1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Psychiatry Res Commun. Author manuscript; available in PMC 2024 December 11.

-, HHS Public Access
«

Published in final edited form as:
Psychiatry Res Commun. 2024 December ; 4(4): . doi:10.1016/j.psycom.2024.100195.

Patient perceptions of lisdexamfetamine as a treatment for binge
eating disorder: An exploratory qualitative and quantitative
analysis

Abanoub J. Armanious®P, Audrey Asare2P, Deborah Mitchison®, Morgan H. James&P.d.e*

aDepartment of Psychiatry, Robert Wood Johnson Medical School, Rutgers University,
Piscataway, NJ, 08854, USA

bRutgers Addiction Research Center, Brain Health Institute, Rutgers Health, Piscataway, NJ,
08854, USA

Discipline of Clinical Psychology, Graduate School of Health, University of Technology Sydney,
Sydney, NSW, Australia

dSchool of Psychology, Faculty of Science, University of Sydney, Sydney, NSW, Australia
eBrain and Mind Centre, University of Sydney, Sydney, NSW, Australia

Abstract

Lisdexamfetamine (LDX) is the only medication to have gained FDA approval for the treatment
of binge eating disorder (BED). LDX treatment is generally effective at reducing binge eating
symptoms but is associated with several unwanted side effects. How BED patients perceive the
therapeutic efficacy vs. associated side effects of LDX has not been explored. We carried out a
thematic analysis of 111 online reviews posted to the website Drugs. com by persons prescribed
LDX to treat BED. We also explored how qualitative themes were associated with perceptions

of treatment efficacy on a quantitative (1-10 scale) scale. Themes associated with higher efficacy
ratings included improved binge eating outcomes, enhanced focus/concentration, as well as weight
loss (x? tests, p’s < 0.05). Lower efficacy ratings were associated with themes that included
tolerance to therapeutic effects of LDX, insomnia, return of binge eating in the evening, loss of
energy in the afternoon/evening (‘crashing’), and weight gain (X2 tests, p’s < 0.05). Limitations of
the study include representativeness of the data and self-reported BED diagnosis. Together, these
data provide novel insights into individual experiences with LDX as a treatment for BED and their
association with perceived efficacy. The causal nature of these relationships should be tested in
future studies, as well as any implications for medication adherence.
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1. Introduction

Binge eating disorder (BED) has an estimated lifetime prevalence of 0.8-3.0% (Galmiche
et al., 2019; Keski-Rahkonen, 2021; Udo and Grilo, 2018) and in 2019 accounted for 0.8
million disability-adjusted life years (DALYS) globally (Citrome, 2019; Santomauro et al.,
2021). BED is defined by the Diagnostic and Statistical Manual of Mental Disorders 5
(DSM-5) as recurrent episodes of binge eating in the absence of compensatory behaviors
and an accompanying sense of lack of control over eating (American Psychiatric et al.,
2013). BED is associated with depression and anxiety, as well as obesity-related health
conditions including Type 2 diabetes and insomnia, underscoring the importance of effective
clinical interventions to treat BED ('Yu and Muehleman, 2023). Moreover, the prevalence
of BED across diverse body sizes emphasizes the significance of addressing this disorder
beyond obesity alone (Kessler et al., 2013). In 2015, the United States Food and Drug
Administration (FDA) approved lisdexamfetamine dimesylate (marketed as ‘Vyvanse®”) for
the treatment of moderate to severe BED in adult patients, making it the first (and only)
medication specifically approved for BED. When taken orally, LDX is hydrolyzed in the
blood to d-amphetamine, which readily crosses the blood-brain-barrier to increase central
dopaminergic, noradrenergic and serotonergic transmission (Heal et al., 2013). Originally
developed and approved for the treatment of ADHD in 2007, LDX was approved for BED
based on a series of phase Il and 111 clinical trials that collectively indicated that LDX
reduced the number of binge eating episodes per week and improved several other clinical
outcomes, including scores on scales that assess the behavioral, affective, and attitudinal
components of binge eating (Hudson et al., 2017; McElroy et al., 2016a; McElroy et al.,
2015). LDX is used both as a standalone treatment and as an adjunct to psychological
interventions for BED (Guerdjikova et al., 2016).

Several studies support the overall efficacy of LDX for treating binge eating
symptomatology, particularly at higher doses (50-70 mg/d) (Citrome, 2015; Guerdjikova
etal., 2016; McElroy et al., 2017; McElroy et al., 2016b). Like other stimulant medications,
LDX is associated with a range of side effects, including dry mouth, insomnia, sleep
disturbances, jitteriness, and upper respiratory tract infections (Adler et al., 2008; Fornaro
etal., 2016; Wigal et al., 2010). In clinical trials, almost all (~85%) patients report at

least one treatment emergent adverse event (TEAE) associated with LDX treatment, with
some side effects (e.g. sleep disorder) being more prevalent at higher doses (McElroy et al.,
2016a; McElroy et al., 2015). Moreover, although LDX has less abuse liability compared
to other stimulants, high (non-approved) doses have similar likeability to d-amphetamine
and other controlled substances, indicating a risk of abuse (Heal et al., 2013; Jasinski

and Krishnan, 2009a, 2009b; Panagiotou et al., 2011). Despite these known unwanted
outcomes associated with LDX treatment, to date there have been no published data about
the subjective experiences of BED patients prescribed LDX and how these might shape
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their overall perception of LDX as a treatment and its efficacy. Understanding patients’
perspectives of and experiences with specific medications in their own words is an important
endeavor, as quantitative measures are constrained by the a priori hypotheses of researchers
and may consequently miss important aspects of drug effects and patient adherence.

To this end, we conducted a qualitative analysis of patient attitudes towards LDX, with

a focus on perceptions of treatment outcomes and associated side effects. To do this, we
employed a thematic analysis approach to analyze anonymous reviews of LDX by self-
identified BED patients posted to Drugs.com, the largest, most-widely visited, independent
drug information website on the internet (Drugs.com, 2023). In addition to allowing patients
to submit a qualitative review of medications, the site also allows respondents to submit

a quantitative rating (scale 1-10) of LDX’s efficacy; we thus explored how these ratings
were related to qualitative themes. These exploratory analyses were expected to reveal novel,
patient-centered insights relating to LDX as a medication for BED. These outcomes are
important for guiding future hypothesis-driven research focused on improving treatment
outcomes in BED patients.

2. Methods

2.1. Data collection - Drugs.com as a source

Patient reviews of LDX for BED on Drugs.com were included for analysis. Drugs.com is a
free online source of drug information, which comprises peer-reviewed and independent data
on over 24,000 prescription drugs, over-the-counter medicines & natural products (as of July
2023). Drug information is derived from several independent, leading medical-information
suppliers, including the American Society of Health-System Pharmacists, Cerner Multum™,
IBM Watson Micromedex, as well as the Food and Drug Administration (Drugs.com, 2023).
In addition to general information on medicines and products, Drugs.com allows individuals
to submit a review of their experience with specific medications, including LDX. The
clickstream to submit a review for LDX is as follows: Drugs.com > “Lisdexamfetamine” or
“Vyvanse” > User Reviews & Ratings > Add your review. Respondents are first prompted to
select the condition for which LDX was prescribed to them (e.g. BED, ADHD, etc) and to
input a display name (respondents are instructed to avoid personal information, and to avoid
using their full name or social media username). Patients are then prompted to “comment

on your experience with LDX” and are encouraged to “describe how the medication helped
(or why it didn’t work); the benefits, side effects, dosage, ease of use” in a single text box.
Patients can also rate the drug’s efficacy on a scale of 1 (not effective) to 10 (most effective),
input duration of medication use, as well as indicate whether insurance covered the drug

and the out-of-pocket monthly cost incurred. The website administrators audit reviews and
those that appear to be created by parties with a vested interest are not published. Users can
also report reviews they deem inaccurate, irrelevant, or potentially harmful because of their
suspicious content.

Data were downloaded in October 2022. No retrospective time limit on reviews was
imposed; the oldest review was from April 2015 and the most recent from May 2022. User
reviews for both LDX and Vyvanse in which BED was listed as the primary indication were
extracted, resulting in a total of 111 reviews.
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2.2. Thematic data analysis

Reviews were imported into NVivo 14 software (Lumivero) which was used to assist with
data analysis. The collected data were analyzed using a thematic analysis approach, as
previously described (Braun and Clarke, 2006). Within this highly iterative framework,
themes are generated from the collected data by reading, suggesting themes, re-reading,

and comparing categories generated in several cycles of analysis. Two coders (AJA, AA)
independently read the same 15 randomly selected user reviews at a time; excerpts relevant
to the experimental question were coded and labeled according to a data-driven ‘bottom-

up’ principle, thus avoiding any preconceived ideas that the reviewers may have had

about patient perceptions of LDX. Some extracts were assigned multiple codes if deemed
appropriate. After each set of 15 reviews, both coders met with a third-party noncoder
(MHJ) to compare identified codes against the original data and each other, as well as to
ensure that they were coherent, consistent, and distinctive. The process was predominantly
inductive, in that the codes identified were strongly linked to the data themselves, and
therefore were data driven. Also, the codes were semantic, in that they were identified within
the explicit or surface meanings of the data, and the researcher did not attempt to infer
anything beyond what a patient had written. This process was repeated until the point of
thematic saturation, or where all three investigators agreed that further analysis was unlikely
to result in additional unique codes. The initial round of analysis yielded 36 separate coding
categories; these were then grouped into 7 main themes that related to patient perceptions of
treatment outcomes associated with LDX. There were no predefined criteria for determining
what would constitute a separate theme, rather, meaningful clusters of codes were identified,
reviewed, and refined. Illustrative quotes were then selected to reflect and contextualize each
theme.

Recognition must be made regarding the position and biases of each author and potential
influences on identifying codes and meta-themes. At the time of coding, AJA (male) and
AA (female) were undergraduate students, majoring in public health (AJA and AA) and

cell biology and neuroscience (AJA), and were conducting laboratory research on the
neurobiological basis of eating disorders. MHJ (male) is a researcher with expertise in
neuroscience of motivation, including feeding, and psychiatric conditions more generally.
The interpretations of the data by all three coders were likely influenced by their worldviews
which included a thorough understanding of preclinical models of eating disorders and the
neurobiological underpinnings of feeding, as well as the general literature on BED.

2.3. Quantitative analysis of user reviews

Of the 90 reviews that were analyzed prior to reaching thematic saturation (see Section
3.1), 89 users provided a rating LDX’s efficacy on the 1-10 scale. We were interested in
understanding how these scores might be associated with the qualitative themes identified
via thematic analysis. Thus, we calculated the median rating score of participants whose
reviews contributed to each theme; these median scores and associated median absolute
deviation (MAD) values are presented alongside each of the subthemes in the Results
section. We were also interested in whether some qualitative themes were associated with
higher vs. lower efficacy ratings of LDX. To explore this, we split the data to create two
groups either side of the median score (9); based on a frequency histogram of rating scores,

Psychiatry Res Commun. Author manuscript; available in PMC 2024 December 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armanious et al.

Page 5

this reflected a natural separation of ‘higher ratings’ (n = 53) and ‘lower ratings’ (n = 36).
We then plotted the frequency with which each subtheme was represented in each group,
expressed as a proportion of all responses in that group. For the purposes of visualization,
each subtheme was organized into ‘positive’ (e.g. reduced binge eating), ‘neutral’ (e.g. no
side effects), or “negative’ (e.g. worsening of anxiety and depression symptoms) valance
categories. We compared the frequency with which each subtheme was represented in
respondents who gave ‘higher ratings’ vs. ‘lower ratings’ of efficacy using separate x 2 tests
(two-sided); a type-1 error rate of 0.05 was adopted for all analyses. A post-hoc power
calculation indicated we achieved ~81% for detecting a medium effect size (0.3) between
groups.

3. Results

3.1. Thematic analysis

Thematic saturation was reached after 90 reviews were analyzed. Seven major themes
emerged from these analyses, each relating to patient outcomes and perceptions associated
with LDX. For the majority of these, patient responses fell on a spectrum; that is, some
patients reported a positive outcome, others reported a negative outcome (e.g. reduced

vs. increased binge eating), and others indicated no change. In these cases, themes were
organized into subthemes to highlight positive, negative, and neutral viewpoints. Below, we
provide a description of each of the themes, including representative verbatim examples. For
each subtheme, we also report the median (Mdn) score (1-10 scale) and median absolute
deviation (MAD) of all participants who contributed to that theme.

3.1.1. Theme 1: binge eating and general appetite—Unsurprisingly, the majority
of respondents made reference to the efficacy of LDX as a medication to reduce binge eating
episodes. Many reviews indicated that LDX resulted in general appetite suppression rather
than specifically reducing binge eating, per se. Overall, the majority of respondents (62%)
indicated a perceived improvement in binge eating, food cravings, and general appetite (see
Table 1; Subtheme 1a). The median efficacy rating of respondents in this theme was 10.0
(out of 10; MAD = 0.0). A smaller number of respondents (n = 8) reported that LDX

had no effect on their binge eating (Subtheme 1b), which was associated with a lower
median efficacy rating (Mdn = 4.5, MAD = 3.5). Interestingly, several respondents (n =

8) specifically indicated that LDX was ineffective at reducing binge episodes that occurred
in the afternoon or evening, and in some cases increased propensity for bingeing later in

the day when the medication wore off, making it challenging to identify the optimal time

of day to take the medication (Subtheme 1c; Mdn = 7.5, MAD = 1.5). Finally, quite a

few respondents (n = 19) indicated that although LDX was initially effective at reducing
bingeing/appetite, its efficacy waned with prolonged use (Subtheme 1d; Mdn = 7.0, MAD =
2.0).

3.1.2. Theme 2: body weight—Many users also commented on their experience with
weight loss associated with LDX treatment. This is notable, as LDX is specifically indicated
for BED and has not been evaluated as a treatment to promote weight loss. Many users (n =
36) reported that they had experienced weight loss as a result of taking LDX (see Table 2;
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Subtheme 2a), and this theme was associated with high overall ratings (Mdn = 10.0, MAD
= 0.0). A small number of respondents (n = 3) indicated that taking LDX had no effect on
their weight (Subtheme 2b; Mdn = 10.0, MAD = 0.0), whereas a similarly small group (n =
3) indicated that they gained weight while taking LDX (Subtheme 2¢; Mdn = 6.0, MAD =
2.0). Notably, the effect of LDX on body weight was not mentioned by approximately half
(n = 48) of respondents.

3.1.3. Theme 3: sleep and energy levels—Several respondents (n = 11) indicated
that they had trouble sleeping while taking LDX (see Table 3; Subtheme 3a: Mdn = 7.0,
MAD = 2.0). Others (n = 6) reported that taking LDX in the morning (as directed) is
associated with a loss of energy in the afternoon — a phenomenon that several users referred
to as “crashing’ or ‘the Vyvanse crash,” which was associated with lower overall ratings
(Subtheme 3b: Mdn = 5.5, MAD = 2.5). Finally, some users (n = 4) indicated improved
sleep outcomes while taking LDX (Subtheme 3c; Mdn = 8.0, MAD = 2.0) and several
respondents (n = 13) indicated a general increase in overall energy associated with LDX
treatment (Subtheme 3d: Mdn = 9.0, MAD = 1.0).

3.1.4. Theme 4: other physiological side effects—Many users (n = 24) reported
that LDX was associated with a range of physiological side effects beyond sleep
disturbances: dry mouth was by far the most common, along with increased blood pressure
and increased frequency of headaches. Some users indicated that the side effects occurred
with doses below the maximum approved dose of 70 mg/d (see Table 4; Subtheme 4a: Mdn
=9.0, MAD = 1.0). Others (n = 7) indicated that they did not experience unpleasant side
effects, or that any initial side effects dissipated with ongoing treatment (Subtheme 4b; Mdn
=9.0; MAD = 1.0). Surprisingly, median reported efficacy scores for Subthemes 4a and 4b
were identical.

3.1.5. Theme 5: psychiatric functioning—Many users indicated comorbidity of BED
with a range of psychiatric conditions, most commonly depression, anxiety, and ADHD. A
large proportion of the sample (n = 22) indicated that LDX increased anxiety and worsened
their mood and overall productivity (see Table 5; Subtheme 5a: Mdn = 8.0, MAD = 2.0).
Some respondents (n = 11) reported improvements in mood and anxiety (Subtheme 5b:

Mdn =10.0, MAD = 0.0). Consistent with the known efficacy of LDX as a treatment for
attention deficit disorders, many users (n = 35) reported that LDX improved overall focus
and attention (Subtheme 5c¢), which was interestingly associated with high median efficacy
ratings with low variability (Mdn = 10.0, MAD = 0.0).

3.1.6. Theme 6: intention to discontinue medication—A substantial number of
respondents (n = 15) indicated a strong desire to discontinue LDX treatment. Among these,
many cited concerns with becoming dependent on LDX and identified a self-perceived

risk of abusing the medication (see Table 6; Subtheme 6a: Mdn = 8.0, MAD = 2.0).

Some respondents (n = 6) indicated that the cost of LDX represents a barrier to treatment
(Subtheme 6b; overall efficacy: Mdn = 8.5, MAD = 1.5).

3.1.7. Theme 7: LDX as an adjunct to psychotherapy—Several users (n = 6)
commented on the need for a treatment plan that combines LDX with psychotherapy.
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Implicit in this is the notion that optimal outcomes cannot be achieved with a medication-
based approach alone (see Table 7; Theme 7: Mdn = 7.5, MAD = 2.0).

3.2. Identification of themes contributing to higher vs. lower ratings of perceived LDX

efficacy

Across the 89 participants who provided a quantitative rating of their perceived efficacy of
LDX, the average rating was 7.89 out of 10 (SD = 2.76). Because the overall average of all
111 reviews available on the website was 7.9, we were confident that our sample of reviews
used for thematic analysis was representative of all user reviews. Among the quantitative
ratings analyzed, the most frequent rating was 10 (n = 37), followed by 9 (n = 16), indicating
that a majority of the sample (59.6%) gave very high ratings of perceived efficacy (see Fig.
1a). The remaining respondents (n = 36; 40.4%) provided efficacy ratings between 1 and 8;
among these ratings, the most frequent rating was 7 (n = 10), followed by 8 (n = 8), and then
3and 1 (n =5 each). Based on this distribution of ratings, we separated the data into two
groups: ‘higher ratings’ (efficacy scores 9 or 10; n = 53) and ‘lower ratings’ (efficacy scores
1-8; n = 36; Fig. 1a).

To understand which qualitative subthemes might contribute to higher vs. lower quantitative
ratings of LDX’s efficacy, we used XZ tests to compare the frequency with which

each subtheme was represented among ‘higher ratings’ vs. ‘lower ratings’ (Fig. 1b).
Unsurprisingly, positively-valanced themes were overrepresented among higher vs. lower
raters; the most prevalent were ‘reduced binge eating’ (Subtheme 1a; 81.1% vs. 36.1%;
x2[1, n =89] = 18.62, p < 0.0001), ‘weight loss’ (Subtheme 2a; 50.9% vs. 22.2%; x 2
[1,n=89] =7.41, p = 0.0065), and ‘improved focus and attention’ (Subtheme 5c; 52.8%
vs. 19.4%; XZ [1, n=89] = 10.01, p = 0.0016). The most prevalent negatively-valanced
theme associated with higher efficacy ratings was ‘physiological side effects’; this occurred
at a similar frequency compared to those who provided lower ratings (Subtheme 4a; 26.4%
vs. 27.8%, p = 0.8869). Among the lower ratings group, there were several negatively-
valanced subthemes that were overrepresented compared to the higher ratings group; the
most frequent subtheme was ‘reduced efficacy with prolonged use (tolerance)’ (Subtheme
1d), with this theme being mentioned in almost half of lower rated reviews (44.4% vs. 5.7%;
Xz [1,n=89] =19.21, p < 0.0001). Other negative themes associated with lower vs. higher
efficacy ratings were ‘insomnia’ (Subtheme 3a; 22.2% vs. 5.7%; XZ [1,n=89]=5.43,p=
0.0198), ‘return of binge eating at night” (Subtheme 1c; 16.7% vs. 3.8%); XZ [1,n=89] =
4.36, p = 0.0369), ‘no change in binge eating/appetite’ (Subtheme 1b; 16.7% vs. 3.8%; XZ
[1, n=89] = 4.36, p = 0.0369), ‘weight gain associated with LDX treatment’ (Subtheme

2c; 8.3% vs. 0.0%; XZ [1,n=89] =4.57, p = 0.0325), and ‘loss of energy, particularly

in the afternoon (crashing)’ (Subtheme 3b; 13.9% vs. 1.9%; Xz [1,n=89]=491,p=
0.0267). There was a higher representation of the ‘worsening of anxiety and depression’
(Subtheme 5a; 33.3% vs. 18.9%) and ‘desire to discontinue treatment’ (Subtheme 6a; 25.0%
vs. 11.3%) subthemes among lower vs. higher raters, however these failed to reach statistical
significance (p’s > 0.05).
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4. Discussion

LDX is the only approved medication for the treatment of BED. Clinical trial data indicates
that LDX is most effective at higher doses that may be associated with more frequent and/or
severe side effects (McElroy et al., 2016a; McElroy et al., 2017; McElroy et al., 2015). To
date, there have been no published studies that we are aware of that qualitatively assess
subjective experiences of BED patients treated with LDX (although see discussion below on
a recent qualitative assessment of LDX for the treatment of bulimia nervosa). As part of the
study, we explored subjective experiences with a (self-identified) patient-centered approach
using a thematic analysis of user reviews of LDX on the website Drugs.com. This analysis
revealed seven major themes that users highlighted as being central to their experience with
LDX as a medication: 1) binge eating and general appetite; 2) body weight; 3) sleep and
energy levels; 4) other physiological side effects; 5) psychiatric functioning; 6) intentions to
discontinue medication; and 7) LDX as an adjunct to psychotherapy. Most of these themes
encompassed several subthemes, which typically reflected a spectrum of patient experiences
related to the overall theme (eg. Theme 1 included subthemes ‘Reduced bingeing/appetite,’
‘No change in bingeing/appetite,” ‘Exacerbation of binge eating in evening,” and ‘Reduced
efficacy with prolonged use (tolerance)’). Although many respondents indicated that LDX
was effective at reducing binge eating, they also reported a range of negative side effects that
impacted their daily functioning. For the majority of respondents, any negative outcomes
associated with LDX appeared to not affect perceptions of its efficacy, as the average
quantitative rating of LDX’s efficacy across all participants was 7.89 (out of 10), the median
was 9, and the most frequent rating was 10. However, for other respondents, negative
themes appeared to affect perceptions of efficacy; subthemes associated with less favorable
quantitative efficacy ratings included ‘reduced efficacy with prolonged use (tolerance)’,
‘insomnia’, ‘loss of energy in the afternoon/evening (crashing)’, ‘return of binge eating

in the evening’, and ‘weight gain.” Together, these analyses provide unique, previously
unreported, insights into individual experiences with LDX as a treatment for BED and their
association with perceived efficacy, which should be further explored in more representative
samples in future studies.

The majority of respondents (56/90) indicated that LDX was effective at reducing binge
eating episodes and/or suppressing appetite (Subtheme 1a). This is consistent with data
from randomized clinical trials that generally indicate that at high doses (50, 70 mg),

LDX is effective in reducing baseline binge eating days per week and increasing 4-week
binge eating cessation rates in approximately 50% of patients (McElroy et al., 2015). Some
respondents indicated that LDX had limited or no efficacy in preventing binge eating in the
afternoon/evening, with some reporting that their binge eating becomes exacerbated “when
it [LDX] wears off.” The prescribing guidelines for LDX indicate that it should be taken

in the morning, reflecting the relatively long plasma half-life of d-amphetamine (8.6-15h;
Ermer et al., 2016) and its potential to interfere with sleep if taken later in the day (Shen and
Shi, 2021). This represents a potentially major impediment to the efficacy of LDX, as food
cravings are strongest, and binge eating episodes are more likely, in the evening (Raymond
et al., 2003, 2007), and may account for variability in treatment response in clinical studies.
This may also account for the sudden loss of energy in the mid-late afternoon that many
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users reported, referred to by one respondent as ‘ the Viyvanse crasi’ (Subtheme 3b). To
this end, it is notable that LDX was originally developed to improve daytime, cognitive
functioning and attention in ADHD (Turgay et al., 2010), which might align more closely
with the recommended dosing regimen and pharmacokinetic profile of the drug.

Notable also is that some users pointed to a trial-and-error process for finding the optimal
timing and dose of LDX, perhaps indicating that some patients delay dosing to suppress
binge episodes later in the day. This strategy might underlie the sleep disturbances reported
by many respondents (Subtheme 3a), indicating that for some patients, achieving efficacy
with LDX might mean compromising on sleep (or as one user put it, “it’s a catch 22”).

Such a strategy may lead to worse outcomes, as there is some evidence indicating that

poor sleep itself can exacerbate binge eating (Mehr and James, 2022; Mehr et al., 2021).
Also notable is that across all randomized controlled trials (RCTs) and non-RCT studies of
LDX, sleep disturbances were among the most frequent TEAES reported, with one study
reporting insomnia in 44% of LDX patients following 12w treatment (Guerdjikova et al.,
2016). Similarly, insomnia was among the most common TEAES reported in a 52w (4w dose
optimization, 48w dose maintenance) safety/tolerability study of LDX (12.4% of patients)
and led to discontinuation of treatment in a small number (5/588) of patients (Gasior et

al., 2017). Altogether, in our study, many respondents had positive perceptions of LDX

as a treatment for BED. However, the pharmacokinetic profile of LDX may diminish its
efficacy against binge eating that occurs later in the day, and may lead some patients to
delay their dosing, potentially interfering with sleep and thus representing a barrier to patient
adherence. Further interrogation in future structured studies with more representative patient
samples is warranted.

It is interesting that nearly half (44.4%) of respondents that gave lower quantitative ratings
of LDX’s efficacy (i.e., a rating of 1-8 out of 10) indicated concerns with the drug
becoming less effective with prolonged use. These perceptions contrast with clinical data
indicating a prolonged reduction in number of binge eating days in patients that received
long-term (52w) LDX treatment (Gasior et al., 2017). Moreover, in another study with
patients who responded to an initial 12w LDX treatment (50, 70 mg/d), relapse rates

were lower in patients maintained on LDX for an additional 26w compared to those who
were discontinued (placebo controls; Hudson et al., 2017). The reasons for this apparent
disconnect between patient perceptions and real-world data are unclear; one possibility is
that patients in our sample were reflecting on their experience of starting at lower doses (e.g.
30 mg) and having their dose gradually increased to achieve a suppression of binge eating,
as is recommended clinical practice. This discrepancy might also reflect general skepticism
towards pharmacotherapy in some patients (De las Cuevas and de Leon, 2017). Notably
however, these perceptions are very much consistent with an extensive animal literature
indicating that repeated administration of stimulants, including d-amphetamine, can result
in tolerance to its anorexigenic properties (Carlton and Wolgin, 1971; Wolgin and Jakubow,
2004), as well as some evidence of decreased efficacy of LDX in improving attentional
outcomes with prolonged treatment in ADHD patients (Coghill et al., 2017; Findling et al.,
2008, 2013; Weisler et al., 2009). Relatedly, several respondents cited concerns about the
risk of becoming dependent on LDX, perhaps reflecting a perception that prolonged use

of LDX might promote uncontrolled future use (i.e. “addiction’). As a prodrug, LDX itself
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is biologically inactive, but is metabolized by the liver into L-lysine and d-amphetamine,
the latter being a known drug of abuse. It is argued that this conversion process limits

the drug’s abuse liability, especially as pharmacokinetic studies point to lower maximum
plasma concentrations (Cmax) of d-amphetamine following oral LDX vs. d-amphetamine
administration (Ermer et al., 2016). Consistent with this, liking scores for 50 mg LDX
(delivered i.v.) did not significantly differ to those for placebo among a sample of adult
stimulant abusers (Jasinski and Krishnan, 2009b). However, a more recent study reported
no difference in the Cmax of the two drugs, as well as similar concentration-time and drug
effect-time curves, when a high dose of LDX (70 mg) was compared to an equivalent dose
of d-amphetamine (Dolder et al., 2017). Also, LDX produces more sustained dopamine
efflux in nucleus accumbens, a brain region critical for reward processing, compared to
d-amphetamine (albeit at lower levels; Rowley et al., 2012). Despite these latter data,
epidemiological data generally supports reduced abuse potential of LDX compared to
immediate release d-amphetamine (Carton et al., 2022). It is interesting, therefore, that

our data indicate that some patients are concerned about a risk of misusing LDX over

long periods of time, and that this was cited as a primary contributor to patients’ desire

to discontinue the medication. In many cases these patients indicated that they would
discontinue medication use when their binge eating was ‘under control’, perhaps indicating
that patients are generally willing to accept this perceived risk in the short-term. It is also
notable that a substantial proportion of respondents who gave higher efficacy ratings of LDX
indicated that they experience medication-associated side effects (both physiological and
psychological). These experiences are not surprising given that the overwhelming majority
(~85%) of patients maintained on LDX for extended periods report at least one TEAE
(Gasior et al., 2017), but indicates that for many respondents, these negative side effects are
outweighed by the perceived therapeutic benefits (i.e. reductions in binge eating). Finally,

it is interesting that the perception that LDX improved focus and attention was one of
themes that was associated with higher efficacy ratings. This aligns closely with LDX being
originally developed to treat ADHD, as well as evidence of elevated comorbidity between
ADHD and BED (Nickel et al., 2019), and together might indicate that the utility of LDX in
patients with BED and ADHD might be multifaceted.

Another theme that we identified as contributing to lower ratings of LDX was a perception
that the treatment worsened anxiety and depression symptoms (Subtheme 5a). This is
interesting, as others (albeit fewer) indicated in their reviews an improvement in anxiety
and depression outcomes. These data broadly align with data from clinical studies that
have failed to find consistent effects of LDX on mood, stress, and anxiety (Schneider
etal., 2021, 2022). For example, two studies reported no effect of LDX treatment on self-
reported depression and anxiety (Fleck et al., 2019; McElroy et al., 2015), whereas other
studies reported treatment-associated improvements in self-reported depression (McElroy
et al., 2015), anxiety or stress (Srivastava et al., 2019). Clinical data indicate that any
effects of long term LDX treatment on anxiety and mood are limited; among the 588
patients maintained on LDX for 52w (described above; Gasior et al., 2017), anxiety led
to discontinuation in just 4 patients (anxiety was considered related to treatment in only 2
patients). Notable, however, is that almost all clinical trials have reported ‘feeling jittery’
as a common TEAE (0-36% of patients), including in trials where patients were treated
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with LDX for 52w (5%; Gasior et al., 2017), which might reflect the psychostimulant

and anxiogenic properties of d-amphetamine (Berman et al., 2009). In any case, treatment-
associated emergence of anxiety and depression symptoms did not affect overall patient
perceptions of LDX efficacy in our sample, with the prevalence of this theme being
statistically similar in respondents that gave higher vs. lower quantitative efficacy ratings
(although there was a trend towards this subtheme being represented in a higher proportion
of lower ratings). We acknowledge, however, that LDX may have differential effects on
anxiety and depression outcomes that might be obfuscated by combining these into a
single subtheme; future studies with larger samples should seek to examine these outcomes
separately.

Although subjective experiences with LDX have not been previously explored in BED
populations, a recent study exploring the feasibility of LDX as a treatment for bulimia
nervosa reported qualitative outcomes related to patient perceptions (Dixon et al., 2023).
Similar to our analyses, this study identified themes related to improved eating pathology
and general functioning. They also identified a theme of ‘renewed hope for recovery’; this
was not a predominant theme in our data set and might reflect timing of the treatment course
(at the end of an 8w experimental trial in the Dixon study vs. after prolonged treatment in
many cases in our study) and the fact that if approved, LDX would be the first medication
specifically indicated for use in BN patients. These factors may also have contributed to this
study identifying only positively valanced themes whereas ours identified several negatively
valanced themes.

We acknowledge several important limitations of our study. Most importantly, our data were
opportunistic and thus our study sample is unlikely to be representative of all BED patients
prescribed LDX. For example, online reviews for consumer products suffer from self-
selection biases, including a tendency for those with extreme experiences, either positive or
negative, being more likely to review a product (Bhole and Hanna, 2017); it is likely that our
data are limited by a similar phenomenon. We note, however, that in exploratory research
such as this, representativeness is not a requirement, as the goal is to generate hypotheses
to be tested in a representative sample. Indeed, online content is a commonly utilized data
source in exploratory research and has proven useful for unstructured hypothesis generation
(Bremmer and Hendershot, 2024; Sakai et al., 2024; Shields et al., 2022). Future studies are
therefore needed to directly explore the causal relationship between the themes identified
here and overall patient perceptions of LDX’s efficacy and treatment adherence. Relatedly,
the source of our data meant that it was not possible to confirm BED diagnosis, duration

of diagnosis, nor length of LDX treatment in respondents — these shortcomings should be
considered when interpreting the current data and should be addressed in any structured
future research designed to further explore the themes identified here. As is common for
the field (Guest et al., 2020), thematic analysis ceased once the coders collectively agreed
that thematic saturation had been reached. Although we believe it unlikely that exhaustive
analysis would have yielded additional themes, we cannot rule this out entirely. If nothing
else, the coding of remaining data sets would have added to the statistical power of our
quantitative analyses. Finally, as noted in the Methods, qualitative outcomes are likely
influenced by biases held by the coders; future studies should consider utilizing artificial
intelligence approaches to help overcome these challenges (Richards and Richards, 1991).
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In conclusion, we took a novel approach to determining how subjective, qualitative
perceptions are related to quantitative ratings of LDX’s efficacy as a medication for BED.
Respondents with higher perceived efficacy ratings were more likely to highlight improved
focus resulting from LDX treatment and less likely to highlight negative side effects. Lower
ratings of LDX efficacy were associated with concerns relating to diminished therapeutic
efficacy, insomnia, loss of energy in the afternoon/evening, and return of binge eating in
the evening. Regardless of quantitative ratings, some patients reported a difficult balancing
act between taking LDX early enough in the day to avoid insomnia, but also trying to
avoid a sudden loss of energy and binge eating in the afternoon/evening. At present, the
wake-promoting effects of LDX have not been fully explored in BED populations, who
already are prone to sleep disturbances (Brown and James, 2023; Kenny et al., 2018; Mehr
and James, 2022; Mehr et al., 2021); this should be a focus of further study. Moreover, the
findings of the current study should inform future studies designed to test if the themes
identified here are causally related to perceptions of efficacy and treatment adherence.

Acknowledgements

AJA gratefully acknowledges receiving a Post-Baccalaureate Research Experience for LSAMP Students (PRELS)
stipend from the National Science Foundation through the Garden State-LSAMP (NSF Award HRD-1909824). This
work was funded by grants to MHJ from the National Institute on Drug Abuse (RO0 DA04765, R01 DA061303),
the National Heart Lung and Blood Institute (UO1HL 150852), Rutgers Optimizes Innovation, the New Jersey
Health Foundation (PC144-23 and PC98-22), the National Science Foundation (NSF 2335816), and an International
Collaborative Research Grant from Rutgers Global. Special thanks to the anonymous Drugs.com respondents, who
we hope this research can help.

Declaration of competing interest

The authors declare the following financial interests/personal relationships which may be considered as potential
competing interests.

Morgan James reports financial support was provided by National Institute on Drug Abuse. Morgan James reports
financial support was provided by New Jersey Health Foundation. Morgan James reports financial support was
provided by National Heart Lung and Blood Institute. Morgan James reports financial support was provided by
the National Science Foundation. Morgan James reports financial support was provided by Rutgers The State
University of New Jersey. Abanoub Armanious reports financial support was provided by National Science
Foundation. Morgan James has patent #PCT/US23/27918 pending to Rutgers University. If there are other authors,
they declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

References

Adler LA, Goodman DW, Kollins SH, Weisler RH, Krishnan S, Zhang Y, Biederman J, 2008.
Double-blind, placebo-controlled study of the efficacy and safety of lisdexamfetamine dimesylate in
adults with attention-deficit/hyperactivity disorder. J. Clin. Psychiatry 69 (9), 1364-1373. 10.4088/
jcp.v69n0903. [PubMed: 19012818]

American Psychiatric, A., American Psychiatric, A., Force, D.S.M.T., 2013. Diagnostic and statistical
manual of mental disorders : DSM-5 http://dsm.psychiatryonline.org/book.aspx?bookid=556.

Berman SM, Kuczenski R, McCracken JT, London ED, 2009. Potential adverse effects of
amphetamine treatment on brain and behavior: a review. Mol. Psychiatr 14 (2), 123-142. 10.1038/
mp.2008.90.

Bhole B, Hanna B, 2017. The effectiveness of online reviews in the presence of self-selection bias.
Simulat. Model. Pract. Theor 77, 108-123. 10.1016/j.simpat.2017.05.005.

Braun V, Clarke V, 2006. Using thematic analysis in psychology. Qual. Res. Psychol 3 (2), 77-101.
10.1191/1478088706gp0630a.

Psychiatry Res Commun. Author manuscript; available in PMC 2024 December 11.


http://Drugs.com
http://dsm.psychiatryonline.org/book.aspx?bookid=556

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armanious et al.

Page 13

Bremmer MP, Hendershot CS, 2024. Social media as Pharmacovigilance: the potential for patient
reports to inform clinical research on Glucagon-Like Peptide 1 (GLP-1) Receptor Agonists for
substance Use disorders. J. Stud. Alcohol Drugs 85 (1), 5-11. 10.15288/jsad.23-00318. [PubMed:
37917019]

Brown RM, James MH, 2023. Binge eating, overeating and food addiction: approaches for examining
food overconsumption in laboratory rodents. Prog. NeuroPsychopharmacol. Biol. Psychiatry 123,
110717. 10.1016/j.pnpbp.2023.110717. [PubMed: 36623582]

Carlton PL, Wolgin DL, 1971. Contingent tolerance to the anorexigenic effects of amphetamine.
Physiol. Behav 7 (2), 221-223. 10.1016/0031-9384(71)90287-3. [PubMed: 5148908]

Carton L, Icick R, Weibel S, Dematteis M, Kammerer E, Batisse A, Rolland B, 2022. What is the
potential for abuse of lisdexamfetamine in adults? A preclinical and clinical literature review and
expert opinion. Expet Rev. Clin. Pharmacol 15 (8), 921-925. 10.1080/17512433.2022.2112950.

Citrome L, 2015. Lisdexamfetamine for binge eating disorder in adults: a systematic review of the

efficacy and safety profile for this newly approved indication - what is the number needed to treat,
number needed to harm and likelihood to be helped or harmed? Int. J. Clin. Pract 69 (4), 410-421.
10.1111/ijcp.12639. [PubMed: 25752762]

Citrome L, 2019. Binge eating disorder revisited: what’s new, what’s different, what’s next. CNS
Spectr 24 (S1), 4-13. 10.1017/s1092852919001032.

Coghill DR, Banaschewski T, Nagy P, Otero IH, Soutullo C, Yan B, Caballero B, Zuddas A, 2017.
Long-term safety and efficacy of lisdexamfetamine dimesylate in children and adolescents with
ADHD: a phase IV, 2-Year, open-label study in Europe. CNS Drugs 31 (7), 625-638. 10.1007/
540263-017-0443-y. [PubMed: 28667569]

De las Cuevas C, de Leon J, 2017. Reviving research on medication attitudes for
improving pharmacotherapy: focusing on adherence. Psychother. Psychosom 86 (2), 73-79.
10.1159/000450830. [PubMed: 28183085]

Dixon L, Bartel S, Brown V, Ali SI, Gamberg S, Murphy A, Brewer KL, McElroy SL, Kaplan
A, Nunes A, Keshen AR, 2023. Secondary outcomes and qualitative findings of an open-label
feasibility trial of lisdexamfetamine dimesylate for adults with bulimia nervosa. J Eat Disord 11
(1), 81. 10.1186/s40337-023-00796-x. [PubMed: 37218020]

Dolder PC, Strajhar P, Vizeli P, Hammann F, Odermatt A, Liechti ME, 2017. Pharmacokinetics
and pharmacodynamics of lisdexamfetamine compared with D-amphetamine in healthy subjects.
Front. Pharmacol 8, 617. 10.3389/fphar.2017.00617. [PubMed: 28936175]

Drugs.com, 2023. About Us

Ermer JC, Pennick M, Frick G, 2016. Lisdexamfetamine dimesylate: prodrug delivery, amphetamine
exposure and duration of efficacy. Clin. Drug Invest 36 (5), 341-356. 10.1007/s40261-015-0354-y.

Findling RL, Childress AC, Krishnan S, McGough JJ, 2008. Long-term effectiveness and safety of
lisdexamfetamine dimesylate in school-aged children with attention-deficit/hyperactivity disorder.
CNS Spectr 13 (7), 614-620. 10.1017/s1092852900016898. [PubMed: 18622366]

Findling RL, Cutler AJ, Saylor K, Gasior M, Hamdani M, Ferreira-Cornwell MC, Childress AC,
2013. A long-term open-label safety and effectiveness trial of lisdexamfetamine dimesylate in
adolescents with attention-deficit/hyperactivity disorder. J. Child Adolesc. Psychopharmacol 23
(1), 11-21. 10.1089/cap.2011.0088. [PubMed: 23410138]

Fleck DE, Eliassen JC, Guerdjikova Al, Mori N, Williams S, Blom TJ, Beckwith T, Tallman MJ, Adler
CM, DelBello MP, Strakowski SM, McElroy SL, 2019. Effect of lisdexamfetamine on emotional
network brain dysfunction in binge eating disorder. Psychiatry Res. Neuroimaging 286, 53-59.
10.1016/j.pscychresns.2019.03.003. [PubMed: 30903953]

Fornaro M, Solmi M, Perna G, De Berardis D, Veronese N, Orsolini L, Gananga L, Stubbs
B, 2016. Lisdexamfetamine in the treatment of moderate-to-severe binge eating disorder in
adults: systematic review and exploratory meta-analysis of publicly available placebo-controlled,
randomized clinical trials. Neuropsychiatric Dis. Treat 12, 1827-1836. 10.2147/ndt.S109637.

Galmiche M, Déchelotte P, Lambert G, Tavolacci MP, 2019. Prevalence of eating disorders over the
2000-2018 period: a systematic literature review. Am. J. Clin. Nutr 109 (5), 1402-1413. 10.1093/
ajen/nqy342. [PubMed: 31051507]

Psychiatry Res Commun. Author manuscript; available in PMC 2024 December 11.


http://Drugs.com

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armanious et al.

Page 14

Gasior M, Hudson J, Quintero J, Ferreira-Cornwell MC, Radewonuk J, McElroy SL, 2017. A phase
3, multicenter, open-label, 12-month extension safety and tolerability trial of lisdexamfetamine
dimesylate in adults with binge eating disorder. J. Clin. Psychopharmacol 37 (3), 315-322.
10.1097/jcp.0000000000000702. [PubMed: 28383364]

Guerdjikova Al, Mori N, Casuto LS, McElroy SL, 2016. Novel pharmacologic treatment in acute
binge eating disorder - role of lisdexamfetamine. Neuropsychiatric Dis. Treat 12, 833-841.
10.2147/ndt.S80881.

Guest G, Namey E, Chen M, 2020. A simple method to assess and report thematic saturation
in qualitative research. PLoS One 15 (5), €0232076. 10.1371/journal.pone.0232076. [PubMed:
32369511]

Heal DJ, Smith SL, Gosden J, Nutt DJ, 2013. Amphetamine, past and present—a pharmacological and
clinical perspective. J. Psychopharmacol 27 (6), 479-496. 10.1177/0269881113482532. [PubMed:
23539642]

Hudson JI, McElroy SL, Ferreira-Cornwell MC, Radewonuk J, Gasior M, 2017. Efficacy of
lisdexamfetamine in adults with moderate to severe binge-eating disorder: a randomized clinical
trial. JAMA Psychiatr 74 (9), 903-910. 10.1001/jamapsychiatry.2017.1889.

Jasinski DR, Krishnan S, 2009a. Abuse liability and safety of oral lisdexamfetamine dimesylate
in individuals with a history of stimulant abuse. J. Psychopharmacol 23 (4), 419-427.
10.1177/0269881109103113. [PubMed: 19329547]

Jasinski DR, Krishnan S, 2009b. Human pharmacology of intravenous lisdexamfetamine
dimesylate: abuse liability in adult stimulant abusers. J. Psychopharmacol 23 (4), 410-418.
10.1177/0269881108093841. [PubMed: 18635707]

Kenny TE, Van Wijk M, Singleton C, Carter JC, 2018. An examination of the relationship between
binge eating disorder and insomnia symptoms. Eur. Eat Disord. Rev 26 (3), 186-196. 10.1002/
erv.2587. [PubMed: 29542203]

Keski-Rahkonen A, 2021. Epidemiology of binge eating disorder: prevalence, course, comorbidity, and
risk factors. Curr. Opin. Psychiatr 34 (6), 525-531. 10.1097/yc0.0000000000000750.

Kessler RC, Berglund PA, Chiu WT, Deitz AC, Hudson JI, Shahly V, Aguilar-Gaxiola S, Alonso
J, Angermeyer MC, Benjet C, Bruffaerts R, de Girolamo G, de Graaf R, Maria Haro J, Kovess-
Masfesty V, O’Neill S, Posada-Villa J, Sasu C, Scott K, Viana MC, Xavier M, 2013. The
prevalence and correlates of binge eating disorder in the World Health Organization World Mental
Health Surveys. Biol. Psychiatr 73 (9), 904-914. 10.1016/j.biopsych.2012.11.020.

McElroy SL, Hudson J, Ferreira-Cornwell MC, Radewonuk J, Whitaker T, Gasior M, 2016a.
Lisdexamfetamine dimesylate for adults with moderate to severe binge eating disorder: results of
two pivotal phase 3 randomized controlled trials. Neuropsychopharmacology 41 (5), 1251-1260.
10.1038/npp.2015.275. [PubMed: 26346638]

McElroy SL, Hudson JI, Gasior M, Herman BK, Radewonuk J, Wilfley D, Busner J, 2017. Time
course of the effects of lisdexamfetamine dimesylate in two phase 3, randomized, double-blind,
placebo-controlled trials in adults with binge-eating disorder. Int. J. Eat. Disord 50 (8), 884-892.
10.1002/eat.22722. [PubMed: 28481434]

McElroy SL, Hudson JI, Mitchell JE, Wilfley D, Ferreira-Cornwell MC, Gao J, Wang J, Whitaker
T, Jonas J, Gasior M, 2015. Efficacy and safety of lisdexamfetamine for treatment of adults with
moderate to severe binge-eating disorder: a randomized clinical trial. JAMA Psychiatr 72 (3),
235-246. 10.1001/jamapsychiatry.2014.2162.

McElroy SL, Mitchell JE, Wilfley D, Gasior M, Ferreira-Cornwell MC, McKay M, Wang J, Whitaker
T, Hudson JI, 2016b. Lisdexamfetamine dimesylate effects on binge eating behaviour and
obsessive-compulsive and impulsive features in adults with binge eating disorder. Eur. Eat Disord.
Rev 24 (3), 223-231. 10.1002/erv.2418. [PubMed: 26621156]

Mehr JB, James MH, 2022. Sleep disruption as a potential contributor to the worsening of
eating disorder pathology during the COVID-19-pandemic. J Eat Disord 10 (1), 181. 10.1186/
$40337-022-00704-9. [PubMed: 36424635]

Mehr JB, Mitchison D, Bowrey HE, James MH, 2021. Sleep dysregulation in binge eating
disorder and “food addiction”: the orexin (hypocretin) system as a potential neurobiological
link. Neuropsychopharmacology 46 (12), 2051-2061. 10.1038/s41386-021-01052-z. [PubMed:
34145404]

Psychiatry Res Commun. Author manuscript; available in PMC 2024 December 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armanious et al.

Page 15

Nickel K, Maier S, Endres D, Joos A, Maier V, Tebartz van Elst L, Zeeck A, 2019. Systematic
review: overlap between eating, autism spectrum, and attention-deficit/hyperactivity disorder.
Front. Psychiatr 10, 708. 10.3389/fpsyt.2019.00708.

Panagiotou OA, Contopoulos-loannidis DG, Papanikolaou PN, Ntzani EE, loannidis JP, 2011.
Different black box warning labeling for same-class drugs. J. Gen. Intern. Med 26 (6), 603-610.
10.1007/s11606-011-1633-9. [PubMed: 21286838]

Raymond NC, Bartholome LT, Lee SS, Peterson RE, Raatz SK, 2007. A comparison of energy intake
and food selection during laboratory binge eating episodes in obese women with and without a
binge eating disorder diagnosis. Int. J. Eat. Disord 40 (1), 67-71. 10.1002/eat.20312. [PubMed:
17080451]

Raymond NC, Neumeyer B, Warren CS, Lee SS, Peterson CB, 2003. Energy intake patterns in obese
women with binge eating disorder. Obes. Res 11 (7), 869-879. 10.1038/0oby.2003.120. [PubMed:
12855757]

Richards T, Richards L, 1991. The NUDIST qualitative data analysis system. Qual. Sociol 14 (4),
307-324. 10.1007/BF00989643.

Rowley HL, Kulkarni R, Gosden J, Brammer R, Hackett D, Heal DJ, 2012. Lisdexamfetamine and
immediate release d-amfetamine - differences in pharmacokinetic/pharmacodynamic relationships
revealed by striatal microdialysis in freely-moving rats with simultaneous determination of plasma
drug concentrations and locomotor activity. Neuropharmacology 63 (6), 1064-1074. 10.1016/
j.neuropharm.2012.07.008. [PubMed: 22796358]

Sakai K, Bradley ER, Zamaria JA, Agin-Liebes G, Kelley DP, Fish A, Martini V, Ferris MC,

Morton E, Michalak EE, O’Donovan A, Woolley JD, 2024. Content analysis of Reddit posts
about coadministration of selective serotonin reuptake inhibitors and psilocybin mushrooms.
Psychopharmacology (Berl) 241 (8), 1617-1630. 10.1007/s00213-024-06585-x. [PubMed:
38687360]

Santomauro DF, Melen S, Mitchison D, Vos T, Whiteford H, Ferrari AJ, 2021. The hidden burden of
eating disorders: an extension of estimates from the Global Burden of Disease Study 2019. Lancet
Psychiatr 8 (4), 320-328. 10.1016/s2215-0366(21)00040-7.

Schneider E, Higgs S, Dourish CT, 2021. Lisdexamfetamine and binge-eating disorder: a systematic
review and meta-analysis of the preclinical and clinical data with a focus on mechanism
of drug action in treating the disorder. Eur. Neuropsychopharmacol 53, 49-78. 10.1016/
j.euroneuro.2021.08.001. [PubMed: 34461386]

Schneider E, Martin E, Rotshtein P, Qureshi KL, Chamberlain SR, Spetter MS, Dourish CT, Higgs
S, 2022. The effects of lisdexamfetamine dimesylate on eating behaviour and homeostatic, reward
and cognitive processes in women with binge-eating symptoms: an experimental medicine study.
Transl. Psychiatry 12 (1), 9. 10.1038/s41398-021-01770-4. [PubMed: 35013131]

Shen G, Shi WX, 2021. Amphetamine promotes cortical up state in Part Via dopamine receptors.
Front. Pharmacol 12, 728729. 10.3389/fphar.2021.728729. [PubMed: 34489713]

Shields AN, Taylor E, Welch JR, 2022. Understanding the conversation around COVID-19 and eating
disorders: a thematic analysis of Reddit. J Eat Disord 10 (1), 8. 10.1186/s40337-022-00530-z.
[PubMed: 35033210]

Srivastava G, O’Hara V, Browne N, 2019. Use of lisdexamfetamine to treat obesity in an adolescent
with severe obesity and binge eating. Children 6 (2). 10.3390/children6020022.

Turgay A, Ginsberg L, Sarkis E, Jain R, Adeyi B, Gao J, Dirks B, Babcock T, Scheckner B,

Richards C, Lasser R, Findling RL, 2010. Executive function deficits in children with attention-
deficit/hyperactivity disorder and improvement with lisdexamfetamine dimesylate in an open-label
study. J. Child Adolesc. Psychopharmacol 20 (6), 503-511. 10.1089/cap.2009.0110. [PubMed:
21186969]

Udo T, Grilo CM, 2018. Prevalence and correlates of DSM-5-defined eating disorders in a
nationally representative sample of U.S. Adults. Biol. Psychiatr 84 (5), 345-354. 10.1016/
j.biopsych.2018.03.014.

Weisler R, Young J, Mattingly G, Gao J, Squires L, Adler L, 2009. Long-term safety and effectiveness
of lisdexamfetamine dimesylate in adults with attention-deficit/hyperactivity disorder. CNS Spectr
14 (10), 573-585. 10.1017/s1092852900024056. [PubMed: 20095369]

Psychiatry Res Commun. Author manuscript; available in PMC 2024 December 11.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Armanious et al. Page 16

Wigal T, Brams M, Gasior M, Gao J, Squires L, Giblin J, 2010. Randomized, double-blind, placebo-
controlled, crossover study of the efficacy and safety of lisdexamfetamine dimesylate in adults
with attention-deficit/hyperactivity disorder: novel findings using a simulated adult workplace
environment design. Behav. Brain Funct 6, 34. 10.1186/1744-9081-6-34. [PubMed: 20576091]

Wolgin DL, Jakubow JJ, 2004. Tolerance to amphetamine hypophagia: a real-time depiction of
learning to suppress stereotyped movements in the rat. Behav. Neurosci 118 (3), 470-478.
10.1037/0735-7044.118.3.470. [PubMed: 15174924]

Yu Z, Muehleman V, 2023. Eating disorders and metabolic diseases. Int. J. Environ. Res. Publ. Health
20 (3). 10.3390/ijerph20032446.

Psychiatry Res Commun. Author manuscript; available in PMC 2024 December 11.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Armanious et al.

Fig. 1.

Subthemes

>

w
o
1

Number of Reviews
(out of 89)
= N
S T

o
I

Lower Higher
Ratings

Ratings

1234567 8 910

Rating

I Lower ratings (1-8)
Il Higher ratings (9,10)

Cost (6b)f="
Discontinue Plans (6a)1mm
Anxiety/Depression (5a) T
Side Effects (4a) | mmm—
Crashing (3b)-f==1x gg
Insomnia (3a) e * 3 %
Weight Gain (2¢c)4=3* ¢ o
Tolerance (1d) o e T sk
Binge at Night (1¢)8 ——1*
Continue to Binge (1b)a ——%*
Psychotherapy Need (7)1 Sz
No Side Effects (4b)— g
Weight Maintained (2b)-& a2
Improved FOCUS (5C) | m— ¥
Improved Mood (5b )~ e
Energy Increase (3d)-{amm § %
Better Sleep (3c)1 25
Weight LOSS (28) | m—— 1 **
Reduced Binging (1a)- ] okok
0 5l0 1(I)0

% of Reviews

Page 17

A) Histogram depicting the frequency of respondents’ quantitative ratings of LDX’s efficacy

on a 1-10 scale. Data were skewed to the left, with most frequent scores being 9 and 10.
For subsequent analyses, we divided respondents into those who provided higher (scores
of 9 or 10) vs lower (scores of 1-8) efficacy ratings. B) Respondents who provided higher
quantitative efficacy ratings of LDX (9-10 out of 10) were more likely to highlight positive
themes associated with LDX treatment, including reduced binge eating, weight loss and
improved focus. Respondents who provided lower efficacy ratings (1-8 out of 10) were
more likely to highlight negative themes, including developing tolerance to the medication,
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insomnia, return of binge eating at night, no change in bingeing/appetite, weight gain
associated with LDX treatment, and loss of energy in the afternoon/evening (‘crashing’).
Comparisons between higher vs. lower ratings made using XZ analyses. *p < 0.05, **p <
0.01, ****p < 0.0001. Numbers/letters in parentheses reflect the subthemes described in the
Results section.
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