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ABSTRACT

Objective: To determine whether physical dependence developed
during lisdexamfetamine dimesylate treatment, as evidenced by
presence of withdrawal symptoms after treatment cessation in adults
with binge-eating disorder (BED) treated for up to 38 weeks.

Methods: Three studies enrolled adults with DSM-IV-TR-defined BED.
In two 12-week, randomized, double-blind, placebo-controlled studies
conducted from November 2012 to September 2013, participants were
treated with placebo or dose-optimized lisdexamfetamine (50 or 70
mg). In a double-blind, placebo-controlled, randomized-withdrawal
maintenance-of-efficacy study conducted from January 2014 to April
2015, participants categorized as responders after 12 weeks of open-
label lisdexamfetamine (50 or 70 mg) were randomized to continued
lisdexamfetamine or placebo for 26 weeks. The Amphetamine Cessation
Symptom Assessment (ACSA), a 16-item self-report instrument (total
score: 0-64), assessed withdrawal experiences. Mean + SD ACSA scores
and medians are presented for study completers.

Results: In the short-term efficacy studies, mean = SD ACSA aggregate
scores for placebo and lisdexamfetamine (pooled data) were 7.0+7.60
(n=275) and 4.9+6.41 (n=271), respectively, on the day of the last
dose at week 12/early termination (ET) and 4.8+6.82 (n=234) and
5.5+7.50 (n=221) on day 7 after the last dose. In the maintenance-
of-efficacy study, mean +SD ACSA aggregate scores for placebo and
lisdexamfetamine were 4.8+6.67 (n=44) and 4.7+7.78 (n=85) on the
day of the last dose at week 38/ET and 3.9+5.75 (n=37) and 5.2+7.93
(n=71) on day 7 after the last dose.

Conclusions: Study results suggest that abrupt lisdexamfetamine
termination was not associated with amphetamine withdrawal
symptoms at the exposure durations and therapeutic doses analyzed.
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T he DSM-5 recognizes binge-eating disorder (BED)
as a distinct eating disorder.! BED is characterized
by consumption of a larger quantity of food than is typical
for most people under similar circumstances, a sense
of lack of control over eating during the episode, and
marked distress about binge eating.! A BED diagnosis
requires that binge-eating episodes occur, on average, at
least once a week for 3 months.!

Lisdexamfetamine dimesylate is approved in the
United States and other countries for use in children,
adolescents, and adults with attention-deficit/
hyperactivity disorder (ADHD)?* and adults with
moderate to severe BED.>* In short-term efficacy
studies, lisdexamfetamine produced significantly greater
reductions in binge-eating days per week than placebo
in adults with moderate to severe BED.%” In a 38-week
maintenance-of-efficacy study,® lisdexamfetamine
demonstrated superiority over placebo for time to
relapse in adults with BED.

In these BED studies,®® the overall safety and
tolerability of lisdexamfetamine in terms of adverse events
and cardiovascular effects were generally consistent with
its established profile.> Across the short-term efficacy
studies,®’ treatment-emergent adverse events reported
by =5% of participants at >2 times the rate of placebo
were dry mouth, insomnia, decreased appetite, feeling
jittery, and constipation. During the maintenance-of-
efficacy study,® treatment-emergent adverse events
reported by > 5% of participants at twice the placebo rate
during the randomized-withdrawal phase were upper
respiratory tract infection and dry mouth. Across the
phase 3 BED studies,”® mean increases from baseline in
blood pressure and heart rate were consistent with the
established safety profile of lisdexamfetamine,* and with
that of psychostimulants,’ in ADHD.

The cessation of psychostimulant use can be
associated with withdrawal symptoms, including
hypersomnia, increased appetite, and depressed mood.™°
In 1 study!! of 56 individuals meeting diagnostic
criteria for methamphetamine dependence, cessation
of methamphetamine use was associated with red/itchy
eyes, increased appetite, lack of motivation, decreased
energy, and sleep difficulties. Therefore, it is important
to know if the abrupt cessation of lisdexamfetamine
treatment is associated with withdrawal symptoms in
adults with BED.
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Clinical Points

B The cessation of psychostimulant use can be associated
with withdrawal symptoms.

B |n clinical studies, adults with binge-eating disorder have
been treated with lisdexamfetamine for up to 38 weeks.

B Evidence of amphetamine withdrawal symptoms
following the cessation of lisdexamfetamine treatment
in adults with binge-eating disorder was not observed in
multiple clinical studies.

The Amphetamine Cessation Symptom Assessment
(ACSA) scale'?is a self-administered instrument that assesses
the subjective symptoms of amphetamine withdrawal. The
ACSA includes 16 items that can be summed to generate
an aggregate score. In addition, 3 subscale scores can be
generated by summing different item groupings (anxiety and
mood subscale [based on 11 items], fatigue subscale [based
on 3 items], and craving subscale [based on 2 items]).'? The
ACSA, which was psychometrically evaluated in treatment-
seeking amphetamine-dependent individuals,'? exhibited
satisfactory reliability. Across a reported amphetamine use
range of 0.1 to 6.5 g/d (median: 0.5 g) over the past month,
there was a positive relationship between ACSA scores and
the amount of amphetamines used (r=0.24, P<.01),!? with
the use of greater amounts of amphetamine being associated
with higher ACSA scores (ie, greater withdrawal symptoms).

In the phase 3 lisdexamfetamine clinical program in BED,
the ACSA was included as a secondary safety endpoint to
measure potential amphetamine withdrawal symptoms
following treatment cessation.”® There was no evidence of
withdrawal following lisdexamfetamine treatment cessation
in the phase 3 studies,”® as measured by ACSA aggregate
scores at 7 days posttreatment. The objective of this post
hoc analysis was to describe the time course of changes in
ACSA aggregate and subscale scores following the cessation
of lisdexamfetamine treatment in adults who participated in
the phase 3 BED studies.”®

METHODS

The designs and methods of the studies included in these
analyses have previously been described in detail.”®

Study Design and Treatment

Each study was conducted in accordance with the
International Council for Harmonization Good Clinical
Practice guidelines, the Declaration of Helsinki, and other
applicable local ethical and legal requirements. The study
protocols, amendments, final approved informed consent
document, and all relevant supporting documentation
were submitted to and approved by ethics committees and
regulatory agencies (as appropriate) before study initiation.
Written informed consent was required before study
participation.

The short-term efficacy studies were randomized,
double-blind, placebo-controlled, parallel-group, 12-week

studies’conducted from November 2012 to September 2013
(NCT01718483, NCT01718509).” The short-term efficacy
studies were identically designed; each included a 2-week
screening phase, a 12-week double-blind phase (dose
optimization, 4 weeks; dose maintenance, 8 weeks), and a
follow-up phase of at least 1 week (Supplementary Figure
1A). Participants were treated daily with lisdexamfetamine
(30 mg during week 1, 50 mg during week 2, and dose-
optimized [50 or 70 mg] during weeks 3 and 4) or placebo.
During weeks 5 through 12, the optimized lisdexamfetamine
dose was maintained. If a dose reduction occurred during
dose optimization, additional reductions were not allowed
during the maintenance phase; participants requiring
another dose reduction were discontinued.

The maintenance-of-efficacy study® was a 38-week,
double-blind, placebo-controlled, randomized-withdrawal
study conducted from January 2014 to April 2015
(NCT02009163). It included a 12-week open-label phase
(dose optimization, 4 weeks; dose maintenance, 8 weeks);
a 26-week, double-blind, randomized-withdrawal phase;
and a 1-week follow-up phase (Supplementary Figure 1B).
During the open-label phase, participants were treated daily
with lisdexamfetamine (30 mg during week 1, 50 mg during
week 2, and 70 mg during week 3 [as clinically indicated and
tolerated]). Down-titration to 50 mg lisdexamfetamine was
allowed if 70 mg was not tolerated. Once a dose reduction
took place, further changes were not allowed. No dose
changes were permitted after week 3. If lisdexamfetamine
50 mg was not tolerated, the participant was discontinued.
At the end of the open-label phase, lisdexamfetamine
responders (individuals reporting <1 binge-eating day/
wk for 4 consecutive weeks and having a Clinical Global
Impressions-Severity [CGI-S] rating <2 at randomization)
were randomized 1:1 to placebo or continued treatment
with the optimized dose of lisdexamfetamine (50 or 70 mg)
established during the open-label phase.

Participants

Men and nonpregnant women (aged 18-55 years)
were eligible to participate. Key inclusion criteria across
all 3 studies were meeting DSM-IV-TR criteria for BED
(confirmed by the eating disorders module of the Structured
Clinical Interview for DSM-IV-TR Axis I Disorders'® and
the Eating Disorder Examination Questionnaire'*), having
protocol-defined moderate to severe BED (= 3 binge-eating
days/wk during the 14 days before baseline and a CGI-S"
rating >4 at screening and baseline), and having a body mass
index > 18 and <45 kg/m? Key exclusion criteria across all 3
studies included current anorexia nervosa or bulimia nervosa
diagnosis; comorbid psychiatric disorder controlled with
prohibited medications or uncontrolled and associated with
significant symptoms; considered a suicide risk, previously
made a suicide attempt, or currently demonstrating active
suicidal ideation; history of symptomatic cardiovascular
issues; moderate or severe hypertension; resting average
sitting systolic blood pressure >139 mm Hg or diastolic
blood pressure >89 mm Hg at screening or baseline; lifetime

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2020 Copyright Physicians Postgraduate Press, Inc.

e2 [E PRIMARYCARECOMPANION.COM

Prim Care Companion CNS Disord 2020;22(2):19m 02540



Amphetamine Withdrawal After Lisdexamfetamine Cessation

Table 1. Baseline Demographics and Clinical Characteristics, Safety Analysis Set?

Short-Term Efficacy Studies

Maintenance-of-Efficacy Study

Placebo Lisdexamfetamine Placebo Lisdexamfetamine
Variable (n=372) (n=373) (n=134) (n=136)
Age, mean£SD,y 38.1+10.11 37.8+10.22 40.1+9.83 37.3+9.96
Sex, n (%)
Female 316 (84.9) 324 (86.9) 114 (85.1) 122(89.7)
Race, n (%)
White 281 (75.5) 280 (75.1) 115 (85.8) 112(82.4)
Black 61(16.4) 76 (20.4) 16(11.9) 18(13.2)
Native Hawaiian/Pacific Islander 1(0.3) 4(1.1) 0 0
Asian 9(2.4) 6(1.6) 1(0.7) 1(0.7)
American Indian/Alaska Native 6(1.6) 2(0.5) 0 0
Other 0 0 2(1.5) 3(2.2)
Multiple 14 (3.8) 4(1.1) 0 2(1.5)
Weight, mean+SD, kg 92.87+19.808 94.52+20.706 97.32+20.963 92.42+18.424
Body mass index, mean +SD, kg/m? 33.20+£6.279 33.76+6.241 34.67+6.345 33.06+5.625
Binge days per week, mean +SDP 4.71£1.321 4.72+1.272 4.76+1.249 4.80+1.188
CGI-S, n (%)°
Moderately ill 183 (50.8) 198 (54.4) 63 (47.0) 79 (58.1)
Markedly ill 141 (39.2) 139(38.2) 54 (40.3) 44 (32.4)
Severely ill 34(9.4) 22(6.0) 16(11.9) 13(9.6)
Among the most extremely ill 2(0.6) 5(1.4) 1(0.7) 0
Lisdexamfetamine exposure, mean +SD
Daily dose, mg
Entire study NA 57.3+£9.48° NA NA
Open-label phase NA NA NA 57.13+£9.744¢
Randomized-withdrawal phase 64.05+8.909
Days of exposure
Entire study 74.8+21.919 75.7 £20.46¢ NA NA
Open-label phase NA NA NA 73.6+£22.71¢
Randomized-withdrawal phase NA NA 98.9+72.83 157.6+51.60

2In the maintenance-of-efficacy study, data are from the randomized safety analysis set.
bBased on data from the full analysis set in the short-term efficacy studies (placebo: n=360, lisdexamfetamine: n=364).

“Based on n=372.
dBased on n=371.
®Based on n=411.

Abbreviations: CGI-S=Clinical Global Impressions-Severity, NA=not applicable.

history of amphetamine or psychostimulant abuse or recent
history of substance abuse or dependence; and intolerance or
hypersensitivity to lisdexamfetamine or related compounds.

Endpoints

Findings for the key prespecified endpoints have been
reported.”® This report describes data from the ACSA, which
was a prespecified secondary safety endpoint in all 3 studies.
The ACSA!? contains 16 items that are rated on 5-point
scales (0 [not at all] to 4 [extremely]). Individual items are
summed to generate an aggregate score (score range, 0-64;
higher scores indicate greater withdrawal symptom severity)
and 3 subscale scores (anxiety and mood [11 items; range,
0-44], fatigue [3 items; range, 0-12], and craving [2 items;
range, 0-8]). The ACSA was administered at baseline and
daily from the week 12/early termination (ET) visit through
the follow-up visit in the short-term efficacy studies and
at baseline, week 12, and daily from the week 38/ET visit
through the follow-up visit in the maintenance-of-efficacy
study.

Data Presentation and Statistical Analyses

Descriptive statistics are presented for ACSA scores
at baseline (randomized-withdrawal baseline for the
maintenance-of-efficacy study), the day of the last study

drug dose, and for 7 days after the last study drug dose. In
the short-term studies, pooled data from study completers
from the safety analysis set (participants who took > 1 study
drug dose and had > 1 safety assessment) were used. In the
maintenance-of-efficacy study, data from completers from
the randomized safety analysis set (participants who took
>1 study drug dose during the open-label phase, had >1
postbaseline safety assessment, and took > 1 study drug dose
during the double-blind randomized-withdrawal phase)
were used. Inferential statistics are not reported because the
studies were not powered for assessment of this secondary
safety endpoint.

RESULTS

Participant Disposition and Demographics

In the short-term efficacy studies, the pooled safety
analysis set and pooled completer set, respectively,
included 372 and 304 placebo participants and 373 and
305 lisdexamfetamine participants. In the maintenance-
of-efficacy study, the randomized safety analysis set and
randomized-withdrawal phase completer set, respectively,
included 134 and 50 placebo participants and 136 and 102
lisdexamfetamine participants. Participant characteristics
are summarized in Table 1.
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ACSA Aggregate’Scores

In the short-term efficacy studies, mean+SD ACSA
aggregate scores were 7.0 £7.60 with placebo and 4.9+ 6.41
with lisdexamfetamine on day 0 (the last day of treatment).
Mean (Figure 1A) and median (Table 2) ACSA aggregate
scores were lower over the 7 days following the last placebo
dose than on day 0. Mean+SD scores for placebo and
lisdexamfetamine (pooled data), respectively, were 4.8 +6.82
and 5.5+7.50 on day 7 after the last dose. The maximum
ACSA aggregate score at day 0 was only exceeded on post-
placebo treatment day 6 (Table 2). With, mean +SD ACSA
aggregate scores were increased on all post-lisdexamfetamine
treatment days relative to day 0; ACSA aggregate scores
peaked on post-lisdexamfetamine treatment day 2 and
then decreased through post-lisdexamfetamine treatment
day 7 (Figure 1A). Median ACSA aggregate scores on post-
lisdexamfetamine treatment days 1, 2, and 3 exceeded the
median ACSA aggregate score on day 0; the maximum
ACSA aggregate score on day 0 was not exceeded on any
post-lisdexamfetamine treatment day (Table 2).

In the maintenance-of-efficacy study, mean + SD ACSA
aggregate scores were 4.8 +6.67 with placebo and 4.7 +7.78
with lisdexamfetamine on day 0. The mean and median
ACSA aggregate score increased on post-placebo treatment
day 1 (5.1+7.02 and 3.0), but mean and median scores
were equal to or lower than day 0 score from post-placebo
treatment days 2 through 7 (Figure 1B, Table 2). Mean + SD
aggregate scores for placebo and lisdexamfetamine,
respectively, were 3.9+5.75 and 5.2+7.93 on day 7 after
the last dose. The maximum ACSA aggregate score at day 0
was not exceeded on any post-placebo treatment day (Table
2). With lisdexamfetamine, mean+SD ACSA aggregate
scores increased on all days after day 0, with scores peaking
on post-lisdexamfetamine treatment day 2 (Figure 1B);
median scores were increased relative to day 0 on post-
lisdexamfetamine treatment days 1-4 and 6 (Table 2). The
maximum ACSA aggregate score at day 0 was exceeded on
post-lisdexamfetamine treatment days 4, 6, and 7 (Table 2).

ACSA Subscale Scores

ACSA subscale scores over time in the short-term
efficacy and maintenance-of-efficacy studies are
presented in Figures 2A-2F. In the short-term efficacy
studies, mean+SD ACSA subscale scores (placebo and
lisdexamfetamine, respectively) on day 0 were 4.7 +5.87
and 3.4+ 5.01 for anxiety and mood, 2.3+2.21 and 1.4+ 1.85
for fatigue, and 0.0 £ 0.25 and 0.1 + 0.40 for craving (Figures
2A, 2C, and 2E). Mean and median ACSA subscale scores
over all post-placebo dose days were less than or equal
to scores on day 0 for the anxiety and mood (Figure 2A,
Table 3) and fatigue (Figure 2C, Table 3) subscales. Mean
and median scores on the craving subscale were at or
near 0 for all assessments (Figure 2E, Table 3). Maximum
values exceeded day 0 on post-placebo treatment days
2 and 3 for the anxiety and mood subscale, none of the
post-placebo treatment days on the fatigue subscale, and
on post-placebo treatment days 1 and 5-7 on the craving

Figure 1. ACSA Aggregate Scores (mean +SD) Over Time,
Safety Analysis Set® (completers)

A. Short-Term Efficacy Studies (pooled data)
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In the maintenance-of-efficacy study, data are from the randomized safety
analysis set.

Abbreviations: ACSA = Amphetamine Cessation Symptom Assessment,
BL=baseline, RW =randomized withdrawal.

subscale (Table 3). With lisdexamfetamine, mean +SD
ACSA subscale scores were increased compared with day
0 at post-lisdexamfetamine treatment days 1, 2, 4, and 5 for
the anxiety and mood subscale (Figure 2A) and on all post-
lisdexamfetamine treatment days for the fatigue (Figure 2C)
and craving (Figure 2E) subscales, with scores peaking on
post-lisdexamfetamine treatment day 2 for the anxiety and
mood and fatigue subscales and on post-lisdexamfetamine
treatment days 3 and 4 for the craving subscale. Median
values were numerically greater on post-lisdexamfetamine
treatment days 1 and 2 compared with day 0 on the anxiety
and mood subscale and on post-lisdexamfetamine treatment
days 1-6 compared with day 0 on the fatigue subscale;
median values on the craving subscale did not differ across
assessment days (Table 3). Maximum values exceeded the
day 0 value on none of the post-lisdexamfetamine treatment
days for the anxiety and mood subscale and on all post-
lisdexamfetamine treatment days for the fatigue and craving
subscales (Table 3).
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Table 2. ACSA Aggregate Scores Over Time, Safety Analysis Set

Completers®

Short-Term Efficacy Studies

Maintenance-of-Efficacy Study

Variable Placebo  Lisdexamfetamine  Placebo  Lisdexamfetamine
Baseline®

n 298 50 102

Median (range) 6.0 (0-39) 6.0 (0-48) 2.5 (0-30) 3.0 (0-25)
Posttreatment day 0

n 275 44 85

Median (range) 5.0 (0-38) 3.0 (0-52) 2.0 (0-33) 2.0 (0-44)
Posttreatment day 1

n 240 40 78

Median (range) 4.0 (0-36) 4.0 (0-47) 3.0(0-28) 3.0(0-39)
Posttreatment day 2

n 241 39 78

Median (range) 3.0 (0-38) 4.5 (0-44) 2.0 (0-30) 3.5(0-39)
Posttreatment day 3

n 242 40 78

Median (range) 2.0(0-38) 4.0 (0-46) 2.0(0-27) 3.0 (0-39)
Posttreatment day 4

n 240 40 77

Median (range) 3.0 (0-37) 3.0 (0-46) 1.0 (0-23) 3.0 (0-48)
Posttreatment day 5

n 243 41 77

Median (range) 2.0 (0-37) 3.0 (0-50) 1.0 (0-18) 2.0 (0-44)
Posttreatment day 6

n 237 38 76

Median (range) 2.0 (0-41) 3.0 (0-49) 2.0 (0-25) 3.0 (0-48)
Posttreatment day 7

n 234 37 71

Median (range) 2.0 (0-37) 3.0 (0-49) 1.0 (0-23) 2.0 (0-48)

@Maintenance-of-efficacy study data are from the completers from the randomized safety

analysis set.

bBased on the randomized-withdrawal baseline for the maintenance-of-efficacy study.
Abbreviation: ACSA =Amphetamine Cessation Symptom Assessment.

In the maintenance-of-efficacy studies, mean+ SD
ACSA subscale scores (placebo and lisdexamfetamine,
respectively) were 2.8 £4.46 and 3.2+6.15 for anxiety and
mood, 1.8 +1.96 and 1.4 +2.14 for fatigue, and 0.2+ 0.91 and
0.1+0.45 for craving on day 0. Mean+SD ACSA subscale
scores were increased compared with day 0 on post-placebo
treatment day 1 for the anxiety and mood (Figure 2B) and
the fatigue (Figure 2D) subscales. Across all post-placebo
treatment days, craving subscale scores were equal to or less
than the day 0 score (Figure 2F). Post-placebo treatment
day median values did not exceed the day 0 value on any
day for the anxiety and mood or craving subscales and only
exceeded day 0 on post-placebo treatment day 1 on the
fatigue subscale (Table 3). Maximum values exceeded day
0 on post-placebo treatment days 2 and 3 on the anxiety
and mood subscale, but not on any post-placebo treatment
day on the fatigue and craving subscales (Table 3). With the
lisdexamfetamine group, mean scores on the anxiety and
mood subscale were increased on post-lisdexamfetamine
treatment day 6 compared with day 0 and across all post-
lisdexamfetamine treatment days on the fatigue (Figure 2D)
and craving (Figure 2F) subscales. Median values exceeded
the day 0 value on all post-lisdexamfetamine treatment days
on the anxiety and mood and fatigue subscales, but not on
any post-lisdexamfetamine treatment day on the craving
subscale (Table 3). Maximum values exceeded the day 0
value on post-lisdexamfetamine treatment days 4, 6, and 7

on the anxiety and mood subscale, days 1-3 on the fatigue
subscale, and on all post-lisdexamfetamine treatment days
on the craving subscale (Table 3).

DISCUSSION

In the short-term efficacy studies and 38-week
maintenance-of-efficacy study, mean ACSA aggregate and
subscale scores were numerically comparable in placebo
and lisdexamfetamine participants at baseline, the day of
the last dose, and over the 7 days following the cessation
of treatment. Although the mean ACSA aggregate score
on day 0 with placebo exceeded the mean aggregate score
with lisdexamfetamine in the short-term efficacy studies,
score variability was high for both groups on day 0 (SDs
of 7.60 with placebo and 6.41 with lisdexamfetamine).
Furthermore, day 0 aggregate scores were low relative to the
maximum possible aggregate score of 64. Therefore, these
differences in mean aggregate score are unlikely to have
clinical significance. Consistent with the mean data, median
values were also similar between treatments over time, and
maximum values during post-treatment days infrequently
exceeded baseline or day 0 values. These findings suggest
that abrupt lisdexamfetamine cessation after as long as
38 weeks of treatment was not associated with clinically
relevant amphetamine withdrawal symptoms during a
1-week posttreatment assessment period.
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Figure 2. ACSA Subscale Scores (mean = SD) Over Time, Safety Analysis Set? (completers)

A. Short-Term Efficacy Studies (pooled data)
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E. Short-Term Efficacy Studies (pooled data)
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F. Maintenance-of-Efficacy Study
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2In the maintenance-of-efficacy study, data are from the randomized safety analysis set.
Abbreviations: ACSA=Amphetamine Cessation Symptom Assessment, BL=baseline, RW =randomized withdrawal.

Although mean and median ACSA scores did not
approach the maximum values allowed by the scales
in either treatment group, trends toward increases in
mean and median scores relative to day 0 were observed
more frequently with lisdexamfetamine treatment than
placebo treatment. However, these increases were small in
magnitude, and separation from placebo was not observed.

This finding could indicate that either there were no
differences in amphetamine withdrawal symptomatology
between treatment groups or that the ACSA was not sensitive
enough to assess differences based on the study sample sizes.
It should also be noted that increases in maximum aggregate
and subscale scores were observed on posttreatment days
compared with day 0, and these increases were observed
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Table 3. ACSA Aggregate Scores Over Time, Safety Analysis Set Completers®
Short-Term Efficacy Studies Maintenance-of-Efficacy Study

Variable Placebo Lisdexamfetamine ~ Placebo  Lisdexamfetamine
Anxiety and mood subscale
Baseline®

n 298 295 50 102

Median (range) 4.0 (0-28) 3.0 (0-38) 1.5 (0-20) 2.0(0-17)
Posttreatment day 0

n 276 271 44 86

Median (range) 3.0(0-29) 1.0 (0-42) 1.0 (0-18) 0.5 (0-35)
Posttreatment day 1

n 240 230 40 78

Median (range) 2.0 (0-28) 2.0 (0-35) 1.0 (0-16) 1.0 (0-33)
Posttreatment day 2

n 241 230 39 78

median (range) 2.0 (0-30) 2.0(0-32) 0.0 (0-20) 1.0 (0-33)
Posttreatment day 3

n 242 232 40 78

Median (range) 1.0 (0-30) 1.0 (0-34) 0.5 (0-20) 1.0 (0-33)
Posttreatment day 4

n 240 232 40 77

Median (range) 1.0 (0-29) 1.0 (0-34) 0.0 (0-16) 1.0 (0-37)
Posttreatment day 5

n 243 231 41 77

Median (range) 1.0 (0-29) 1.0 (0-36) 0.0 (0-13) 1.0 (0-34)
Posttreatment day 6

n 237 229 38 76

Median (range) 1.0 (0-29) 1.0 (0-35) 0.0 (0-17) 1.0 (0-36)
Posttreatment day 7

n 234 221 37 71

Median (range) 1.0 (0-29) 1.0 (0-35) 0.0 (0-15) 1.0 (0-36)
Fatigue subscale
Baseline®

n 299 299 50 102

Median (range) 2.0(0-11) 2.0(0-12) 1.0 (0-10) 1.0 (0-6)
Posttreatment day 0

n 278 274 44 87

Median (range) 2.0(0-11) 1.0 (0-10) 1.0(0-9) 0.0(0-9)
Posttreatment day 1

n 242 231 40 78

Median (range) 2.0(0-9) 2.0(0-12) 1.5(0-8) 2.0(0-10)
Posttreatment day 2

n 243 231 40 78

Median (range) 1.0 (0-10) 2.0(0-12) 1.0 (0-8) 2.0 (0-10)
Posttreatment day 3

n 244 232 40 78

Median (range) 1.0(0-10) 2.0(0-12) 1.0 (0-7) 2.0(0-10)
Posttreatment day 4

n 241 233 40 78

Median (range) 1.0 (0-8) 2.0(0-12) 1.0 (0-7) 1.5(0-9)
Posttreatment day 5

n 243 234 41 78

Median (range) 1.0 (0-9) 2.0(0-12) 1.0 (0-5) 1.0 (0-8)
Posttreatment day 6

n 238 229 38 76

Median (range) 1.0 (0-9) 2.0(0-12) 1.0 (0-8) 2.0 (0-8)
Posttreatment day 7

n 234 221 37 71

Median (range) 1.0 (0-9) 1.0 (0-12) 1.0 (0-8) 1.0(0-7)
Craving subscale
Baseline®

n 299 298 50 102

Median (range) 0.0 (0-3) 0.0 (0-2) 0.0(0-3) 0.0 (0-5)
Posttreatment day 0

n 279 274 44 86

Median (range) 0.0 (0-2) 0.0 (0-3) 0.0 (0-6) 0.0 (0-3)
Posttreatment day 1

n 242 231 40 78

Median (range) 0.0 (0-4) 0.0 (0-4) 0.0 (0-4) 0.0 (0-4)

(continued)
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Table 3 (continued).

Short-Term Efficacy Studies

Maintenance-of-Efficacy Study

Variable Placebo Lisdexamfetamine Placebo  Lisdexamfetamine
Posttreatment day 2

n 242 231 40 78

Median (range) 0.0 (0-2) 0.0 (0-4) 0.0 (0-4) 0.0 (0-4)
Posttreatment day 3

n 244 232 40 78

Median (range) 0.0 (0-2) 0.0 (0-4) 0.0 (0-2) 0.0 (0-4)
Posttreatment day 4

n 241 233 40 78

Median (range) 0.0 (0-2) 0.0 (0-4) 0.0 (0-2) 0.0 (0-4)
Posttreatment day 5

n 243 234 41 78

Median (range) 0.0 (0-4) 0.0 (0-4) 0.0 (0-2) 0.0 (0-4)
Posttreatment day 6

n 238 229 38 76

Median (range) 0.0 (0-6) 0.0 (0-5) 0.0 (0-2) 0.0 (0-6)
Posttreatment day 7

n 234 221 37 71

Median (range) 0.0 (0-5) 0.0 (0-4) 0.0 (0-2) 0.0 (0-6)

2Maintenance-of-efficacy study data are from the completers from the randomized safety analysis

set.

bBased on the randomized-withdrawal baseline for the maintenance-of-efficacy study.
Abbreviation: ACSA =Amphetamine Cessation Symptom Assessment.

more frequently with lisdexamfetamine than placebo. The
maximum values reported should be considered cautiously
because they may represent outliers. Detailed patient-level
analyses are required to more definitively examine this issue.

Although it has been suggested that abrupt cessation
of psychostimulant medication may result in withdrawal
effects,'® data assessing withdrawal in individuals with
ADHD following cessation of psychostimulant treatment are
limited. A 2006 literature review'” found no studies examining
psychostimulant withdrawal in adults with ADHD. Only a
few small studies and case reports were identified in children
with ADHD, and the authors!” reported that, apart from a
return of hyperactivity, withdrawal effects were uncommon
in children. Furthermore, in a randomized-withdrawal
study'® of osmotic-release oral system methylphenidate,
adults with ADHD treated for at least 52 weeks exhibited no
adverse events indicative of withdrawal after being switched
to placebo. It is also worth noting that in clinical studies of
lisdexamfetamine in schizophrenia'® and major depressive
disorder,2®?! cessation of lisdexamfetamine treatment
was also not associated with symptoms of amphetamine
withdrawal as measured by ACSA scores.

Amphetamine withdrawal is associated with physical
symptoms (eg, headache, constipation, diarrhea, irregular/
pounding heartbeat, red/itchy eyes, muscle or joint pain)
and a variety of emotional (eg, depression, decreased
motivation) and functional (eg, increased appetite, sleep
difficulties) symptoms.'! In the clinical experience of the
authors, amphetamine withdrawal symptoms are generally
observed in individuals chronically using supratherapeutic
doses of amphetamine. For example, in 1 published
study'? of amphetamine withdrawal, study participants
were amphetamine-dependent individuals who used a
median of 0.5 g/d amphetamine over the past month and
used amphetamine for more than 8 years. This duration and
level of amphetamine exposure far exceeds the amphetamine

exposure levels that occurred during the course of the
lisdexamfetamine studies included in these analyses.

These data should be interpreted in light of several
limitations. First, these descriptive data are based on a
secondary endpoint for which the studies were not powered,
so statistical inferences were not made. Second, study
attrition could have influenced the results observed during
the randomized-withdrawal phase of the maintenance-
of-efficacy study. Third, participants were predominantly
women and white, met criteria for obesity, and had no current
psychiatric comorbidities, so it is unknown how these data
would generalize to a more diverse BED population. Also,
vital sign measurements were not included as part of these
analyses, so it is unknown if these physical symptoms
would have provided evidence supportive of amphetamine
withdrawal. Additionally, drug accountability was assessed
using pill counts (to determine unused study product).
Therefore, treatment compliance, which may have affected
the results, cannot be confirmed. Lastly, the 7-day follow-up
phase used in these studies would be considered the acute
phase of amphetamine withdrawal.'>?? Thus, it may be of
value to examine longer posttreatment periods to assess
withdrawal symptoms that might persist over longer periods.

CONCLUSIONS

Across all studies, mean and median ACSA scores did
not approach the maximum scores allowed by the scale and
were similar in the placebo and lisdexamfetamine groups
at baseline, the day of the last dose, and over the 7 days
following the last study drug dose. These study results suggest
that, on average, abrupt lisdexamfetamine termination was
not associated with amphetamine withdrawal symptoms
as measured by mean aggregate and subscale scores on
the ACSA after up to 38 weeks of once-daily treatment at
therapeutic doses.
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Amphetamine withdrawal after LDX cessation

Supplemental Figure 1. Design of the short-term efficacy studies (A) and maintenance-of-efficacy
study (B).

F/U=follow up; LDX=lisdexamfetamine dimesylate.

a

Only protocol-defined LDX responders (those reporting <1 binge-eating day per week for the last 4
consecutive weeks [28 days] with a Clinical Global Impressions—Severity score <2) were

randomized.

b
LDX responders meeting relapse criteria (>2 binge-eating days per week for 2 consecutive weeks

[14 days] before the visit and a >2-point Clinical Global Impressions—Severity score increase from
randomized-withdrawal baseline) were discontinued.

The panels in this figure have previously been published. Panel A: Reprinted by permission from
Springer Nature Customer Service Centre GmbH: Springer Nature, Neuropsychopharmacology
(Lisdexamfetamine dimesylate for adults with moderate to severe binge-eating disorder: results of
two pivotal phase 3 randomized controlled trials, McElroy, et al. 2016;41:1251-1260); Copyright ©
2015. Panel B is reproduced with permission from JAMA Psychiatry. 2017. 74(9):903-910.

Copyright© (2017) American Medical Association. All rights reserved.
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