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A B S T R A C T

People with eating disorders experience high rates of psychiatric comorbidities, including anxiety disorders such 
as generalised anxiety disorder, social anxiety disorder and specific phobias. Anxiety can influence the prognosis 
of an eating disorder, by worsening symptoms, and acting as a barrier to treatment. Therefore, targeting treat
ment efforts towards anxiety may improve eating disorder outcomes. The primary aim of this systematic review 
was to summarise the evidence base for the pharmacological treatment of anxiety symptoms in people with 
eating disorders. An electronic search of three databases (PubMed, Medline, and PsycInfo) was conducted. Papers 
were included if they investigated pharmacotherapy (antidepressants, antipsychotics, antianxiety, psychedelics, 
etc.) in eating disorder samples, with primary or secondary outcomes of anxiety. A total of 51 studies were 
included, and results were mixed across drug classes documenting both favourable and non-significant anxiety 
outcomes. There was evidence for the use of fluoxetine for anxiety in anorexia and bulimia nervosa, but not for 
binge eating disorder. Evidence for the use of olanzapine was documented for anxiety in AN, and preliminary 
case reports suggested its use in ARFID for anxiety symptoms. Preliminary evidence for developing pharmaco
logical agents, such as psilocybin and ketamine, reported favourable outcomes in AN patients. More RCTs are 
required to explore efficacy and safety of pharmacological agents in treating anxiety in people with eating 
disorders.

1. Introduction

1.1. Eating disorders

Eating disorders (EDs) are complex psychiatric disorders charac
terised by disturbances in eating and weight behaviours, with severe 
physical and psychological consequences [109,122]. EDs have a multi
factorial nature, with involvement of biological, social, and psycholog
ical processes [109]. The International Classification of Diseases 11th 
Revision (ICD-11) recognises the following eating disorders: Anorexia 
Nervosa (AN), characterised by restrictive eating that causes signifi
cantly low weight, Bulimia Nervosa (BN), characterised by episodes of 
binge eating followed by compensatory behaviours, Binge Eating Dis
order (BED), characterised by binge eating without compensatory be
haviours, Pica, Rumination disorder, Avoidant Restrictive Food Intake 
Disorder (ARFID), as well as unspecified and other specified feeding and 
eating disorders (UFED; OSFED) [124].

People with EDs often present with psychiatric comorbidities, 

particularly affective and anxiety disorders, which act as poor prognosis 
markers, and can significantly alter the course of disorder and increase 
the mortality rate [56], as well as act as barriers to treatment [38].

1.2. Comorbid anxiety in eating disorders

1.2.1. Anxiety disorders
Anxiety disorders are highly prevalent psychiatric disorders that are 

associated with extensive impairment [10]. Recognised anxiety disor
ders in the DSM-5 include generalised anxiety disorder (GAD), social 
anxiety disorder (SAD), panic disorder (PD), specific phobia, agora
phobia, selective mutism, and separation anxiety [2]. Characteristics 
and recommended treatment options can be seen in Table 1.

1.2.2. Anxiety in people with EDs
People with EDs often experience anxiety as a psychiatric comor

bidity, with 65 % of women undergoing ED treatment meeting criteria 
for at least one anxiety disorder [105]. It is important to distinguish 
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between anxiety disorders as comorbidities and eating-related anxiety 
experienced in EDs. Anxiety-eliciting eating situations may include 
eating new food, in novel restaurants, and eating in front of other peo
ple, such as friends, family, and people who are perceived to be thinner 
or who are eating less [121]. Anxiety disorders often comorbid with EDs 
include generalised anxiety disorder (GAD), specific phobias, and social 
anxiety disorder (SAD) [82]. In patients with diagnosed EDs, rates of 
anxiety comorbidity are between 45.4 % and 55 % [118].

1.2.2.1. Anxiety predisposing to EDs. Individuals typically report that 
the onset of their anxiety disorder preceded the onset of their ED [57, 
105], with anxiety disorders predating ED onset in 75 % of AN and 88 % 
of BN patients [37]. Longitudinal analyses support this chronology of 
appearance, with initial diagnoses of OCD increasing the risk of later 
diagnoses of AN [22], and latent factors that reflected GAD symptoms 
were related to increased ED cognitions and behaviours four years later 
[97]. This study also reported that physical anxiety predicted the onset 
of BN, and that worry predicted the onset of AN and disordered eating 
[97]. This suggests that the presence of an anxiety disorder may pre
dispose individuals to the development of an ED.

Genetic links between anxiety and EDs note that the presence of one 

disorder significantly increases the likelihood of another, with herita
bility estimates between 40 % and 60 % [108,118,122]. Genetic corre
lations have been found between AN and OCD [22,125], although OCD 
is no longer classified as an anxiety disorder in the DSM-5.

1.2.2.2. Rates of anxiety disorders in EDs. Rates of anxiety disorders in 
EDs vary between disorder, with rates of SAD being found in 84.5 % of 
BN patients, and 75 % of BED and AN-binge purge (AN-BP) patients 
[60]. Additionally, GAD was found to be higher in AN-BP (35 %) and BN 
(31.9 %) than BED (25.9 %) and AN-Restrictive (AN-R; 27.9 %) [118]. 
Similarly, rates of obsessive-compulsive disorder (OCD) were higher in 
AN than BN [66,118], and some studies show higher rates of OCD in 
AN-BP than AN-R, although others have not consistently supported this 
finding [1].

1.2.3. Anxiety as prognostic markers in EDs
Psychiatric comorbidity in EDs complicate the treatment and re

covery process by exacerbating ED symptomatology [122]. High levels 
of anxiety are related to greater ED chronicity, being linked with 
severity of ED psychopathology, hospitalisation frequency, treatment 
compliance, and illness duration [82,91]. Lower levels of treatment 

Table 1 
Anxiety disorders according to DSM-5 and recommended pharmacological and psychotherapy according to the World Federation of Societies of Biological Psychiatry 
guidelines for the treatment of anxiety.

Disordera Characteristicsa Recommended 
Psychotherapyb

Recommended Pharmacotherapyb Recommended 
combinationb

Generalised 
Anxiety 
Disorder (GAD)

Excessive worry which is difficult to control and 
encompasses a variety of concerns. The worry is associated 
with other symptoms, including fatigue and sleep 
disturbance. The worry or physical symptoms cause 
significant distress or impairment.

CBT SSRIs (escitalopram, paroxetine, 
sertraline) 
SNRIs (venlafaxine, duloxetine) 
Agomelatine 
TCA (imipramine) 
Pregabalin 
Vilazodone 
Benzodiazepines (alprazolam, 
bromazepam, diazepam, lorazepam) 
In adolescents, SSRI fluvoxamine, 
fluoxetine, and sertraline. SNRIs 
duloxetine and venlafaxine

In adolescents, 
combined sertraline 
and CBT

Panic Disorder 
(PD)

Recurring panic attacks that may include symptoms of 
sweating, nausea, light-headedness, and/or shaking. May 
be followed by persistent worry about panic attacks, and/or 
avoidance behaviours.

CBT 
iCBT

SSRIs (citalopram, escitalopram, 
fluvoxamine, fluoxetine, paroxetine, 
sertraline) 
SNRI venlafaxine 
TCAs (imipramine, clomipramine) 
Benzodiazepines (alprazolam, 
clonazepam, diazepam, lorazepam)

CBT + drug

Selective Mutism Does not speak in specific social settings, such as school, 
despite adequate language competence displayed in other 
settings, like home.

No strong evidence for 
recommendation

No strong evidence for 
recommendation

No strong evidence for 
recommendation

Separation 
Anxiety 
Disorder

Inappropriate or excessive anxiety concerning separation 
from those to whom they are attached.

No strong evidence for 
recommendation

SSRIs (fluvoxamine, escitalopram, 
fluoxetine) 
SNRIs (duloxetine, venlafaxine)

Sertraline and CBT

Social anxiety 
disorder (SAD)

Worry about social situations, including interactions, 
observations, and/or performances, due to fear of being 
negatively evaluated. These situations provoke fear or 
anxiety that is disproportionate to the actual threat posed 
and are often avoided.

CBT (adult and 
adolescent) 
iCBT

SSRIs (escitalopram, fluvoxamine, 
paroxetine, sertraline, citalopram) 
SNRI venlafaxine 
Pregabalin 
Phenelzine 
Moclobemide 
Mirtazapine 
Gabapentin 
Benzodiazepines (bromazepam, 
clonazepam) 
In adolescents, SSRI paroxetine and 
SNRI venlafaxine

No strong evidence for 
recommendation

Specific Phobia Worry about a specific object or situation, such as flying, 
injections, or blood. These phobias provoke fear or anxiety 
that is disproportionate to the actual threat posed and are 
often avoided.

Exposure 
Virtual reality 
exposure 
CBT

Benzodiazepine midazolam 
Midazolam 
Alprazolam 
Pregabalin 
Paroxetine

No strong evidence for 
recommendation

Notes. aInformation on disorders and characteristics as in [2]; bBased on treatments with a recommendation grade of 1 or 2 in [5]. Abbreviations: CBT = cognitive 
behavioural therapy; iCBT = internet interventions based on cognitive behavioural therapy; SSRI = selective serotonin reuptake inhibitor; SNRI = serotonin and 
norepinephrine reuptake inhibitor.
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engagement and help-seeking have been associated with higher levels of 
SAD [38]. These findings necessitate the importance of targeting anxiety 
in ED treatment and management as a means of improving ED outcomes 
[95,122].

1.3. Defining recovery and remission in ED research

Considering the prognostic value of anxiety and the bidirectional 
relationship between EDs and anxiety disorders, anxiety may be 
important as a transdiagnostic outcome across ED research and precision 
treatment targeting anxiety symptoms and comorbidities may improve 
ED outcomes. This may be of particular interest in AN, where recovery 
and remission is often conceptualised and measured by weight restora
tion, which although central to recovery, is not sufficient as a single 
outcome [9]. People with EDs have expressed that whilst weight resto
ration is important, focus on this has led to underappreciation of psy
chological components of their ED [9]. Given that psychological 
symptoms, such as anxiety, are maintenance factors in AN, that worsen 
symptomatology [122] and drive treatment dropout and relapse, a 
weight-based end goal should not be expected to equal psychological 
symptom remission [77].

1.4. Current treatments for anxiety in eating disorders

1.4.1. Psychological treatment
NICE guidelines recommend psychological therapies as a first line of 

treatment for eating disorders [78]. The Maudsley Model of Treatment 
of Anorexia Nervosa for Adults (MANTRA) is recommended by NICE for 
AN; MANTRA is based on the cognitive interpersonal maintenance 
model of AN and addresses the emotional and cognitive maintenance 
factors of AN through adaptive coping methods [98]. Whilst not spe
cifically developed for anxiety in AN, improvements in anxiety were 
found after MANTRA in an RCT [18].

Exposure-based approaches for AN have reported that pre-meal 
anxiety, anxiety after eating, and general anxiety were significantly 
reduced following exposure therapy [70,71]. Furtherly, augmenting 
d-cycloserine to exposure therapy resulted in a significantly lower 
post-meal anxiety score than exposure with placebo [104].

1.4.2. Pharmacological treatment
Currently, pharmacological treatment options that are approved in 

some countries include fluoxetine for BN and lisdexamfetamine for BED 
[50], but there is no medication approved for the treatment of AN [48]. 
For an in-depth review of pharmacological treatment in EDs, see the 
recent update of the World Federation of Societies of Biological Psy
chiatry (WFSBP) recommendations [49].

1.5. Aims of this review

Despite the high levels of comorbidity between eating and anxiety 
disorders, the treatment of anxiety symptoms in these individuals re
mains a clinical challenge. Addressing these wider aspects of psychiatric 
distress and helping individuals learn to manage these symptoms may 
improve outcomes in the long-term, which is often highlighted as a 
priority by individuals with lived experience. One missing piece is the 
lack of clear guidelines for the pharmacological treatment of anxiety 
symptoms in people with EDs. This systematic review aims to: 

(a) Summarise the evidence base for pharmacological agents in 
treating anxiety symptoms in populations of people with eating 
disorders

(b) Rate the level of evidence for pharmacological agents in treating 
anxiety symptoms in populations of people with eating disorders

(c) Discuss future research for the treatment of anxiety symptoms in 
populations of people with eating disorders

2. Methodology

This systematic review follows the guidelines established by the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA; [81]).

2.1. Study identification

A systematic search of electronic databases PubMed, Medline, and 
PsycInfo was performed. The final search was conducted on 12th March 
2025. Additional manual searching on Google Scholar and through 
reference lists of eligible publications was also conducted. Search terms 
were derived from the WFSBP anxiety guidelines [5]; drug classes that 
were given a grade of recommendation of one or two were included in 
the search terms. The following search terms were used (binge eating OR 
bulimi* OR anorex* OR avoidant-restrictive OR eating OR eating dis
order) AND (anxi* OR anxiety OR panic) AND (antidepress* OR anxi
olytic OR antipsychotic OR psychedelic OR anticonvulsant); see 
supplementary materials (Table S1) for the full search strategy. The 
limiters English language, peer-review, and human population were 
applied where possible. See Fig. 1 for the PRISMA flowchart.

2.2. Eligibility criteria

Identified studies were reviewed to evaluate whether they met the 
following inclusion criteria: (1) participants had anorexia nervosa, 
bulimia nervosa, binge eating disorder, avoidant-restrictive intake dis
order, eating disorder not otherwise specified, other specified feeding 
and eating disorder, or unspecified feeding or eating disorder, or any 
other eating disorder; (2) studies investigated a pharmacological treat
ment (antidepressants, antipsychotics, anxiolytics, stimulants, anticon
vulsants, and psychedelics); (3) studies recorded and reported anxiety 
symptoms. There were no restrictions on the age of participants, nor the 
duration or onset age of their ED, nor how diagnosis was determined. 
There were also no restrictions to the data type (quantitative or quali
tative) or type of anxiety measure.

Exclusion criteria was as follows: (1) systematic reviews, meta- 
analyses, commentaries, reviews, or conference abstracts; (2) studies 
that investigated psychological, hormonal or dietary interventions; (3) 
studies that used animal subjects; (4) studies that were not written in the 
English language.

Studies are presented firstly by drug class, then eating disorder 
diagnosis, and finally by quality ranking.

2.3. Study selection

One reviewer (RM) screened titles and abstracts using EndNote 21 
[107]. Two reviewers (RM and JLK) then independently screened the 
full texts of the resulting articles against the inclusion criteria to deter
mine their eligibility. The reviewers met to discuss and resolve any 
discrepancies.

2.4. Data extraction

The primary reviewer (RM) extracted study design, country, ED 
diagnosis, anxiety comorbidity, BMI, intervention and comparator 
(including agent type, dose, and duration), anxiety measure tool, and 
the follow-up anxiety outcomes. Any missing information was noted as 
not reported.

2.5. Quality assessment

Studies that met the inclusion criteria were quality assessed using the 
Joanna Briggs Institute critical appraisal tools [74,75,116]. The quality 
assessments were initially undertaken independently by one reviewer 
(RM) and 50 % were verified by an experienced second reviewer (JLK). 
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All studies were included regardless of quality.

3. Results

3.1. Results of search

The search flow chart is reported in Fig. 1. Out of 1424 articles found 
in the search; after removal of duplicates 830 remained and were 
screened. Following this 86 full texts were retrieved and screened, 
leaving 51 studies included in the systematic review.

Of the 51 included articles, there were 16 RCTs, 16 open-label 

studies, 10 case reports, four case series, and five retrospective studies 
(including chart reviews and cohort studies).

Among those included, 25 assessed antidepressants, 15 assessed 
antipsychotics, two assessed anxiolytics, three assessed anticonvulsants, 
one assessed stimulants, and five assessed psychedelics and 
cannabinoids.

A variety of anxiety measures were included: Hamilton Anxiety 
Rating Scale (n = 12), Symptom Checklist-90 (n = 2), Symptom 
Checklist-58 (n = 1), Beck Anxiety Inventory (n = 2), State Trait Anxi
ety Inventory (n = 9), Hamilton Anxiety Rating Scale (n = 2), Hopkins 
Symptom Checklist (n = 1), Self-report for Childhood Anxiety Related 
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Records screened 
(n =830) 

Records excluded 
(n = 740) 

Reports sought for retrieval 
(n =90) 

Reports not retrieved 
(n = 4) 

Reports assessed for eligibility 
(n = 86) 

Reports excluded (n = 35) 

• No anxiety outcome (n = 11) 
• Hormonal, diet, or other 

interventions (n = 6) 
• Article type/ study design (n 

= 11) 
• Duplicates not removed by 

automated Endnote process 
(n = 3) 

• Not ED sample (n = 4) 
Studies included in review 
(n =51) 

Identification of studies via databases and registers

Id
en

tif
ic

at
io

n 
Records identified from: 

PubMed (n =605) 
PsycInfo (n = 309) 
Medline (n = 493) 
Additional searching (n = 17) 

Total results (n = 1424) 

Records removed before 
screening: 

Duplicate records removed (n 
= 594) 

Fig. 1. PRISMA Flowchart.
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Disorders (n = 1), State Trait Anxiety Inventory-X (n = 1), Mood and 
Anxiety Symptom Questionnaire (n = 1), Multidimensional Anxiety 
Scale for Children (n = 2), Spielberger State-Trait Anxiety Inventory- 
State (n = 1), Spielberger State-Trait Anxiety Inventory- Trait (n = 1), 
Physical Appearance State and Trait Anxiety (n = 1), Generalised Anx
iety Disorder Scale-7 (n = 1). 13 studies did not report the measure used, 
and one study devised their own questionnaire.

Regarding sample characteristics, the BMI of participants varied 
greatly across all studies, ranging from 11.8 to 45.0 kg/m2. The mean 
age of participants across studies ranged 8–45 years old; of those studies 
that reported an age range, 22 included participants under the age of 18. 
22 of the included studies reported the presence of comorbid anxiety 
disorders in their sample: GAD (n = 6), with 38–100 % of participants 
reporting this comorbidity across the samples; panic disorder, (n = 3) 
with 2–33 % of participants reporting panic disorder across the samples; 
anxiety disorder, including anxiety not otherwise specified and anxiety 
disorder unspecified, (n = 12) with 12–100 % of participants across the 
samples reporting this comorbidity; social phobia (n = 2), with 12–47 % 
of participants reporting this comorbidity across samples; specific 
phobia (n = 2), with 53–100 % of participants reporting this across 
samples; OCD (n = 12), with 2–100 % of participants across samples 
reporting comorbid OCD; and separation anxiety disorder (n = 1), with 
100 % of the sample reporting this comorbidity.

There were 26 studies for AN [3,4,6,12,14,15,24,26,30,44,58,64,68, 
79,85,87,88,90,92,96,99,101,103,115,120,123], 13 for BN [7,13,17, 
23,31,32,33,54,61,72,94,100,119], six for BED [19,20,39,42,43,89], 
five for ARFID [16,41,80,102,106], and one for PTFD [11].

3.2. Quality assessment of included studies

The quality of included studies is reported in Tables S2–6. All studies 
were included in the review following appraisal using JBI critical 
appraisal tools [74,75,116].

All case reports scored over 60 %, with three scoring 100 % [12,80, 
123]. Two case series scored 80 % [92,99], one scored 50 % [102] and 
one scored 30 % [7].

Eight studies appraised with the RCT tool scored over 75 % [3,33,39, 
43,44,54,58,120]. Ten studies scored between 50 % and 75 % [103,119, 
24,30,31,72,88–90,94]. The remaining three studies scored slightly 
below 50 % [13–15].

Two studies appraised with the quasi-experimental tool scored 
100 % [96,101]. Eight studies scored above 50 % [4,6,20,42,61,79,85, 
87]. The remaining one study scored just below 50 % [100].

Finally, two studies evaluated with the cohort tool scored over 50 % 
[19,68]. The remaining three studies scored under 50 % [16,41,64].

3.3. Antidepressants

Characteristics of included studies can be seen in Table 2.

3.3.1. Fluoxetine (SSRI)

3.3.1.1. Fluoxetine studies in anorexia nervosa. An RCT of fluoxetine (m 
= 38 mg/day, sd= 21 mg/day) versus placebo documented no signifi
cant effect of drug or time on anxiety, but reported that AN-R patients 
who remained on fluoxetine for one year had significant reductions in 
anxious mood as measured by HARS from baseline to one year [58]. A 
double-blind placebo-controlled randomised trial comparing 
60–80 mg/day of fluoxetine (n = 49) and placebo (n = 44) for one year 
in AN patients reported significantly higher reductions in anxiety 
symptoms measured by the BAI in the fluoxetine group [120].

An open label study of 60 mg/day of fluoxetine (n = 15) versus 
75 mg/day of nortriptyline (n = 7) for four months in 22 AN-R patients 
reported significant progressive decreases in anxiety as measured by the 
HAM-A in both treatments, with nortriptyline significantly more 

effective than fluoxetine in reducing anxiety [14]. When comparing 
60 mg/day of fluoxetine (n = 6) and 300 mg/day of amineptine (n = 7) 
for four months, a significant improvement in anxiety measured by 
HAM-A was reported in 13 AN-BP patients, but no significant difference 
between groups was evidenced [15]. A preliminary controlled trial of 
40 mg/day of fluoxetine (n = 12) and 75 mg/day of venlafaxine 
(n = 12) for six months in 24 atypical AN patients, two with comorbid 
OCD, documented significant reductions in anxiety on the STAI only in 
the venlafaxine group [90].

3.3.1.2. Fluoxetine studies in bulimia nervosa. Fluoxetine is approved by 
the U.S. Food and Drink Administration (FDA) for the treatment of BN 
and is proven to be safe and effective in this population [61,76].

Older research suggests that 60 mg/day of fluoxetine (n = 22) for 8 
weeks significantly decreased anxiety symptoms compared to placebo 
(n = 24), both in clinical and self-rated anxiety measures, in a double- 
blind placebo-controlled RCT of 46 BN patients [54]. An open clinical 
trial of 60 mg/day of fluoxetine (n = 10) in BN patients over eight weeks 
documented a significant reduction in anxiety based on SCARED 
(self-reported for childhood anxiety related disorders) [61]. In an open 
label uncontrolled study of 10 BN patients on 80mg/day for three 
months, patients had reduced trait anxiety on the STAI [100].

3.3.1.3. Fluoxetine studies in binge eating disorder. An RCT of 60 mg/day 
of fluoxetine versus 300 mg/day fluvoxamine in 108 BED patients re
ported significant reduction in anxiety in the fluvoxamine group, but not 
in the fluoxetine group, after 24 weeks of treatment [89]. One year after 
treatment ended, STAI-1 scores had significantly increased in fluoxetine 
group [89].

3.3.2. Sertraline (SSRI)

3.3.2.1. Sertraline studies in anorexia nervosa. An open controlled trial 
of 50–100 mg/day of sertraline for 14 weeks in the treatment of 11 AN-R 
patients reported a decrease in anxiety on the SCL-58 with a trend to
wards significance at p < .001 [96].

3.3.3. Citalopram (SSRI)

3.3.3.1. Citalopram studies in anorexia nervosa. In 39 AN-R patients 
randomised to 10–20 mg/day of citalopram (n = 19) or wait list 
(n = 20) for 12 weeks, citalopram had a significant reduction in anxiety 
on the SCL-90 [30].

3.3.4. Fluvoxamine (SSRI)

3.3.4.1. Fluvoxamine studies in bulimia nervosa. A double-blind placebo- 
controlled comparison of fluvoxamine (n = 37) and placebo (n = 35) 
over 15 weeks documented no superiority of fluvoxamine versus pla
cebo in reducing anxiety on the HSCL [33].

An early open label trial of 300 mg/day fluvoxamine (n = 10) versus 
300 mg/day amineptine (n = 5) over four months reported that anxiety 
on the HRS-A did not significantly change in the fluvoxamine group, but 
did significantly reduce in the amineptine group [13].

3.3.5. Duloxetine (SNRI)

3.3.5.1. Duloxetine studies in bulimia nervosa. A case study of one BN 
patient with comorbid GAD was given 30 mg/day of duloxetine, 
increasing to 60 mg/day, over a 12-week period; the patient reported 
marked reductions in GAD symptoms [23].

3.3.5.2. Duloxetine studies in binge eating disorder. A placebo-controlled 
RCT of 40 BED patients, randomised to either duloxetine (m = 78.7 mg/ 
day) or placebo showed no significant difference between groups in 
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Table 2 
Characteristics of included studies testing antidepressant medication.

Drug Comparator
Study 
Reference

Country Study Design ED (N) Comorbid 
Anxiety (N)

Agent (N) Dose mg/ 
day 
(m/sd)

BMI 
m(sd)

Comparator 
(N)

Dose mg/ 
day 
(m/sd)

BMI 
m(sd)

Treatment 
Length

Follow- 
Up

Anxiety 
Measure

Results

Anorexia 
Nervosa

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

​ Brambilla et al. 
[14]

Italy Open label AN-R (22) NR Fluoxetine (15) 60 14.7 
(1.5)

Nortriptyline 
(7)

75 15.9 
(1.9)

4 months 1, 2, and 4 
months

HAM-A Significant 
decrease in 
anxiety in both 
treatment. 
Nortriptyline 
significantly more 
effective than 
fluoxetine

​ Brambilla et al. 
[15]

Italy Open label AN-BP (13) NR Fluoxetine (6) 60 16.7 
(2.2)

Amineptine 
(7)

300 16.3 
(2.8)

4 months 1, 2, and 4 
months

HAM-A Significant 
decrease in 
anxiety, but no 
difference 
between groups

​ Fassino [30] Italy RCT AN-R (39) NR Citalopram 
(19)

10 
increased 
to 20

16.19 
(0.81)

Waitlist (20) NA 15.62 
(1.42)

12 weeks 12 weeks SCL− 90 Citalopram 
significantly 
greater reduction 
in anxiety than 
wait list

​ Kaye et al. 
[58]

USA RCT AN-R (35) NR Fluoxetine (16) 38 (21) NR Placebo (19) 20 NR 4 weeks to 1 
year

4 week 
intervals 
up to 1 
year

HARS Patients on 
fluoxetine for 1 
year had 
reductions in 
anxiety. No 
difference 
between groups.

​ Noma [79] Japan Open label AN-BP (6) 
BNp (7) 
BNnp (7)

NR Milnacipran 
(20)

37 (14.1) 
titrated to 
60 (22)

14.7 
(1.3) 
20.0 
(1.8) 
23.5 
(6.2)

NA NA NA 8 weeks 8 weeks HAM-A Significant 
anxiety 
improvement at 8 
weeks

​ Ricca et al. 
[90]

Italy Controlled trial Atypical AN (24) OCD (2) Fluoxetine (12) 40 15.84 
(0.46)

Venlafaxine 
(12)

75 15.67 
(0.59)

6 months 6 months STAI Only venlafaxine 
significantly 
reduced anxiety

​ Santonastaso 
et al. [96]

Italy Open 
controlled trial

AN-R (22) NR Sertraline (11) 50 raised to 
100 in 4 
patients 
after 1 
months

15.8 
(1.1)

No medication 
(11)

NA 16.4 
(0.9)

14 weeks 14 weeks SCL− 58 Non-significant 
decrease in 
anxiety

​ Walsh et al. 
[120]

USA RCT AN (93) NR Fluoxetine (49) 60–80 20.16 
(0.48)

Placebo (44) 60–80 20.45 
(0.51)

1 year 1 year BAI Significantly 
greater anxiety 
reduction in 
fluoxetine than 
placebo

Bulimia 
Nervosa

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

​ Brambilla et al. 
[13]

Italy Open label BN (15) NR Fluvoxamine 
(10)

300 NR Amineptine 
(5)

300 NR 4 months 4 months HRS-A Significant 
anxiety reduction 
in amineptine. No 

(continued on next page)
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Table 2 (continued )

Drug   Comparator      
Study 
Reference 

Country Study Design ED (N) Comorbid 
Anxiety (N) 

Agent (N) Dose mg/ 
day 
(m/sd) 

BMI 
m(sd) 

Comparator 
(N) 

Dose mg/ 
day 
(m/sd) 

BMI 
m(sd) 

Treatment 
Length 

Follow- 
Up 

Anxiety 
Measure 

Results

significant 
reduction in 
fluvoxamine.

​ Christensen 
and Averbuch 
[23]

USA Case Study BN (1) GAD Duloxetine 30 
increased 
to 60

NR NA NA NA 12 weeks 12 weeks NR Marked reduction 
in GAD symptoms

​ Fassino et al. 
[31]

Italy Randomised 
open label

BN (28) Excluded if 
axis 1 disorder

Reboxetine 2–4 21.26 
(4.09)

NA NA NA 12 weeks 12 weeks HAM-A No significant 
anxiety reduction

​ Fichter et al. 
[33]

Germany Double blind 
placebo 
controlled 
comparison

BN (72) NR Fluvoxamine 
(37)

50–150 NR Placebo (35) 4.4 
capsules

NR 15 weeks 16 weeks HSCL No superiority of 
fluvoxamine 
versus placebo for 
anxiety

​ Kanerva, 
Rissanen, and 
Sarna [54]

Finland RCT BN (46) OCD (2) Fluoxetine (22) 60 NR Placebo (24) 60 NR 8 weeks 8 weeks NR Significant 
decrease in 
anxiety compared 
to placebo

​ Kotler et al. 
[61]

​ Open clinical 
trial

BN or EDNOS (10) NR Fluoxetine (10) 60 22.3 
(2.5)

NA NA NA 8 weeks 8 weeks SCARED Significant 
anxiety reduction

​ Mitchell [72] USA RCT BN (155)* NR Imipramine 
(35)

50 
increased 
to 300 max

NR Placebo (29) 1 tablet NR 10 weeks 10 weeks HARS Imipramine 
significantly 
better than 
placebo in 
reducing anxiety

​ Sabine et al. 
[94]

United 
Kingdom

RCT BN (36) NA Mianserin (14) 30 
increased 
to 60 after 
1 week

NR Placebo (22) NR NR 8 weeks 8 weeks HRS-A Significant 
decrease in 
anxiety in both 
groups, but no 
significant 
difference 
between groups

​ Solyom et al. 
[100]

Canada Open label BN (10) OCD (4) Fluoxetine (10) 80 NR NA NA NA 3 months 3 months STAI Significantly 
reduced trait 
anxiety, but not 
state.

​ Walsh [119] USA RCT BN (50) NR Phenelzine 
(23)

60, 
increased 
to 90 based 
on response

NR Placebo (27) 60, 
increased 
to 90 based 
on 
response

NR 8 weeks 8 weeks SCL− 90 No significant 
difference in 
anxiety or phobic 
anxiety between 
groups.

Binge Eating 
Disorder

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

​ Calandra et al. 
[19]

Italy Cohort BED (30) NA Bupropion (15) 150 33.4 
(6.1)

Sertraline (15) 200 32.9 
(3.1)

24 weeks 24 weeks STAI-X Both significantly 
reduced anxious 
symptoms, but no 
difference 
between groups

​ Carbone et al. 
[20]

Italy Open label trial Obese BED (19) 
Obese non-BED (15)

NR Naltrexone and 
Bupropion BED 
(19)

8 n 
90 b 
Increased 
from 1 dose 
per day to 2

39 
(7.8)

Naltrexone 
and Bupropion 
non-BED (15)

8 n 
90 b 
Increased 
from 1 dose 
per day to 
2

43.8 
(9.6)

16 weeks 16 weeks STAI No significant 
change in anxiety 
in BED patients

(continued on next page)
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Table 2 (continued )

Drug   Comparator      
Study 
Reference 

Country Study Design ED (N) Comorbid 
Anxiety (N) 

Agent (N) Dose mg/ 
day 
(m/sd) 

BMI 
m(sd) 

Comparator 
(N) 

Dose mg/ 
day 
(m/sd) 

BMI 
m(sd) 

Treatment 
Length 

Follow- 
Up 

Anxiety 
Measure 

Results

​ Grant et al. 
[39]

USA RCT BED (67) NR Vortioxetine 
(33)

10, 
increased 
to 20

39.3 Placebo (34) NR 36.5 12 weeks 12 weeks HAM-A No significant 
change in anxiety

​ Guerdjikova 
et al. [43]

USA RCT BED (40) Anxiety 
disorders (12)

Duloxetine 
(20)

78.7 (19.6) 38.7 
(6.8)

Placebo (20) 80.3 (25.2) 42.8 
(7.7)

12 weeks 12 weeks HAM-A No significant 
difference 
between groups in 
anxiety reduction

​ Ricca et al. 
[89]

Italy RCT BED (108)* OCD (2) 
Panic Disorder 
(2)

Fluoxetine (21) 60 32.1 
(3.8)

Fluvoxamine 
(22)

300 32.7 
(4.1)

24 weeks 24 weeks 
1 year 
after end

STAI After 24 weeks of 
treatment, 
significant 
reduction of 
anxiety in 
fluvoxamine 
group, but not 
fluoxetinea 

1 year after 
treatment ended, 
STAI-1 scores had 
significantly 
increased in 
fluoxetine groupb

Avoidant 
Restrictive 
Food 
Intake 
Disorder

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

​ Gray et al. 
[41]

USA Retrospective 
chart review

ARFID (14) 13 had at least 
1 of GAD, SAD, 
unspecified 
anxiety 
disorder, 
ADHD, MDD.

Mirtazapine 
monotherapy 
(6) 
Mirtazapine 
with adjunct 
medication (8)

25 (17.9) 16.8 
(5.1)

NA NA NA 9.8 weeks 
(5.1)

NR NR Initial anxiety 
increased 
resolved with a 
decreased dosage

​ Tanıdır and 
Hergüner, 
[106]

Turkey Case report ARFID (1) OCD, a history 
of separation 
anxiety 
disorder, 
specific phobia

Mirtazapine 15 NR NA NA NA 6 months 6 months NR Less mealtime 
anxiety at 2- 
weeks that was 
sustained at 6 
months

Notes. *Remaining participants were assigned to other comparative groups of drug+ therapy which are not included in this systematic review. Abbreviations: ADHD = Attention-Deficit/ Hyperactivity Disorder; AN 
= Anorexia Nervosa; AN-BP = Anorexia Nervosa Binge Purge; AN-R = Anorexia Nervosa Restrictive; ARFID = Avoidant Restrictive Food Intake Disorder; BAI = Beck Anxiety Inventory; BED = Binge Eating Disorder; BN 
= Bulimia Nervosa; BNnp = Bulimia Nervosa no purge; BNp = Bulimia nervosa purge; EDNOS-bp = Eating Disorder Not Otherwise Specified- Binge Purge; GAD = Generalised Anxiety Disorder; HAM-A = Hamilton 
Anxiety Rating Scale; HARS = Hamilton Anxiety Rating Scale; ; HRS-A = Hamilton Rating Scale for Anxiety; HSCL = Hopkins Symptom Checklist; MDD = Major Depressive Disorder; NA = Not Applicable; NR = Not 
Reported; OCD = Obsessive Compulsive Disorder; RCT = Randomised Controlled Trial; SCARED = Self-report for Childhood Anxiety Related Disorders; SAD = Social Anxiety Disorder; SCL = Symptom Checklist; STAI 
= State Trait Anxiety Inventory; STAI-X = State Trait Anxiety Inventory-X.
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Table 3 
Characteristics of included studies testing antipsychotic medication.

Drug Comparator
Study 
Reference

Country Study Design ED (N) Comorbid 
Anxiety 
Disorder 
(N)

Agent (N) Dose mg/day 
(m/sd)

BMI m(sd) Agent (N) Dose mg/ 
day 
(m/sd)

BMI 
m(sd)

Treatment 
Length

Follow- 
Up

Anxiety 
Measure

Results

Anorexia 
Nervosa

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

​ Attia et al. 
[3]

USA RCT AN (23) NR Olanzapine 
(11)

2.5, increased to 
5 and 10

16.7 (1.5) Placebo (12) 2.5. 
increased to 
5 and 10

17.4 
(1.0)

8 weeks 8 weeks BAI No significant 
difference in 
anxiety reduction 
between groups

​ Barbarich 
et al. [6]

USA Open trial ANr (12) 
AN-BP (5)

NR Olanzapine 
(17)

2.5–7.5 NR NA NA NA 6 weeks 6 weeks STAI Significant 
improvement in 
state anxiety

​ Boachie et al. 
[12]

Canada Case report AN (4) OCD (2) 
Anxiety (1)

Olanzapine 
(4)

2.5 Range of 
12.2–14.5

NA NA NA Range 2–5 
months

NR NR Decreased pre- 
meal anxiety

​ Court et al. 
[24]

Australia RCT AN (21) NR Quetiapine 
(10)

Started at 50. 
Increased by 25 
and then 50 until 
max dose of 400 
reached.

16.9 (1.7) TAU (11) NA 16.3 
(1.8)

12 weeks 12 weeks 
12 months

MASQ Positive effect of 
quetiapine on 
anxiety versus TAU 
but not statistically 
significant

​ Dennis et al. 
[26]

USA Case report AN (5) Anxiety 
NOS (1)

Olanzapine 
(5)

Range of 1.25 – 
7.5

16.4 (1.5) NA NA NA NR NR NR Decreased anxiety 
around eating

​ Hagman 
et al. [44]

USA Double-blind 
placebo pilot

AN (40) NR Risperidone 
(18)

2.5 (1.2) 15.9 (1) Placebo (22) 3 (1) 16.1 
(1.3)

8–9 weeks 4-week 
intervals

MASC No significant 
changes in anxiety

​ Malina et al. 
[64]

USA Retrospective 
study

AN (18) NR Olanzapine 
(18)

4.7 (2.4) NR NA NA NA 17 weeks 
(20)

NA Own 
questionnaire

Subjective 
reduction in 
anxiety

​ Marzola et al. 
[68]

Italy Retrospective 
chart review

ANr (50) 
AN-BP (25)

NR Aripiprazole 
+ SSRI (23) 
Olanzapine 
+ SSRI (27)

9.13 (6.33) 
6.11 (3.27)

14.11 
(1.94) 
13.57 
(1.82)

SSRI (25) Range 
11–10 g 
(depending 
on SSRI)

14.11 
(1.94)

4.96 weeks 
(1.62)

34.78 
days 
(9.85)

HAM-A Anxiety reduction 
in all groups. 
Aripiprazole group 
had the biggest 
reduction, 
followed by 
olanzapine, then 
SSRI.

​ Powers et al. 
[87]

USA Open label 
study

AN (19) NR Quetiapine 
(19)

150–300 16.6 NA NA NA 10 weeks 10 weeks STAI Significant 
improvement in 
anxiety

​ Powers et al. 
[88]

USA RCT AN (15) OCD (8) 
Specific 
phobia (8) 
Social 
phobia (7) 
GAD (6) 
Panic 
disorder 
(4)a

Quetiapine 
(6)

177.7 (90.8) 15.9 (2.27) Placebo (9) NR 15.9 
(2.27)

8 weeks 8 Weeks STAI No difference in 
anxiety between 
groups

​ Spettigue, 
Norris, 
Maras et al. 
[101]

Canada Non- 
randomised 
open label trial

AN (32) NR Olanzapine 
(22)

Starting at 
1.25–5 and 
increased by 
1.25–2.5. Max 
dose 15.

16.25 
(1.67)

Waitlist (10) NA 16.76 
(0.93)

55 days 12 weeks MASC Significant 
decrease in 
anxiety, but no 
difference between 
groups

​ Trunko et al. 
[115]

USA Case report AN (5) 
BN (3)

OCD (2) 
GAD (3) 

Aripiprazole 
(8)

Range of 5–15 Range of 
14–17 for 

NA NA NA Range 3–18 
months for 

NR NR Remission of 
residual anxiety in 

(continued on next page)
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Table 3 (continued )

Drug   Comparator      
Study 
Reference 

Country Study Design ED (N) Comorbid 
Anxiety 
Disorder 
(N) 

Agent (N) Dose mg/day 
(m/sd) 

BMI m(sd) Agent (N) Dose mg/ 
day 
(m/sd) 

BMI 
m(sd) 

Treatment 
Length 

Follow- 
Up 

Anxiety 
Measure 

Results

Anxiety 
NOS (1) 
Social 
phobia (1)

AN, 20–26 
for BN

AN 
Range 
17–41 for 
BN

1 AN participant. 
Significant 
decrease in 1 BN 
patient.

Avoidant 
Restrictive 
Food 
Intake 
Disorder

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

​ Brewerton 
and 
D’Agostino 
[16]

USA Retrosepctive 
chart review

ARFID (9) Anxiety 
disorder (9)

Olanzapine 2.8 (1.47) 15.6 (1.8) NA NA NA 53.4 days 
(22.4)

Discharge NR Subjective 
significant 
improvement in 
anxiety at 
discharge

​ Spettigue, 
Norris, 
Santos et al. 
[102]

Canada Case series ARFID (6) Anxiety (6) 
OCD (2)

Olanzapine 
and 
fluoxetine (5) 
Olanzapine 
and 
fluvoxamine 
(1)

Olanzapine 
range 2.5–5 
Fluoxetine range 
10–40 
Fluvoxamine 
range 25–100

Range 
11.8–13.5

NA NA NA Range 3.5–5 
months

Range 
3.5–6 
momths

NR Decreased anxiety

Post 
Traumatic 
Feeding 
Disorder

Berger-Gross 
et al. [11]

USA Case Report PTFD (3) Anxiety 
NOS (3)

Risperidone Range 0.125–1.5 NR NA NA NA Approx. 10 
weeks

NR NR Anxiety improved 
in all cases

Notes. abased on those who signed informed consent, not who were randomised. Abbreviations: AN = Anorexia Nervosa; AN-BP = Anorexia Nervosa Binge Purge; AN-R = Anorexia Nervosa Restrictive; ARFID = Avoidant- 
Restrictive Food Intake Disorder; BAI = Beck Anxiety Inventory; BN = Bulimia Nervosa; GAD= Generalised Anxiety Disorder; HAM-A = Hamilton Anxiety Rating Scale; MASC = Multidimensional Anxiety Scale for 
Children; MASQ = Mood and Anxiety Symptom Questionnaire; NA = Not Applicable; NOS = Not Otherwise Specified; NR = Not Reported; OCD = Obsessive-Compulsive Disorder; PTFD = Post Traumatic Feeding 
Disorder; RCT = Randomised Controlled Trial; STAI = State Trait Anxiety Inventory.
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anxiety reduction after 12 weeks of treatment, as measured by the HAM- 
A [43].

3.3.6. Reboxetine (SNRI)

3.3.6.1. Reboxetine studies in bulimia nervosa. A pilot study of 28 BN 
patients given between 2 and 4 mg/day of reboxetine over 12 weeks 
reported no significant reduction in HAM-A anxiety scores from baseline 
to 12-weeks [31].

3.3.7. Milnacipran (SNRI)

3.3.7.1. Milnacipran studies in anorexia nervosa and bulimia nervosa. An 
open label study of Milnacipran in AN-BP (n = 6), BNp (n = 7) and 
BNnp (n = 7) over eight weeks reported a significant improvement in 
anxiety on the HAM-A after one week and eight weeks [79].

3.3.8. Phenelzine (MAOI)

3.3.8.1. Phenelzine studies in bulimia nervosa. In 50 BN patients rando
mised to 60–90 mg/day of phenelzine (n = 23) or placebo (n = 27) for 
eight weeks, there was no significant difference in anxiety or phobic 
anxiety measured by the SCL-90 between groups [119].

3.3.9. Vortioxetine (SMS)

3.3.9.1. Vortioxetine studies in binge eating disorder. A double-blind, 
placebo-controlled study of 67 BED patients receiving either vortiox
etine (n = 33; 10 mg/day increased to 20 mg/day) or placebo (n = 34) 
over 12-weeks showed no significant change in anxiety measured by the 
HAM-A [39].

3.3.10. Bupropion (Atypical Antidepressant)

3.3.10.1. Bupropion in anorexia nervosa and bulimia nervosa. Bupropion 
is a noradrenaline-dopamine reuptake inhibitor (NDRI) that is FDA- 
approved for the treatment of major depressive disorder (MDD) and 
can be used in other health-related problems including smoking cessa
tion [8]. However, bupropion is contraindicated for people with EDs 
characterised by purging behaviours due to an increased risk of seizures 
[53] and exacerbation of pre-existing gastrointestinal and cardiovascu
lar symptoms [67]. An early multicentre controlled trial of bupropion in 
BN patients by Horne and colleagues [51] documented high frequency 
of mal grand seizures in some participants and recommended not to 
administer bupropion to BN patients. Therefore, bupropion has not been 
tested in AN and is not recommended for these EDs.

3.3.10.2. Bupropion studies in binge eating disorder. A recent open-label 
trial of naltrexone and bupropion for 16 weeks in 19 obese BED patients 
reported no significant changes in anxiety on the STAI [20]. A study 
comparing 150 mg/day of bupropion (n = 15) with 200 mg/day of 
sertraline (n = 15) in BED patients evidenced that both drugs resulted in 
significant reduction of anxious symptoms as measured by the STAI-X, 
but there were no differences between groups [19]. Both drugs 
induced weight loss, which bupropion showed superior efficacy for [19]. 
This study suggests that the treatment of BED with anxiety may be best 
targeted by bupropion due to its similar efficacy in reducing anxiety, 
symptoms and better efficacy in reducing weight.

3.3.11. Mianserin (Tetracyclic)

3.3.11.1. Mianserin studies in bulimia nervosa. In a double-blind RCT, 36 
BN patients were randomised to either 30–60 mg/day of Mianserin 
(n = 14) or placebo (n = 22), for eight weeks; there was a significant 
decrease in anxiety on the HRS-A in both groups, but no significant 

difference between groups [94].

3.3.12. Mirtazapine (Tetracyclic)

3.3.12.1. Mirtazapine studies in avoidant-restrictive food intake disorder.
A retrospective chart review of 14 patients with ARFID, 13 of which had 
at least one comorbid psychiatric disorder (including GAD, SAD, un
specified anxiety disorder, or others), given mirtazapine (m = 25.5, sd =
17.9) either as a monotherapy (n = 6) or in conjunction with additional 
pharmacotherapy (n = 8) reported initial increased anxiety [41]. In two 
of these cases, decreasing the mirtazapine dosage from 15 mg and 30 mg 
per day to 7.5 mg and 15 mg resolved this. A case report of an adolescent 
with ARIFD and comorbid OCD documented a rapid response to 15 mg 
of liquid form mirtazapine per day. The patient reported less anxiety at 
mealtimes at the two-week follow up, and this was sustained at six 
months [106].

3.3.13. Imipramine (Tricyclic)

3.3.13.1. Imipramine studies in bulimia nervosa. An RCT of BN patients 
on imipramine (n = 35) or placebo (n = 29) for 10 weeks documented 
that imipramine was significantly better at reducing anxiety than pla
cebo, as measured by the HARS [72].

3.4. Antipsychotics

Characteristics of included studies can be seen in Table 3.

3.4.1. Olanzapine

3.4.1.1. Olanzapine studies in anorexia nervosa. An open label study of 
olanzapine (n = 22) versus waitlist (n = 10) in 32 adolescent AN pa
tients reported a significant decrease in anxiety as measured by the 
MASC, but no significant difference between groups [101]. An RCT by 
Attia and colleagues [3] of olanzapine (n = 11) versus placebo (n = 12) 
over eight weeks documented no significant difference in anxiety 
reduction between groups as measured by the BAI. An open trial of 
between 2.5 and 7.5 mg/day of olanzapine (n = 17) in ANr (n = 12) and 
AN-BP (n = 5) patients over six weeks documented significant 
improvement in state anxiety as measured by the STAI [6].

Additionally, 18 AN patients highlighted significant reductions in 
anxiety when questioned about their experience on olanzapine (m =
4.7 mg/day, sd = 2.4), for an average of 17 weeks [64].

There is evidence for the use of olanzapine in reducing anxious 
symptoms in AN patients from case reports documenting decreased pre- 
meal anxiety [12] and anxiety around eating [26]. These case reports 
used doses of 2.5 mg/day and 1.25–7.5 mg/day respectively and did not 
report the measure of anxiety used.

3.4.1.2. Olanzapine studies in avoidant-restrictive food intake disorder. In 
a case series of six patients with ARFID and co-occurring anxiety dis
orders treated with olanzapine and either fluoxetine (n = 5) or fluvox
amine (n = 1) reported decreased anxiety [102].

Nine ARFID patients with current comorbid anxiety disorders re
ported subjective significant improvement in anxiety symptoms at 
discharge, following an average of 53.4 days of 0.625 mg/day of olan
zapine adjunct with a residential and partial hospital ED program [16].

3.4.2. Quetiapine

3.4.2.1. Quetiapine studies in anorexia nervosa. A double-blind placebo- 
controlled randomised trial in 15 AN patients reported no significant 
difference in anxiety measured by the STAI between quetiapine (n = 6) 
and placebo (n = 9) after eight weeks [88].

Contrastingly, one pilot open-label RCT of 400 mg/day of quetiapine 
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(n = 10) versus treatment as usual (TAU; n = 11) for 12 weeks in 21 AN 
patients provides nominal evidence of a positive, but not significant, 
effect of quetiapine on anxiety measured by the MASQ versus TAU [24]. 
An open-label trial of 19 AN patients treating with 150–300 mg/day of 
quetiapine over a 10-week period evidenced improvements in anxiety 
on the STAI, alongside modest weight gain [87].

3.4.3. Aripiprazole

3.4.3.1. Aripiprazole studies in anorexia nervosa and bulimia nervosa. A 
retrospective chart review by Marzola and collegagues [68] of 50 ANr 
and 25 AN-BP patients reported that patients receiving an average of 9. 
l3 mg/day of aripiprazole plus SSRIs (n = 23) had a greater reduction in 
anxiety on the HAM-A than patients on SSRIs alone (n = 25). Patients 
being treated with an average of 6.11 mg/day of olanzapine plus SSRIs 
(n = 27) also had a greater reduction in anxiety than patients on SSRIs 
alone. The aripiprazole plus SSRI group had greater anxiety reductions 
than the olanzapine plus SSRI group [68].

A case report of five AN patients receiving between 5 and 10 mg/day 
of aripiprazole for between three and 18 months reported remission of 
residual anxiety in one patient [115]. In the same case series, three BN 
patients receiving between 7.5 and 15 mg of aripiprazole over a course 
of between 17 and 41 months reported significant decrease in anxiety 
for one patient, and notable decreased in anxiety when eating in another 
[115].

3.4.4. Risperidone

3.4.4.1. Risperidone studies in anorexia nervosa. A double-blind placebo- 
controlled pilot study of 40 AN patients of risperidone (n = 18) versus 
placebo (n = 22) for an average of 8.6 and 9.3 weeks respectively, 
documented no significant changes in anxiety on the MASC over time in 
either group [44].

3.4.4.2. Risperidone studies in post traumatic feeding disorder. A case 
report of three patients with Post Traumatic Feeding Disorder (PTFD) 
and comorbid anxiety disorder not otherwise specified were treated with 
risperidone (range = 0.125–1.5 mg/day) for approximately 10 weeks, 
reporting improved anxiety in all cases [11].

3.5. Anxiolytics

Characteristics of included studies can be seen in Table 4.

3.5.1. Alprazolam

3.5.1.1. Alprazolam studies in anorexia nervosa. A randomised double- 
blind placebo cross-over study in 20 AN patients investigated the use 
of a single 0.75 mg dose of benzodiazepine alprazolam in treating pre- 
meal anxiety symptoms using the STAI-S, documenting no significant 
reduction, and no difference compared to placebo [103].

3.5.2. Buspirone

3.5.2.1. Buspirone studies in avoidant restrictive food intake disorder. One 
case report of an adolescent female with ARFID and anxiety symptoms 
treated with buspirone (10 mg/day increased to 20 mg/day) reported 
an initial decrease in anxiety at one and two months, but increased at six 
months, and stabilised by month eight [80].

3.6. Anti-convulsants

Characteristics of included studies can be seen in Table 5.
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3.6.1. Topiramate

3.6.1.1. Topiramate studies in bulimia nervosa. A case report of one BN 
patient treated with topiramate (5 mg/day) and aripiprazole (200 mg/ 
day) evidenced a consistent reduction in anxiety symptoms on the HAM- 
A from baseline to two year follow up [17]. Similarly, a case study of one 
BN patient treated with 75 mg/day of topiramate for seven months 
showed reduced anxiety at three months [32].

Contrastingly, an early case series of five BN patients, all with severe 
comorbid affective and/ or anxiety disorders, were treated with between 
25 and 400 mg of topiramate for up to one year [7]. One patient in this 
case series documented increased anxiety within the first four weeks; 
anxiety was not reported for other patients [7].

3.7. Stimulants

Characteristics of included studies can be seen in Table 6.

3.7.1. Lisdexamfetamine

3.7.1.1. Lisdexamfetamine studies in binge eating disorder. Lisdexamfet
amine (LDX) is FDA-approved for BED with research evidencing its ef
ficacy and safety in the population [36,52,69,76]. However, an 
open-label trial of LDX in 41 BED patients, five with comorbid anxiety 
disorders, reported no significant changes in anxiety severity as 
measured by the HAM-A following eight weeks of either 50 or 
70 mg/day of LDX [42].

4. Pharmacological treatments in development

Characteristics of included studies can be seen in Table 7.

4.1. Psilocybin

Psilocybin is a hallucinogenic and psychedelic agent with mecha
nistic actions via serotonin pathways (5-HT) and high affinity for sero
tonergic receptors, specifically 5-HT2a [25]. Research into the use of 
psilocybin in depression populations evidences its antidepressant and 
anxiolytic properties, indicating potential to ameliorate underlying co
morbid disorders, such as anxiety and depression [21,27,63].

An open label feasibility study of a single 25/mg dose of psilocybin in 
10 AN patients with a mean BMI of 19.7 evidenced significant re
ductions of trait anxiety and trait body image anxiety after one month 
[85]. Trials for psilocybin in BED and AN are ongoing. These trials 
typically have small sample sizes and results should be considered pre
liminary, with new and ongoing studies necessary to demonstrate effi
cacy. Preliminary post-hoc analyses on psilocybin data from ten studies 
(n = 288) showed no impact of body weight on subjective drug effects 
and adverse events [34]. Study samples included healthy volunteers, 
people with major depressive disorder, and cigarette smokers, although 
no patients with eating disorders or low BMI were included in this 
analysis. More recent research suggests use of dose escalation or con
servative dose strategies in severely ill anorexia nervosa patients [28].

4.1.1. Adverse effects
Common side effects of psilocybin, such as increased blood pressure 

and heart rate, may worsen existing abnormalities in patients with AN. 
However, Peck and colleagues [85] showed no significant changes to 
heart rate or blood pressure from a 25 mg dose in AN patients. Hypo
glycaemia is common in AN due to food restriction, which can be 
exacerbated with psilocybin; Peck and colleagues [85] documented that 
two participants experienced hypoglycaemia which subsided within 
24 hours. It should be considered that this evidence comes from one trial 
with a small sample size that had a high mean BMI that is not reflective 
of characteristic severe low weight seen in AN patients. Additionally, Ta
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this study did not explicitly explore the pharmacokinetic properties of 
psilocybin.

4.2. Ketamine

Ketamine is an N-methyl-D-aspartate (NMDA) receptor antagonist 
that induces synaptic plasticity [47]. The majority of psychiatric 
research in ketamine focuses on depressive disorders, but recent evi
dence has documented anxiolytic effects of ketamine, with positive 
outcomes for GAD, SAD and OCD samples [45,117]. A meta-analysis 
showed superiority of ketamine versus placebo on anxiety outcomes in 
studies measuring acute (<12 hour), subacute (24 hours), and sustained 
(7–14 days) time point effects [45]. This meta-analysis included a range 
of study samples, including affective disorders, PTSD, OCD and SAD, but 
not eating disorders.

One case series of four severe-enduring ED (AN-R = 2, EDNOS-bp =
2) patients who were given 0.5 mg/kg of ketamine reported improved 
anxiety [99]. Another case series of one BN and four AN patients given 
between 25 and 100 mg doses over 4 sessions, reported two patients 
with clinically significant improvement in anxiety, with others showing 
modest but not significant improvements [92]. Similarly, a case report 
of two AN and one ED with binging purging and restriction were given 
ketamine by two routes of administration, sublingual or intramuscular 
[123]. Using the HAM-A, anxiety scores reduced in all three cases 
following 12 months of ketamine treatment [123].

4.2.1. Adverse effects
Liver injury and hepatotoxicity is associated with repeated high 

doses or prolonged administration of ketamine; as AN patients are at risk 
of abnormalities in liver enzymes due to having a low BMI, liver function 
tests are a necessary prerequisite before beginning ketamine treatment 
[59]. Additionally, there is a dose-response relationship between keta
mine administration and urinary tract symptoms; AN patients often 
experience renal complications, so monitoring of renal function in
dicators in the blood should be carried out throughout treatment, with 
abnormalities meriting cessation of ketamine [59].

4.3. Cannabinoids

A pilot open label uncontrolled study of Δ9-THC in nine AN patients 
reported no significant changes in anxiety symptoms, although signifi
cant improvements were documented in other psychological symptoms 
including depression [4]. A clinical trial investigating the use of can
nabinoids in treatments of meal-time anxiety in anorexia nervosa is 
underway [65].

5. Discussion

This systematic review has summarised the evidence base for phar
macological agents in treating anxiety symptoms in people with AN, BN, 
BED, and ARFID. Based on the research presented, the evidence has been 
graded using the WFSBP guidelines [46]; see Table 8. In summary, there 
is limited evidence investigating medications to improve anxiety 
symptoms in ED populations.

This systematic review demonstrated evidence of fluoxetine for 
anxiety in AN and BN, but not in BED. However, evidence for the use of 
fluoxetine in AN is mostly demonstrated in weight-restored individuals 
[67]. In this systematic review, one study included weight-restored 
AN-R patients [58], and another included patients with a BMI above 
19 [120]. Fluoxetine may only be effective in treating comorbid anxiety 
symptoms following weight restoration due to the change of serotonin 
activity that is associated with weight gain [58]. This indicates that 
fluoxetine may be better utilised to help weight recovered AN patients 
maintain a healthy body weight and improve anxiety symptoms. This is 
furthered by studies that included AN participants with lower BMIs with 
no reduction in anxiety [90] or reductions in anxiety that were not Ta
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Table 7 
Characteristics of included studies on typical and atypical psychedelics and cannabinoids.

Drug Comparator
Study 
Reference

Country Study 
Design

ED (N) Comorbid 
Anxiety (N)

Agent (N) Dose mg/ 
day 
(m/sd)

BMI m 
(sd)

Comparator 
(N)

Dose 
mg/ 
day 
(m/ 
sd)

BMI 
m 
(sd)

Treatment 
Length

Follow-Up Anxiety 
Measure

Results

Anorexia 
Nervosa

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

​ Avraham 
et al. [4]

Israel Open 
label 
trial

AN (9) NR Δ9-THC 
(9)

1 
increased 
to 2

16.1 (1.6) NA NA NA 4 weeks 4 weeks STAI No significant 
change in anxiety 
symptoms

​ Peck et al. 
[85]

USA Open 
label 
study

AN (10) OCD (3) 
GAD (7)

Psilocybin 
(10)

25 19.7 (3.7) NA NA NA Single dose 1 month STAI-T 
PASTAS

Significant 
reductions in 
anxiety at 1 month.

​ Robison 
et al. [92]

USA Case 
series

AN-R (3) 
AN-BP (1) 
BN (1)

GAD (3) Ketamine 
(5)

Range 
25–100

NR NA NA NA 4 weeks 24 hours 
after final 
dose

GAD− 7 2 showed 
significant 
reductions, others 
showed modest but 
not significant 
reduction.

​ Schwartz 
et al. [99]

USA Case 
series

AN-R (2) 
EDNOS-bp 
(2)

NA Ketamine 
(4)

0.5 mg/kg Range 
17.5–37.8

NA NA NA Range 6–18 
months

24-hours, 3- 
and 7-days 
post- 
injection

STAI Improved anxiety, 
some partially or 
fully sustained

​ Wolfson 
et al. [123]

USA Case 
report

AN (2) 
ED with 
binge purge 
restriction 
(1)

Panic 
disorder (1) 
Anxiety (1) 
OCD (1)

Ketamine Various NR NA NA NA 12 months 12 months HAM-A Anxiety reductions 
in all cases

Abbreviations. AN = Anorexia Nervosa; AN-BP = Anorexia Nervosa binge purge; ANr= Anorexia Nervosa restrictive; BN = Bulimia Nervosa; EDNOS = Eating Disorder not otherwise specified; GAD = Generalised Anxiety 
Disorder; GAD-7 = Generalised Anxiety Disorder Scale- 7; HAM-A = Hamilton Anxiety Scale; NA = Not Applicable; NR = Not Reported ;OCD = Obsessive-compulsive disorder; PASTAS = Physical Appearance State and 
Trait Anxiety; STAI = State Trait Anxiety Inventory; STAI-T = Spielberger State-Trait Anxiety Inventory- Trait version; Δ9-THC = delta-9-tetrahydrocannabinol.
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superior to a comparative drug [14,15].
There is preliminary evidence for mirtazapine in ARFID. Other an

tidepressant research documented evidence against the use of phe
nelzine, reboxetine, and fluvoxamine for anxiety in BN, and against the 
use of vortioxetine, duloxetine, and bupropion for anxiety in BED. We 
document evidence for the use of olanzapine and quetiapine for anxiety 
in AN, and preliminary evidence for use of olanzapine for anxiety in 
ARFID. There was limited evidence for the use of aripiprazole for anxiety 
in AN and BN.

There was some preliminary evidence for the use of buspirone in 
ARFID, and against the use of alprazolam for anxiety in AN. These 
findings are inconsistent with evidence that anxiety can be reduced 
using alprazolam in other clinical populations and is approved for 
anxiety disorders [35]. There was no other evidence concerning the use 
of anti-anxiety medication in treating anxiety in eating disorders. 
Despite the lack of RCTs investigating the use of anti-anxiety medica
tions for anxiety in EDs, clinicians often use benzodiazepines and/or 
anxiolytics as temporary treatments for anxious symptoms in ED inpa
tient settings [110]. This necessitates future research to investigate 
pharmacological options for treating anxiety in EDs, with recommen
dations and guidelines to be developed. A recent meta-analysis of aza
pirones in anxiety disorders provide confirmation of azapirone benefit 
for GAD in comparison to placebo, but document insufficient evidence 
for its use in panic disorder and SAD [93]. The significantly lower rate of 
adverse events compared to benzodiazepines and SRIs contribute to a 
good tolerability profile of azapirones, which may act as suitable alter
natives to current anxiety medication [93]. Research into the use of 
azapirones to treat anxiety comorbid with EDs is suggested.

Notably, there was some preliminary evidence against the use of LDX 
for treating anxiety in people with BED, despite being a licensed medi
cation for this population. Due to potential side effects of LDX often 

mimicking symptoms of anxiety, it may be understandable that the 
findings did not report reduced anxiety [42].

There is preliminary evidence for the use of psilocybin, and ketamine 
for anxiety in AN, and against the use of cannabinoids in treating anxiety 
in AN. However, there was no current evidence for these medications for 
anxiety in BN, BED, and ARFID.

Collectively, there is limited evidence that has investigated the use of 
different medications to improve anxiety symptoms in ED populations, 
with varying rates of successes. In particular, there are limited number 
of studies in ARFID, due to its only recent official recognition in DSM 
guidelines, and indeed less for OFSED and EDNOS, despite their high 
prevalence rates. This necessitates the need for continued research into 
effective medications for anxiety in people with EDs.

5.1. Limitations and future directions

The nature of the crossover between anxiety and EDs with precursive 
and reciprocal relationships acts as a limitation of this systematic re
view. Indeed, there are strong bidirectional correlations between anxi
ety and ED symptoms [29,114]. This may make determining the direct 
effect of a medication on anxiety symptoms difficult, as improvements in 
ED symptoms may mediate the improvement in anxiety, or the converse. 
Additionally, it is notable that some studies included received additional 
care, including nutritional counselling [13,14], cognitive behavioural 
therapy [13,14,89,90,120], family therapy [102], or ED programs [16]. 
Some studies did not account for the effects of adjunct medications and/ 
or alternative treatment methods on reported anxiety outcomes [13,14, 
16,90,102]; therefore, group differences may be obscured, and sensi
tivity to detect medication-specific effects may be weakened. The design 
of controlled trials that investigate the efficacy of these pharmacological 
treatments as monotherapies, in addition to their combinations, are 

Table 8 
Level of evidence and grade of recommendation of the pharmacological treatment of anxiety in eating disorders.

Drug Type Anorexia 
Nervosa

Bulimia 
Nervosa

Binge Eating 
Disorder

Avoidant Restrictive Food 
Intake Disorder

Post Traumatic 
Feeding Disorder

LoE GoR LoE GoR GoR LoE LoE GoR LoE GoR

Antidepressants ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
SSRI Fluoxetine B 2 B 2 B- 2- NSA NSA NSA NSA
​ Fluvoxamine NSA NSA B- 2- NSA NSA NSA NSA NSA NSA
​ Sertraline C1- 3- NSA NSA NSA NSA NSA NSA NSA NSA
​ Vortioxetine NSA NSA NSA NSA B- 2- NSA NSA NSA NSA
​ Citalopram B 2 NSA NSA NSA NSA NSA NSA NSA NSA
SNRI Duloxetine NSA NSA C2 3 B- 2- NSA NSA NSA NSA
​ Reboxetine NSA NSA C1- 3- NSA NSA NSA NSA NSA NSA
​ Milnacipran C1 3 C1 3 NSA NSA NSA NSA NSA NSA
MAOI Phenelzine NSA NSA B- 2- NSA NSA NSA NSA NSA NSA
Atypical Bupropion D 4 D 4 C1- 3- NSA NSA NSA NSA
Tetracyclic Mirtazapine NSA NSA NSA NSA NSA NSA C2 3 NSA NSA
​ Mianserin NSA NSA B- 2- NSA NSA NSA NSA NSA NSA
Tricyclic Imipramine NSA NSA B 2 NSA NSA NSA NSA NSA NSA
Antipsychotics ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
SGA Olanzapine B 2 NSA NSA NSA NSA C2 3 NSA NSA
​ Quetiapine B 2 NSA NSA NSA NSA NSA NSA NSA NSA
​ Aripiprazole C2 3 C2 3 NSA NSA NSA NSA NSA NSA
​ Risperidone B- 1- NSA NSA NSA NSA NSA NSA C2 3
Anxiolytics ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
Benzodiazepine Alprazolam B- 2- NSA NSA NSA NSA NSA NSA NSA NSA
Azapirone Buspirone NSA NSA NSA NSA NSA NSA C2 3 NSA NSA
Anti-convulsants Topiramate NSA NSA C2 3 NSA NSA NSA NSA NSA NSA
Stimulants Lisdexamfetamine NSA NSA NSA NSA C1- 3- NSA NSA NSA NSA
Psychedelics and Cannabinoids Ketamine C2 3 NSA NSA NSA NSA NSA NSA NSA NSA
​ Psilocybin C2 3 NSA NSA NSA NSA NSA NSA NSA NSA
​ Cannabinoids C2- 3- NSA NSA NSA NSA NSA NSA NSA NSA

Notes. NSA = no studies available; Level of evidence (LoE): A = strong evidence that the intervention is effective; B = limited evidence that the intervention is effective; 
C(1− 3) = low evidence that the intervention is effective; − A = Strong evidence that the intervention is NOT effective; − B = Limited evidence that the intervention is 
NOT effective; − C(1–3)= Low evidence that the intervention is NOT effective; D = no evidence. Grade of recommendation (GoR): 1 = Strong recommendation for 
using the intervention; 2 = Limited recommendation for using the intervention; 3 = Weak recommendation for using the intervention; − 1 = Strong recommendation 
AGAINST using the intervention; − 2 = Limited recommendation AGAINST using the intervention; − 3 = Weak recommendation AGAINST using the intervention; 
4 = No recommendation possible.

R. Morris et al.                                                                                                                                                                                                                                  Pharmacological Research 216 (2025) 107782 

16 



needed [102].
The majority of studies included in this review utilised generic 

measures of anxiety (STAI, HAM-A, etc.) which measure broad con
structs and are not sensitive to specific symptoms that manifest in EDs, 
such as meal-related anxiety, body image anxiety, or specific contexts 
where anxiety may present, such as mealtimes and social situations. 
Therefore, whilst measuring improvement in generic and overall anxiety 
symptoms, these scales may overlook specific anxiety related to EDs. 
Considering the importance of anxiety in eating behaviours, and its 
potential role as a causal and/or maintenance factor [121], future 
research should utilise measures that capture anxiety-eliciting foods and 
situations, such as the Eating and Anxiety questionnaire [121].

Another limitation of this systematic review is the methodological 
heterogeneity across included studies. Sample size varied greatly across 
study designs, ranging from one to 93. Similarly, how ED and comorbid 
diagnoses were determined differed across studies, including use of The 
Structured Clinical Interview for DSM-5 and The Mini-International 
Neuropsychiatric Interview; some studies did not report this informa
tion. Additionally, there is relative heterogeneity of BMI of AN samples 
in studies that focus on moderate weight or weight restored individuals, 
meaning that conclusions cannot be extrapolated to patients with 
severely low weight. Low BMI can affect drug efficacy through medical 
complications, such as renal or hepatic impairment, that vary according 
to the degree of weight loss [40]. The integration of therapeutic drug 
monitoring in ED populations may help to ensure safe and effective use 
of pharmacological treatments for anxiety in EDs.

Therapeutic drug monitoring (TDM) can help to determine effective 
and safe medication dosages using individual samples and considering 
individual variability [84,86]. AN patients are characterised by a low 
BMI and abnormal metabolic profile, which can result in alterations in 
drug absorption, distribution, and metabolism, thereby affecting indi
vidual response to drugs [83,86]. Currently, there is little use of TDM in 
the ED population, despite a clear indication for its use, and a lack of 
dosing ranges for underweight patients [86]. To date, only one study 
[55] has investigated TDM in olanzapine in adolescent AN patients 
being compliant with all quality criteria. Karwautz and colleagues [55]
report a preliminary therapeutic range of olanzapine for adolescent AN 
patients. Future research should develop TDM studies for current and 
upcoming pharmacological treatments.

TDM supports the concept of individualised drug treatment, which 
contributes to a more personalised approach in ED treatment. There is 
significant heterogeneity within EDs, with as much variability in one 
person than across persons [62]. Strategies for personalising treatment 
plans that are tailored to account for individual variability and comor
bidities, such as comorbid anxiety, which moderate treatment response, 
are crucial for identifying effective treatment pathways for individual 
patients to improve on long-term ED outcomes; therefore, warranting 
earlier consideration [62,73,111].

In line with implementing a personalised treatment approach, it is 
important to consider at what stage of illness these medications may be 
effectively used. Stage of illness models have mainly been con
ceptualised for AN, but there is little data on stage-oriented treatment 
[109]. Suggested treatment methods include preventative media liter
acy and body acceptance in early prodromal stages, family-based ther
apy in early AN, and psychotherapy and medication in later severe 
enduring stages [112,113]. Further research into the use and efficacy of 
these medications at different stages of illness may help with imple
mentation of pharmacological agents into individual treatment plans.

6. Conclusion

This systematic review provided an overview of current and devel
oping pharmacological agents for treating anxiety in EDs. Rates of co
morbid anxiety disorders in ED populations are high, and targeting 
treatment efforts towards anxiety symptoms may help to improve ED 
outcomes. Future studies are warranted to further determine efficacy of 

these medications in treating anxiety in ED, and at which stages of 
illness they may be most useful. These future research efforts may 
contribute towards implementing personalised treatment approaches.
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L. Pistone, R. Pezone, F. Cilmi, C. Ricci, Michele De Prisco, F. Iasevoli, T. Kishi, 
M. Solmi, Andrea de Bartolomeis, M. Fornaro, The efficacy, safety, and adverse 
events of azapirones in anxiety disorders: a systematic review and meta-analysis 
of randomized controlled trials, Eur. Neuropsychopharmacol. 76 (2023) 23–51, 
https://doi.org/10.1016/j.euroneuro.2023.07.008.

[94] E. Sabine, A. Yonace, A. Farrington, K. Barratt, A. Wakeling, Bulimia nervosa: a 
placebo controlled double-blind therapeutic trial of mianserin, Br. J. Clin. 
Pharmacol. 15 (S2) (1983) 195S202S, https://doi.org/10.1111/j.1365- 
2125.1983.tb05866.x.

[95] M. Sala, A. Keshishian, S. Song, R. Moskowitz, C.M. Bulik, C.R. Roos, C. 
A. Levinson, Predictors of relapse in eating disorders: a meta-analysis, 
J. Psychiatr. Res. 158 (2023) 281–299, https://doi.org/10.1016/j. 
jpsychires.2023.01.002.

[96] P. Santonastaso, S. Friederici, A. Favaro, Sertraline in the treatment of restricting 
anorexia nervosa: an open controlled trial, J. Child Adolesc. Psychopharmacol. 11 
(2) (2001) 143–150, https://doi.org/10.1089/104454601750284045.

R. Morris et al.                                                                                                                                                                                                                                  Pharmacological Research 216 (2025) 107782 

19 

https://pubmed.ncbi.nlm.nih.gov/3134343/
https://pubmed.ncbi.nlm.nih.gov/3134343/
https://doi.org/10.1001/jamapsychiatry.2017.1889
https://doi.org/10.1001/jamapsychiatry.2017.1889
https://pmc.ncbi.nlm.nih.gov/articles/PMC161720/
https://pmc.ncbi.nlm.nih.gov/articles/PMC161720/
https://doi.org/10.3109/08039489509011912
https://doi.org/10.3109/08039489509011912
https://doi.org/10.1002/erv.3022
https://doi.org/10.1002/erv.3022
https://doi.org/10.1097/psy.0000000000000342
https://doi.org/10.1176/appi.ajp.161.12.2215
https://doi.org/10.1016/s0006-3223(00)01013-1
https://doi.org/10.1016/s0006-3223(00)01013-1
https://doi.org/10.3390/nu13114158
https://doi.org/10.1017/s0033291718000752
https://doi.org/10.1089/104454603322572660
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref62
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref62
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref62
https://doi.org/10.3390/molecules27082520
https://doi.org/10.3390/molecules27082520
https://doi.org/10.1002/eat.10122
https://doi.org/10.1016/j.pbb.2024.173828
https://doi.org/10.1016/j.pbb.2024.173828
https://doi.org/10.1016/j.jad.2020.09.003
https://doi.org/10.1016/j.jad.2020.09.003
https://doi.org/10.9740/mhc.2018.05.127
https://doi.org/10.9740/mhc.2018.05.127
https://doi.org/10.1371/journal.pone.0125569
https://doi.org/10.1001/jamapsychiatry.2014.2162
https://doi.org/10.1001/jamapsychiatry.2014.2162
https://doi.org/10.3390/bs13050370
https://doi.org/10.3390/bs13050370
https://doi.org/10.1186/s40337-024-01094-w
https://doi.org/10.1186/s40337-024-01094-w
https://doi.org/10.1001/archpsyc.1990.01810140049008
https://doi.org/10.1007/s10488-024-01407-w
https://doi.org/10.1007/s10488-024-01407-w
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref74
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref74
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref74
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref74
https://pubmed.ncbi.nlm.nih.gov/33038125/
https://pubmed.ncbi.nlm.nih.gov/33038125/
https://doi.org/10.1007/s11920-022-01340-5
https://doi.org/10.1007/s11920-022-01340-5
https://doi.org/10.1017/s0033291718002088
https://doi.org/10.1017/s0033291718002088
https://www.nice.org.uk/guidance/ng69
https://doi.org/10.2147/ndt.s2505
https://doi.org/10.1089/cap.2018.0005
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.cpr.2007.07.001
https://doi.org/10.1016/j.cpr.2007.07.001
https://doi.org/10.26717/bjstr.2020.31.005163
https://doi.org/10.1097/ftd.0b013e3182708ec5
https://doi.org/10.1038/s41591-023-02455-9
https://doi.org/10.1038/s41591-023-02455-9
https://doi.org/10.3390/pharmaceutics14122674
https://doi.org/10.1002/eat.20325
https://doi.org/10.1002/erv.2169
https://doi.org/10.1159/000056270
https://doi.org/10.1159/000056270
https://doi.org/10.1007/bf03341582
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref90
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref90
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref90
http://refhub.elsevier.com/S1043-6618(25)00207-5/sbref90
https://doi.org/10.1186/s40337-022-00588-9
https://doi.org/10.1186/s40337-022-00588-9
https://doi.org/10.1016/j.euroneuro.2023.07.008
https://doi.org/10.1111/j.1365-2125.1983.tb05866.x
https://doi.org/10.1111/j.1365-2125.1983.tb05866.x
https://doi.org/10.1016/j.jpsychires.2023.01.002
https://doi.org/10.1016/j.jpsychires.2023.01.002
https://doi.org/10.1089/104454601750284045


[97] K. Schaumberg, S. Zerwas, E. Goodman, Z. Yilmaz, C.M. Bulik, N. Micali, Anxiety 
disorder symptoms at age 10 predict eating disorder symptoms and diagnoses in 
adolescence, J. Child Psychol. Psychiatry 60 (6) (2018) 686–696, https://doi.org/ 
10.1111/jcpp.12984.

[98] U. Schmidt, T.D. Wade, J. Treasure, The Maudsley Model of Anorexia Nervosa 
Treatment for Adults (MANTRA): Development, Key Features, and Preliminary 
Evidence, J. Cogn. Psychother. 28 (1) (2014) 48–71, https://doi.org/10.1891/ 
0889-8391.28.1.48.

[99] T. Schwartz, M.E. Trunko, D. Feifel, E. Lopez, D. Peterson, G.K.W. Frank, W. Kaye, 
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) (2021), https://doi.org/10.1002/ccr3.3869.

[100] L. SOLYOM, C. SOLYOM, B. LEDWIDGE, The Fluoxetine Treatment of Low- 
Weight, Chronic Bulimia Nervosa, J. Clin. Psychopharmacol. 10 (6) (1990) 
421–425, https://doi.org/10.1097/00004714-199010060-00008.

[101] W. Spettigue, M.L. Norris, D. Maras, N. Obeid, S. Feder, M.E. Harrison, R. Gomez, 
M.C. Fu, K. Henderson, A. Buchholz, Evaluation of the effectiveness and safety of 
olanzapine as an adjunctive treatment for anorexia nervosa in adolescents: an 
open-label trial, J. Can. Acad. Child Adolesc. Psychiatry 27 (3) (2018) 197. 〈htt 
ps://pmc.ncbi.nlm.nih.gov/articles/PMC6054282/〉.

[102] W. Spettigue, M.L. Norris, A. Santos, N. Obeid, Treatment of children and 
adolescents with avoidant/restrictive food intake disorder: a case series 
examining the feasibility of family therapy and adjunctive treatments, J. Eat. 
Disord. 6 (1) (2018), https://doi.org/10.1186/s40337-018-0205-3.

[103] J.E. Steinglass, S.C. Kaplan, Y. Liu, Y. Wang, B.T. Walsh, The (lack of) effect of 
alprazolam on eating behavior in anorexia nervosa: a preliminary report, Int. J. 
Eat. Disord. 47 (8) (2014) 901–904, https://doi.org/10.1002/eat.22343.

[104] J. Steinglass, R. Sykso, J. Schebendach, A. Broft, M. Strober, T. Walsh, The 
application of exposure therapy and D-cycloserine to the treatment of anorexia 
nervosa: a preliminary trial, J. Psychiatr. Pract. 13 (4) (2007).

[105] J. Swinbourne, C. Hunt, M. Abbott, J. Russell, T. St Clare, S. Touyz, The 
comorbidity between eating disorders and anxiety disorders: prevalence in an 
eating disorder sample and anxiety disorder sample, Aust. N. Z. J. Psychiatry 46 
(2) (2012) 118–131, https://doi.org/10.1177/0004867411432071.

[106] C. Tanıdır, S. Hergüner, Mirtazapine for choking phobia: report of a pediatric 
case, J. Child Adolesc. Psychopharmacol. 25 (8) (2015) 659–660, https://doi.org/ 
10.1089/cap.2015.0145.

[107] The EndNote Team. (2013) EndNote (21). [Computer Software Program]. 
Clarivate.

[108] L.M. Thornton, J.E. Dellava, T.L. Root, P. Lichtenstein, C.M. Bulik, Anorexia 
nervosa and generalized anxiety disorder: further explorations of the relation 
between anxiety and body mass index, J. Anxiety Disord. 25 (5) (2011) 727–730, 
https://doi.org/10.1016/j.janxdis.2011.03.010.

[109] E. Tomba, L. Tecuta, V. Gardini, G. Tomei, E. Lo Dato, Staging models in eating 
disorders: a systematic scoping review of the literature, 152468–152468, Compr. 
Psychiatry 131 (2024), https://doi.org/10.1016/j.comppsych.2024.152468.

[110] F. Toppino, M. Martini, P. Longo, I. Caldas, N. Delsedime, R. Lavalle, F. Raimondi, 
G. Abbate-Daga, Matteo Panero, Inpatient treatments for adults with anorexia 
nervosa: a systematic review of literature, Eat. Weight Disord. 29 (1) (2024), 
https://doi.org/10.1007/s40519-024-01665-5.

[111] J. Treasure, Treatment resistance in eating disorders: a question of uncertain 
targets or insufficient personalization? Int. Rev. Psychiatry 31 (4) (2019) 
305–307, https://doi.org/10.1080/09540261.2019.1626142.

[112] J. Treasure, V. Cardi, J. Leppanen, R. Turton, New treatment approaches for 
severe and enduring eating disorders, Physiol. Behav. 152 (2015) 456–465, 
https://doi.org/10.1016/j.physbeh.2015.06.007.

[113] J. Treasure, D. Stein, S. Maguire, Has the time come for a staging model to map 
the course of eating disorders from high risk to severe enduring illness? An 
examination of the evidence, Early Interv. Psychiatry 9 (3) (2015) 173–184, 
https://doi.org/10.1111/eip.12170.
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