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Abstract

Background Appetite suppression and weight loss are established potential side effects of most medications

for attention deficit/hyperactivity disorder (ADHD). These side effects may be especially problematic when using stim-
ulants to treat ADHD in the context of a restrictive eating disorder, such as avoidant restrictive food intake disorder
(ARFID), although these diagnoses are often comorbid in children. This paper presents a combined approach to treat-
ing ADHD comorbid with ARFID using stimulant medication and behavior management within a partial hospitaliza-
tion program (PHP) and intensive outpatient program (IOP)for eating disorders. The aim of this paper is to determine
if the continued or new use of stimulant medication allows for adequate weight restoration by reviewing a series

of cases receiving the combined treatment.

Case presentations Consecutive patients with a historical or new diagnosis of ADHD when presenting for treatment
for ARFID were included in this case series. This series included 10 patients (8 male, 2 female) who received pharma-
cotherapy using stimulants and behavior management interventions involving structured mealtimes and contin-
gency management. All treatment occurred within the context of a PHP/IOP for childhood eating disorders. All youth
were able to effectively continue on stimulant medication, show clinical benefit in core ADHD symptoms, and able

to gradually restore weight. In all cases, stimulant medications were not discontinued, but in some cases, doses were
optimized (increased or decreased), switched to a different stimulant, or augmented with non-ADHD medication,
such as mirtazapine, to support the management of ADHD while concurrently assisting in weight gain as necessary
for the treatment of ARFID. Only one patient was newly started on a stimulant medication; as this was near the end

of her treatment stay, limited conclusions can be drawn from this case.

Conclusions These findings support the use of pharmacotherapy, including continuing stimulant medication,
when combined with behavior management strategies as a potentially effective treatment approach for ADHD
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in youth with ARFID in the PHP/IOP setting. Future studies using more rigorous methodology, longer follow-up times,

and within other treatment settings are needed.

Keywords Attention deficit hyperactivity disorder, Avoidant restrictive food intake disorder, Stimulant medication,

Children, Case series

Background

Attention deficit/hyperactivity disorder (ADHD) is a
common neuropsychiatric condition that can cause
significant educational and social impairment, with a
recent meta-analysis showing an overall pooled esti-
mate of 7.2% prevalence in youth aged 18 and under [1].
Although pharmacotherapy is one of the primary effec-
tive interventions for youth exhibiting ADHD, medica-
tion has been associated with appetite suppression [2,
3] and weight loss [4]. While these side effects are man-
ageable in most circumstances and not a leading cause
for discontinuation, for children and adolescents who
are underweight and struggling with restrictive eating,
they can be more problematic [5].

A meta-analysis showed that those with eating disor-
ders have higher rates of comorbidity with ADHD by
an odds ratio of 2.57 [6]. Given the potential problems
with medication management of ADHD within this
population, guidance on the successful management
of these comorbid conditions is extremely relevant for
clinical practice and information in this area is lacking.

The overlap between avoidant/restrictive food intake
disorder (ARFID) and ADHD is of particular interest,
as this eating disorder has a younger age of onset, a
higher proportion of males compared to other restric-
tive eating disorders [7, 8], and this overlap may occur
in 15-40% of patients [9, 10]. Existing literature on the
treatment of these comorbid conditions is scarce and
includes a single case report of 2 young patients with
ARFID and ADHD treated with stimulants. These case
reports indicated that stimulant medications exacer-
bated restrictive eating behaviors and lead to weight
loss [11]. Based on the potential serious consequences
of stimulant medication use in restrictive eating disor-
ders, the authors encouraged future study of the dual
treatment of these conditions in order to optimize
outcomes.

To that end, we present a larger case series detailing
the use of psychopharmacologic medications to target
ADHD symptoms in patients with co-occurring ARFID
and ADHD within a partial hospital program (PHP)
and intensive outpatient program (IOP) for eating dis-
orders. A common approach in our program is to com-
bine ADHD medications (including stimulants) with
behavior management strategies to enhance motivation
and shape eating behavior during mealtimes.

Prior to undertaking this retrospective chart review, we
had informally observed that in addition to improvement
in ADHD symptoms such as inattention, impulsivity, and
hyperactivity with stimulants, there were often other use-
ful treatment effects that helped promote weight resto-
ration. These included improved meal compliance and
pacing at meals (i.e., eating within a specific timeframe).
Eating and completing a meal is a goal-directed task;
with improvement in ADHD management, we observed
an improved focus on eating at mealtimes and reduced
distractibility and hyperactive behavior. The use of
increased structure at mealtimes, both in program and at
home, likely also improved patients’ ability to persist with
eating.

Other observations included a positive response to
contingency management procedures. While reinforce-
ment in and of itself may have promoted eating behav-
ior, this response may also be the result of improved
engagement with motivational systems. Neurobiologi-
cal theories of ADHD implicate deficits in motivation-
arousal systems as core features of the disorder [12]. Thus
it is possible that effective medication management may
improve patients’ abilities to respond to contingency
management procedures and persist in their efforts to
earn reinforcers.

The primary aim of this retrospective chart review
was to take a closer look at our outcomes to determine
if stimulant medication is safe and helpful in currently or
recently underweight patients with ADHD and ARFID
who require a higher level of care. Overall, based on these
previous informal observations, we hypothesized that
stimulant medication combined with behavior therapy
in the therapeutic and highly structured setting of an eat-
ing disorder PHP/IOP would allow for adequate healthy
weight restoration.

Case presentations

Method

Participants

This case series considered 14 consecutive patients
diagnosed with ARFID and ADHD who were admit-
ted for treatment to a PHP for child eating disorders
between 2015 and 2019 at the University of California
at San Diego Eating Disorders Center for Treatment
and Research. These patients were referred to treat-
ment by a variety of sources, including their outpatient
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medical and psychiatric providers, children’s hospitals
to which the patients were admitted for medical stabi-
lization, and some were self-referred. Six patients had
ARFID characterized by low appetite and selective eat-
ing, one had low appetite only, two had selective eat-
ing only, and one had a fear of aversive consequences
(choking). Families provided written consent for their
treatment course and outcomes to be included in qual-
ity improvement projects and research studies that may
be published. Four patients were excluded from the
series given that they were not treated with stimulant
pharmacotherapy for ADHD; 1 patient had never been
on ADHD medication, 1 had an increase in aggres-
sion and decreased caloric intake after a single dose of
a stimulant medication one month before starting the
treatment program and the medication was discontin-
ued prior to admission, and 2 were treated with alpha
agonists only. Thus, this study describes a series of 10
patients (8 male, 2 female) ranging in age from 7 to
14 years old (mean=10.3 years). The mean length stay
in PHP/IOP was 91.4 days. Two patients required a sec-
ond admission, one 13 months later and one 3.5 months
later due to weight stagnation and return of prior eat-
ing disorder behaviors.

Procedure
The diagnosis of ADHD was conferred for all partici-
pants in one of two ways. First, some youth entered the
program with a pre-existing diagnosis that was con-
firmed through clinical interview by the program psy-
chiatrist. In other cases, a new diagnosis of ADHD was
assigned during treatment based on a combination of
unstructured clinical interviews with parents, input
from school teachers, behavioral observation by pro-
gram therapists, and structured assessment measures,
such as the Conners’ Rating Scales (CRS) [13] or the
Conners’ Continuous Performance Task (CPT) [14].
Parents consented to pharmacotherapy, patients
assented, and program psychiatrists prescribed medi-
cation. The primary prescribing clinician was EG (a
child and adolescent psychiatrist), with TS (a gen-
eral psychiatrist) also occasionally treating patients.
Prescribers met with PHP patients weekly and IOP
patients monthly, attended weekly treatment team
meetings with therapists, dieticians, and nurses, and
spoke regularly with parents to assess the child’s pro-
gress. Prescribing clinicians provided psychoeduca-
tion to families about the risks and benefits of as well
as alternatives to ADHD medication, including no
medication. The study was completed as a retrospec-
tive chart review based on clinical notes from program
therapists and psychiatrists.
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Analyses

Due to the small sample size and retrospective study
design, no quantitative analyses were undertaken. The
primary outcome noted was whether a patient was able
to successfully gain weight into their individualized
healthy goal weight range (as determined by program
registered dietician) while taking stimulant medication
for ADHD. This was an open trial and there was no con-
trol group with ARFID and ADHD that was specifically
excluded from taking stimulant medication.

Description of behavioral treatment

All patients received treatment within the context of a
PHP and subsequently a stepdown IOP for child eat-
ing disorders. All patients attended the PHP 6 h per day,
5 days per week and the IOP for 3 h a day, 3-5 days a
week. The day program included therapeutic meals and
snacks, ongoing medical monitoring, nutritional and psy-
chiatric assessment and management, and group, family,
and individual therapy. The primary treatment modalities
used were cognitive-behavioral therapy for ARFID (CBT-
AR) [15] and family-based therapy for eating disorders
(FBT) [16]. In addition to pharmacotherapy, an individ-
ualized, behavior management approach was utilized to
improve ADHD symptoms and increase nutrition com-
pletion and promote subsequent weight gain. The com-
ponents of the individualized behavior plan included
structured mealtimes (use of time limits and timer, clear
expectations of nutrition requirements, assigned seating
at a table, and posted mealtime rules). Staff at mealtimes
were instructed to provide prompts and reminders to stay
on task as needed. In addition to the structured meal-
times, contingency management procedures were used
to increase nutrition completion. Reinforcement tailored
to the individual was used in response to completion of
solid foods and/or nutritional supplements. Reinforce-
ment included any of the following: access to electronics,
program or at home privileges, stickers, small prizes from
a prize box, or tokens that could be exchanged for larger
items/privileges. Reinforcers were selected based on
input from the patient, parent, and a program therapist.

Results
Table 1 describes the demographic and clinical char-
acteristics of the patients and their response to ADHD
pharmacotherapy combined with behavior management.
All but one patient started the program already taking
stimulants. Medications were changed or dose adjusted
on a variety of timelines, anywhere from the first to the
last weeks of treatment, depending on clinical status and
concerns. Most patients had positive responses to stimu-
lant medications prior to starting program with respect
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to ADHD behaviors but no improvement in food intake
or mealtime behaviors, and multiple did have reduced
appetite and intake.

Of the 10 patients treated with stimulant medications,
2 continued on their admitting ADHD regimen with no
change, 2 continued at an increased dose of stimulant
(1 of these also added an alpha agonist), 1 continued at
a decreased dose, 3 switched agents (2 were ultimately
on a higher dose equivalent of the new agent and 1 on a
lower dose equivalent; one in each group also added or
increased an alpha agonist), 1 added an alpha-agonist to
a stimulant, and 1 patient started a stimulant for the first
time. No patient stopped stimulant medication entirely.

Although 7 out of 10 patients with ARFID reported
chronically low hunger cues at baseline, weight restora-
tion was still achieved in this group. Families largely felt
that the benefits of ADHD medication outweighed the
side effect of appetite suppression. This was evidenced by
their continued support of providing a stimulant medica-
tion to their child while also understanding risks, bene-
fits, and alternatives.

In many cases, additional medications were added to
target poor appetite and assist with weight restoration.
The most common non-ADHD medication added was
mirtazapine (in 4 patients). An additional 5th and 6th
patient admitted to the program already taking mirtazap-
ine and the medication was maintained during treatment.
Of the 4 patients started on mirtazapine, 1 patient dis-
continued the medication prior to discharge due to the
emergence of night eating. Other medication augmen-
tation included starting a selective serotonin reuptake
inhibitor (2 patients), an antipsychotic (1 patient), and
melatonin (1 patient). An additional 3 patients discon-
tinued a selective serotonin reuptake inhibitor, antipsy-
chotic, and melatonin during treatment (1 patient each).

Discussion and conclusions

Overall, our data offers preliminary evidence that
patients with ARFID and ADHD may be effectively and
safely treated with stimulant medication when used in
concert with behavioral strategies within the structured
and monitored framework of a PHP/IOP setting.

Some patients experienced a reduction in appetite
upon initiating or increasing the dose of stimulant ther-
apy. Although these medications were less likely to exac-
erbate low hunger cues in individuals who already had
them at baseline, in patients with other ARFID subtypes
(taste/texture aversion, somatic complaints, or fear of
aversive consequences) an appetite decrease may be more
problematic as hunger cues are a primary motivator to
eat despite other obstacles. When patients experienced
appetite decreases that interfered in eating, mirtazapine
was used to augment stimulant medication to improve
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appetite or decrease functional abdominal complaints
that were barriers to food intake [17].

Other case series and case reports have suggested
that mirtazapine is a useful agent in the treatment of
ARFID, as it promotes increased appetite and weight
gain, decreases nausea and vomiting, and improves gas-
tric emptying [18—20]. While mirtazapine is an off-label
approach in children, in our experience it is well tolerated
despite initial sedation. Of the 5 patients discharged on
mirtazapine, 2 were on it prior to admission and 3 were
started on it during PHP/IOP. They were ultimately on
doses ranging from 7.5 to 45 mg (mean 25.5 mg) at the
time of completion of the program. Therefore, augmen-
tation of stimulant medication with mirtazapine in addi-
tion to behavioral contingency management plans may
further offset the negative side effects of stimulant medi-
cations on appetite in patients with ARFID.

As 9 of the 10 patients were already on stimulants prior
to starting the PHP, our case series provides limited guid-
ance on the most helpful timeframe to start psychophar-
macological interventions for ADHD in patients who are
concurrently receiving treatment for ARFID. Our data
simply suggest that successful weight restoration is possi-
ble during continued treatment with stimulants at higher
levels of care.

While we do not have long-term follow-up of patients,
two patients required readmission to the PHP/IOP due
to weight stagnation and the resurgence of eating disor-
der behaviors. Notable differences between these patients
and the others in our sample were the presence of
increased comorbidities. They were the only participants
in our sample with autism spectrum disorder (ASD),
and patient #9 also had an intellectual disability. These
types of conditions might necessitate a greater degree of
caretaker supervision at lower levels of care, especially
as patients eat more meals at home or in school set-
tings. They also may pose added challenges in treatment
engagement andlocating suitable outpatient providers,
make typical contingency management strategies that
are helpful in other children less effective, or increase the
likelihood of reduced appetite or other side effects asso-
ciated with stimulant medication.

There are several significant limitations to the current
study. As this data was from a case series, it did not
include a control group and was not a blinded treat-
ment trial. It included only patients who presented to
our treatment center and is not demographically rep-
resentative of all patients with ARFID and ADHD (for
example, all 10 of our patients were White and two were
Hispanic/Latino). Furthermore, there was no standard-
ization in the timing of when medications were added
or changed and no standardization with respect to the
timing of the addition of contingency management
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plans. Thus, we cannot separate out the effects of the
two interventions. Additionally, many patients were on
multiple medications and we are unable to control for
the potential impact these other medications may have
had on treatment course. Finally, as these patients were
treated at a higher level of care due to severity, more
studies are needed to provide follow up metrics on sta-
bility of improvement after PHP/IOP discharge and
assess whether these results could generalize to typical
outpatient care settings. Despite these limitations, our
study does indicate that stimulant medications can be
used in the successful management of comorbid ARFID
and ADHD at a higher level of care without negative
impact on weight gain.

This case series provides the first published evidence
that treating comorbid ARFID and ADHD with stimu-
lants may be safe and effective in a structured treatment
setting. All patients in the trial were able to gradually
restore their weight, in addition to maintaining gains
or showing improvement in their ADHD symptoms. In
some circumstances, the use of stimulant medications
actually allowed the patient to be more engaged and suc-
cessful in the treatment program for ARFID. We highly
encourage further study in this area, particularly at
lower levels of care and community settings where com-
bined treatment for ADHD and ARFID is more typically
provided.
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