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Abstract

Introduction: Antipsychotics are routinely prescribed off-label for anorexia
nervosa (AN) despite limited evidence. This article presents a protocol of a
study aiming to assess the feasibility of a future definitive trial on olanzapine
in young people with AN.

Methods and analysis: In an open-label, one-armed feasibility study, 55
patients with AN or atypical AN, aged 12-24, receiving outpatient, inpatient or
day-care treatment who are considered for olanzapine treatment will be
recruited from NHS sites based in England. Assessments will be conducted at
screening, baseline and at 8-, 16 weeks, 6- and 12 months. Primary feasibility
parameters will be proportions of patients who agree to take olanzapine and
who adhere to treatment and complete study assessments. Qualitative methods
will be used to explore acceptability of the intervention and study design.
Secondary feasibility parameters will be changes in body mass index, psy-
chopathology, side effects, health-related quality of life, carer burden and

proportion of participants who would enrol in a future randomised controlled
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1 | INTRODUCTION

Anorexia nervosa (AN) is a serious mental disorder with
high mortality, morbidity and treatment costs, specif-
ically in young women. Prevalence is 1%-4% among
women (Keski-Rahkonen & Mustelin, 2016), and peak
incidence is between 14 and 17 years (Solmi et al., 2022).
AN frequently coexists with depressive disorder, anxiety
disorders and obsessive-compulsive disorder (OCD; Tan
et al., 2023). Such comorbidities increase the burden
of disease, and the impact on families and carers is
devastating. The course is often chronic, leading to
persistent disability (Schmidt et al., 2016). A recent
longitudinal cohort study showed that only ~30% of pa-
tients with AN recovered after 9 years, although prog-
nosis may be better in early onset AN (Eddy et al., 2017).
The dietary deficit is accompanied by significant phys-
ical health issues, such as growth retardation, osteope-
nia, amenorrhoea and renal insufficiency, changes in
laboratory parameters, cardiac and thyroid dysfunction
(Treasure, 2004). The most common causes of death are
sudden cardiac death associated with ventricular ar-
rhythmias and suicide (Birmingham & Treasure, 2019).
Mortality rates are nearly six times that of the general
population (Schmidt et al., 2016).

While olanzapine is recommended by guidelines
published in Australia (Hay et al., 2014), Germany (As-
sociation of the Scientific Medical Societies in Ger-
many, 2010) and the Netherlands (Dutch Foundation for
Quality Development in Mental Healthcare, 2017) for the
short-term treatment of obsessional thinking in AN, none
of the current guidelines, including the National Institute

trial. The study is funded by the National Institute for Health Research via
Health Technology Assessment programme.

Discussion: Olanzapine for young PEople with aNorexia nervosa will inform
a future randomised controlled trial on the efficacy and safety of prescribing
olanzapine in young people with AN.

anorexia nervosa, feasibility, olanzapine, weight restoration

e There is a lack of evidence for the use of pharmacological treatment in
anorexia nervosa (AN).

e The Olanzapine for young PEople with aNorexia nervosa study will assess
the feasibility of exploring the safety and efficacy of olanzapine in adoles-
cents and young adults with AN.

e The study will inform a future randomised controlled trial on the efficacy
and safety of prescribing olanzapine for AN.

for Health and Care Excellence (NICE) for England and
Wales recommend the use of psychotropic drugs for the
promotion of weight gain due to limited evidence (Na-
tional Institute for Health and Care Excellence, 2017).

Treatment for AN needs improvement, and antipsy-
chotics may offer an additional avenue for this, although
further research is required (Attia et al., 2019). In the UK
and globally, practitioners routinely prescribe antipsy-
chotics off-label for AN despite uncertainty regarding the
efficacy and safety of antipsychotics in this patient group
(Mutwalli et al,, 2023). Moreover, published studies
regarding antipsychotics for AN do not cover changes in
general psychopathology, cost-effectiveness or quality-of-
life-related aspects of treatment (Han et al., 2022).

A recent metanalysis concluded that olanzapine
showed efficacy in AN treatment regarding weight gain
in adults, but its effect on psychopathology and in ado-
lescents remains unclear (Han et al., 2022; Himmerich
et al., 2023). Five randomised controlled trials (RCTs)
examined olanzapine as an SGA for AN. In 2007, Bram-
billa et al. published the findings of a double-blind,
placebo-controlled, multicentre trial of olanzapine in 35
outpatients aged 18-35 years old with AN (Brambilla
et al., 2007). In addition to weight, outcomes included
scores of the Hamilton Depression Scale (HAM-D) and
Yale-Brown-Cornell Eating Disorder Scale (YBC-EDS).
Patients with the binge-purging subtype gained wei-
ght significantly during olanzapine treatment. The olan-
zapine group also showed significant improvements
in psychopathology, specifically in HAM-D and in
compulsive symptoms on the YBC-EDS. In another
RCT by Bissada et al. (2008), 34 patients aged 17-41
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received either 2.5-10 mg/day olanzapine or placebo for
10 weeks. Olanzapine led to more rapid weight gain, with
a greater proportion of patients reaching their target body
mass index (BMI), and faster decrease in obsessive
symptoms, measured by the Yale-Brown Obsessive-
Compulsive Scale (Y-BOCS). Olanzapine lacked any sig-
nificant effect on the symptoms of depression, anxiety or
compulsions. Kafantaris et al. (2011) published a small
RCT with 15 young patients (12-21 years) in which the
treatment group received 2.5-10 mg/day olanzapine for
10 weeks. There were no significant differences in weight
gain, ED symptoms or general psychopathology assess-
ments between groups, as measured using the Eating
Disorder Examination Questionnaire (EDE-Q), YBC-
EDS, HAM-D and Brief Psychiatric Rating Scale. Attia
et al. (2019) published an RCT in 2011 involving 17
outpatients over 16 years old, treated with 2.5-10 mg/day
olanzapine or placebo for 8 weeks. Patients on olanzapine
achieved a significantly greater increase in body weight,
with no differences in several scales measuring ED and
general psychopathology. The largest RCT on olanzapine
for AN was published in 2019 by Attia et al. (2019) and
included 152 outpatients, aged 16-65 years with a BMI of
14-18.5 kg/m>. The treatment group received 2.5-10 mg/
day olanzapine for 16 weeks. Significantly higher weight
gain was found in olanzapine group (6.7 kg), compared
with the placebo group (4.2 kg) after 16 weeks. There
were no significant differences between groups in ED or
general psychopathology.

The Olanzapine for young PEople with aNorexia
nervosa (OPEN) study will target patients aged 12-
24 years, which includes the age range of peak incidence
of AN (Solmi et al., 2022) and represents the group at
highest risk for developing ED and with the highest
chance of remission if treatment is started promptly
(Attia et al., 2011).

According to the literature, olanzapine is the
SGA with the highest likelihood to restore weight
(Borges et al., 2020). It may also treat important psycho-
logical and emotional symptoms in AN safely, owing to the
following:

e Olanzapine is known to have a beneficial influence on
anxiety (Temmingh & Stein, 2015) and sleep (Kluge
et al., 2014). A survey of 36 patients with AN and 37
carers demonstrated they would welcome pharmaco-
logical treatment to help with anxiety and sleep dis-
turbances (Dessain et al., 2019).

e Olanzapine is shown to increase appetite (Himmerich
et al., 2015), and in patients with schizophrenia, clo-
zapine and olanzapine cause the most weight gain
among antipsychotic agents (Tek et al., 2016). How-
ever, clozapine can have severe side effects and re-
quires stricter monitoring.

Thus, we have decided to test olanzapine in this
feasibility study. However, all previous studies of olan-
zapine in AN had shortcomings, including small samples,
focusing mainly on weight gain rather than changes in
psychopathology and the quality of life of patients and
carers, and lack of economic measures.

2 | STUDY AIMS

The primary aim is to assess the feasibility of a future
definitive trial on olanzapine in young people with AN,
looking at primary feasibility parameters: rates of
participant recruitment, adherence to olanzapine, com-
pletion of study assessments at five timepoints, quality of
adverse event (AE) reporting, and the acceptability of the
intervention and study design by participants and their
family/carers.

The secondary aims are to test the feasibility of spe-
cific data collection procedures at each timepoint and
assess willingness to participate in a future blinded,
placebo-controlled RCT.

3 | METHODS AND ANALYSIS

The study is protocolised and will be reported in
accordance with Standard Protocol Items: Recommen-
dations for Interventional Trials guidance and the
Consolidated Standards of Reporting Trials statement
extension for randomised pilot and feasibility trials
(Eldridge et al., 2016).

3.1 | Study design

OPEN is an open-label feasibility study of 55 participants
with AN who will be treated with olanzapine and fol-
lowed up for 12 months. Outcomes will be assessed at
baseline, 8 weeks, 16 weeks, 6 months and 12 months
after starting olanzapine. Due to the one-arm open
treatment design, there will be no randomisation, blind-
ing, placebo or comparator.

3.2 | Participants

3.2.1 | Recruitment

Recruitment will take place in Children and Adolescent
and Adult specialist eating disorder (ED) services in
inpatient, outpatient and day-care settings at 11 NHS
Trusts in England, which offer local and national ED
services.
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Patients identified as suitable candidates will receive
written and verbal information about the study.
Following providing informed written consent, partici-
pants will be screened for inclusion; eligible participants
will carry on with baseline assessment and will be pre-
scribed olanzapine by their treating psychiatrists or gen-
eral practitioner.

3.2.2 | Eligibility criteria
Participants will be screened for eligibility to enter the
study. The inclusion and exclusion criteria are listed in
Table 1.

Serious self-harm will include any of following:

e Recent (within the last 12 months) self-harm with
suicidal intent;

e Recent self-harm with risk to life (e.g., drug intake,
deep cutting, burning, swallowing sharp items);

WILEY_|_5%

e Recent self-harm which could lead, or has led, to long
lasting impairment of health and functioning.

Serious medical comorbidities that will be consid-
ered contraindications for olanzapine will mean any of
following:

Coronary heart disease;

Cerebrovascular disease;

Parkinson's disease, parkinsonism or dementia;
Hepatic or renal impairment.

3.3 | Sample size

A reasonable sample size for a feasibility study can lie be-
tween 30 and more than 50 participants (Arain et al., 2010;
Sim & Lewis, 2012). To address the aims, the feasibility
study should cover: willingness to accept and adhere to
the intervention; a demonstration that adherence can be

TABLE 1 Olanzapine for young PEople with aNorexia nervosa inclusion and exclusion criteria.

Inclusion criteria

+ Adolescent or young adults (12-24 years old)

» Receiving inpatient, day-care or outpatient treatment
« Diagnosed with AN, or atypical AN, according to DSM-5

« Having gained <2 kg within at least 1 month of treatment as usual
(TAU). Outpatients should have attended >4 therapeutic
sessions

« The patient can read and write in English

« Written informed consent provided

Exclusion criteria

« Serious self-harm, suicidality, psychotic disorder, serious medical
comorbidities (detailed below) that are contraindications for
olanzapine

« Current alcohol or substance use disorder
« On major tranquilliser or opioids

« Electrocardiogram (ECG) changes representing contraindications
for olanzapine:
QTec interval >450 milliseconds (ms) on two separate ECGs

e Alerting liver function tests or white blood cell (WBC) count
(Treasure, 2004):

- Bilirubin >40 umol/L

- Alkaline phosphatase (ALP) >200 U/L

- Aspartate aminotransferase (AST) >80 U/L

- Alanine aminotransferase (ALT) >90 U/L

- Gamma-glutamyl transferase (GGT) >90 U/L

- White blood cells (WBC) <2.0 x 109/L

- Mean corpuscular volume (MCV) >120 fL

« On other psychopharmacological medication at stable dose for
<4 weeks

» On medication interacting with olanzapine

« Pregnancy or breastfeeding

« Of childbearing potential and unwilling to have pregnancy tests
« Objecting to taking effective contraceptive measures

« Insufficient understanding of the trial/lack of capacity to agree to
the trial procedures as assessed by the responsible clinician

« Hypersensitivity to olanzapine or any of its excipients
« Taking part in another pharmacological trial for AN

« Involvement in research that includes contraindications for
treatment with olanzapine
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measured; estimated numbers of young people potentially
eligible for recruitment; key parameters of a potential
future trial to include a justification of the choice and
timing of an appropriate primary outcome measure.

A sample size calculation was made based on esti-
mating the feasibility parameter ‘rate of adherence’:
assuming that 70% of patients took olanzapine for at least
16 weeks, a sample size of 55 patients can estimate a 95%
confidence interval (CI) for this parameter with 12.2%
margin of error (i.e., expected CI from 57.8% to 82.2%; for
a more extreme attrition rate of 50% the margin of error
increases to 13.3%).

3.4 | Intervention

In this study, olanzapine will be prescribed off-label for
AN. Olanzapine will be used open-label in form of tablets
or dispersible tablets, of 2.5, 5, 7.5 or 10 mg, from any
brand/manufacturer with a marketing authorisation, in
original packaging.

Olanzapine will be initiated at 1.25 or 2.5 mg/day
in adolescents. In adults, the starting dose will be 2.5 mg/
day. Patients can maintain this dose if clinically deemed
sufficient. This dosage is within the British National For-
mulary limits. A slow titration schedule of weekly in-
crements of 1.25 or 2.5 mg/day for adolescents and 2.5 mg/
day for adults, up to a maximum of 10 mg/day for both, will
be followed. This dose range would also apply in an RCT. A
similar down-titration schedule should apply at the end of
treatment with olanzapine to improve patient safety.
However, it will be a clinical decision whether patients
continue or stop olanzapine.

3.5 | Concomitant care

Olanzapine will be added to treatment as usual (TAU).
TAU is currently defined by NICE Guidelines on ED
(National Institute for Health and Care Excellence, 2017)
and Quality Network for Eating Disorders Quality Stan-
dards for Community Eating Disorder Services (Royal
College of Psychiatrists, 2022).

TAU will include:

e Specialist treatment by ED services;

e Psychoeducation and psychological treatment, for
example, cognitive-behavioural therapy for eating dis-
orders, family therapy for anorexia nervosa, the
Maudsley Model of Anorexia Nervosa Treatment for
Adults, specialist supportive clinical management,
adolescent-focused therapy for anorexia nervosa, focal
psychodynamic therapy;

e Monitoring of weight, mental and physical health;
e Family members' or carers’ involvement;
e Dietary advice.

TAU will not necessarily include psychopharmaco-
logical medication. For this study, there will be no spe-
cific requirements for TAU, and TAU elements will be
logged for each participant.

3.6 | Trial procedure

Participants will be screened and if found eligible, will
take part in study assessments at five timepoints. Partic-
ipants will be invited to participate in a qualitative
interview at baseline and after 16 weeks. All assessments
will be conducted by study researchers and the patients'
clinical teams. During study-related activities and olan-
zapine treatment, a trusted adult (e.g., parent, carer or
clinical staff member) will accompany children aged 12—
15 years. The study schedule is presented in Figure 1.

3.7 | Outcome assessment
Figure 2 outlines the schedule of events at each timepoint
in detail.

3.7.1 | Primary feasibility parameters
The following parameters will be used to assess the
feasibility of a future definitive trial:

e Participant recruitment: This will be assessed by the
proportion of people who are recruited out of the total
sample size required, as well as the proportion of
people who are recruited out of people that were
approached and screened. This will inform ability to
recruit sufficient numbers for a future definitive trial.

e Adherence to olanzapine treatment. This will be
measured at each follow up time point (8 weeks,
16 weeks, 6 months and 12 months) using several
different measures (self-reported adherence, pill count
and olanzapine plasma levels) and reported as pro-
portion of the sample who adhered to treatment ac-
cording to each measure. This will inform the acce-
ptability of treatment through adherence.

e Completion of baseline and follow up assessments:
Completion and withdrawal (from treatment and/or
data collection) rates will be reported for each assess-
ment. This will inform the feasibility of timing of pri-
mary outcome and sample size calculation for a future
trial.
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Recruitment at eating disorders services for adolescents and adults
Screen “N=100 AN patients, approach “N=85 without adequate treatment response

v

Screening interview and informing of study participants
Assess for inclusion and exclusion criteria and obtain informed consent

> Exclusion
A4
Eligible
Qualitative Interviews with those <
who declined participation v

Baseline assessment: N=55: Questionnaires, physical examination, physical

Baseline investigations, qualitative interviews
Olanzapine Assessment after 8 weeks: Questionnaires, physical
8 weeks +TAU examination, physical investigations, olanzapine level
Assessment after 16 weeks: Questionnaires, physical
16 weeks examination, physical investigations, qualitative interviews
Assessment after 6 months: Questionnaires, physical
examination, physical investigations, health economic service
6 months use and QoL measures
12 months Final assessments: Questionnaires, physical examination, physical investigations, health

economic service use and QoL measures

\4

Data analysis
Safety, adherence, completed questionnaires

FIGURE 1 Olanzapine for young PEople with aNorexia nervosa time schedule of participants.

® Quality of AE reporting: This will be examined by Feasibility measures will be broken down by different
reporting rates of AEs over time (and comparing rates recruitment settings (adolescent/adult, outpatient/inpa-
to similar studies) and the completeness of supporting tient/day-care) to inform potential settings for the future

information.

trial.
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Methods/Assessments Screening Baseline 8 weeks 16 weeks 6 months 12 months
(< 7-10 days following Screening) (£7 days) (7 days) (7 days) (+7 days)

Informed Consent X'
Clinical

Inclusion/Exclusion Criteria X"

Psychiatric and physical ination X * X X X X

Weight, height, blood pressure (BP), body temperature X X' Xt xh* X X"

Laboratory parameters X X" X" X X"

Electrocardiogram (ECG) X X" X" X X"
- Concomitant Medications X X X' X X' X

Serum Pregnancy Test X' X X' X X
IMP dispensing X X" X" X
Screening for Drug or Alcohol Abuse Disorders

Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) X'
Treatment as Usual

Treatment elements checklist X X' X' X X
Adherence measures

Olanzapine plasma level X

Pill count X X X X"
AE recording/reporting X' X' X' X

UKU Side Effects Rating Scale X X X X
Eating Disorders Psych hology

Eating Disorder Examination-Questionnaire (EDE-Q) X' X' X X X

Revised Beliefs about Voices Questionnaire (BAVQ-R) X' X' X X' X'

Self-regulation of Eating Behaviour Questionnaire (SREBQ) X X X X X
General Psychopathology

Depression Anxiety Stress Scales (DASS/RCADS) X' X' X' X' X'

Yale-Brown Obsessive-Compulsive Scale (Y-BOCS/CY-BOCS) X' X' X' X X

Columbia Suicide Severity Rating Scale (C-SSRS) X X X X' X
Rating and D« of Side Effects

Epworth Sleepiness Scale (ESS/ESS-CHAD) X X' X' X' X
Health ic and Quality of Life

EQ-5D-Y™ X X' X

Child, Adolescent and Adult Service Use Schedule (CAA-SUS) X X X

Eating Disorders Symptom Impact Scale (EDSIS) X' X X
Qualitative Research

Patient experience: Interview with those who consent to trial participation I

Patient experience: Interview with those who declined to participate in trial X8

Experience of treatment and the trial (including adherence/nonadherence) X
Q ions on RCT

Willingness to take part in an RCT (double-blind) X' X X

FIGURE 2 Olanzapine for young PEople with aNorexia nervosa study schedule of events. The superscript numbers indicate who will

perform the assessments ', researcher; ¥, patient's clinical team; ¥, qualitative researcher. [Colour figure can be viewed at

wileyonlinelibrary.com]

3.7.2 | Secondary feasibility parameters

(i) Feasibility (rates of completeness) of recording
the following measures, when applicable, at base-
line, 8 weeks, 16 weeks, 6 months and 12
months:
© Demographics and the Alcohol, Smoking and

Substance Involvement Screening Test

Height, weight and BMI

ED psychopathology questionnaires

General psychopathology questionnaires

Health economic and quality of life assessments

Olanzapine plasma level

Physical examination measures

ECG, laboratory parameters

Measure of sleepiness

O O 0O O O O O o

This will be separate to the overall completeness of
assessments as participants may not complete all mea-
sures at each assessment.

(i) Willingness to participate in a future blinded,
placebo-controlled RCT: Participants will be asked
this at baseline and at the end of the study; the
proportion willing will be reported.

3.7.3 | Additional measures

e TAU: TAU elements will be logged for each partici-
pant, including frequency, length and setting.

e Concomitant medications will be logged so the
commonly used medications and comorbidities can be
explored and any impact on action of olanzapine
discussed.

3.7.4 | Qualitative feasibility measures
Participants’ experience of recruitment and treatment,
acceptability, reluctance to take olanzapine and reasons
for adherence and non-adherence: these will be ascer-
tained in qualitative interviews.

3.8 | Measures

3.8.1 | Body weight and BMI

Weight and height will be measured objectively, and BMI
calculated at baseline, 8 weeks, 16 weeks, 6 months and
12 months and adjusted for age and gender in adolescent
patients.
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3.8.2 | ED psychopathology

Eating Disorder Examination Questionnaire (EDE-Q):
EDE-Q will be used to assess key behavioural features
and associated psychopathology of ED (Luce &
Crowther, 1999). It includes four subscales: restraint,
weight concern, shape concern and eating concern.

Revised Beliefs About Voices Questionnaire (BAVQ-R;
>15 years): BAVQ-R is a self-report measure of a pa-
tient's beliefs, emotions and behaviour about audi-
tory hallucinations (Chandwick et al., 2000). People
with AN often report experiencing an internal ‘anorexic
voice’ that comments on the individual's eating, wei-
ght and shape, and instructs them to restrict eating or
compensate for it (Pugh & Waller, 2017). BAVQ-R will
provide information about patients’ emotional and
behavioural reactions to these voices, and allow con-
clusions not only about the content and form, but also
about the meaning given to these hallucinations (Pugh
& Waller, 2017).

Self-regulation of Eating Behaviour Questionnaire
(SREBQ): SREBQ is a self-report measure of a patient's
capacity for management of behaviour, thoughts, feel-
ings, attention and environment in the pursuit of
personal goals and measuring change in response to self-
regulation interventions in adults (Boekaerts et al., 2005).
It will give additional information on food cravings, di-
etary restraint and capacity for self-regulation (Kliemann
et al., 2016).

3.8.3 | General psychopathology

As AN is associated with mood disorders, anxiety disor-
ders and OCD (Tan et al., 2023) and shows an overlap
with schizophrenia on a symptomatic and genetic level
(Bulik-Sullivan et al., 2015), we will include scales for
general psychopathology.

Depression Anxiety Stress Scale (DASS): DASS (Brown
et al., 1997) is a 42-item instrument designed to mea-
sure the three related negative emotional states of
depression, anxiety and stress. It is widely used in
research and evaluated in large clinical samples (Brown
et al., 1997).

For adolescents, we will use the Revised Children'’s
Anxiety and Depression Scale (RCADS) which is a 47-item
questionnaire measuring the frequency of various symp-
toms of anxiety and low mood. It produces a total anxiety
and depression score, and separately scores sub-scales of
separation anxiety, social phobia, generalised anxiety,
panic, obsessive compulsive, total anxiety and low mood
(Chorpita et al., 2005). It is commonly used in adolescent
studies.

Yale-Brown Obsessive-Compulsive Scale (Y-BOCS): Y-
BOCS (Goodman et al., 1989) is a clinician-administered
10-item scale designed to measure the severity and type
of symptoms of OCD. It is sensitive to changes in OCD
symptoms and used extensively in clinical studies (Costa
et al., 2017). For adolescents, we will use the adapted
version, Children's Yale-Brown Obsessive-Compulsive
Scale.

Columbia Suicide Severity Rating Scale (C-SSRS): C-
SSRS is a suicidal ideation rating scale created to eval-
uate suicidality in adolescents and adults (from 12 years)
(Posner et al., 2011). It is used successfully for research in
both adolescent and adult populations (van Duijin
et al., 2017; Wolfe et al., 2019).

3.8.4 | Health economic and quality of life
assessment of patients and carers

EQ-5D™: is a standardised instrument developed by the
EuroQol Group as a measure of health-related quality-of-
life that can be used in a wide range of health conditions
and treatments. It has a descriptive system, comprising five
dimensions: mobility, self-care, usual activities, pain/dis-
comfort and anxiety/depression. It has been widely used
(Batog et al., 2018; Wille et al., 2010). In OPEN, we will use
the youth version of the three-level EQ-5D adapted for
children and young people, the EQ-5D-Y (Byford, 2013).

Child and Adolescent Service Use Schedule (CA-SUS)
and Adult Service Use Schedule (AD-SUS): Are measures
designed to record service use in mental health pop-
ulations and have been used successfully in several
mental health trials (Kuyken et al., 2015). For OPEN, a
combined child, adolescent and adult version (CAA-SUS)
was designed to cover the age range of the study. The
CAA-SUS will cover the number and duration of hospital
and community-based health and social care contacts. It
will be collected at baseline, 6 and 12 months. At base-
line, information will cover the previous 3 months. At
each follow-up, service use since the previous assessment
will be recorded.

Eating Disorders Symptom Impact Scale (EDSIS): This
was developed to assess the specific caregiving burden of
AN and bulimia nervosa (Sepulveda et al., 2008).

3.8.5 | Drug adherence measures

Olanzapine plasma level: This will be measured at
8 weeks after starting olanzapine (Hiemke et al., 2011).
An independent physician with immediate access to re-
sults will inform the study team if any results exceed the
upper limit (Hiemke et al., 2018).
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Pill count: The number of dosage units taken/not taken
at each follow-up visit will be counted and used as an in-
direct measure of adherence. In outpatients, this will be a
self-reported measure. We are aware that removal of a
dosage unit does not mean that the medication was taken,
that it does not characterise the adherence pattern and that
it is unable to identify causes of adherence or non-
adherence. Therefore, pill count will be used in addition
to olanzapine plasma level (Lam & Fresco, 2015).

3.8.6 | Drug safety measures

Adverse effects: We will measure possible adverse effects
in a structured, standardised manner. As there are no
existing guidelines concerning use of antipsychotics in
AN, we included the clinical outcome measures of
adverse effects based on the World Federation of Societies
of Biological Psychiatry Guidelines for Biological Treat-
ment of Schizophrenia (Hasan et al., 2013).

e Physical examination:
- Weight
- Blood pressure and pulse
- Body temperature

e ECG: A QTc interval >450 ms confirmed by a second
ECG or an otherwise seriously abnormal ECG (Arain
et al., 2010) will be an exclusion criterion. A QTc in-
terval >500 ms or a rise by >60 ms from baseline or
other severe cardiac side effects will stop participation
of that patient. A QTc interval >500 ms or rises by
>60 ms from baseline or other severe cardiac side ef-
fects in more than one patient will lead to a stop of
recruitment into the study.

e Laboratory parameters: Alterations are common in AN,
including electrolytes, liver enzymes, kidney parame-
ters, leucocyte count and haemoglobin. Additionally,
medical problems secondary to AN, or due to treat-
ment itself, may cause abnormalities. Olanzapine may
change metabolic parameters, including cholesterol,
glucose, and blood fats (Himmerich et al., 2015).
Therefore, the following will be checked at baseline, 8,
16 weeks, 6 and 12 months:

- Electrolytes and salt/water balance
- Kidney function

- Liver function

- Blood count

- Glucose and lipid profile

- Pregnancy test in women

e UKU-Side Effect Rating Scale (UKU-SERS): This is a
general rating scale for a broad range of side effects of
psychotropic medication (Lingjerde et al., 1987),
developed by the task force of Scandinavian College of

Neuropsychopharmacology on the development of
rating scales and methodological issues in psycho-
pharmacological research.

e Epworth Sleepiness Scale (ESS): Is a self-administered
questionnaire measuring the general level of daytime
sleepiness (Johns, 1991) and is used in clinical studies.
Starvation results in the fragmentation of sleep and a
reduction of slow-wave sleep, and thus abnormal-
ities in sleep efficiency and architecture (Lauer &
Krieg, 2004). On one hand, daytime sleepiness is a
common side effect of antipsychotics, and olanzapine
specifically is known to induce moderate somnolence
(Lauer & Krieg, 2004), on the other hand, it has been
shown to lead to an improvement of sleep (Himmerich
et al., 2015) and may thus reduce AN-associated day-
time sleepiness.

3.8.7 | Qualitative examination of
acceptability

Qualitative interviews will examine the acceptability of
the intervention and study design, both in principle and
in practice, from the perspective of young people with
AN, family members and healthcare professionals across
treatment settings. We will invite young people with AN
who either decline or agree to participate in OPEN study
to take part in a qualitative interview. Our intention will
be to explore perspectives across a range of participant
characteristics, including gender, age, ethnicity, recruit-
ment source, BMI at baseline and adherence. Recruit-
ment will continue until we have achieved information
power, providing sufficiently rich and diverse data to
answer our research question (Malterud et al., 2016).

At recruitment, participants will be asked why they
chose to take part or not. Interviews will examine the
decision-making process and the perceived risks and ad-
vantages of taking olanzapine within the study. Those
who are recruited to OPEN will also be interviewed after
the 16-week assessment about their subsequent experi-
ences of olanzapine treatment and study design, including
the perceived burden of completing outcome measures
and attitudes towards randomisation in a future clinical
trial. We will offer interviews to people who adhered to
olanzapine as well as people who chose to discontinue.
Carers/parents will be invited to contribute their views
after the 16 weeks assessment, with the participant's
consent. A further 10-15 interviews with healthcare pro-
fessionals across settings will explore the perceived chal-
lenges and facilitators to recruitment and retention. The
data will provide insight into the barriers of trial inclusion,
ways in which trial procedures could be improved to
optimise recruitment and retention, and the value and
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expectations that patients, families and healthcare pro-
fessionals place on olanzapine as a treatment for AN.

Figure 2 provides a synopsis and schedule of all as-
sessments. We have listed many outcome parameters;
however, given the multiple comorbidities of AN and
potential side effects of olanzapine, these parameters
make sense clinically.

3.9 | Data analysis

Feasibility outcomes will be analysed with mixed-
methods analysis utilising summary statistics and quali-
tative analysis.

3.9.1 | Feasibility parameter estimation
Summary statistics will be presented for feasibility pa-
rameters and may include estimation of CIs where
appropriate:

e Number of patients approached, screened and included
in study (including the proportion of people who are
recruited of the total sample size required as well as the
proportion of people who are recruited of people that
were approached and screened)

e Adherence, measured separately by a self-reported
questionnaire, pill counts and olanzapine plasma lev-
els (reported as rates and continuous measures)

e Retention, that is, rates of withdrawal from olanzapine
treatment and from data collection

e Completion of assessments at each timepoint (incl-
uding completion of individual measures)

e Number of AEs and serious adverse events (SAEs)
reported

Summary statistics for feasibility parameters will be
broken down by different recruitment settings (adoles-
cent/adult and outpatient/inpatient/day-care).

3.9.2 | Reporting of descriptives
Summary statistics will be reported for the following
measures at each timepoint: demographics, alcohol,
smoking and substance use, body weight and BMI, ED
psychopathology, general psychopathology, service use
and quality-of-life life assessments, laboratory parameters
(kidney function, liver function, blood count, glucose,
and lipid profile), drug adherence and safety.
Additional safety outcomes which will be reported
include:

e Summary statistics on ‘concerning’ and ‘alerting’ lab-
oratory and ECG parameters;

e Descriptives of other safety parameters;

e Summary of reported AEs and SAEs.

Additionally, elements of TAU will be described.

3.9.3 | Exploratory analyses

We will perform exploratory analyses looking at change
over time in weight, BMI, eating psychopathology and
other measures to inform a future definitive study design.
Appropriate longitudinal modelling approaches will be
used.

3.9.4 | Qualitative analysis

Qualitative analysis will use the Framework Approach
(Ritchie et al., 1994) to facilitate analysis within and be-
tween individual cases and groups of participants. The
thematic framework will draw on a priori issues around
the acceptability of the intervention and study design, but
also be responsive to emergent themes.

3.10 | Patient and public involvement
Before this study, we recruited two people with lived
experience of AN, one being a co-applicant; had two in-
dependent focus groups; spoke to service users individu-
ally; recorded statements, developed questionnaires with
experts by experience of AN to assess patient and carer
views and conducted a survey (Dessain et al., 2019).

Patient and public involvement made significant
contribution to ideas (e.g., extending the recruitment to
outpatient and day-care services), decisions and drawing
up of the study proposal, and will continue to guide the
study until publication and presentation of the results as
members of the Trial Management Group (TMG) and
Trial Steering Committee (TSC). Furthermore, one of the
qualitative researchers involved in the study has lived
experience of AN.

4 | TRIAL MANAGEMENT

The trial management duties will be fulfiled by TMG
for day-to-day running of the trial; TSC for monitoring
trial progress and conduct; Data Monitoring and Ethics
Committee for reviewing progress and safety and pro-
viding advice to TSC on the conduct of the trial.
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5 | PROGRESSION FROM A
FEASIBILITY STUDY TO A RANDOMISED
CONTROLLED TRIAL

Progression will be considered in the following
conditions:

e If (Go Criteria):
- 55 participants are recruited, treated and followed up
for 12 months
- >41 (~75%) patients say that they would take part in
an RCT
- >41 (~75%) patients continue in the study for
12 months
- Olanzapine is well tolerated
- Assessments can be performed as planned or can be
easily modified
- The mean increase in BMI over 12 months is at least
1 kg/m? this parameter will define treatment
response because it is associated with improved
quality of life
e Not if: >1 patient fulfils one of the stop criteria as
described under safety outcomes.

6 | DISCUSSION

In clinical practice, olanzapine is widely used off-label for
AN, including for weight restoration (Beykloo et al., 2019;
Mutwalli et al., 2023). This is not reciprocated in clinical
guidelines as olanzapine is not currently recommended
for weight restoration in AN by the most recent guide-
lines for ED treatment (Association of the Scientific
Medical Societies in Germany, 2010; Dutch Foundation
for Quality Development in Mental Healthcare, 2017;
Hay et al., 2014; National Institute for Health and Care
Excellence, 2017). There is a limited evidence base for
the use of pharmacological treatment in AN (Attia
et al., 2019). The OPEN study was designed to assess the
feasibility of exploring the safety and efficacy of phar-
macotherapy in adolescents and young adults with AN,
having designated olanzapine as the agent with the
highest likelihood of success. The OPEN study will
inform a future RCT to bridge the gap in knowledge on
olanzapine for weight restoration in AN.

This study has strengths and limitations. Most
importantly, it will provide useful insight into the feasi-
bility of conducting an RCT on use of olanzapine for
treatment of AN in adolescents and young adults. Being a
non-commercial study funded by NIHR and relying on
the contributions of NHS ED services that underwent
severe strain throughout the COVID-19 pandemic, we
anticipate difficulties with achieving recruitment targets

in a timely fashion. This might impact our study size,
which was already relatively modest due to being a
feasibility study with limited resources. OPEN will
include participants from various treatment settings
(inpatient, outpatient and day-care). While the aim of this
approach is to maximise participant recruitment, we are
aware that the needs and differences in therapeutic in-
terventions applied in different treatment settings could
influence the study results.

Additionally, although this study's exploratory aims
are to assess weight change, general and ED psychopa-
thology, health economic and quality of life outcomes of
olanzapine treatment, it is not designed to investigate the
possible mechanisms of action and efficacy of olanzapine.
Instead, the primary objective is to assess the feasibility of
recruitment and treatment of participants to target.
Therefore, while patients will be included into the study
according to the inclusion and exclusion criteria, as the
study was designed in a real-world approach, we have
chosen not to question established ED diagnoses. Instead,
we will use EDE-Q as a standardised measure of ED
psychopathology and not as a tool to check patients'
respective ED diagnosis. Similarly, we will not use
standardised diagnostic assessments to diagnose comor-
bid psychopathology (e.g., the Kiddie Schedule for Af-
fective Disorders and Schizophrenia for children or
Structured Clinical Interview for DSM I or II for adults).

From the perspective of safety, several risk mitigation
strategies will be in place. As a precaution, we will
exclude patients with known serious self-harm or suici-
dality from the study. This decision is based on the report
by Attia that three patients in the olanzapine arm were
withdrawn due to suicidal ideation or a suicide attempt
compared to none in the placebo arm (Attia et al., 2011).
Additionally, throughout the study, we will monitor the
participants in terms of suicidal ideation and behaviour
using a standardized tool (C-SSRS) to mitigate the risks
around suicidality.

We have included a single olanzapine plasma level
measurement as a drug safety and adherence measure
and as per the real-life setting of the study. In patients
with AN, the therapeutic olanzapine plasma levels are
unknown. However, a recently published study by Kar-
wautz et al. reports therapeutic drug monitoring in ado-
lescents with AN treated with adjunct olanzapine
(Karwautz et al., 2023). Therefore, we have used the
general clinical guidance on Therapeutic Drug Mo-
nitoring by the Arbeitsgemeinschaft fiir Neuropsyc-
hopharmakologie und Pharmakopsychiatrie e.V. (AGNP)
to identify a range for plasma level (Hiemke et al., 2018).
According to the AGNP guidelines, the olanzapine
plasma level should be between 20 and 80 ng/mL
(Hiemke et al., 2018). Due to budget limitations, we have
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included a measurement of olanzapine plasma levels after
8 weeks of treatment even though it would potentially be
beneficial to measure plasma levels more frequently from
a pharmacokinetic perspective. Plasma levels of psycho-
pharmacological medications have been largely neglected
in research and would potentially constitute an excellent
focus of future studies.

The assessments of the proposed study take place at
baseline, 8, 16 weeks, 6, and 12 months. The complete
length of previous RCTs testing olanzapine in AN
were 8 weeks (National Institute for Health and Ca-
re Excellence, 2017), 10 weeks (Bissada et al., 2008),
3 months (Brambilla et al., 2007) and 16 weeks (Attia
et al., 2019). After 16 weeks, only 55% were still taking
olanzapine (Attia et al., 2019). Therefore, we added only
two more time points to our study protocol, at 6 months
and at 12 months after baseline which means that there is
a substantial gap between 6 and 12 months. However, the
researchers will document the date when study partici-
pants stop olanzapine if they decide to do so with their
clinicians and carers. Additionally, patients will be
regularly seen, and the medication will be continuously
reviewed by their clinicians. According to the termina-
tion of olanzapine over time during this feasibility
study, we will review whether an additional time point
after 9 months might be scientifically relevant for a full
RCT.
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