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Abstract
Background  Despite the availability of evidence-based treatments for anorexia nervosa (AN), remission rates are 
moderate, and mortality is high. Olanzapine is used as adjunct therapy for AN in case of insufficient response to first-
line treatments, even though the evidence is limited. Its effect on eating disorder (ED) psychopathology, its efficacy 
and tolerability, and its acceptability and adherence rate are unclear.

Methods  We assessed the feasibility of a future definitive trial on olanzapine in young people with AN in an 
open-label, one-armed feasibility study that aimed to include 55 patients with AN or atypical AN aged 12–24 
who gained < 2 kg within at least one month of treatment as usual (TAU) during outpatient, inpatient, or day-care 
treatment. Time points for assessments were at baseline, 8 weeks, 16 weeks, and 6 or 12 months. We estimated 
the following planning parameters: Recruitment rate (number of patients who agreed to take olanzapine/number 
eligible), adherence rate (number adhering to treatment/number recruited) and attrition rate (number completing 
study assessments/number recruited). In addition, two exploratory effect size parameters were estimated: Mean 
change in body mass index (BMI) and mean change in ED psychopathology.

Results  Fifty-two people were pre-screened (June 2022 to May 2023; 10 study sites in England). 13 were ineligible at 
pre-screening . Of the 39  approached,  4 were found ineligible at screening. Of the remaining 35 eligible, 10 declined 
and 5 did not take part for other reasons. Thus, 20 participants were recruited and started olanzapine (recruitment 
rate: 20/35 = 57%). 15 out of 20 (75%) continued olanzapine for ≥ 16 weeks, and 13 participants (65%) remained in the 
trial until follow-up (either 6 or 12 months). Participants experienced, on average, a decrease over time in their Eating 
Disorder Examination Questionnaire (EDE-Q) Global scores (0.07 per week, N = 20) and an increase in BMI (0.08 kg/m2 
per week, N = 20) during treatment with olanzapine plus TAU.

Conclusions  Possible reasons for the recruitment difficulties and low adherence rate include the high clinical 
workload of ED services during the COVID-19 pandemic and the reluctance of patients to agree to take olanzapine 
under the relatively restricted conditions of a clinical study.
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Background
Despite evidence-based psychological treatments, 
anorexia nervosa (AN) still has low rates of remission 
and a high risk of mortality [1]. The British physician 
William Withey Gull who described the symptoms of AN 
for the first time in 1873, already recommended a phar-
macological approach in a broader sense as he advised: 
“With the nourishment, I would conjoin a dessertspoon-
ful of brandy every two or three hours” [2].

The use of first-generation antipsychotics to treat AN 
was investigated in open and uncontrolled trials but also 
in randomised controlled trials (RCTs) in the 1970s and 
1980s, and it was found that most of these medications 
were superior to placebo in terms of weight gain. How-
ever, most reports showed that first-generation antipsy-
chotics did not have any significantly beneficial effect 
on anorexic psychopathology, such as anxiety and body 
image disturbances [3, 4].

In 1996, olanzapine, a second-generation antipsy-
chotic, was U.S. Food and Drug Administration (FDA)-
approved and introduced into the market. Almost 10 
years later, when appetite and weight increase became 
known as frequent side effects of olanzapine, psychia-
trists started to trial olanzapine for the treatment of 
anorexia nervosa. Since then, four RCTs showed a sig-
nificant effect on weight gain in people with AN [5–8]. 
Like first generation antipsychotics, olanzapine led to 
an increase in weight, but data on AN psychopathology 
were inconsistent across RCTs. In adolescents, the effect 
of olanzapine is less clear. An open study [9] reported a 
significant increase in body weight under olanzapine, but 
one pilot study found no significantly different effect on 
body weight compared with placebo [10]. Thus, the latest 
guideline update of the World Federation of Societies for 
Biological Psychiatry (WFSBP) on the pharmacological 
treatment of eating disorders (EDs) gave only a limited 
recommendation for olanzapine to achieve weight gain if 
treatment as usual which includes psychotherapy, nutri-
tional advice and physical health monitoring does not 
lead to treatment response, and the WFSBP guidelines 
highlighted that there is insufficient evidence to recom-
mend the use of olanzapine in adolescents with AN [11]. 
Apart from the limited evidence on psychopathology 
and its effectiveness in adolescence, RCTs have shown 
a reluctance of patients to take olanzapine [7] and low 
adherence rates [8, 11].

In summary, there is some evidence for a clinically sig-
nificant effect of olanzapine on body weight in people 
with AN. However, data on psychopathology and clinical 

evidence for adolescent patients are lacking. Therefore, 
we designed a protocol for an open-label feasibility study 
to test Olanzapine for young PEople with aNorexia ner-
vosa (OPEN). The protocol has already been published 
elsewhere [12]. Here, we report the outcome of this 
open-label feasibility study.

Methods
Study design
Study participants
We performed an open-label feasibility study in adoles-
cents (12–17 years old) or young adults (18–24 years old) 
with AN. The OPEN study included patients aged 12 to 
24 years to target the age range at which AN incidence 
is at peak [13] with the aim to maximise and speed up 
the treatment effect by adding olanzapine as an adjunct 
therapy in case of insufficient response to first-line 
treatments.

The aim was to include 55 young people with AN who 
received inpatient, day-care or outpatient treatment, 
were diagnosed with AN or atypical AN according to the 
Diagnostic and Statistical Manual of Mental Disorders, 
fifth edition (DSM‐5), had gained less than 2  kg within 
at least 1 month of treatment as usual (TAU) and were 
able to read and write in English. Study participants were 
treated with olanzapine and followed up for up to 12 
months. Outcomes were assessed at baseline, at 8 weeks, 
16 weeks, 6 months and 12 months after starting olan-
zapine. The study adhered to CONSORT guidelines.

The cut-off point of 2 kg weight gain within one month 
was chosen for two reasons: First, according to a previ-
ous systematic review and meta-analysis, progress in 
the first month of treatment was found to be predictive 
of further therapy response [14] and the National Insti-
tute for Health and Care Excellence (NICE) recommends 
that treatment progress for AN should be reviewed after 
one month [15]. Second, guidelines for AN inpatient 
treatment suggest a minimum weight gain of 0.5 kg per 
week [15, 16]. Taken together, after 4 weeks of treatment 
which is about one month, a patient with AN should have 
gained 2 kg of body weight.

Exclusion criteria were serious self-harm, suicidality, 
psychotic disorder, serious medical comorbidities that are 
contraindications for olanzapine, current alcohol or sub-
stance use disorder, current use of major tranquilliser or 
opioids, serious electrocardiogram (ECG) or laboratory 
abnormalities, other psychopharmacological medication 
at stable dose for less than 4 weeks, medication interact-
ing with olanzapine, pregnancy or breastfeeding, being of 

Trial registration  International standard randomised controlled trial register number: ISRCTN80075010. Registration 
date: 27/04/2022.
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childbearing potential and unwilling to have pregnancy 
tests, objecting to taking effective contraceptive mea-
sures, and taking part in another pharmacological trial 
for AN. For further details regarding the exclusion crite-
ria, see the published protocol [12].

Potential participants were identified by the treat-
ing clinicians at the recruiting National Health Service 
(NHS) ED services (outpatient, inpatient or day-care), 
and patients were informed about the study. If the 
patients were interested, they were contacted by the 
research team and eligibility criteria were assessed by a 
delegated member of the research team after obtain-
ing written informed consent. To assess the presence 
of exclusion criteria at screening, the Alcohol, Smoking 
and Substance Involvement Screening Tool (ASSIST) 
[17] was used, an ECG was performed, and blood was 
taken (either as part of standard practice or as part of the 
OPEN study).

The follow-up period was originally designed to be 12 
months. However, as it became evident that the study 
would not meet its recruitment target, it was agreed to 
shorten the study to a follow-up period of 6 months.

Intervention
Olanzapine was prescribed off-label for AN in the form 
of tablets or dispersible tablets of 2.5, 5, 7.5 or 10  mg, 
from any brand or manufacturer with a marketing 
authorisation and in original packaging. Olanzapine was 
initiated at 1.25 or 2.5 mg/day in adolescents. In adults, 
the starting dose was 2.5  mg/day. Patients were main-
tained at this dose if it was deemed clinically sufficient 
by their treating clinicians in terms of weight restoration 
and improvement regarding ED psychopathology. A slow 
titration schedule was followed, comprising weekly incre-
ments 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.

Feasibility parameters
The primary feasibility parameters to assess the feasibility 
of a future definitive RCT included recruitment (the aim 
was to recruit 55 participants), adherence and comple-
tion of the assessments. To inform the ability to recruit 
sufficient numbers of participants for a future defini-
tive RCT, recruitment was assessed by the total number 
of recruited people out of the required sample size, and 
rate of recruitment in terms of number recruited/num-
ber who were approached and eligible. Rates of adher-
ence to olanzapine treatment (out of number recruited) 
were assessed over the entire follow-up period to inform 
the acceptability of treatment through adherence. Rates 
of completion of baseline and follow-up assessments (out 
of number recruited) were reported to inform the sample 
size calculation for a future trial [12].

The 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 could esti-
mate 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 mar-
gin of error increases to 13.3%) [12].

Secondary feasibility parameters were the feasibility of 
recording the following measures at baseline, 8 weeks, 
16 weeks, 6 months and 12 months: Demographics, the 
Alcohol, Smoking and Substance Involvement Screen-
ing Test, height, weight and body mass index (BMI), 
ED psychopathology questionnaires, general psycho-
pathology questionnaires, health economic and qual-
ity of life assessments, olanzapine serum level, physical 
examination measures, ECG, laboratory parameters 
and a measure of sleepiness. We also asked about par-
ticipants’ willingness to participate in a future blinded, 
placebo-controlled RCT at baseline and during further 
assessments.

Exploratory measures
The mean change in body mass index (BMI) and the 
mean change in ED psychopathology (EDE-Q Global 
Score) over time were explored in the sample to inform 
future sample size calculations.

To assess ED psychopathology, we used the Eating 
Disorder Examination Questionnaire (EDE-Q [18]), the 
Revised Beliefs About Voices Questionnaire (BAVQ‐R; 
[19]) and the Self‐Regulation of Eating Behaviour Ques-
tionnaire (SREBQ [20]). For the assessment of general 
psychopathology, we applied the Depression Anxiety 
Stress Scale (DASS [21]) and the Revised Children’s Anx-
iety and Depression Scale (RCADS [22]). Health eco-
nomic and quality of life measures included the Child, 
Adolescent and Adult Service Use Schedule (CAA‐SUS), 
a measure of health and social care service use, which 
was adapted for this study based on previous versions for 
young people and adults with EDs [23, 24], the youth ver-
sion of the three-level EQ‐5D™ measure of health-related 
quality of life (the EQ-5D-Y-3 L [25]), and the Eating Dis-
orders Symptom Impact Scale (EDSIS [26]).

Medication safety measures
To assess medication safety, we used the physical exami-
nation, ECG, the measurement of routine laboratory 
parameters and the UKU-Side Effect Rating Scale (UKU‐
SERS [27]).

Qualitative outcomes
Participants’ experience of recruitment and treatment, 
acceptability, reluctance to take olanzapine and reasons 
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for adherence and non-adherence were ascertained in 
qualitative interviews.

Statistical analyses
Descriptives
Means and standard deviations (SDs) are reported for 
descriptives of continuous variables and frequencies or 
proportions used to describe categorical variables. Pub-
lished guidance was used to handle missing items in 
scales where present, otherwise scales were pro-rated if 
fewer than 20% of items were missing.

Feasibility parameters
The main feasibility outcome of recruitment is presented 
as a proportion of the required sample size and as the 
proportion of participants recruited out of those who 
were approached and eligible (with exact 95% confidence 
interval). Other feasibility parameters are also presented 
as proportions with exact 95% confidence intervals. 
Confidence intervals were calculated using the Clopper-
Pearson method [28]. Completion rates of individual 
measures are presented as numbers with percentages; 
some measures only applied to certain subgroups of the 
sample (e.g., the age-dependent measures) and comple-
tion rates are presented out of the number who should 
have completed the measure.

Adherence to treatment was pre-defined in the Statisti-
cal Analysis Plan as taking at least 16 weeks (112 days) 
of olanzapine calculated from the total number of daily 
doses taken according to pill returns. However, pill return 
data was entirely missing for 9 participants and incom-
plete for several other participants, and so adherence to 
the intervention has instead been primarily defined in 
terms of daily doses prescribed (greater than 112 days). 
Consequently, this does not represent adherence to olan-
zapine in the same way and is more reflective of all par-
ticipants who remained in the trial.

Exploratory analyses: EDE-Q Global score, Weight 
(kg), and BMI (kg/m2) were explored for changes over 
time. The EDE-Q Global score was calculated by sum-
ming the four subscales and dividing the resulting total 
by the number of subscales (i.e. four) as per [29, 30].

Linear mixed models were used to model change over 
time in these measures, with time as the independent 
variable and with a random intercept for participant. 
Models using both categorical time (per the expected 
assessment time visit) and linear time (actual timing 
of assessment) were considered, with the latter used to 
calculate change in time per week (with 95% confidence 
intervals). Other time parameters were not considered 
due to the low sample size. These were constructed for 
the whole sample and in only the sample who “adhered” 
to olanzapine.

Baseline observations were included in the model as 
the reference group to estimate mean differences from 
baseline. Month 12 observations were omitted as there 
were only 2 observations of the EDE-Q at month 12 and 
no observations for Weight or BMI. All participants were 
included in these models if they had a least one obser-
vation of the measure (including at baseline). This linear 
mixed model approach assumes that data is missing at 
random; no other missingness mechanisms were con-
sidered as these analyses are intended to be exploratory 
only.

Scatter graphs were constructed with outcomes plotted 
against the actual timings of the assessment, with pre-
dicted values from the models used to plot an estimated 
trend over time (with confidence intervals).

No p-values were presented for any analyses, and all 
analyses were treated as underpowered and not to be 
used to make inferential conclusions.

Results
Patient enrolment and baseline characteristics
Participants were recruited across 10 sites in England 
from June 2022 to May 2023, and the study ended in 
December 2023 in accordance with the contract between 
the Sponsor and the Funder. Sites which recruited at least 
one patient into the study are listed in Supplementary S1. 
Three of the 10 sites did not consent any participants. 
Figure 1 shows the CONSORT diagram [31] for the trial. 
Fifty-two people were assessed at pre-screening for ini-
tial eligibility, of which 13 were excluded. Thirty-nine 
people were therefore approached, of which 10 declined, 
four were found to be ineligible or became ineligible fol-
lowing being approached and five were excluded for an 
unknown reason as data were missing. Twenty partici-
pants were consented, all of whom had a baseline assess-
ment and started olanzapine.

The main baseline demographics and clinical charac-
teristics for the 20 consented participants are presented 
in Table 1. For a comprehensive synopsis of demograph-
ics, clinical characteristics and baseline measurement 
results see Supplementary S2.

Feasibility measures
The main feasibility parameter was recruitment; 20 par-
ticipants out of the 55 required per the sample size calcu-
lation were recruited and 20 participants were recruited 
out of the 35 who were approached and identified as eli-
gible (57%, 95% CI, 39–74). Fifteen out of 20 (75%, 95% 
CI, 50–91) participants were prescribed olanzapine for 
over 112 days (16 weeks) during the study. However, body 
weight and BMI were measured in only 10 of these par-
ticipants at week 8 and week 16, even though they were 
still in the study at this point in time. Supplementary 
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Fig. 1  CONSORT diagram
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S3 depicts a comprehensive overview of the feasibility 
parameters and their confidence intervals.

Thirteen out of 20 (65%, 95% CI, 41–85) participants 
remained in the study until follow-up (either 6 or 12 
months). However, body weight and BMI were measured 
in only 11 of these participants at 6 months. Completion 
rates for the main individual measures at each timepoint 
are presented in Table  2. Comprehensive longitudi-
nal summary statistics for all measures are reported in 
the Supplementary S4. Supplementary S5 depicts BMI 
descriptives over time split by age (adult vs. adolescents).

Fourteen out of 18 participants (77%) at baseline said 
they would have participated in an RCT of olanzapine vs. 
placebo (3 participants, 17% responded as “don’t know” 
and data were missing for 2 participants). The percent-
age of people who would have agreed to take part in an 
RCT went down from 77% at baseline to 45% (5/11 par-
ticipants) at month 6.

Adverse events
Thirteen adverse events were recorded affecting seven 
(35%) participants (see Supplementary S6). There were 
two adverse reactions reported: diarrhoea/incontinence 
(assessed as possibly related to olanzapine) and ele-
vated alanine transaminase (ALT) (assessed as definitely 
related). There were no serious adverse events or serious 
adverse reactions reported. Two events of hospitaliza-
tion for anorexia nervosa were reported, but neither were 
considered related to the intervention by trial investiga-
tors and these events were not considered serious adverse 
events for this trial as outlined in the protocol.

Exploratory change over time in outcomes
There was a mean decrease of 0.07 (0.04, 0.09 95% CI) 
in EDE-Q Global Score per week in the whole sample of 
20 participants and a mean BMI increase of 0.08 kg/m2 
(0.06, 0.10 95% CI) per week. These values did not change 
when analyses used only the subsample of 15 partici-
pants who had olanzapine prescribed over 112 days. See 
Fig. 2 and Fig. 3 for patients who adhered to olanzapine 
treatment. Supplementary S7 shows further figures and 
exploratory results.

Olanzapine levels were only measured in 4 partici-
pants. Their mean serum level was 14 ng/ml (see Supple-
mentary S8).

Discussion
In summary, only 20 of the 55 potential participants 
could be included into the study, only 13 of these 20 par-
ticipants (65%) completed the trial up till 6 or 12 months. 
Thus, the study failed to meet the recruitment target and 
showed low adherence rates for treatment with olanzap-
ine. Reluctance of patients to agree to olanzapine [7] and 
the low adherence rates [8] have been reported in previ-
ous studies.

Participants who were recruited into the trial showed 
on average an improvement in their ED psychopathology 
as measured using the EDE-Q Global score as well as an 
increase in BMI of 0.08 kg/m2 per week. Thus, the BMI 
increase in our study and in the RCT reported by Attia et 
al. [8] was ∼ 0.3 kg/m2 per month.

There are several potential reasons why this feasibility 
study did not recruit the envisaged number of patients. 
Firstly, the study was conducted during the COVID-
19 pandemic when inpatient and daycare services had 
reduced numbers of therapy places and outpatient ser-
vices worked mainly remotely. This situation led to 
fewer patients who could be approached in person and 
recruited for the study. Another consequence of the pan-
demic was that clinical services for people with EDs were 
overwhelmed because many staff members were on sick 
leave or deployed (e.g., to vaccination hubs or specialised 
COVID-19 services), with some ED services having half 

Table 1  Main baseline demographics and clinical characteristics 
for the 20 consented participants
Baseline demographics/scales Available data n (%) / Mean (SD)
Self-reported gender 20 (100%)
Male 0 (0%)
Female 19 (95%)
Non-binary 1 (5%)
Ethnicity 20 (100%)
Black 0 (0%)
White 15 (75%)
Asian/Asian British 2 (10%)
Mixed/Multiple ethnic groups 3 (15%)
Other 0 (0%)
Primary diagnosis 20 (100%)
Anorexia Nervosa 18 (90%)
Atypical Anorexia Nervosa 2 (10%)
Setting at time of recruitment 20 (100%)
Outpatient 18 (90%)
Inpatient 1 (5%)
Day care 1 (5%)
Age 20 (100%) 16.3 (3.1)
Adolescents (12–17) 15 (75%)
Adults (18–24) 5 (25%)
Height (m) 20 (100%) 1.6 (0.082)
Weight (Kg) 20 (100%) 46 (7.2)
BMI (kg/m2) 20 (100%) 17 (1.8)
EDE-Q Global score 20 (100%) 4.8 (0.68)

Table 2  Completion rates for the main individual measures at 
each timepoint
Scales Week 8 

completion 
(n, %)

Week 16 
completion 
(n, %)

Month 6 
comple-
tion (n, %)

Weight (Kg) 10 (50%) 10 (50%) 11 (55%)
BMI (kg/m2) 10 (50%) 10 (50%) 11 (55%)
EDE-Q Global score 11 (55%) 9 (45%) 7 (35%)
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Fig. 3  BMI over time in people who adhered to olanzapine. This graph corresponds to a mean increase of 0.08 kg/m2 (0.06, 0.11 95% CI) per week in 
those who adhered to olanzapine

 

Fig. 2  EDE-Q Global score over time in people who adhered to olanzapine. The graph corresponds to a mean decrease of 0.07 EDE-Q Global score (0.04, 
0.09 95% CI) per week
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their positions vacant. Therefore, staff may have priori-
tised clinical needs over research with the consequence 
that recruitment, booking appointments for follow-up 
assessments, completion of all examinations and ques-
tionnaires at each time point, and the documentation 
of results may have been affected. The current study 
included laborious baseline measurements (e.g. physi-
cal examinations, ECG, blood tests and questionnaires) 
which, taken together, meant a significantly bigger effort 
than the usual clinical prescription of olanzapine.

Secondly, the inclusion and exclusion criteria of this 
feasibility study may have been too strict. Notably, the 
narrow age range (12–24 years) was not helpful for 
recruitment: Several people with AN who were older 
than 24 years had asked to be part of the study but could 
not be included. In terms of exclusion criteria, there was 
reluctance to do a pregnancy test or to take contraceptive 
measures. Some clinicians felt that the topic of sexuality, 
reproduction and contraception was difficult to address 
with children and adolescents. Another example is that 
there were a handful of agitated and anxious patients 
who were eligible in principle and considered for the 
study, but their clinicians felt that they should commence 
olanzapine on the same day. As these people would not 
have had the required time to consider study participa-
tion, they were not included. The study protocol required 
that all baseline measurements were performed before 
olanzapine was started. Some ED services did not have 
the necessary equipment immediately available, and 
waiting for these results would have led to a delay in the 
start of olanzapine.

Thirdly, olanzapine is known to lead to weight gain, 
and patients with AN fear this particular side effect of 
medication [32] as it relates to their core psychopathol-
ogy [33]. The information about weight gain as a side 
effect of olanzapine is freely available on the internet, 
textbooks and the relevant product information. A previ-
ous survey among patients with AN showed that many 
have concerns about potential weight gain, increased 
appetite, changes in body shape and metabolism during 
psychopharmacological treatment; and most think that 
medication should help with anxiety, concentration, sleep 
problems and anorexic thoughts rather than weight gain 
[32].

Three of the 10 sites did not consent any participants, 
while other sites were able to do so. Potential reasons are 
different pressures on the health care providers and their 
research and development departments, the number of 
potentially eligible patients in each service, and the dif-
ferent availability of assessments (e.g., ECT or olanzapine 
serum concentration measurement). However, it remains 
speculative whether a higher number of study sites with 
easy access to the necessary assessments for this study 
might have led to higher recruitment rates.

We had embedded a qualitative study into OPEN to 
understand clinicians’ views and experiences of using 
olanzapine in AN and the challenges in implementing the 
trial in clinical settings. This study identified four main 
themes spanning acknowledgment of patient/family con-
cerns, prioritisation of person-centred care, limited ser-
vice capacity, and the strict study eligibility criteria, thus 
providing valuable insight into individual and systemic 
challenges with implementing a feasibility study with 
olanzapine for AN [34].

Current scientific knowledge about antipsychotic-
induced weight gain is mainly based on studies in 
patients with schizophrenia or bipolar disorder [35]. 
However, even drug-naïve patients with schizophrenia 
have a higher risk to develop a metabolic syndrome [36]; 
whereas AN has been reported to have genetic correla-
tions with fat mass, BMI, type 2 diabetes, fasting insulin 
and insulin resistance [37]. A recent network meta-analy-
sis comparing physiological effects of antipsychotic drugs 
in children and adolescents with neuropsychiatric and 
neurodevelopmental conditions identified an acute treat-
ment for a median duration of seven weeks with olan-
zapine increased BMI by 1.24 kg/m2 [38]. Thus, the risk 
for metabolic side effects and the mechanisms that lead 
to weight gain or metabolic changes under olanzapine 
might differ between patient groups.

However, most alternative medications in AN have 
been used and tested in the past because of their ability 
to help with weight recovery. The cannabinoid receptor 
agonist dronabinol, for example, showed efficacy regard-
ing weight gain in a cross-over RCT [39, 40]. Likewise, 
for the atypical antipsychotic drug aripiprazole, several 
case series [41–43] and two retrospective case-controlled 
studies [44, 45] have reported successful treatment in 
AN. There is also evidence from a single small RCT 
with lithium [46] that this led to weight gain but not to 
changes in ED psychopathology.

Data on pill return was missing in most cases. We 
believe that pill count by a clinician or the monitoring 
of prescription charts would have been a more success-
ful measure of concordance, particularly for inpatients. 
However, most study participants were already outpa-
tients at inclusion or became outpatients during the 
study. For outpatients, it might have been too difficult to 
remember to keep their old pill films over several weeks 
or and bring them to the next assessment. Often, the 
medication was prescribed by GPs and dispensed by local 
pharmacists. However, in a future RCT, it might be easier 
to monitor adherence by centralising the dispensing of 
medication.

Novel psychopharmacological approaches to treat AN 
are the typical psychedelic psilocybin [47], , which has 
shown safety, tolerability and beneficial effects on ED 
psychopathology in a small feasibility study in AN [48], 
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and the atypical psychedelic ketamine [49], which might 
have benefits on depressive and ED symptoms in people 
with AN [50]. These two psychedelics have the advantage 
that they do not immediately lead to weight gain, a side 
effect that may have deterred patients with AN from tak-
ing olanzapine in this study.

Novel biological, but non-pharmacological, treatment 
approaches for people with AN include different forms 
of non-invasive brain stimulation and deep brain stimu-
lation with evidence from small RCTs for the efficacy of 
repetitive transcranial magnetic stimulation and tran-
scranial direct current stimulation regarding mood, anxi-
ety and ED psychopathology [51].

As there are novel biological treatment options for 
further investigation in AN, such as psilocybin and ket-
amine, as well as non-invasive brain stimulation treat-
ments on the horizon, olanzapine may not be the 
preferred medication for people with AN and their clini-
cians. However, these treatments are currently labour- 
and cost-intensive because patients either have to be 
observed for long periods of time in a clinical setting for 
safety reasons or they receive psychedelic-assisted ther-
apy for several hours per dosing session. Thus, olanzap-
ine may still be considered by clinicians as a treatment 
option for AN.

Although monitoring of serum concentrations of olan-
zapine was part of the study as a compliance and safety 
measure, olanzapine levels were only measured in 4 par-
ticipants as this proved difficult for the trial sites as this 
is not part of standard practice. Nonetheless, monitoring 
of olanzapine serum concentrations has been suggested 
to increase the safety of olanzapine treatment, and a pre-
liminary therapeutic reference range between 11.9 and 
39.9 ng/mL has been suggested for adolescents with AN 
[52]. The mean level of the 4 participants where olanzap-
ine was measured in the serum was 14 ng/ml which is at 
the lower end of this reference range.

Conclusions
Our open feasibility study to test olanzapine in young 
people with AN failed to recruit enough patients, and 
the adherence rate was lower than expected. The reluc-
tance of patients to agree to olanzapine [7] and the low 
adherence rates [8] have been reported in previous stud-
ies. Therefore, an RCT to test olanzapine would need a 
higher recruitment effort, and the expectations regarding 
adherence should be reduced.
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