen and Gasser, 2022) Re-
garding resource activation, people have often described
discovering new personal strengths and motivations after
psychedelic experiences, (Mander et al., 2013; Oehen and
Gasser, 2022) and this theme has appeared in interviews
with people with EDs as well. (Lafrance et al., 2017) Re-
flecting Grawe’s concept of clarification, many people de-
scribe an improved understanding of their problems fol-
lowing psychedelic experiences, and this is thought to be
a key mechanism of PAT. (Peill et al., 2022) Additionally,
people commonly report extremely emotional experiences
of their problems during PAT, often accompanied by the re-
lease of suppressed or “forbidden” emotions; this is akin to
Grawe’s idea of problem actuation. (Roseman et al., 2019;
Gasser et al., 2015) Finally, PAT may be able to reinforce
appropriate coping strategies by promoting acceptance of
difficult experiences over avoidance. (Wolff et al., 2020) It
may thus be particularly suited to disorders characterized
by avoidance-related behaviors, which would include EDs
and many of their common comorbidities.

4, Safety considerations

Psychedelics have a favorable safety profile when used in
controlled settings, and toxicity is rare even in uncon-
trolled settings. (Nichols and Grob, 2018; AC. Parrott, 2012;
AC. Parrott, 2012; Thomas et al., 2017; Mithoefer et al.,
2019) Nevertheless, there may be specific safety consid-
erations relevant to treating people with EDs (Table 3),

in addition to general safety guidelines for clinical use
of psychedelics (see Johnson et al., 2008 for a review
(Johnson et al., 2008)).

One of these considerations is the typical age of peo-
ple with EDs. ED prevalence increases by the age of 14,
with a median age of onset of 17 for AN, 16 for BN, and
21 for BED, and early intervention is critical. (Udo and
Grilo, 2018) According to preliminary data from a survey of
naturalistic psychedelic use, younger age may be a risk fac-
tor for persisting perceptual symptoms in the weeks after a
psychedelic experience. (Zhou et al.) Though psychedelics
may be no more harmful than alternative psychiatric med-
ications given to younger age groups, the lack of data on
their long-term effects on cognitive development should
warrant caution.

Additionally, dangerously low or high body weight may in-
crease the risk for certain adverse effects. People with AN
in particular may have a dangerously low body weight, rais-
ing concerns about medical stability and dosing. Medical in-
stability can result from low body weight or from refeeding
syndrome, comprising abnormal electrolyte concentrations
and cardiac, hepatic, or renal dysfunction. (Zipfel et al.,
2015) Recent, rapid weight loss can also be a sign of
instability. Medical stability should be closely monitored
due to the risk that psychedelics could exacerbate some
of these problems, with some substances perhaps riskier
than others. On the other hand, people with BED are 3-
6 times more likely to suffer from obesity than the gen-
eral population, and this brings other challenges. (McCuen-
Wurst et al., 2018) Obesity raises the risk for hyperten-
sion and other cardiovascular problems, which are often
an exclusion criterion in clinical trials with psychedelics
due to concerns about increased heart rate and blood pres-
sure. (Borgland and Neyens, 2022; Johnston et al., 2022)
Additionally, while classic psychedelics do not need to be
dosed according to body weight, MDMA effects do depend
on weight. (Studerus et al., 2021; Spriggs et al., 2022) Many
studies with MDMA have thus far used a standard dose with-
out accounting for body weight, which could result in un-
expectedly intense effects for those who are underweight
or relatively weak effects for those who are overweight.
(JM Mitchell et al., 2021; Mithoefer et al., 2018)
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Certain comorbidities of EDs also present challenges and
may make PAT unwise, or at least justify extreme caution.
There is some concern that psychedelics could exacer-
bate mania in bipolar disorder due to its partially shared
etiology with psychosis. (Bosch et al., 2022) Additionally,
people with comorbid personality disorders may not be
able to benefit from PAT without specialist care because of
difficulty maintaining trust and a stable therapeutic al-
liance. (Bender, 2005)

Medication interactions must also be considered. Though
clinical trials often exclude people who are taking addi-
tional medications, real-world clinical practice (currently
limited to restricted medical use programs (Oehen and
Gasser, 2022)) must consider the risks and benefits of con-
tinuing or stopping medications. The risk of serotonin tox-
icity, in particular, may be substantial and has not yet
been fully explored. Classic psychedelics share activa-
tion of 5-HT2A receptors, and MDMA also has serotoner-
gic activity. (Nichols, 2016) EDs and many of their com-
mon comorbidities are often managed with psychotropics
that affect serotonergic neurotransmission, including SSRls,
serotonin norepinephrine reuptake inhibitors, tricyclic an-
tidepressants, monoamine oxidase inhibitors (MAOIs), bus-
pirone, trazodone, mirtazapine and atypical antipsychotics.
(Davis and Attia, 2017) While SSRIs appear to be safe
when combined with classic psychedelics, (Becker et al.,
2021) many other drug combinations have not been ade-
quately tested. In general, serotonin agonists such as classic
psychedelics, appear to have a lower risk for development
of serotonin toxicity. (Malcolm and Thomas, 2021) However,
serotonin releasing agents such as MDMA can precipitate
serotonin toxicity when combined with other drugs, for ex-
ample MAOIs. (Pilgrim et al., 2012)

Because of this potential risk, careful monitoring of
diagnostic criteria for serotonin toxicity should be con-
sidered with people with EDs on serotonergic medica-
tions. Serotonin-related adverse reactions occur along
a spectrum from mild symptoms to a severe and
life-threatening reaction encompassing neuroexcitation,
changes in mental status, and instability in the car-
diovascular system. (Buckley et al., 2014; Ellahi, 2018)
Typical psychedelic drug effects may overlap with signs
of mild serotonin toxicity, including altered mental sta-
tus, mydriasis, mild hyperthermia, changes in tempera-
ture sensation, mild tremors or shaking, and gastroin-
testinal distress. (Nichols and Grob, 2018; AC. Parrott,
2012; Mithoefer et al., 2011; F Holze et al., 2021)
Transient signs of serotonergic drug ingestion which fol-
low the psychological trajectory of the psychedelic ex-
perience are to be expected, but these somatic symp-
toms are more persistent and intense with serotonin
toxicity.

Finally, common side effects of psychedelics should be
considered in light of ED symptoms. Vomiting is a common
effect of ayahuasca in particular, though it can also occur
with other psychedelics. (Rossi et al., 2022) Though peo-
ple with BN in ayahuasca studies thus far have not found
this problematic, (Lafrance et al., 2017) samples have been
small and other psychedelics with lower rates of nausea and
vomiting may be more suitable for those with bingeing and
purging behavior.

5. Conclusion and outlook

Preliminary evidence suggests that PAT could be bene-
ficial in the treatment of AN and BN, as well as sev-
eral common comorbidities, presenting a clear rationale
for future research. Specifically, preliminary studies sup-
port more research into therapy with psilocybin, ke-
tamine, and ayahuasca for AN, ketamine and ayahuasca
for BN, and MDMA for EDs associated with trauma-related
pathology.

PAT may improve symptoms of EDs by both addressing
specific ED symptoms and promoting general therapeutic
factors. Previous accounts of psychedelic use in people
with EDs suggest that psychedelics may improve distorted
body image, normalize maladaptive reward processing, re-
duce behavioral and cognitive rigidity, and aid in trauma
processing. Furthermore, psychedelics may promote gen-
eral therapeutic factors that are helpful in recovering from
avoidance-related psychological disorders, including both
EDs and common comorbidities. Psychedelics’ ability to re-
lax higher order beliefs may account for some of this, as may
their ability to promote acceptance of difficult thoughts
and emotions. Changes arising during or shortly after a
psychedelic experience may additionally have a lasting im-
pact on the brain via psychedelics’ effects on cortical neu-
roplasticity.

Given preliminary results and plausible therapeutic
mechanisms, there is a clear rationale for future studies
into PAT for EDs. Future research would benefit from larger,
controlled trials investigating the safety and efficacy of PAT
with different substances for different ED diagnoses. In par-
ticular, it is still unclear whether specific psychedelic sub-
stances are better suited to certain patient groups. It is pos-
sible, for example, that MDMA may be particularly suitable
for those with a history of trauma. There is also a rationale
for better inclusion of people with BED, because despite
commonalities with BN, BED has been far less researched in
connection with PAT. Future trials should also make a point
to record safety-related outcomes, taking into considera-
tion that safety concerns may vary with different ED diag-
noses. Specifically, it would be useful to record data on the
presence and impact of gastrointestinal side effects (e.g.
vomiting), weight-related side effects, and any lasting per-
ceptual abnormalities, particularly in younger patients. Fi-
nally, trials comparing PAT to other ED treatments would be
valuable in order to determine the relative safety and effi-
cacy of psychedelic treatments.

Role of funding source

The study for supported by the University of Fribourg.

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit
sectors.

Contribrutors
Design of the study: GH and SM

Collection of data: AC, SM, NF, PP, GH
Interpretation of the data: AC, SM, NF, PP, GH


http://dx.doi.org/10.13039/501100005869

A. Calder, S. Mock, N. Friedli et al.

Writing of the paper: AC, SM, NF, PP, GH

Conflict of interest

GH does not have a conflict of interest regarding the content
of the paper.

SM does not have a conflict of interest regarding the con-
tent of the paper.

AC does not have a conflict of interest regarding the con-
tent of the paper.

NF does not have a conflict of interest regarding the con-
tent of the paper.

PP does not have a conflict of interest regarding the con-
tent of the paper.

Acknowledgements

None.

References

Anderson, B.T., Danforth, A., Daroff, P.R., et al., 2020. Psilocy-
bin-assisted group therapy for demoralized older long-term AIDS
survivor men: an open-label safety and feasibility pilot study.
EClinicalMedicine 27, 100538.

Apps, M.A., Tsakiris, M., 2014. The free-energy self: a predictive
coding account of self-recognition. Neurosci. Biobehav. Rev. 41,
85-97.

Arcelus, J., Mitchell, A.J., Wales, J., Nielsen, S., 2011a. Mortality
rates in patients with anorexia nervosa and other eating disor-
ders. Arch. Gen. Psychiatry 68 (7), 724-731.

Arcelus, J., Mitchell, A.J., Wales, J., Nielsen, S., 2011b. Mortality
rates in patients with anorexia nervosa and other eating disor-
ders. A meta-analysis of 36 studies. Arch. Gen. Psychiatry 68 (7),
724-731.

Attia, E., Steinglass, J.E., Walsh, B.T., et al., 2019. Olanzapine ver-
sus placebo in adult outpatients with anorexia nervosa: a ran-
domized clinical trial. Am. J. Psychiatry 176 (6), 449-456.

Avena, N.M., Bocarsly, M.E., 2012. Dysregulation of brain reward
systems in eating disorders: neurochemical information from an-
imal models of binge eating, bulimia nervosa, and anorexia ner-
vosa. Neuropharmacology 63 (1), 87-96.

Backholm, K., Isomaa, R., Birgegard, A., 2013. The prevalence and
impact of trauma history in eating disorder patients. Eur. J. Psy-
chotraumatol 4.

Barrett, F.S., Doss, M.K., Sepeda, N.D., Pekar, J.J., Griffiths, R.R.,
2020. Emotions and brain function are altered up to one month
after a single high dose of psilocybin. Sci. Rep. 10 (1), 2214.

Becker, A.M., Holze, F., Grandinetti, T., et al., 2021. Acute effects
of psilocybin after escitalopram or placebo pretreatment in a
randomized, double-blind, placebo-controlled, crossover study
in healthy subjects. Clin. Pharmacol. Ther..

Bedi, G., Phan, K.L., Angstadt, M., de Wit, H., 2009. Effects of
MDMA on sociability and neural response to social threat and
social reward. Psychopharmacology (Berl.) 207 (1), 73-83.

Bender, D.S., 2005. The therapeutic alliance in the treatment of
personality disorders. J. Psychiatr. Pract. 11 (2), 73-87.

Bogenschutz, M.P., Forcehimes, A.A., Pommy, J.A., Wilcox, C.E.,
Barbosa, P.C., Strassman, R.J., 2015. Psilocybin-assisted treat-
ment for alcohol dependence: a proof-of-concept study. J. Psy-
chopharmacol. 29 (3), 289-299.

Bogenschutz, M.P., Podrebarac, S.K., Duane, J.H., et al., 2018.
Clinical interpretations of patient experience in a trial of psilo-

10

cybin-assisted psychotherapy for alcohol use disorder. Front.
Pharmacol. 9, 100.

Bogenschutz, M.P., Ross, S., Bhatt, S., et al., 2022. Percentage of
heavy drinking days following psilocybin-assisted psychotherapy
vs placebo in the treatment of adult patients with alcohol use
disorder: a randomized clinical trial. JAMA Psychiatry.

Bohon, C., Stice, E., 2011. Reward abnormalities among women
with full and subthreshold bulimia nervosa: a functional mag-
netic resonance imaging study. Int. J. Eat. Disord. 44 (7),
585-595.

Borgland, S.L., Neyens, D.M., 2022. Serotonergic psychedelic treat-
ment for obesity and eating disorders: potential expectations
and caveats for emerging studies. J. Psychiatry Neurosci. 47 (3),
E218-E221.

Bosch, O0.G., Halm, S., Seifritz, E., 2022. Psychedelics in the treat-
ment of unipolar and bipolar depression. Int. J. Bipolar Disord.
10 (1), 18.

Breeksema, J.J., Niemeijer, A.R., Krediet, E., Vermetten, E., Scho-
evers, R.A., 2020. Psychedelic treatments for psychiatric dis-
orders: a systematic review and thematic synthesis of patient
experiences in qualitative studies. CNS Drugs 34 (9), 925-946.

Brewerton, T.D., Lafrance, A., Mithoefer, M.C., 2021. The poten-
tial use of N-methyl-3,4-methylenedioxyamphetamine (MDMA)
assisted psychotherapy in the treatment of eating disorders co-
morbid with PTSD. Med. Hypotheses 146, 110367.

Brewerton, T.D., Wang, J.B., Lafrance, A., et al., 2022. MDMA-as-
sisted therapy significantly reduces eating disorder symptoms
in a randomized placebo-controlled trial of adults with severe
PTSD. J. Psychiatr. Res. 149, 128-135.

Brewerton, T.D., 2007. Eating disorders, trauma, and comorbidity:
focus on PTSD. Eat Disord. 15 (4), 285-304.

Brewerton, T.D., 2018. An overview of trauma-informed care and
practice for eating disorders. J. Aggress. Maltreat. Trauma 28
(4), 445-462.

Brewerton, T.D., 2019. An Overview of Trauma-Informed Care and
Practice for Eating Disorders. J. Aggress. Maltreat. Trauma 28
(4), 445-462.

Buckley, N.A., Dawson, A.H., Isbister, G.K., 2014. Serotonin syn-
drome. BMJ 348, g1626.

Bulik, C.M., Coleman, J.R.l., Hardaway, J.A., et al., 2022. Genet-
ics and neurobiology of eating disorders. Nat. Neurosci. 25 (5),
543-554.

Butler, M.J., Perrini, A.A., Eckel, L.A., 2021. The Role of the Gut Mi-
crobiome, Immunity, and Neuroinflammation in the Pathophysi-
ology of Eating Disorders. Nutrients 13 (2).

Calder, A.E., Hasler, G., 2022. Towards an understanding of
psychedelic-induced neuroplasticity. Neuropsychopharmacology
In press.

Carhart-Harris, R.L., Friston, K.J., 2019. REBUS and the anar-
chic brain: toward a unified model of the brain action of
psychedelics. Pharmacol. Rev. 71 (3), 316-344.

Carhart-Harris, R.L., Bolstridge, M., Rucker, J., et al., 2016. Psilo-
cybin with psychological support for treatment-resistant depres-
sion: an open-label feasibility study. Lancet Psychiatry 3 (7),
619-627.

Carhart-Harris, R., Giribaldi, B., Watts, R., et al., 2021. Trial of
Psilocybin versus Escitalopram for Depression. N. Engl. J. Med.
384 (15), 1402-1411.

Cordner, Z.A., Prandovszky, E., Pedicini, M., et al., 2022. Psilocybin
alters behavior and intestinal microbiota in a wild type mouse
model by mechanisms that are not fully dependent on 5-HT2A
and 5-HT2C receptors. Poster presented at: Annual Meeting of
the American College of Neuropsychopharmacology; December
2022.

Craig, A.D, 2009. How do you feel — Now? The anterior insula and
human awareness. Nat. Rev. Neurosci. 10, 59-70.

Damasio, A.R., Grabowski, T.J., Bechara, A., et al., 2000. Subcor-


http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0124
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0124
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0124
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0124
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0124
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0050
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0050
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0050
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0003
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0003
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0003
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0003
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0003
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0125
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0125
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0125
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0125
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0125
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0012
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0012
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0012
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0012
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0012
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0140
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0140
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0140
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0108
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0108
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0108
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0108
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0091
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0091
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0091
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0091
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0091
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0091
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0164
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0164
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0164
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0164
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0164
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0115
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0115
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0115
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0115
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0115
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0163
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0163
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0098
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0098
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0098
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0098
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0098
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0098
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0098
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0097
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0097
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0097
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0097
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0097
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0097
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0099
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0099
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0099
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0099
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0099
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0064
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0064
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0064
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0027
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0027
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0027
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0162
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0162
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0162
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0162
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0018
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0018
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0018
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0018
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0018
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0018
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0105
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0105
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0105
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0105
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0038
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0038
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0038
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0038
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0038
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0004
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0004
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0006
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0006
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0101
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0101
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0167
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0167
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0167
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0167
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0056
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0056
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0056
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0056
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0056
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0136
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0136
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0136
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0136
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0090
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0090
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0090
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0048
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0048
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0048
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0078
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0078
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0078
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0078
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0078
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0129
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0129
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0129
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0129
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0129
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0138
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0138
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0138
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0138
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0138
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0054
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0054
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0055
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0055
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0055
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0055
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0055

European Neuropsychopharmacology 75 (2023) 1-14

tical and cortical brain activity during the feeling of self-gener-
ated emotions. Nat. Neurosci. 3 (10), 1049-1056.

Dansky, B.S., Brewerton, T.D., Kilpatrick, D.G., PMO, O’Neil, 1997.
The National Women’s Study: relationship of victimization and
posttraumatic stress disorder to bulimia nervosa. Int. J. Eat. Dis-
ord. 21 (3), 213-228.

Davenport, E., Rushford, N., Soon, S., McDermott, C, 2015. Dys-
functional metacognition and drive for thinness in typical and
atypical anorexia nervosa. J Eat Disord 3, 24.

Davis, H., Attia, E., 2017. Pharmacotherapy of eating disorders.
Curr. Opin. Psychiatry 30 (6), 452-457.

Davis, L.E., Attia, E., 2019. Recent advances in therapies for eating
disorders. F1000Res. 8.

Davis, A.K., Barrett, F.S., May, D.G., et al., 2021. Effects of psilo-
cybin-assisted therapy on major depressive disorder: a random-
ized clinical trial. JAMA Psychiatry 78 (5), 481-489.

de Vos, J., Houtzager, L., Katsaragaki, G., van de Berg, E., Cui-
jpers, P., Dekker, J., 2014. Meta analysis on the efficacy of phar-
macotherapy versus placebo on anorexia nervosa. J. Eat Disord.
2 (1), 27.

Dechant, E., Boyle, B., A Ross, R, 2020. Ketamine in a Patient with
Comorbid Anorexia and MDD. J. Women’s Health Develop. 03
(03).

, 2013. Diagnostic and Statistical Manual of Mental Disorders:
DSM-5™ 5th ed American Psychiatric Publishing, Washington
DC.

Dolder, P.C., Schmid, Y., Muller, F., Borgwardt, S., Liechti, M.E.,
2016. LSD acutely impairs fear recognition and enhances emo-
tional empathy and sociality. Neuropsychopharmacology 41 (11),
2638-2646.

Drozdz, S.J., Goel, A., McGarr, M.W., et al., 2022. Ketamine as-
sisted psychotherapy: a systematic narrative review of the lit-
erature. J. Pain Res. 15, 1691-1706.

Dubosc, A., Capitaine, M., Franko, D.L., et al., 2012. Early adult
sexual assault and disordered eating: the mediating role of post-
traumatic stress symptoms. J. Trauma Stress 25 (1), 50-56.

El-Deredy, W., Via, E., Soriano-Mas, C., et al., 2015. Abnormal so-
cial reward responses in anorexia nervosa: an fMRI study. PLoS
One 10 (7).

Ellahi, R., 2018. Serotonin syndrome: a spectrum of toxicity.
BJPsych. Adv. 21 (5), 324-332.

Feder, A., Costi, S., Rutter, S.B., et al., 2021. A random-
ized controlled trial of repeated ketamine administration for
chronic posttraumatic stress disorder. Am. J. Psychiatry 178 (2),
193-202.

Foldi, C.J., Liknaitzky, P., Williams, M., Oldfield, B.J., 2020. Re-
thinking therapeutic strategies for anorexia nervosa: insights
from psychedelic medicine and animal models. Front. Neurosci.
14, 43.

Frank, G.K.W., DeGuzman, M.C., Shott, M.E., Laudenslager, M.L.,
Rossi, B., Pryor, T., 2018. Association of brain reward learning re-
sponse with harm avoidance, weight gain, and hypothalamic ef-
fective connectivity in adolescent anorexia nervosa. JAMA Psy-
chiatry 75 (10), 1071-1080.

Frank, G.K.W., Shott, M.E., DeGuzman, M.C., 2019. The neurobiol-
ogy of eating disorders. Child Adolesc. Psychiatr. Clin. N. Am. 28
(4), 629-640.

Froreich, F.V., Vartanian, L.R., Grisham, J.R., Touyz, S.W., 2016.
Dimensions of control and their relation to disordered eating
behaviours and obsessive-compulsive symptoms. J. Eat Disord.
4, 14.

Gamma, A., Buck, A., Berthold, T., Hell, D., 2000. Vollenweider FX.
3,4-Methylenedioxymethamphetamine (MDMA) modulates corti-
cal and limbic brain activity as measured by [H215 O]-PET in
healthy humans. Neuropsychopharmacology 23 (4), 388-395.

Garcia-Romeu, A., Richards, W.A., 2018. Current perspectives on
psychedelic therapy: use of serotonergic hallucinogens in clini-
cal interventions. Int. Rev. Psychiatry 30 (4), 291-316.

11

Gasser, P., Holstein, D., Michel, Y., et al., 2014. Safety and efficacy
of lysergic acid diethylamide-assisted psychotherapy for anxiety
associated with life-threatening diseases. J. Nerv. Ment. Dis. 202
(7), 513-520.

Gasser, P, Kirchner, K., Passie, T., 2015. LSD-assisted psychotherapy
for anxiety associated with a life-threatening disease: a quali-
tative study of acute and sustained subjective effects. J. Psy-
chopharmacol. 29 (1), 57-68.

Girn, M., Kalina, C., 2018. Expanding the scientific study of self-
-experience with psychedelics. J. Conscious. Stud. 25 (11-12),
131-154.

Glazer, J., Murray, C.H., Nusslock, R., Lee, R., de Wit, H., 2022.
Low doses of lysergic acid diethylamide (LSD) increase re-
ward-related brain activity. Neuropsychopharmacology.

Grawe, K., 1997. Research-informed psychotherapy. Psychotherapy
Res. 7 (1), 1-19.

Griffiths, R.R., Johnson, M.W., Carducci, M.A., et al., 2016. Psilocy-
bin produces substantial and sustained decreases in depression
and anxiety in patients with life-threatening cancer: a random-
ized double-blind trial. J. Psychopharmacol. 30 (12), 1181-1197.

Gukasyan, N., Schreyer, C.C., Griffiths, R.R., Guarda, A.S., 2022.
Psychedelic-assisted therapy for people with eating disorders.
Curr. Psychiatry Rep..

Hambleton, A., Pepin, G., Le, A., et al., 2022. Psychiatric and med-
ical comorbidities of eating disorders: findings from a rapid re-
view of the literature. J. Eat Disord. 10 (1), 132.

Hasler, G., 2022. Toward the "helioscope” hypothesis of psychedelic
therapy. Eur. Neuropsychopharmacol. 57, 118-119.

Hay, P., 2020. Current approach to eating disorders: a clinical up-
date. Intern. Med. J. 50 (1), 24-29.

Haynos, A.F., Camchong, J., Pearson, C.M., et al., 2021. Resting
state hypoconnectivity of reward networks in binge eating dis-
order. Cereb. Cortex 31 (5), 2494-2504.

Hesselgrave, N., Troppoli, T.A., Wulff, A.B., Cole, A.B., Thomp-
son, S.M., 2021. Harnessing psilocybin: antidepressant-like be-
havioral and synaptic actions of psilocybin are independent of
5-HT2R activation in mice. Proc. Natl. Acad. Sci. U. S. A. 118
17).

Ho, J.T., Preller, K.H., Lenggenhager, B., 2020. Neuropharmacologi-
cal modulation of the aberrant bodily self through psychedelics.
Neurosci. Biobehav. Rev. 108, 526-541.

Holze, F., Vizeli, P., Muller, F., et al., 2019. Distinct acute effects of
LSD, MDMA, and p-amphetamine in healthy subjects. Neuropsy-
chopharmacology 45 (3), 462-471.

Holze, F., Avedisian, |., Varghese, N., Eckert, A., Liechti, M.E.,
2021a. Role of the 5-HT2A receptor in acute effects of LSD
on empathy and circulating oxytocin. Front. Pharmacol. 12,
711255.

Holze, F., Caluori, T.V., Vizeli, P, Liechti, M.E., 2021b. Safety phar-
macology of acute LSD administration in healthy subjects. Psy-
chopharmacology.

Holze, F., Ley, L., Muller, F., et al., 2022a. Direct comparison of
the acute effects of lysergic acid diethylamide and psilocybin
in a double-blind placebo-controlled study in healthy subjects.
Neuropsychopharmacology.

Holze, F., Gasser, P., Miiller, F., Dolder, P.C., Liechti, M.E., 2022b. Ly-
sergic acid diethylamide-assisted therapy in patients with anx-
iety with and without a life-threatening illness A randomized,
double-blind, placebo-controlled Phase Il study. Biol. Psychia-
try.

Holzer, S.R., Uppala, S., Wonderlich, S.A., Crosby, R.D., Si-
monich, H., 2008. Mediational significance of PTSD in the re-
lationship of sexual trauma and eating disorders. Child Abuse
Negl. 32 (5), 561-566.

Johnson, M., Richards, W., Griffiths, R., 2008. Human hallucino-
gen research: guidelines for safety. J. Psychopharmacol. 22 (6),
603-620.

Johnson, M.W., Garcia-Romeu, A., Griffiths, R.R., 2017. Long-term


http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0055
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0104
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0104
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0104
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0104
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0104
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0046
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0046
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0046
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0046
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0046
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0009
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0009
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0009
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0010
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0010
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0010
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0132
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0132
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0132
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0132
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0132
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0016
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0016
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0016
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0016
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0016
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0016
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0016
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0028
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0028
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0028
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0028
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0001
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0119
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0119
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0119
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0119
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0119
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0119
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0021
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0021
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0021
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0021
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0021
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0109
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0109
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0109
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0109
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0109
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0068
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0068
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0068
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0068
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0068
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0168
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0168
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0123
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0123
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0123
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0123
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0123
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0065
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0065
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0065
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0065
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0065
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0075
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0075
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0075
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0075
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0075
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0075
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0075
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0057
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0057
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0057
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0057
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0093
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0093
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0093
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0093
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0093
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0116
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0116
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0116
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0116
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0116
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0024
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0024
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0024
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0127
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0127
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0127
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0127
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0127
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0150
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0150
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0150
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0150
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0052
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0052
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0052
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0079
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0079
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0079
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0079
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0079
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0079
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0145
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0145
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0130
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0130
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0130
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0130
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0130
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0026
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0026
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0026
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0026
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0026
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0126
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0126
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0126
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0126
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0126
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0113
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0113
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0013
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0013
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0066
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0066
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0066
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0066
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0066
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0077
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0077
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0077
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0077
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0077
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0077
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0049
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0049
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0049
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0049
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0082
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0082
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0082
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0082
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0082
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0083
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0083
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0083
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0083
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0083
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0083
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0170
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0170
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0170
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0170
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0170
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0085
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0085
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0085
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0085
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0085
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0128
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0128
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0128
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0128
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0128
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0128
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0107
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0107
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0107
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0107
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0107
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0107
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0156
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0156
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0156
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0156
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0141
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0141
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0141
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0141

A. Calder, S. Mock, N. Friedli et al.

follow-up of psilocybin-facilitated smoking cessation. Am. J.
Drug Alcohol Abuse 43 (1), 55-60.

Johnston, C.B., Mangini, M., Grob, C., Anderson, B., 2022. The
safety and efficacy of psychedelic-assisted therapies for older
adults: knowns and unknowns. Am. J. Geriatr. Psychiatry.

Kanen, J.W., Luo, Q., Rostami Kandroodi, M., et al., 2022. Effect
of lysergic acid diethylamide (LSD) on reinforcement learning in
humans. Psychol. Med. 1-12.

Kaye, W., 2008. Neurobiology of anorexia and bulimia nervosa.
Physiol. Behav. 94 (1), 121-135.

Kearney-Cooke, A., Tieger, D., 2015a. Body image disturbance and
the development of eating disorders. In: Smolak, L, Levine, MP
(Eds.), The Wiley Handbook of Eating Disorders, pp. 285-296 Vol
1.

Kearney-Cooke, A., Tieger, D., 2015b. Body image disturbance and
the development of eating disorders. In: The Wiley Handbook of
Eating Disorders, pp. 283-296.

Keating, C., Tilbrook, A.J., Rossell, S.L., Enticott, P.G., Fitzger-
ald, P.B., 2012. Reward processing in anorexia nervosa. Neu-
ropsychologia 50 (5), 567-575.

Keel, P.K., Brown, T.A., 2010. Update on course and outcome in
eating disorders. Int. J. Eat. Disord. 43 (3), 195-204.

Keizer, A., van Elburg, A., Helms, R., Dijkerman, H.C., 2016. A vir-
tual reality full body illusion improves body image disturbance
in anorexia nervosa. PLoS One 11 (10), e0163921.

Kessler, R.M., Hutson, P.H., Herman, B.K., Potenza, M.N., 2016. The
neurobiological basis of binge-eating disorder. Neurosci. Biobe-
hav. Rev. 63, 223-238.

Kleiman, S.C., Watson, H.J., Bulik-Sullivan, E.C., et al., 2015. The
intestinal microbiota in acute anorexia nervosa and during re-
nourishment: relationship to depression, anxiety, and eating dis-
order psychopathology. Psychosom. Med. 77 (9), 969-981.

Knatz Peck, S., Shao, S., Murray, S., Kaye, W, 2022a. P450. Pi-
lot study evaluation of psilocybin therapy for anorexia nervosa:
safety, acceptability, and preliminary efficacy. Biol. Psychiatry
91 (9), S270.

Knatz Peck, S., Shao, S., Murray, S., Kaye, W, 2022b. P450. Pi-
lot study evaluation of psilocybin therapy for anorexia nervosa:
safety, acceptability, and preliminary efficacy. Biol. Psychiatry
91 (9).

Kocarova, R., Horacek, J., Carhart-Harris, R., 2021. Does
psychedelic therapy have a transdiagnostic action and prophy-
lactic potential? Front. Psychiatry 12.

Kogel, A.K., Herpertz, S., Steins-Loeber, S., Diers, M., 2021. Disor-
der specific rewarding stimuli in anorexia nervosa. Int. J. Eat.
Disord. 54 (8), 1477-1485.

Kraehenmann, R., Preller, K.H., Scheidegger, M., et al., 2015. Psilo-
cybin-induced decrease in amygdala reactivity correlates with
enhanced positive mood in healthy volunteers. Biol. Psychiatry
78 (8), 572-581.

Krediet, E., Bostoen, T., Breeksema, J., van Schagen, A., Passie, T.,
Vermetten, E., 2020. Reviewing the potential of psychedelics for
the treatment of PTSD. Int. J. Neuropsychopharmacol. 23 (6),
385-400.

Kuypers, K.P.C., 2019. Psychedelic medicine: the biology underlying
the persisting psychedelic effects. Med. Hypotheses 125, 21-24.

Lafrance, A., Loizaga-Velder, A., Fletcher, J., Renelli, M., Files, N.,
Tupper, K.W., 2017. Nourishing the spirit: exploratory research
on ayahuasca experiences along the continuum of recovery from
eating disorders. J. Psychoactive Drugs 49 (5), 427-435.

Lafrance, A., Strahan, E., Bird, B.M., St. Pierre, M., Walsh, Z, 2021.
Classic psychedelic use and mechanisms of mental health: ex-
ploring the mediating roles of spirituality and emotion process-
ing on symptoms of anxiety, depressed mood, and disordered
eating in a community sample. J. Humanistic Psychology.

Lam, Y.Y., Maguire, S., Palacios, T., Caterson, I.D., 2017. Are the gut
bacteria telling us to eat or not to eat? Reviewing the role of gut

12

microbiota in the etiology, disease progression and treatment of
eating disorders. Nutrients 9 (6).

Lebedey, A.V., Kaelen, M., Lovden, M., et al., 2016. LSD-induced
entropic brain activity predicts subsequent personality change.
Hum. Brain Mapp. 37 (9), 3203-3213.

Leenaerts, N., Jongen, D., Ceccarini, J., Van Oudenhove, L.,
Vrieze, E., 2022. The neurobiological reward system and binge
eating: a critical systematic review of neuroimaging studies. Int.
J. Eat. Disord..

Leombruni, P., Amianto, F., Delsedime, N., Gramaglia, C., Ab-
bate-Daga, G., Fassino, S., 2006. Citalopram versus fluoxe-
tine for the treatment of patients with bulimia nervosa: a sin-
gle-blind randomized controlled trial. Adv. Ther. 23 (3), 481-494.

Lewis, C.R., Preller, K.H., Kraehenmann, R., Michels, L.,
Staempfli, P., Vollenweider, F.X., 2017. Two dose investigation
of the 5-HT-agonist psilocybin on relative and global cerebral
blood flow. Neuroimage 159, 70-78.

Lillis, J., Hayes, S.C., Levin, M.E., 2011. Binge eating and weight
control: the role of experiential avoidance. Behav. Modif. 35 (3),
252-264.

Malcolm, B., Thomas, K., 2021. Serotonin toxicity of serotonergic
psychedelics. Psychopharmacology (Berl.).

Mander, J.V., Wittorf, A., Schlarb, A., Hautzinger, M., Zipfel, S.,
Sammet, ., 2013. Change mechanisms in psychotherapy: mul-
tiperspective assessment and relation to outcome. Psychother
Res 23 (1), 105-116.

Mason, N.L., Kuypers, K.P.C., Muller, F., et al., 2020. Me, myself,
bye: regional alterations in glutamate and the experience of ego
dissolution with psilocybin. Neuropsychopharmacology 45 (12),
2003-2011.

McCuen-Wurst, C., Ruggieri, M., Allison, K.C., 2018. Disordered
eating and obesity: associations between binge-eating disorder,
night-eating syndrome, and weight-related comorbidities. Ann
N'Y Acad Sci 1411 (1), 96-105.

McLean, S.A., Paxton, S.J., 2019. Body image in the context of eat-
ing disorders. Psychiatr. Clin. North Am. 42 (1), 145-156.

Miles, S., Gnatt, I., Phillipou, A., Nedeljkovic, M., 2020. Cognitive
flexibility in acute anorexia nervosa and after recovery: a sys-
tematic review. Clin. Psychol. Rev. 81, 101905.

Mills, I.H., Park, G.R., Manara, A.R., Merriman, R.J., 1998. Treat-
ment of compulsive behaviour in eating disorders with intermit-
tent ketamine infusions. QJM 91 (7), 493-503.

Mitchell, K.S., Porter, B., Boyko, E.J., Field, A.E., 2016. Longitudi-
nal associations among posttraumatic stress disorder, disordered
eating, and weight gain in military men and women. Am. J. Epi-
demiol. 184 (1), 33-47.

Mitchell, K.S., Scioli, E.R., Galovski, T., Belfer, P.L., Cooper, Z.,
2021a. Posttraumatic stress disorder and eating disorders: main-
taining mechanisms and treatment targets. Eat Disord. 29 (3),
292-306.

Mitchell, J.M., Bogenschutz, M., Lilienstein, A., et al., 2021b.
MDMA-assisted therapy for severe PTSD: a randomized, dou-
ble-blind, placebo-controlled phase 3 study. Nat. Med. 27 (6),
1025-1033.

Mithoefer, M.C., Wagner, M.T., Mithoefer, A.T., Jerome, L.,
Doblin, R., 2011. The safety and efficacy of
{+/-33,4-methylenedioxymethamphetamine-assisted psy-

chotherapy in subjects with chronic, treatment-resistant
posttraumatic stress disorder: the first randomized controlled
pilot study. J. Psychopharmacol. 25 (4), 439-452.

Mithoefer, M.C., Mithoefer, A.T., Feduccia, A.A., et al., 2018.
3,4-methylenedioxymethamphetamine (MDMA)-assisted psy-
chotherapy for post-traumatic stress disorder in military
veterans, firefighters, and police officers: a randomised,
double-blind, dose-response, phase 2 clinical trial. Lancet
Psychiatry 5 (6), 486-497.

Mithoefer, M.C., Feduccia, A.A., Jerome, L., et al., 2019. MDMA-as-
sisted psychotherapy for treatment of PTSD: study design and


http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0141
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0159
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0159
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0159
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0159
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0159
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0080
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0080
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0080
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0080
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0080
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0007
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0007
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0045
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0045
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0045
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0047
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0047
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0047
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0067
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0067
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0067
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0067
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0067
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0067
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0017
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0017
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0017
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0053
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0053
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0053
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0053
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0053
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0008
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0008
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0008
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0008
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0008
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0139
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0139
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0139
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0139
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0139
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0039
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0039
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0039
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0039
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0039
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0041
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0041
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0041
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0041
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0041
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0025
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0025
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0025
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0025
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0071
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0071
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0071
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0071
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0071
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0118
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0118
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0118
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0118
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0118
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0112
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0112
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0112
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0112
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0112
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0112
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0112
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0137
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0137
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0034
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0034
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0034
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0034
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0034
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0034
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0034
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0035
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0035
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0035
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0035
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0035
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0035
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0135
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0135
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0135
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0135
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0135
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0135
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0062
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0062
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0062
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0062
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0062
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0063
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0063
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0063
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0063
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0063
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0063
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0011
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0011
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0011
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0011
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0011
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0011
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0011
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0058
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0058
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0058
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0058
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0058
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0058
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0058
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0076
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0076
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0076
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0076
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0165
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0165
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0165
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0146
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0146
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0146
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0146
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0146
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0146
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0146
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0060
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0060
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0060
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0060
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0060
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0158
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0158
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0158
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0158
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0044
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0044
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0044
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0095
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0095
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0095
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0095
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0095
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0040
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0040
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0040
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0040
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0040
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0110
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0110
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0110
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0110
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0110
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0111
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0111
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0111
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0111
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0111
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0111
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0121
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0121
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0121
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0121
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0121
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0169
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0169
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0169
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0169
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0169
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0169
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0122
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0122
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0122
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0122
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0122
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0155
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0155
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0155
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0155
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0155

European Neuropsychopharmacology 75 (2023) 1-14

rationale for phase 3 trials based on pooled analysis of six phase
2 randomized controlled trials. Psychopharmacology (Berl.) 236
(9), 2735-2745.

Molendijk, M.L., Hoek, H.W., Brewerton, T.D., Elzinga, B.M., 2017.
Childhood maltreatment and eating disorder pathology: a sys-
tematic review and dose-response meta-analysis. Psychol. Med.
1-15.

Moreno, F.A., Wiegand, C.B., Taitano, E.K., Delgado, P.L., 2006.
Safety, tolerability, and efficacy of psilocybin in 9 patients
with obsessive-compulsive disorder. J. Clin. Psychiatry 67 (11),
1735-1740.

Mueller, F., Lenz, C., Dolder, P.C., et al., 2017. Acute effects of
LSD on amygdala activity during processing of fearful stimuli in
healthy subjects. Transl. Psychiatry 7 (4), e1084.

Nardou, R., Lewis, E.M., Rothhaas, R., et al., 2019. Oxytocin-de-
pendent reopening of a social reward learning critical period
with MDMA. Nature 569 (7754), 116-120.

Nichols, D.E., Grob, C.S., 2018. Is LSD toxic? Forensic Sci. Int. 284,
141-145.

Nichols, D.E, 2016. Psychedelics. Pharmacol. Rev. 68, 264-355.

Nour, M.M., Evans, L., Nutt, D., Carhart-Harris, R.L, 2016. Ego-dis-
solution and psychedelics: validation of the ego-dissolution in-
ventory (EDI). Front. Hum. Neurosci. 10, 269.

O’Hara, C.B., Campbell, I.C., Schmidt, U., 2015. A reward-cen-
tred model of anorexia nervosa: a focussed narrative review of
the neurological and psychophysiological literature. Neurosci.
Biobehav. Rev. 52, 131-152.

Oehen, P., Gasser, P., 2022. Using a MDMA- and LSD-group therapy
model in clinical practice in switzerland and highlighting the
treatment of trauma-related disorders. Front. Psychiatry 13,
863552.

Palmieri, S., Mansueto, G., Ruggiero, G.M., Caselli, G., Sas-
saroli, S., Spada, M.M., 2021. Metacognitive beliefs across eat-
ing disorders and eating behaviours: a systematic review. Clin.
Psychol. Psychother 28 (5), 1254-1265.

Parrott, A.C., 2012a. MDMA and temperature: a review of the ther-
mal effects of ’Ecstasy’ in humans. Drug Alcohol Depend. 121
(1-2), 1-9.

Parrott, A.C., 2012b. MDMA and 5-HT neurotoxicity: the empirical
evidence for its adverse effects in humans - no need for transla-
tion. Br. J. Pharmacol. 166 (5), 1518-1520 discussion 1521-1512.

Peill, J.M., Trinci, K.E., Kettner, H., et al., 2022. Validation of the
Psychological Insight Scale: a new scale to assess psychologi-
cal insight following a psychedelic experience. J. Psychophar-
macol., 2698811211066709.

Pilgrim, J.L., Gerostamoulos, D., Woodford, N., Drummer, O.H.,
2012. Serotonin toxicity involving MDMA (ecstasy) and moclobe-
mide. Forensic Sci. Int. 215 (1-3), 184-188.

Preller, K.H., Vollenweider, F.X., 2018. Phenomenology, structure,
and dynamic of psychedelic states. Curr. Top Behav. Neurosci.
36, 221-256.

Preller, K.H., Pokorny, T., Hock, A., et al., 2016. Effects of serotonin
2A/1A receptor stimulation on social exclusion processing. Proc.
Natl. Acad. Sci. U. S. A. 113 (18), 5119-5124.

Ragnhildstveit, A., Jackson, L.K., Cunningham, S., et al., 2021.
Case report: unexpected remission from extreme and enduring
bulimia nervosa with repeated ketamine assisted psychother-
apy. Front. Psychiatry 12.

Rawal, A., Park, R.J., Williams, J.M., 2010. Rumination, experien-
tial avoidance, and dysfunctional thinking in eating disorders.
Behav. Res. Ther. 48 (9), 851-859.

Reinstatler, L., Youssef, N.A., 2015. Ketamine as a potential treat-
ment for suicidal ideation: a systematic review of the literature.
Drugs R. D. 15 (1), 37-43.

Renelli, M., Fletcher, J., Tupper, K.W., Files, N., Loizaga-Velder, A.,
Lafrance, A., 2018. An exploratory study of experiences
with conventional eating disorder treatment and ceremonial

13

ayahuasca for the healing of eating disorders. Eat. Weight Dis-
ord. 25 (2), 437-444.

Rijkers, C., Schoorl, M., van Hoeken, D., Hoek, H.W., 2019. Eating
disorders and posttraumatic stress disorder. Curr. Opin. Psychi-
atry 32 (6), 510-517.

Robison, R., Lafrance, A., Brendle, M., et al., 2022. A case series
of group-based ketamine-assisted psychotherapy for patients in
residential treatment for eating disorders with comorbid de-
pression and anxiety disorders. J. Eat Disord. 10 (1), 65.

Rodriguez, C.l., Kegeles, L.S., Levinson, A., et al., 2013. Random-
ized controlled crossover trial of ketamine in obsessive-compul-
sive disorder: proof-of-concept. Neuropsychopharmacology 38
(12), 2475-2483.

Roseman, L., Nutt, D.J., Carhart-Harris, R.L., 2018. Quality of
acute psychedelic experience predicts therapeutic efficacy of
psilocybin for treatment-resistant depression. Front. Pharma-
col. 8, 974.

Roseman, L., Haijen, E., Idialu-lkato, K., Kaelen, M., Watts, R.,
Carhart-Harris, R., 2019. Emotional breakthrough and
psychedelics: validation of the Emotional Breakthrough In-
ventory. J. Psychopharmacol. 33 (9), 1076-1087.

Ross, S., Bossis, A., Guss, J., et al., 2016. Rapid and sustained symp-
tom reduction following psilocybin treatment for anxiety and
depression in patients with life-threatening cancer: a random-
ized controlled trial. J. Psychopharmacol. 30 (12), 1165-1180.

Rossi, G.N., Dias, I., Baker, G., et al., 2022. Ayahuasca, a poten-
tially rapid acting antidepressant: focus on safety and tolerabil-
ity. Expert. Opin. Drug Saf. 21 (6), 789-801.

Schmid, Y., Enzler, F., Gasser, P., et al., 2015. Acute Effects of Ly-
sergic Acid Diethylamide in Healthy Subjects. Biol. Psychiatry 78
(8), 544-553.

Schmidt, U., Treasure, J., 2006. Anorexia nervosa: valued and visi-
ble. A cognitive-interpersonal maintenance model and its impli-
cations for research and practice. Br. J. Clin. Psychol. 45 (Pt 3),
343-366.

Schwartz, T., Trunko, M.E., Feifel, D., et al., 2021. A longitudinal
case series of IM ketamine for patients with severe and enduring
eating disorders and comorbid treatment-resistant depression.
Clin. Case Rep. 9 (5), €03869.

Scolnick, B., Zupec-Kania, B., Calabrese, L., Aoki, C., Hilde-
brandt, T., 2020. Remission from chronic anorexia nervosa with
ketogenic diet and ketamine: case report. Front. Psychiatry. 11,
763.

Sessa, B., Higbed, L., O’Brien, S., et al., 2021. First study of safety
and tolerability of 3,4-methylenedioxymethamphetamine-as-
sisted psychotherapy in patients with alcohol use disorder. J.
Psychopharmacol. 35 (4), 375-383.

Sessa, B, 2017. MDMA and PTSD treatment: "PTSD: From novel
pathophysiology to innovative therapeutics”. Neurosci. Lett.
649, 176-180.

Sharma, L.P.,, Thamby, A., Balachander, S., et al., 2020. Clinical
utility of repeated intravenous ketamine treatment for resistant
obsessive-compulsive disorder. Asian J Psychiatr 52, 102183.

Smigielski, L., Kometer, M., Scheidegger, M., et al., 2020.
P300-mediated modulations in self-other processing under
psychedelic psilocybin are related to connectedness and
changed meaning: a window into the self-other overlap. Hum.
Brain Mapp. 41 (17), 4982-4996.

Smith, K.W., Sicignano, D.J., Hernandez, A.V., White, C.M., 2022.
MDMA-assisted psychotherapy for treatment of posttraumatic
stress disorder: a systematic review with meta-analysis. J. Clin.
Pharmacol. 62 (4), 463-471.

Smolak L., Levine M.P. Body image, disordered eating, and eating
disorders: connections and disconnects. In: Smolak L, Levine MP,
eds. The Wiley Handbook of Eating Disorders, Assessment, Pre-
vention, Treatment, Policy, and Future Directions. Vol 1. West
Sussex: John Wiley & Sons, Ltd.; 2015:2-10.


http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0155
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0102
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0102
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0102
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0102
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0102
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0096
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0096
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0096
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0096
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0096
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0117
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0117
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0117
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0117
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0117
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0081
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0081
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0081
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0081
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0081
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0151
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0151
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0151
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0019
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0019
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0061
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0061
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0061
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0061
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0061
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0070
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0070
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0070
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0070
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0147
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0147
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0147
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0094
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0094
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0094
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0094
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0094
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0094
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0094
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0152
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0152
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0153
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0153
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0148
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0148
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0148
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0148
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0148
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0166
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0166
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0166
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0166
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0166
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0051
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0051
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0051
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0120
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0120
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0120
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0120
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0120
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0029
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0029
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0029
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0029
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0029
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0074
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0074
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0074
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0074
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0133
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0133
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0133
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0036
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0106
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0106
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0106
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0106
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0106
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0032
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0032
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0032
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0032
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0032
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0144
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0144
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0144
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0144
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0144
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0023
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0023
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0023
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0023
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0149
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0149
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0149
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0149
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0149
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0149
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0149
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0131
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0131
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0131
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0131
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0131
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0171
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0171
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0171
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0171
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0171
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0084
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0084
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0084
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0084
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0084
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0073
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0073
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0073
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0033
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0033
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0033
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0033
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0033
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0030
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0030
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0030
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0030
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0030
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0030
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0142
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0142
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0142
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0142
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0142
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0114
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0114
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0143
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0143
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0143
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0143
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0143
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0059
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0059
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0059
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0059
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0059
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0020
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0020
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0020
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0020
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0020

A. Calder, S. Mock, N. Friedli et al.

Solmi, M., Radua, J., Stubbs, B., et al., 2021. Risk factors for eating
disorders: an umbrella review of published meta-analyses. Braz
J. Psychiatry 314-323.

Spriggs, M.J., Kettner, H., Carhart-Harris, R.L., 2021a. Positive ef-
fects of psychedelics on depression and wellbeing scores in indi-
viduals reporting an eating disorder. Eat. Weight Disord. 26 (4),
1265-1270.

Spriggs, M.J., Douglass, H.M., Park, R.J., et al., 2021b. Study pro-
tocol for "psilocybin as a treatment for anorexia nervosa: a pilot
study”. Front. Psychiatry 12, 735523.

Spriggs, M.J., Giribaldi, B., Lyons, T., et al., 2022. Body mass index
(BMI) does not predict responses to psilocybin. J. Psychophar-
macol., 2698811221131994.

Startup, H., Franklin-Smith, M., Barber, W., et al., 2021. The maud-
sley anorexia nervosa treatment for adults (MANTRA): a feasi-
bility case series of an integrated group based approach. J. Eat
Disord. 9 (1), 70.

Studerus, E., Vizeli, P., Harder, S., Ley, L., Liechti, M.E., 2021. Pre-
diction of MDMA response in healthy humans: a pooled analy-
sis of placebo-controlled studies. J. Psychopharmacol. 35 (5),
556-565.

Surjan, J., Grossi, J.D., Del Porto, J.A., et al., 2022. Efficacy and
safety of subcutaneous esketamine in the treatment of suicidal-
ity in major depressive disorder and bipolar depression. Clin.
Drug Investig..

Tagay, S., Schlegl, S., Senf, W., 2010. Traumatic events, posttrau-
matic stress symptomatology and somatoform symptoms in eat-
ing disorder patients. Eur. Eat Disorders Rev. 18, 124-132.

Thomas, K., Malcolm, B., Lastra, D., 2017. Psilocybin-assisted ther-
apy: a review of a novel treatment for psychiatric disorders. J.
Psychoactive Drugs 49 (5), 446-455.

Titova, O.E., Hjorth, O.C., Schioth, H.B., Brooks, S.J., 2013.
Anorexia nervosa is linked to reduced brain structure in reward
and somatosensory regions: a meta-analysis of VBM studies. BMC
Psychiatry 13 (1), 1-11.

Udo, T., Grilo, C.M., 2018. Prevalence and correlates of
DSM-5-defined eating disorders in a nationally representative
sample of U.S. adults. Biol. Psychiatry 84 (5), 345-354.

14

van den Berg, E., Houtzager, L., de Vos, J., et al., 2019. Meta-analy-
sis on the efficacy of psychological treatments for anorexia ner-
vosa. Eur. Eat. Disord. Rev. 27 (4), 331-351.

Verroust, V., Zafar, R., Spriggs, M.J., 2021. Psilocybin in the treat-
ment of anorexia nervosa: the English transition of a French
1959 case study. Annales Médico-psychologiques, revue psychia-
trique 179 (8), 777-781.

Wagner, A., Aizenstein, H., Venkatraman, V.K., et al., 2010. Altered
striatal response to reward in bulimia nervosa after recovery.
Int. J. Eat. Disord. 43 (4), 289-294.

Watts, R., Day, C., Krzanowski, J., Nutt, D., Carhart-Harris, R.,
2017. Patients’ accounts of increased “connectedness” and “ac-
ceptance” after psilocybin for treatment-resistant depression.
J. Humanistic Psychol. 57 (5), 520-564.

Wolff, M., Evens, R., Mertens, L.J., et al., 2020. Learning to let go:
a cognitive-behavioral model of how psychedelic therapy pro-
motes acceptance. Front. Psychiatry 11, 5.

Wolff, M., Mertens, L.J., Walter, M., Enge, S., Evens, R., 2022.
The acceptance/avoidance-promoting experiences question-
naire (APEQ): a theory-based approach to psychedelic drugs’
effects on psychological flexibility. J. Psychopharmacol. 36 (3),
387-408.

Wollburg, E., Meyer, B., Osen, B., Lowe, B., 2013. Psychological
change mechanisms in anorexia nervosa treatments: how much
do we know? J. Clin. Psychol. 69 (7), 762-773.

Yaden, D.B., Earp, D., Graziosi, M., Friedman-Wheeler, D., Lu-
oma, J.B., Johnson, M.W., 2022. Psychedelics and psychother-
apy: cognitive-behavioral approaches as default. Front. Psychol.
13, 873279.

Zeifman, R.J., Wagner, A.C., Watts, R., Kettner, H., Mertens, L.J.,
Carhart-Harris, R.L., 2020. Post-psychedelic reductions in expe-
riential avoidance are associated with decreases in depression
severity and suicidal ideation. Front. Psychiatry 11, 782.

Zhou K., et al. Predictors of hallucinogen persisting perception dis-
order symptoms, delusional ideation and magical thinking fol-
lowing naturalistic psychedelic Use. PREPRINT.

Zipfel, S., Giel, K.E., Bulik, C.M., Hay, P., Schmidt, U., 2015.
Anorexia nervosa: aetiology, assessment, and treatment. Lancet
Psychiatry 2 (12), 1099-1111.


http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0100
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0100
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0100
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0100
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0100
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0037
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0037
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0037
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0037
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0042
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0042
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0042
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0042
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0042
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0161
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0161
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0161
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0161
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0161
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0015
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0015
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0015
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0015
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0015
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0160
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0160
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0160
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0160
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0160
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0160
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0134
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0134
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0134
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0134
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0134
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0103
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0103
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0103
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0103
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0154
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0154
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0154
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0154
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0072
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0072
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0072
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0072
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0072
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0002
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0002
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0002
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0014
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0014
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0014
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0014
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0014
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0031
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0031
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0031
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0031
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0069
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0069
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0069
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0069
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0069
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0087
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0087
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0087
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0087
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0087
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0087
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0088
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0088
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0088
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0088
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0088
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0089
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0089
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0089
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0089
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0089
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0089
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0092
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0092
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0092
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0092
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0092
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0022
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0022
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0022
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0022
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0022
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0022
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0022
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0086
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0086
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0086
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0086
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0086
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0086
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0086
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0005
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0005
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0005
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0005
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0005
http://refhub.elsevier.com/S0924-977X(23)00109-8/sbref0005

	Psychedelics in the treatment of eating disorders: Rationale and potential mechanisms
	1 Introduction
	1.1 Eating disorders
	1.2 Psychedelic-assisted therapy

	2 Effects of psychedelics in people with eating disorders
	3 Potential mechanisms of psychedelic-assisted therapy in the treatment of eating disorders
	3.1 Improved body image
	3.2 Normalized reward processing
	3.3 Reduced behavioral and cognitive rigidity
	3.4 Trauma processing
	3.5 Improvements in co-morbid disorders and general therapeutic factors

	4 Safety considerations
	5 Conclusion and outlook
	Role of funding source
	Contribrutors
	Conflict of interest
	Acknowledgements
	References


