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1 | INTRODUCTION
Anorexia nervosa (AN) is an eating disorder in which the
person has a significantly lower body weight in view of age,
sex, development, and body health due to limitation of en-
ergy intake. In AN, the desire to have a thin body despite the
low body weight and the excessive fear of gaining weight
push the patient to various specific behaviors to lose weight.
The main problem is about perceiving body weight or shape.
When assessing oneself, the person attaches undue impor-
tance to body weight and shape or cannot comprehend the
importance of low body weight at that time.! AN is also
associated with the risk of developing lifetime psychiatric
comorbidity.2

Anorexia nervosa may be comorbid with mood disor-
ders, especially major depression, anxiety disorders, ob-
sessive-compulsive disorder, autism spectrum disorder,
attention-deficit/ hyperactivity disorder (ADHD), personality
disorders, and substance use disorder.” Psychotic symptoms
may appear temporarily during the course of AN, but studies
showing comorbid psychotic disorders are also present.‘"6

The clinician's priority in the treatment is to ensure ad-
equate caloric intake and correction of malnutrition.” Both
individual and family-oriented psychotherapies constitute
an important part of the treatment. Although there is cur-
rently no approved medication by the FDA (The Food and
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Aripiprazole contributes an increase in body mass index and attenuation in anorexia
nervosa (AN) symptoms, leading clinical improvements with lower side-effect pro-

file; but it is not enough to cure comorbid depressive symptoms in AN.
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Drug Administration) in the treatment, medication (espe-
cially olanzapine) may be necessary for patients with ex-
cessive anxiety and agitation.8 In a review conducted in
2016, studies using typical/atypical antipsychotics, selec-
tive serotonin reuptake inhibitors (SSRIs), tricyclic antide-
pressants (TAD), monoamine oxidase inhibitors (MAOI),
mood stabilizers, benzodiazepines, alpha 2 adrenergic ag-
onists, and many other agents were examined. However,
strong evidence of treatment efficacy for AN could not be
obtained.’

Aripiprazole is an atypical antipsychotic medicine that
has partial agonistic effects on D2, D3, and SHT 1A receptors
and antagonistic effects on SHT2 receptors. It has FDA ap-
proval for use in the treatments of manic or mixed episodes
associated with bipolar disorder, Tourette's syndrome, au-
tism-related irritability, schizophrenia, and resistant depres-
sive disorders.'” Researches on neurobiology suggest that
brain reward circuits are hypersensitive in AN, which may
be associated with hypersensitivity in the dopamine system
and may provide treatment goals.''""* Aripiprazole is thought
to lead to improvements in brain functions by regulating D2
receptor activity.14 In a study conducted in patients with AN,
weight gain, decrease in obsessions associated with body
image and food, improvement in comorbid depression or
anxiety, and increase in cognitive flexibility were shown with
the use of aripiprazole.15 There are case series showing that
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aripiprazole treatment in AN is associated with an increase in
body mass index.'®

When the literature is reviewed, there are a limited num-
ber of studies, case reports, and case series about aripiprazole
in the treatment of AN (See Table 1). Although it is a
commonly shared opinion that aripiprazole treatment reduces
obsessive eating attitudes and comorbid depressive symp-
toms in AN, it is difficult to find evidence-based data related
to these improvements. In addition, the low side-effect profile
of aripiprazole is thought to be beneficial in improving the
treatment compliance for young people with AN who usually
have treatment compliance problems. In light of the findings
and clinical observations in the literature, this study aimed to
evaluate the changes in body mass indexes, depression sever-
ity, clinical improvement scores, and drug-related side effects
before and after aripiprazole treatment in patients with AN
who were treated with aripiprazole.

2 | METHODS

The study was designed as a retrospective case study. Eleven
girls aged 11-17 years who applied to the Ege University
Department of Child and Adolescent Psychiatry between
2017 and 2019 and continued their clinical follow-up for at
least 20 months with anorexia nervosa were included in the
study. Ethical committee approval for the study was received
from the Medical Research Ethics Committee of the Ege
University (Decision no: 19-8.1T/54). The cases and their
parents were informed about the use of their medical infor-
mation in the study, and written consent was obtained from
them.

2.1 | Case selection

Patients aged 11-17 years who fulfilled the psychiatric di-
agnosis of anorexia nervosa according to Diagnostic and
Statistical Manual of Mental Disorders-5 (DSM-5) criteria

TABLE 1 Studies investigating the effectiveness of aripiprazole in AN
Publication
Author(s) year Age Number of patients
Trunko et al 2011 15-55 8 (5 with AN, 3 with
BN)
Frank 2016 12-17 4
Frank et al 2017 14.4* (ARI —) 84 (ARI —-)
15.0° (ARI +) 22 (ARI+)
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and regularly used “aripiprazole” were included. Patients
with autism, mental retardation, psychotic disorder, bipolar
disorder, and/or substance use disorder were excluded from
the study.

First psychiatric examinations of the patients were carried
out by assistant doctors (A.T, T.0, G.Y, N.M) who had suf-
ficient clinical experience. To clarify the current diagnoses
and comorbidities, a second psychiatric interview was con-
ducted by two academic doctors (B.O, S.K) who had at least
15 years of clinical experience.

2.2 | Evaluation materials and case follow-
up process

After completion of the case selection procedure, clinical di-
agnoses of the patients, comorbidities, sociodemographic in-
formation, all medical treatments chronologically applied to
each case, initial and highest doses, side effects and benefits,
transition to aripiprazole, initial and highest doses of aripipra-
zole, benefits, duration of use and the presence of side effects
were noted. Eating disorder symptoms were determined by
psychiatric examinations based on DSM-5 criteria. Clinical
Global Impression Scale (CGI),'® Beck Depression Inventory
(BDI),19’20 and body mass index (BMI) were used for the eval-
uation of the cases. In each case, a multidisciplinary approach
was carried out within the scope of psychopharmacological
treatment arrangements, interviews with nutritionists, support-
ive psychotherapies, and pediatric consultations when needed.
Body mass index (BMI) scores of the patients were measured
at the beginning and the end of the treatment.

2.3 | Statistical analysis

The SPSS (The Statistical Package for Social Sciences)
22.0 program was used to analyze whether the data ob-
tained from the CGI, BDI scores, and the mean BMIs of
the cases differed significantly before and after treatment.

Dosage of
aripiprazole = Duration Result
5-15mg/d  4-41 mo Decrease in fear of eating,
obsessional thoughts,
increase in BMI
2-5mg/d  2-4 wk Improve in body image,
decrease in fear of eating
1-5mg/d 15.9"d (ARI -) Increase in BMI, weight gain

18.9" d (ARI +)

Abbreviations: AN, anorexia nervosa; ARI, aripiprazole; BMI, body mass index; BN, bulimia nervosa.

“Mean value.
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Kolmogorov-Smirnov test was used to determine whether
the quantitative variables were suitable for normal distri-
bution. In terms of variables with normal distribution, the
groups were compared with two independent samples t test.
The groups were compared with the Mann-Whitney U test
for variables not showing normal distribution. P < .05 was
considered statistically significant.

3 | RESULTS

The ages of the 11 patients ranged from 11 years 8 months
to 17 years at the time of the first admission, with a mean
age of 14.3 years. The follow-up period of the patients in our
clinic lasted for 20-28 months. The mean follow-up period
was 23.7 months. All the patients were followed up in our
outpatient clinic, and none of them had a history of inpatient
treatment in a psychiatric service. Descriptive features of the
cases such as familial characteristics and the comorbidities of
the patients are shown in Table 2.

3.1 | Clinical follow-up findings
Pharmacological treatment history and data related to the
usage of aripiprazole are shown in Table 3. Nine of the 11
cases had antipsychotic medication at the beginning of the
treatment, four of them had risperidone (n = 4; 44.4%), three
of them had olanzapine (n = 3; 33.3%), and the remaining
two had aripiprazole (n = 2; 22.2%).

In the first stage of pharmacological treatment, four of the
11 cases had medication alterations due to side effects (ga-
lactorrhea due to risperidone [n = 1]; sedation and increased
appetite due to risperidone [n = 1]; and increased appetite
due to olanzapine [n = 2]; Cases—2—4—5 and 7). In two
cases, the first treatment (fluoxetine and risperidone) did not
show any benefit, so the treatments were changed (Case-8
and Case-10). In three cases, despite the benefits of the first
treatment, aripiprazole was added to the first treatment to ac-
celerate the clinical improvement (Cases—1—3 and 11). In
the remaining two cases, since the initial treatment of fluoxe-
tine + aripiprazole was shown to be beneficial, no treatment
modification was performed (Case-6 and Case-9).

3.2 | Aripiprazole usage and
clinical outcomes

All the cases included in the study used aripiprazole.
Aripiprazole treatment duration ranged from 18 to 28 months.
The mean initial dose of aripiprazole was 2.02 mg/d (mini-
mum 0.5 mg/d; maximum 5 mg/d). The highest mean dose
of aripiprazole used in the cases was 6.86 mg/d (minimum

TABLE 2 Familial characteristics and comorbidities of the cases

with AN
Cases with anorexia nervosa (n = 11) n (%)
Presence of familial psychopathology
Yes 6 (54.6)
No 5(45.4)
Education level of mother (year)
0-5y 2 (18.1)
6-8y 0(0)
9-11y 4 (36.3)
>12y 5(45.4)
Education level of father (year)
0-5y 1.(9)
6-8y 0(0)
9-11y 2 (18.1)
>12y 8(72.7)
Comorbid psychiatric diagnoses of the cases
Major depression 10
(90.9)
Attention-deficit/Hyperactivity disorder 4 (36.3)
Anxiety disorders 2 (18.1)
Obsessive-compulsive disorder 2 (18.1)
Social phobia 109

2.5 mg/d; maximum 15 mg/d; see Table 3). In 27.2% (n = 3)
of the cases, the maximum dose of aripiprazole was 10 mg/d
or more, and in the remaining 72.7% (n = 8), the maximum
dose was less than 10 mg/d.

No side effects were observed in seven of nine patients
(77.7%) in whom aripiprazole was subsequently added to their
treatment. One of the remaining two cases (22.2%) had in-
creased appetite due to aripiprazole (Case-2); the other case had
sedation that started in the previous treatment and continued
with aripiprazole (Case-7). In two of the four cases (50%) who
had switched to aripiprazole treatment due to side effects of
the previous treatment, the side effects disappeared completely
(Case-4 and Case-5). Among 11 cases using aripiprazole, an
aripiprazole-induced side effect was identified in only one case
(n =1, 9.1%; Case-2) and this was an increase in appetite.

Fluoxetine was the most commonly used antidepressant
in the initial treatment (54.5% of the cases, [n = 6]), whereas
after switching to aripiprazole, the most commonly preferred
antidepressant used with aripiprazole was sertraline (54.5%
of the cases [n = 6]); therefore, it was observed that anti-
depressant which was frequently preferred in the beginning
and the end of the treatment was different. Data on treatment
history and the use of aripiprazole are shown in Table 3.

There were clinically significant improvements in obses-
sive eating attitudes and behaviors in all patients. While the
mean BMI (BMI1) at the beginning of treatment was 16.02,
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the mean BMI (BMI2) increased to 20.63 at the end of fol-
low-up. In nine (81.8%) of the 11 patients, the difference be-
tween the last and the first BMIs was over 3. BMI changes
were statistically significant (P < .001, t = —5.474).

The mean CGI- “disease severity” score (CGIS1) of the 11
patients at the beginning of the treatment was 6.09 points (be-
tween “severely ill” and “very extremely ill”’), whereas the mean
score at the end of follow-up (CGIS2) was 1.82 (“normal, not at
all ill”’). The change in the CGIS scores was statistically signif-
icant (P < .001, t = 11.017). While the mean “improvement”
score was 2 (“much improved”) for 11 cases, the mean CGI-
“side effect severity” score was 1.36 points (between ‘“none”
and “not significantly interfere with patient's functioning”).

In addition, the mean BDI score (BDI1) before the treat-
ment was 21.36, whereas in the last session, the mean BDI
score (BDI2) reduced to 16.09 points. However, the differ-
ence between BDII and BDI2 scores was not statistically
significant (P = .249, t = 1.188). The changes in disease se-
verity during the treatment period, depression scores, BMIs,
the degree of improvement of the patients with treatment, the
current medications, and the severity of the side effects are
demonstrated in Table 4.

4 | DISCUSSION

In this study, the changes in the course of the disease as a
result of aripiprazole use together with other antipsychot-
ics and antidepressants in 11 female adolescents with ano-
rexia nervosa were investigated. The data obtained from the
study showed that reductions in the symptoms and clinical
improvements were seen in all the patients. It was found that
there were more treatment-related side effects and insuf-
ficient reduction in the symptoms of the disease in patients
who did not start treatment with aripiprazole at the begin-
ning compared to the patients who started the treatment with
aripiprazole. When the treatments were replaced with ari-
piprazole, there were fewer side effects and more clinical
benefits. In addition, an increase in BMIs was observed in all
the patients who used aripiprazole. Moreover, the severity of
depressive symptoms decreased in most of the patients with
AN (63.6%) with aripiprazole.

Studies on the neurochemistry and neurobiological pro-
cesses of AN show that dopamine and dopamine receptors
play an important role on the neurobiological basis of AN. D1
and D2 receptors can lead to illusion in body perception, and
D1 and D2 receptor hypersensitivity may be associated with
hunger sense and binge eating attack. Moreover, D2 receptors
may play arole in cognitive flexibility and dopamine receptor
agonists increase the learning process and reduce anxiety in
patients with low weight and low estrogen levels.?! Parallel
to these implications, it is considered that dopamine D2 re-
ceptors have effects on energy homeostasis, leptin signal,

and body composition, which contributes to the weight gain
effect. In this way, it is thought to be involved in metabolic
mechanisms that increase weight gain.m'24 For these reasons,
the role of dopamine receptors in AN is undeniably import-
ant. The emergence of associations between dopamine-dopa-
mine receptors-AN trio revealed that medications acting on
dopamine receptors may be beneficial for the symptoms of
anorexia nervosa, and few studies supported this hypothesis.
Consistent with this hypothesis, clinical improvement in AN
patients was observed with aripiprazole in our study.

Unlike other atypical antipsychotics, having partial ago-
nistic effects on dopamine receptors, increasing treatment ad-
herence due to low side-effect profile, aripiprazole attracted
attention and aripiprazole usage in AN has become more visi-
ble in the literature in recent years. Aripiprazole is considered
to improve brain function by regulating the dopamine system
which is thought to be hypersensitive in AN. 1314 1 addition,
it is stated that aripiprazole helps to improve insight and be-
havioral changes.16 Furthermore, aripiprazole treatment has
been reported to be associated with an increase in BMI in pa-
tients with AN.'® In our study, it was observed that obsessive
and inappropriate eating behaviors such as calorie calcula-
tion, calorie restriction, binge eating decreased, and BMI in-
creased in the clinical follow-ups in the patients who started
treatment with aripiprazole or who switched to aripiprazole
treatment after the initial treatment.

In our study, the changes in terms of benefits and side
effects after antipsychotic medications were found to be
consistent with the literature. In four of the seven patients
(Cases—2—4—5 and 7) who have initiated treatment with
an antipsychotic (risperidone and olanzapine) other than ar-
ipiprazole, side effects that interfered with the compliance
were observed and treatments were switched to aripiprazole.
Aripiprazole was added to the treatment due to needs arising
from clinical findings such as insufficient benefit from the
initial treatment or the desire to reduce obsessive eating be-
haviors in the remaining three cases (Cases—1—3 and 10).
When side effects were evaluated in patients after the use of
aripiprazole, the rate of adverse effects observed with the use
of aripiprazole was quite low (aripiprazole caused elevated
appetite in only one case of 11 cases [Case—2]). It can be
considered that this situation increases the treatment compli-
ance and increases benefits from medication and also enables
patients to cope with fewer metabolic complications due to
fewer side effects.

In a double-blind placebo-controlled study conducted in
adolescents and young adults in order to investigate the use
of risperidone in AN, there were no significant differences
between placebo and risperidone-treated groups in terms
of improvement in body perception, decrease on anxiety
symptoms and shortening on recovery time. Also, some side
effects like fatigue and dizziness were observed more fre-
quently in the risperidone group than in the placebo group.
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TABLE 4 Changes in BMIs, depression scores and disease severity after treatment in patients with AN using aripiprazole; side-effect severity

and current drug treatments in clinical follow-ups

CGI “Disease
Severity” (CGI-S)
BMI value®* Score®” BDI score™”
BMI1 BMI2 CGIS1 CGIS2 BDI1 BDI2
Case 1 17 17.3 7 4 43 31
Case 2 18.7 224 5 2 34 27
Case 3 16.8 22.5 5 1 24 14
Case 4 15.3 20.7 6 2 2 4
Case 5 16.4 22.3 6 1 14 26
Case 6 15 20.6 5 2 19 19
Case 7 15.6 20.7 6 3 20 0
Case 8 16.5 20.1 6 1 19 12
Case 9 13.5 17.3 7 1 24 14
Case 10 13.1 24.1 7 1 13 7
Case 11 18.4 19 7 2 23 23
P> <.001 <.001 249
t —5.474 11.017 1.188

CGI CGI “Disease Current drug
“Improvement” Severity” treatments
3 1 Sertraline 150 mg/d,
Risperidone 1.5 mg/d,
Aripiprazole 5 mg/d
2 2 Sertraline 50 mg/d,
Aripiprazole 10 mg/d
1 1 Remission
3 1 Sertraline 50 mg/d,
Aripiprazole 7.5 mg/d
2 1 Sertraline 100 mg/d,
Methylphenidate
27 mg/d, Aripiprazole
5 mg/d
2 Remission
3 Escitalopram 20 mg/d,
Aripiprazole 5 mg/d
1 1 Sertraline 50 mg/d
1 1 Remission
2 1 Aripiprazole 1.25 mg/d,
Methylphenidate
40 mg/d, Sertraline
75 mg/d
3 1 Fluoxetine 20 mg/d,

Aripiprazole 3 mg/d

Abbreviations: BDI, Beck Depression Inventory; BDI1, Beck Depression Inventory score at the beginning of the treatment; BDI2, Beck Depression Inventory score at
the end of follow-up; BMI, body mass index; BMI1, body mass index at the beginning of the treatment; BMI2, body mass index at the end of follow-up; CGI, Clinical
Global Impression Scale; CGIS1, Clinical Global Impression Scale-Disease severity score at the beginning of the treatment; CGIS2, Clinical Global Impression Scale-

Disease severity score at the end of follow-up.

“Independent samples 7 test was performed to compare BMI, CGIS-S, and BDI scores of the patients before and after treatment.

*P value <.05 indicates a statistically significance.

Besides, this study indicated there were significant increases
in prolactin levels in the risperidone-treated group.25 In a pla-
cebo-controlled study about olanzapine use in adolescents
with AN, an increase in fasting glucose and insulin levels was
reported in the olanzapine-treated group.26 It was also stated
that risperidone, olanzapine, and amisulpride had no signifi-
cant effect on body mass index and dissatisfaction with body
shape in a meta-analysis of AN Briefly, more studies are
needed on the efficacy of second-generation antipsychotics
such as risperidone and olanzapine, and the data show that
these medications do not have sufficient satisfactory efficacy
in AN and make it difficult to adapt to treatment because of
possible side effects.®?

In the literature,
agent or combinations have a higher effect size in the

there is a debate about which

psychopharmacological treatment of AN. A study shows that
SSRI + aripiprazole combination therapy is more effective
in reducing inappropriate eating attitudes and rituals when
compared with SSRI monotherapy and SSRI + olanzapine
combination therapy.30 The data obtained in our study sup-
port this study. Two of 11 patients (Case—6 and Case—9)
who started treatment with SSRI + aripiprazole combination
were in remission without requiring any other medication
treatment. Moreover, aripiprazole was added in two patients
(Case—8 and Case—11) whose initial treatment included
SSRI monotherapy to increase clinical benefits. Besides,
treatment was changed to SSRI + aripiprazole in seven pa-
tients who started treatment with SSRI + olanzapine/risper-
idone combination due to insufficient clinical benefit or side
effects. During the follow-up, one of these seven patients had
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remission (Case—3), and the other six showed significant
improvements in AN symptoms.

In 2007, Aripiprazole was approved by the FDA for usage
in depressive disorder. However, there is no strong evidence
in the literature regarding the extent to which aripiprazole
improves the depressive symptoms of patients with AN. It
was reported that depressive symptoms regressed after treat-
ment with SSRI and antipsychotics including aripiprazole in
a group of patients with AN and bulimia nervosa in a case
series of 2011."% In a study investigating the combination of
augmentation with aripiprazole in patients with AN, it was
suggested that SSRI + aripiprazole combination significantly
reduced depressive symptoms.30 In our study, although the
mean depression score after treatment decreased compared
to the mean score before treatment of 11 cases, this reduc-
tion was not statistically significant. This situation may be
related to the low number of cases or the psychopathological
nature of the sample. It also can be explained by the fact that
although aripiprazole is found to be beneficial in depression,
it might not an appropriate choice for depression in patients
with AN.

There are some strengths and limitations of our study.
The first strength of the study is the fact that the cases con-
sist of only AN without any other specified eating disorders
or bulimia nervosa cases. Moreover, the clinicians in the
study closely followed the cases and recorded the changes
regarding patients’ psychiatric conditions. Looking at the
limitations of the study, the findings cannot be generalized
because of the small sample size. Besides, since all patients
included in the study had multiple medications, it was dif-
ficult to determine and predict which improvements in AN
symptoms were the direct effects of aripiprazole. Therefore,
double-blind placebo-controlled studies are needed to elimi-
nate this limitation.

To conclude, both pharmacological and nonpharma-
cological (nutritional and psychotherapeutic) interven-
tions have a role in the treatment of anorexia nervosa.
Agents used in psychopharmacological treatment provide
to improve the psychopathologies accompanying AN.
Aripiprazole is becoming a more preferred alternative in
treatment in terms of decreasing obsessive eating attitudes
and increasing BMI in AN. In this case series, the use of
aripiprazole increased the BMIs of the cases and decreased
the core clinical findings related to AN. On the other hand,
it was observed that depressive symptoms of AN patients
receiving aripiprazole did not decrease significantly.
Compared with other antipsychotic agents, aripiprazole
had fewer side effects in patients with AN and, as a result,
improved treatment compliance. These findings should be
replicated and studied with larger sample groups in order
to determine the efficacy and role of aripiprazole in the
treatment of AN more clearly.
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