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Abstract: Binge eating disorder (BED) affects a significant rate of the general population
causing a negative impact on their quality of life, weight, and self-esteem. Besides psycho-
logical treatments that compose the majority of the studies, pharmaceuticals have contributed
to improve a host of clinical parameters, thus being an important component of the treatment.
We opted to target the latest results by performing a review of the literature on the
pharmacology for BED from the last 5 years. To achieve this goal, the terms: “binge eating
disorder” and “treatment” were added to the PubMed database and the website clinicaltrials.
gov. At least five drugs were either being tested or had already been recognized to improve
BED symptoms — although only lisdexamfetamine is currently approved by the FDA to treat
this condition. However, due to a better understanding of BED psychopathology in the last
decade, it is notorious that improvement of eating-related symptoms is not the only desired
target. Due to the significant comorbidity percentage (30%), weight loss is highly pursued, as
well as the amelioration of clinical parameters which highlights the importance of having
new agents combining both objectives.
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Introduction

Binge eating disorder (BED) is the most prevalent eating disorder (ED), with
estimates of 2-5% of the general adult population, although its recognition as
a single diagnosis only occurred in 2013 by the Diagnostic and Statistical Manual
of Mental Disorders (DSM), fourth edition. In its latest edition, BED is defined by
recurrent episodes of eating unusually large amounts of food while experiencing
a feeling of losing control in the absence of regular use of inappropriate compen-
satory behavior. Marked distress regarding binge eating is present and the binge
episodes occur, on average, at least 1 day a week for 3 months.'

Lifetime prevalence of BED ranged from 1.2% to 4.5% (when included sub-
threshold BED) and was noted to be more similar between men and women when
compared to the distribution as observed with anorexia and bulimia nervosa.”
Typically, its symptoms begin during childhood and adolescence, but it can also
be seen in the elderly with longer duration of illness reported.” A previous study has
shown a 12-month persistence of 44.2%, meaning that half of the patients could
have achieved spontaneous remission on the course of the disorder.’ However, it
can also assume an intermittent behavior.

Medical and psychiatric comorbidities are commonly observed in individuals
with BED. At least one core DSM-5 disorder can be found co-occurring in up to
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80% of BED patients, mainly depression and anxiety dis-
orders, although other psychiatric disorders, including
bipolar disorder, borderline personality disorder, and sub-
stance abuse have also been found to be related to BED.*>
However, its association to general psychopathology, the
presence of clinical comorbidity must not be forgotten.
Higher prevalence rates of BED are found in overweight
and obese individuals,® and indeed, the presence of psy-
chopathology as associated to obesity seems to be more
severe in the presence of BED.” Also, individuals with
BED have an increased risk to develop type 2 diabetes, are
more likely to develop nonalcoholic fatty liver disease,
gastrointestinal problems, and disrupted sleep. An even
higher prevalence was noted among infertile women.™’

Previous studies have found impaired quality of life
(QL) in individuals with BED. In addition, obese indivi-
duals with BED have shown reduction in QL when com-
pared to non-obese BED patients. For instance, when
using the Medical Outcomes Short Form-36 Health
Survey (SF-36) to estimate QL, obese BED patients
showed lower scores in comparison to the non-obese
BED sample (45.3 [9.6] vs 53.6 [9.4], respectively, P =
0.001)."° Interestingly, obesity seemed to impact more on
the physical variables of QL while BED was linked with
poorer mental health and social functioning. Particularly,
both the presence of depressive symptoms and a poor body
image attitude seemed to objectively impact BED-QL."'

Despite its high prevalence rate and common associa-
tion to clinical and other psychiatric problems, BED
patients commonly remain either undiagnosed or receive
inadequate treatment.'”> Frequently, BED patients are
referred to treat medical comorbidities without specialized
eating disorder (ED) treatment.'> Considered underesti-
mated in comparison to other frequently psychiatric com-
plaints, such as depressive and anxiety-related symptoms —
which may culminate into inadequate psychological or
pharmacological treatment choices.

Before considering BED treatment, an extensive eva-
luation should be made in order to identify and estimate
problems in the 3 main areas of concern, namely, eating-
behavior and related psychopathology, general psycholo-
gical and psychiatric disorders, and presence of obesity
with other medical problems possibly associated with
BED.'" As a result, treatment algorithms should reflect
the hierarchy and severity of problems in each individual
area and should include the choice of different strategies
that may include nutritional, psychological and pharmaco-
logical treatments. The American Psychiatric Association

recommends a multidisciplinary approach that includes
psychological treatment as a main approach and consid-
erations for medication as adjunctive therapy.'> In con-
trast, the National Institute and Care Excellence also
includes the possibility of medication monotherapy.'®
However, both guidelines do not clarify which specific
best practices of weight management should be offered,
including dieting-based approaches, medication or even
bariatric surgery.

A recent meta-analysis concluded that among BED
adults, there is strong evidence that favors the use of
cognitive-behavior therapy (CBT) and medications that
include lisdexamfetamine (LDX), second-generation anti-
depressants, sibutramine (discontinued in many countries
mainly due to cardiovascular risk) and topiramate.
However, several limitations were found, which included
methodological issues, fewer reports of adverse effects and
discontinuation of drug trials, and the heterogeneity of
outcomes.'” In this last regard, an optimal treatment
related to eating, general psychopathology, and obesity
severity is still required for a subset of patients.

Considering the lack of evidence on sufficient drug
efficacy and the urge for new approved treatment options,
this paper aimed to update recent pharmacological treat-
ment data for BED by using the last 5 years as
a timeframe. Reviews including interventions with pre-
vious timeframes had already been published and showed
benefits of pharmacological treatment for BED. For
instance, a previous meta-analysis that included 33 pla-
cebo-controlled trials showed a significant advantage of
the pharmacological treatment over placebo for achieving
short-term remission from BED (48.7% vs 28.5%).'®
Despite that, only one agent emerged as an approved
drug for BED treatment. Since 2015, when LDX received
approval from the US Food and Drug Administration
(FDA) for moderate/severe BED treatment in adults, no
other medications have been approved and, in general,
they have solely been used in an “off label” fashion. It is
important to take into consideration the adverse effects
that often lead to discontinuation: dry mouth, decreased
appetite, insomnia and headache.

Pharmacological BED treatment in clinical practice
usually follows hierarchic principles related to the
patient’s complaints, the physician’s evaluation and find-
ings in physical examination or laboratory. Evaluation on
each potential drug treatment for BED should be done
taking into account clinical and psychiatric aspects, that
may argue against the use of specific agents. Considering
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the importance to explore recent data on pharmacological
trials on BED (including those that investigated new pro-
mising agents in order to point out to the best options
available and future directions to remission achievement),
this review was performed and condensed in Table 1. To
enrich our findings, we also included sections related to
novelty treatments for BED based on animal studies and
advantages of each medication regarding adverse events.

Pharmacodynamics of BED

In order to allow for a better understanding of the drugs’
in BED,
a possible development and maintenance are exposed. In

role some neuromechanisms associated to
fact, many neurotransmitters, hormones and agents seem
to be involved in BED induction and maintenance of BED.
Below are listed some of the most significant findings
related to this topic.

Neurotransmitters

When BED is evaluated in the light of impulsive/compulsive
food consumption theory, and its regulation by the brain
rewards system hypotheses, dopaminergic neurotransmis-
sion seems the most appealing neuropathway to explore.'”
In this model, the dopaminergic release, possibly due to an
altered function in cortical and striatal regions, would other-
wise be associated to motivational and control aspects of
feeding (i.e., impulsivity/compulsive behaviors).'’

Following a different neuropsychological path in
accordance by many authors, the neurotransmitter seroto-
nin (5-hydroxytryptamine [5-HT]), would be considered to
have a key role in ED development. To support this
hypothesis, studies show that serotonin is derived exclu-
sively from dietary tryptophan, an essential amino acid. In
excessive dieting and food restriction, a significant
reduced ratio of tryptophan is found (mostly in anorexic
patients). Furthermore, alterations on serotonin are asso-
ciated to perfectionism and mood regulation. In a small
study with obese binge eaters and non-obese binge eaters,
decreased SH-T transporter binding in the midbrain was
found in the first group but not in the second.””

An agent with these properties, vortioxetine, was also
tested for BED treatment. This substance is a serotonin
stimulator which also increases noradrenaline, dopamine,
and acetylcholine in certain areas of the brain, as well as
modulating  y-aminobutyric acid and glutamate
neurotransmission.”’ More details of this study will be

discussed later in this article.

Hormones

Glucagon-like peptide-1 (GLP-1) is a hormone secreted
from the small intestine in response to food ingestion. It
can regulate food intake by slowing gastric emptying and
through appetite inhibition in the brain thus reducing acti-
vation in appetite-related brain regions (possible brain
areas involved: vagus nerve, nodose ganglia, hypothalamic
nuclei, and the brain stem). Liraglutide, a GLP-1 receptor
agonist, has been recently also approved for obesity man-
agement as an adjunct to physical activity and diet recom-
mendations. It was previously approved in the type-2
diabetes treatment due to its effects associated with releas-
ing insulin from the pancreas and decreasing glucagon
release. %

Oxytocin, another important hormone receiving atten-
tion in the last years, seems to play a strong effect on food
consumption. Besides its anxiolytic properties and cortisol
reactivity towards food,® oxytocin appears to be also
implicated in regulating reward-driven eating. This last
hypothesis would be linked by the down-regulation of
neural circuits related to the addictive theory of BED and
bulimia nervosa.**

Central Nervous Stimulant

The two following agents, LDX and dasotraline used for
ADHD treatment, were also tested for BED due to their
co-occurrence, high levels of impulsivity in BED and
growing findings, therefore suggesting that binge eating
is associated with the dysfunction of dopamine and/or
norepinephrine neurotransmission.'”

Abbreviated from I-lysine-dextroamphetamine, LDX is
a novel prodrug of dextroamphetamine (d-amphetamine)
linked to the amino acid I-lysine, itself inactive and meta-
bolized by mechanisms associated with red blood cells.
With LDX hydrolysis, there is an inhibition of the reup-
take of dopamine and norepinephrine from the synaptic
cleft which simultaneously enhances the release of both,
besides serotonin.*’

Additionally, there is dasotraline, a novel dual-acting
dopamine and norepinephrine re-uptake inhibitor which is
the only drug being currently tested in trials for BED
treatment. Following developments with LDX, methylphe-
nidate is another psychostimulant used for ADHD and
presumed to exert its effects by means of dopamine trans-
porter blockage and is overall well tolerated by patients
with low levels of treatment attrition.”® At last, although

not a psychostimulant per se, we present a study with BED
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and armodafinil. This agent presents waking-promotion
actions similar to the agents cited above and has psychoac-
tive and euphoric effects. It is an indirect dopamine recep-
tor agonist.

Opiate Antagonists

The use of agents such as naltrexone for BED is based on the
model of an association between eating behavior and sub-
stance abuse. Considering that opioid system dysregulation
underlies addictive binge eating, blockade of opioid recep-
tors would diminish food intake and food craving — thus
being a form of anticipatory reward regulated by endogen-
ous opioid and mesolimbic dopaminergic systems.>’

Carbamates (Anti-Drug Abuse)

Carbamates (disulfiram) act by inhibiting aldehyde dehydro-
genase and as an alcohol deterrent, altering the intermediary
metabolism of alcohol. This substance produces a sensitivity
to alcohol, therefore when alcohol is ingested, blood acet-
aldehyde concentrations are increased, leading to: flushing,
systemic vasodilation, respiratory difficulties, nausea, hypo-
tension, and other symptoms.*® Certain BED features resem-
ble those of alcohol users, such as the urge to consume (food/
alcohol) and the lack of control over their consumption.*’

Anticonvulsants/Amines

Antiepileptic agents, specifically topiramate, due to its mod-
ulatory effects on GABA, receptors (involved in calory
intake) contribute to an improvement in eating behavior
and weight loss. Sympathomimetic amine (in this case, the
agent phentermine) is associated with a decrease in appetite
reduction and food consumption — mostly for its action in
releasing norepinephrine in the hypothalamus. The two are
approved for obesity treatment by the FDA. The combina-
tion of both phentermine-topiramate involves the coadminis-
tration of drugs with opposing side-effect profiles.
Phentermine stimulant-like properties may reduce topira-
mate sedative and cognitive side effects.*”

Treatment Agents
Table 1 summarizes all results.

Dasotroline

This drug is a dual dopamine and norepinephrine reuptake
inhibitor and had been initially developed for attention
deficit disorder (ADHD) treatment and Phase 3 trials had
already been published. Its advantage, when compared to
other stimulants or non-stimulant drugs used to treat

ADHD, is its slow absorption rate and long elimination
half-life which could diminish the potential for abuse and
eliminate the problem of multiple dosing.

Three studies from the same pharmaceutic company,
Sunovion, were performed for BED. The first one was
a randomized 12-week treatment with placebo at
a flexible dose (4, 6, 8 mg/day) with 317 patients.
Significant reduction in binge eating was found starting
from 6mg/d (—3.74 vs —2.75; P<0.0001) and the drug
presented good tolerability after l-year follow-up.*
The second study investigated the impact of dasotraline
on weight in this very same cohort of patients in a 3-month
trial. Weight changes were observed at week 12 for com-
pleters treated with dasotraline vs Placebo and evaluated
by the body mass index (BMI) categories: normal weight
(—4.6 vs —0.2), overweight (—5.8 vs +1.3), and combined
obesity classes I-III (—6.2 vs +0.3).>*

In the third trial, a different sample of 486 participants
with BED were selected and randomized to a placebo,
dasotraline 4 mg/day, or dasotraline 6 mg/day.
Dasotraline 6 mg/day, but not 4 mg/day, was superior to
placebo for reducing binge eating episode days (3.5 vs
—2.9; P=0.004). Both doses produced significant reduc-
tions in obsessive-compulsive features of binge eating
(P<0.001 and P<0.02) and global BED severity (P<0.01
and P<0.03). The drug was well tolerated in both studies,
with the most common side effects being decreased appe-
tite, dry mouth, anxiety, nausea, headache, constipation,
and a modest increase in both pulse and blood pressure.>*
On July 30, 2019, Sunovion announced the acceptance by
the US FDA of the New Drug Application for dasotraline
for the treatment of adults with moderate-to-severe BED.
However, on May 13, 2020, Sunovion withdrew the appli-
cation, citing that further clinical studies would be neces-
sary to support regulatory approval. It should be noted
that, previously, on August 31, 2018, the FDA had issued
a letter determining that the drug could not be approved
for the treatment of ADHD without additional data.

Lisdexamfetamine

Commercially known as Vyvanse, LDX was primarily
developed as a treatment for ADHD tailored to increase
attention span and decrease restlessness. This is an inac-
tive prodrug derived from amphetamine by means of
a unique mechanism involving an enzymatic process pre-
dominantly associated with the red blood cells. It was
developed with the aim of providing a long-lasting and
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consistent effect throughout the day along with reducing
the potential for abuse.®

Since 2015, a robust development program carried by
the same research group composed by 3 short-term trials:
one dose-finding Phase II study, two dose-optimization
Phase 111 studies,’®*” and two long-term trials, were per-
formed in order to investigate its safety and efficacy in
BED treatment.*®*°

In the first study, a 11-week fixed-dose, parallel-group
multicenter trial, with 259 adults across 30 sites in the
USA diagnosed with BED and BMI between 25 and
40 kg/m, were randomized to receive LDX 30, 50,
70 mg/day or placebo. Seventy-eight percent of subjects
completed the double-blind phase of the study. Binge
eating episodes significantly decreased in the 50 and
70 mg/day treatment groups, but not in the 30 mg/day
treatment group as compared to the placebo group.
Specifically, in the LDX 50 mg/day group, binge days/
week decreased from 4.5 to 0.4 (P < 0.008) and in the
LDX 70 mg/day group binge days/week decreased from
4.6 t0 0.5 (P < 0.001).%¢

With the same participants sample, two subsequent
trials used an enrichment strategy according to the follow-
ing scheme: 1) 12-week open-label phase (dose optimiza-
tion: 4 weeks of 50 or 70 mg); 2) dose maintenance of 8§
weeks; 3) a 26-week, double-blind, randomized withdra-
wal phase; and 4) a follow-up visit. LDX was superior to
placebo for reducing binge eating day frequency, global
BED severity, and obsessive-compulsive features of binge
eating. Significantly more LDX recipients had cessation of
binge eating in both studies (36.2% and 40%) compared to
placebo (13.1% and 14.1%, p < 0.001) and more signifi-
cant body weight loss. In regards to the safety profile,
adverse reaction rates beyond 50% were not higher than
those found with other psychotropic agents and were
equally distributed across both active drug and placebo
groups. In addition, both studies did not show elevated
discontinuation rates due to adverse effects (6.3% and
3.9%). Also, although weight loss was not a primary end-
point, it was comparable to what have been found in trials
with anti-obesity agents, ranging between 5 and 12 kg for
the 12-week open-label phase. Finally, and not to be dis-
regarded, there was some evidence that LDX has a low
potential risk of abuse.>®-"4°

The randomized withdrawal maintenance of efficacy
study®® examined rates of binge eating relapse in LDX
treatment responders following 12 weeks of open-label

treatment. The risk of binge eating relapse over

a 6-month period was significantly lower in participants
randomized to continuing LDX than in those randomized
to placebo. The long-term safety and tolerability study
consisted of a 1-year open-label extension trial of LDX
in BED participants who had completed one of the three
short-term trials. A mean (SD) of —7.04 (7.53) kg in
weight reduction was reported at the end of the study.”

LDX was the first medication to receive regulatory
approval for the treatment of BED in the world (2015). It
is specifically approved for moderate and severe BED in
adults at 50—70 mg/day. The recommended starting dose in
BED treatment is 30 mg/day with increments of 20 mg/
day to achieve the recommended target dose of 50 to
70 mg/day.>!

Methylphenidate

Due to the strong association between dopamine and eat-
ing behavior, methylphenidate was selected to
a randomized comparison with CBT in order to improve
BED symptoms. Twenty two patients took a flexible-
dosage ranging from 18 mg/d - 72 mg/d by the end of
the fourth week and 27 patients completed the psycholo-
gical treatment composed by 12 sessions. Both groups
presented binge-free patients: 47% for medication and
60% for CBT, y* = 0.62, p = 0.43; subjective binge episode
remission: 41% for medication and 35% for CBT, y* =
0.15, p=0.70. As to weight loss, a significant difference in
BMI was found at Week 12 compared to Week 0 for the
methylphenidate group= 5.18, p < 0.001, but not for the
CBT group= 1.54, p = 0.13. Despite the drug potential,

the study hardly mentioned the side effects.*!

Armodafinil

A 10-week, randomized placebo-controlled trial was con-
ducted with 30 BED patients for placebo and 30 BED
patients for the armodafinil group (150-250 mg/d) neither
with a current history of anorexia or bulimia nervosa. In
the first analysis, there were no significant differences
between the groups in reducing binge-eating day fre-
quency. Armodafinil was associated to a greater reduction
in binge eating frequency, BMI and obsessive symptoms.**

Oxytocin

The effects of oxytocin on food intake, 24-h caloric con-
sumption, salivary cortisol, and stress were measured in
a randomized, placebo-controlled, crossover laboratory
study in 25 women with BN or BED and 27 weight-
matched women without a history of eating disorders.
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Participants attended the lab for two experimental ses-
sions, received a divided dose of 641U of intranasal oxy-
tocin in one session and an equivalent volume of a placebo
nasal spray in the other. There were no significant effects
of oxytocin on any measurements.”*

Naltrexone Extended-Release +
Bupropion ER

Naltrexone extended-release + bupropion ER combination
(NB) is an anti-obesity agent approved in the USA as an
auxiliary component to dieting and physical activity for
chronic weight management. Their combination was
developed based on pre-clinical evidence that this associa-
tion has complementary effects in the reduction of food
intake. The first component is an opioid antagonist that has
a high affinity for the p-opioid receptor which is related to
eating behavior.*> The second one is an antidepressant
(norepinephrine—dopamine reuptake inhibitor) that has
shown efficacy in smoking remission and on weight loss.
However, the use of bupropion alone did not improve
binge eating behavior in a previous randomized trial.**
Interestingly, in a small retrospective cohort study, bupro-
pion was effective in reducing binge frequency and, when
compared to sertraline, achieved greater weight loss and
improved sexual performance.

An open-label prospective study of 24 weeks was
performed in 2017. The authors evaluated the NB combi-
nation therapy (32 mg/day of naltrexone ER and 360 mg/
day bupropion ER) associated to diet and physical activity
guidance in 25 overweight/obese subjects with depression.
Medication was initiated at one-quarter of the daily main-
tenance dose and raised over the first 4 weeks of treatment.
The binge eating scale (BES) scores were improved and
maintained during the trial and, by week 8, there were no
more patients that fulfilled the criteria for severe BDE.
Overall, BED symptoms and weight loss improved.*> An
important limitation of the study was that 12 patients
dropped out before week 24 (n=10 due to adverse events).
Forty-eight percent of the patients considered these
adverse effects moderate, mostly consisting of constipa-
tion (n = 8; 32%), headache (n = 8; 32%), insomnia (n = &;
32%), dizziness (n = 7; 28%), and hot flushes (n =
7; 28%).

In 2020, a 16-week open label-trial, with 23 patients
with obesity and BED and a control group of 20 obese
non-BED patients, was concluded. All patients should
have undergone at least five weight-loss programs without

success. NB of prolonged-release containing 8 mg of
naltrexone and 90 mg of bupropion was initiated and
slowly increased from 1 tablet a day up to a maximum
of 2 tablets twice a day after the third week and followed
by another 13 weeks maintenance phase. In parallel to NB,
a 16-week lifestyle program, consisted of hypo-caloric
diet, behavioral counseling and moderate aerobic physical
activity was also implemented. Binge eating behavior
weight loss improved in BED patients (p=0.003). By the
end of the treatment, achieved BMI was statistically simi-
lar between both groups (BED group = 35.8 = 6.8 vs
Control group = 40.3 + 8.8; r = —1.687; p = 0.101).%¢

Vortioxetine

The premise for vortioxetine use in BED was based on the
fact that a varied circuitries appear to be involved in BED
physiopathology.*”** Thus, a multi-modal target medica-
tion, such as vortioxetine, could be helpful. Also, it
appears to have a cognitive enhancing potential which
may be useful in disorders that display an impaired execu-
tive control.* For at least a year, eighty adults with BED
were recruited for a double-blind, placebo-controlled pilot
study. Participants received a 12-week treatment with vor-
tioxetine (10mg/day for the first week and subsequently
20mg/day) or placebo in a parallel design. Binge eating
frequency was noted to be significantly reduced over time
in both groups. Weight and BMI did not change over time
(p>0.10). Thus, vortioxetine failed to be more effective
than placebo for BED treatment. (NCT02528409)

Liraglutide

GLP-1 was developed as a type 2 diabetes management;
however, it is also used as an anti-obesity drug and sold in
the form of a once-daily injection with effects known to
inhibit appetite and delay gastric emptying in non-diabetic
obese participants with BED symptoms.

In a small randomized pilot study, 44 obese binge
eaters were assigned to either a liraglutide 1.8mg + diet
and exercise group or a control (diet + exercise) group for
12 weeks. Liraglutide participants showed significant
reductions in BES [20 (IQR 18—27) to 11 (IQR 7—16),
p < 0.001] and 81% (n=17/21) of them experienced
a change in status from a binge eating to a non-binge
eating category. Other measures were also improved such
as body weight (94.54+18.14kg to 90.14+19.70kg,
p<0.001) and BMI (36.15 + 3.84 kg/m® to 34.40 +
477 kg/m? p<0.001). Nausea was the most prevalent

adverse symptom.”°
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In 2017, the binge eating liraglutide intervention study
(BELIEVE) was initiated. A 17-week, randomized pla-
cebo-controlled trial tested the efficacy of liraglutide
3.0 mg/d compared to placebo in achieving remission of
binge eating episodes and other clinical variables. The
active comparator was a pre-filled, multi-dose pen that
delivered doses of 0.6 mg, 1.2 mg, 1.8 mg, 2.4 mg, or
3 mg via subcutaneous injections. The medication was
initiated at 0.6 mg daily for 1 week and then increased
by 0.6 mg/day in weekly intervals until a dose of 3.0 mg/
day was achieved. However, the study was terminated due
to not meeting its recruitment goals.”' (NCT03279731)

Disulfiram

In a 16-week study, doses of disulfiram 250mg/day were
given to twelve obese patients with BED and without
a history of alcoholism and heart disease. The agent sig-
nificantly decreased the mean frequency of binge eating
episodes per week from 7.9 + 1.2 t0 0.9 £ 0.6 (p b 0.001)
and 7 participants (58.3%) achieved remission of binge
eating. No changes in weight were observed and 11 parti-
cipants presented important side effects. Additionally,
three participants dropped out during the study, remaining
a total of 9.3

Phentermine-Topiramate
Two previous open-label studies and one placebo-
controlled trial had shown improvement in appetite and
weight loss in obese BED patients.”> However, more con-
trolled-trials aimed to establish optimal dosing and length
of treatment were not performed. Also, cognitive impair-
ment and somnolence were some of the most frequent
adverse events that interfered with the patients' tolerability.
The phentermine-topiramate (PHEN-TOP) combination
was approved by FDA in 2012 for chronic weight manage-
ment as an adjunct to a reduced-calorie diet and increased
physical activity. The investigation of PHEN-TOP in BED
treatment was based on a suggested evidence, in contrast
to previous topiramate studies, that by lowering doses of
topiramate in this combination it would be potentially
effective in reducing binge eating behavior — thus being
safer and more tolerable. The potential role for this drug
association in BED treatment was that, in the present
study, 18 participants with BED and 4 with BN over 18
years of age were enrolled in a flexible dosage (3.75mg/
23mg-15mg/92mg) placebo-controlled crossover trial of
34 weeks.>

Agents’ Potential and Adverse

Events
LDX, despite FDA approval for BED treatment, definitely
presents some significant pros and cons; Table 1 shows
details of every study efficacy. The amphetaminic risk of
abuse and dependence requires a careful evaluation before
prescription. The safety profile is consistent with what was
seen in studies using LDX in adults with ADHD; the most
common adverse events in the adequate dose of 50-70 mg/
d are: dry mouth (52%), decreased appetite (25%) and
insomnia (19%) and 1.5% has serious adverse effects.
The treatment group demonstrates efficacy compared to
the placebo group in terms of decrease in BE days and
cessation, and global improvement.*®

Overall, the second substance mostly investigated was
dasotraline. Due to the smaller risk of abuse and dependence,
compared to LDX, its development program was very
encouraged, showing significant results with 6-8 mg/d on
BE episodes vs placebo (—3.5 vs —2.9; P=0.0045). The most
common adverse events on dasotraline were: insomnia, dry
mouth, headache, decreased appetite, nausea, and anxiety.34
Despite the results, the laboratory withdraw the substance for
BED treatment due to the need of further regulatory approval.

In the liraglutide study, forty-four obese BE partici-
pants were randomly assigned to intervention or control
groups for 12 weeks. All participants received standard
advice for diet and exercise. 81% (n=17/21) of those
receiving liraglutide improved from binge eating to non-
binge eating category, and 2 patients developed nausea.
These results are still very scarce. In our opinion, some-
times the non-friendly presentation (injection pen) and the
prevalence of nausea as the most common adverse effect

are some weak points of the substance use.””

The
approved for obesity treatment in 2014), despite small

combination  naltrexone-bupropion (already
groups of patients, was well succeeded for diminishing
BE severity and scores, as well as weight loss (8-9%).
The most common side effects had very high rates: nausea
(67%) and anxiety (22%), what may impair a sensitive
group of patients to proceed. Another combination: phen-
termine-topiramate was evaluated in two small studies
with favorable results, especially on weight loss (average
of 6%). The most reported symptoms were: 52.4% (dry
mouth), insomnia and paresthesia (28%).

Agents tested in few studies or small samples, such as
armodafinil, oxytocin and vortioxetine despite being well
tolerated, and presenting some impact of BE and weight,
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did not present significant differences when compared to
the control group. Findings in a methylphenidate and CBT
study showed that both interventions were effective in BE
measures, with a higher effect of the agent on weight loss
(week 0 to week 12 = 5.18, p < 0.001).

Innovative Treatments

Some experimental drugs have been successfully tested in
validated animal models of binge-like eating and could
represent future investigations in clinical studies:

CRFI Receptor Antagonists
(CRF)
a hormonal marker of BE induced by cyclic food restric-

Corticotropin  releasing  factor represents
tions and stress and may represent a novel pharmacologi-
cal treatment for binge-related eating disorders. Indeed,
systemic injections of R121919, but not of the metyra-
pone, were able to block binge-like eating behavior in

female rats.>’

Sigma-1 Receptor Antagonists

Sig-1R system seems to contribute to the neurobiological
adaptations driving compulsive-like eating, and thus point-
ing towards pharmacological treating of BED. The authors
proved that the treatment with the selective Sig-1R antago-
nist BD-1063 dose-dependently decreased food respond-
ing in binge eating rats.>

Orexin-1 Receptor Antagonists

Brain orexin 1 receptors (OX1Rs) are involved in food-
motivated behavior. A study investigated the ability of
OXR antagonist to block BE episodes and to evaluate
the involvement of OX; and OX, mechanisms in the
control of BE episodes in restricted and stressed animals.
The results clearly indicate that the OX;R is involved in
the control of BE episodes and suggested a potential role
of OX;R antagonists to reverse BE episodes induced by
stress and restricted diet.>” Other results with rats also
suggest that hindbrain OX1Rs play a role in motivation
for palatable food and that hindbrain OX1R stimulation
can increase palatable, energy-dense food intake.®

Adenosine A2A Receptor Agonists

Authors examined the effect of two A(2A) adenosine
receptor (AR) agonists, CGS 21,680 and VT 7, on high-
palatability food (HPF) intake in a model of BE in sated
rats and on low-palatability food (LPF) intake in food-
deprived rats. BE was induced in female rats by three

8-day cycles of food restriction/refeeding, followed by
acute stress. The present study confirmed that the combi-
nation of stress and repeated episodes of food restriction is
able to induce a pronounced binge eating response for
HPF in rats.>’

Discussion

Since its categorization as an ED diagnosis in 2013, var-
ious studies have been published that investigated the
effectiveness of different pharmacological treatments.
Yet, up until now, the only drug approved by the FDA
for BED treatment is LDX, which is not necessarily fit for
all individuals with BED. Actually, in a real-life scenario,
BED treatment could follow a variety of different algo-
rithms and, in everyday practice, different off-label drugs
are notably used as first-line agents.

Since 2015, only two antidepressant drug-trials have
their efficacy in BED treatment investigated. In contrast to
a previous study, which did not show improvement in
binge eating behavior with bupropion treatment alone,
NB treatment has been associated with BED improvement
and some weight loss. According to previous evidence, it
seems that for BED patients presenting with mood-related
psychopathology, bupropion use might improve eating
psychopathology as well. However, obese BED patients
who did not present with clinically depressive symptoms
would benefit more from NB treatment. Nevertheless, it
should be noted that NB has been studied in small open-
label trials and more extensive studies should still be
performed. The second antidepressant investigated in
BED treatment was vortioxetine. In spite of a lack of
previous clinical evidence, findings showed that this drug
has a limited efficacy of second-generation antidepressants
when used alone in BED.

The next new promising agent, dasotraline, was cho-
sen and is still expecting FDA approval. Overall, results
from 2 double-blind studies, published by the same
pharmaceutical industry, were favorable to its use in
the reduction of BED episodes and reduction on obses-
sive traits related to eating behavior. In one of those
investigations, dasotraline was also related to some
modest weight loss. Nevertheless, the discontinuation
of the dasotraline program diminished the chance to
have a second FDA approved agent for the treatment
of BED in the near future. In this regard, a similar
discussion could be made in relation to the use of
liraglutide for the treatment of BED. Though only
a pilot open-label study has been demonstrated for its
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benefits in reducing eating psychopathology in a small
sample of obese patients — with high binge eating scale
scores not formally diagnosed as BED and with an
evident impact on weight reduction and safety profile —
much expectation was given towards further studies.
However, termination of its double-blind randomized
trial also temporally puts away the chance of having
liraglutide approved for BED. Of note, in clinical prac-
tice however, a significant percentage of patients that
have been treated for obesity with liraglutide might have
also been treated for BED, even if not clinically diag-
nosed, due to the higher prevalence of their comorbidity.

Considering the lack of evidence of armodafinil and
oxytocin, the modest effect of disulfiram in an open trial
and a favorable result of methylphenidate in a small
randomized trial, the next drug awaiting for promising
results in the treatment of BED might be the PHEN-
TOP combination. Although only 2 small studies inves-
tigated its use for BED, some considerations might be
worthy taking into account. Firstly, topiramate alone had
previously showed to be effective in BED trials.
Secondly, the premise to use a drug combination that
allows smaller doses of topiramate to be tested increases
its safety. Indeed, this can be evidenced in face of the
PHEN-TOP approval for adjunct treatment of obesity in
2012. Lastly, the inclusion of patients with bulimia
nervosa in one of the studies might shed some light on
a future new drug for another ED.

The last 5 years have shown how difficult it is to
prove sufficient efficacy and safety for new drugs in
BED treatment. Since 2015, LDX has remained the
only drug treatment option approved by the FDA.
Interestingly, most studies of investigational drugs in
this period were performed with agents that had already
shown a positive impact on previous eating-related psy-
chopathologies (though used in a different fashion as in
naltrexone added on bupropion and phentermine added
on topiramate) or had been known for its efficacy on
obesity (liraglutide). However, much effort still needs to
be employed as new studies are urgently needed — espe-
cially given the negative impact of BED on QL and
clinical morbidity. Meanwhile, guidelines for BED treat-
ment, particularly those targeting non-psychiatrists,
should be considered towards a recommendation on the
use of off-label agents and the need for individualizing
drug treatment choices in accordance to clinical and
psychiatric status.
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