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ABSTRACT
Objective: To evaluate the efficacy and safety of amphetamine
extended-release tablets (AMPH ER TAB) in adults with attention-deficit/
hyperactivity disorder (ADHD).
Methods: In a 5-week forced-dose titration phase, subjects were
randomized to either oral double-blind AMPH ER TAB 5-mg starting
dose or matching placebo, once daily in the morning. Safety and efficacy
assessments were completed weekly. After visit 3, subjects received 20
mg for 14 ± 3 days before visit 5. At visit 5, efficacy assessments included
the administration of serial Permanent Product Measure of Performance
(PERMP) tests predose and at 0.5, 1, 2, 4, 8, 10, 12, 13, and 14 hours
postdose. The primary efficacy endpoint was the mean PERMP Total
score (PERMP-T) across postdose time points during the visit 5 serial
PERMPs. Safety was monitored by adverse events (AEs) assessed at each
visit, Columbia Suicide Severity Rating Scale (C-SSRS), vital signs, weight,
physical examination, and assessment of sleep, appetite, mood, and
psychotic AEs. The study was conducted from February 2019 to October
2019.
Results: Of 130 randomized subjects, 127 were in the intent-to-treat (ITT)
population and 91 completed the study. The mean PERMP-T across all
postdose time points at visit 5 was statistically significantly higher in the
AMPH ER TAB group than in the placebo group (302.8 vs 279.6; P = .0043).
Numerical differences favoring AMPH ER TAB were seen at all time points,
with statistically significant improvements in the AMPH ER TAB group at
30 minutes and 1, 2, 4, 8, and 13 hours postdose, although the 10-, 12-,
and 14-hour time points were not significant. Common AEs included
decreased appetite, insomnia, and dry mouth. The majority of treatmentemergent AEs were mild to moderate in severity, and no serious AEs, as
defined by the US Food and Drug Administration, were reported.
Conclusions: AMPH ER TAB demonstrated efficacy in treatment of
symptoms of ADHD in adults, with an anticipated safety profile.
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A

ttention-deficit/hyperactivity disorder (ADHD)
typically manifests in childhood and has an
estimated prevalence of 4.4.% in adults aged 18 to
44 years.1 Evidence exists that ADHD continues as
a disorder meeting full diagnostic criteria in about
15% of individuals by age 25 years, but interfering
symptoms persist in approximately 65%.2,3 Recent
Multimodal Treatment Study of ADHD (MTA)4
findings establish ADHD as a chronic, waxing and
waning disorder with periods of full remission that
are more often temporary than sustained. ADHD in
adults has been associated with deficits in educational
and occupational attainment, social interacting, and
self-esteem as well as obesity, service utilization,
substance use,5–9 increased accident frequencies (eg,
driving, operating heavy machinery), and increased
morbidity and mortality, including higher suicide
rates.10–12 Evidence suggests treatment can improve
long-term outcomes, including decreasing suicidal
behavior and mortality.9,11,13,14
Psychostimulants, especially amphetamines, are
often prescribed for ADHD in adults.15 Specific
attributes of a medication to meet individual needs
in adults with ADHD include onset of efficacy early
in the day that is maintained into the early evening
hours,16 with once-daily dosing.17
Amphetamine extended-release tablet (AMPH ER
TAB; Tris Pharma, Inc.; Monmouth Junction, New
Jersey) is an amphetamine base product, 3.2:1 mixture
of d- and l-amphetamine, and was developed using the
proprietary LiquiXR drug delivery technology. LiquiXR
technology enables a targeted pharmacokinetic profile
that features a rapid onset of action followed by a
smooth, continuous, extended-release profile allowing
for once-daily dosing.18,19 This technology makes
AMPH ER TAB the first continuous-release scalemic
amphetamine formulation. Previous data19 showed
that 18.8 mg of amphetamine extended-release oral
suspension (AMPH EROS), an amphetamine base
product, is bioequivalent to a single dose of 30 mg of
mixed amphetamine salts.
The primary objective of this study was to evaluate
the efficacy, safety, and tolerability of AMPH ER TAB
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■■ There has been an increase in the diagnosis of attention■■
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deficit/hyperactivity disorder (ADHD) in adults, and there
is a need for data on treatment outcomes in the adult
population.
Amphetamine extended-release tablets (AMPH ER TAB)
demonstrated efficacy in treatment of symptoms of ADHD
in adults, with an anticipated safety profile.
The efficacy profile of AMPH ER TAB coupled with its
bioequivalence to amphetamine extended-release oral
suspension (AMPH EROS) and its use of the same delivery
technology, LiquiXR, comprising both immediate and
extended-release components, places it as a new solid dose
treatment option for adults with ADHD.

compared with placebo for the treatment of ADHD in adults
aged 18 to 60 years.
METHODS
Subjects
This study, performed from February 2019 to October
2019, enrolled subjects aged 18 to 60 years with a diagnosis
of ADHD confirmed by Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition20 criteria based on the
Adult ADHD Clinical Diagnostic Scale (ACDS),21,22 normalrange IQ (based on clinical opinion of the investigator),
baseline Adult ADHD Investigator Symptom Rating Scale
(AISRS)23,24 total score ≥ 26, and baseline Clinical Global
Impressions–Severity of Illness scale (CGI-S)25 score ≥ 4.
Female subjects of childbearing potential were non-lactating
and non-pregnant during the duration of the study. All
subjects provided written informed consent prior to any
study procedure.
Exclusion criteria included lifetime history of bipolar
disorder or any psychotic disorder or current major
depression, generalized anxiety disorder, obsessivecompulsive disorder, panic disorder, or posttraumatic
stress disorder, as established by the Mini-International
Neuropsychiatric Interview (MINI) 7.0.226; history of
chronic medical illnesses including untreated thyroid disease,
peripheral vasculopathy, structural cardiac disorders, serious
cardiac conditions, serious arrhythmias, cardiomyopathy,
and family history of sudden death; clinically significant
findings in vital signs at screening or history of uncontrolled
hypertension or a resting systolic blood pressure (SBP) > 140
mm Hg or diastolic blood pressure (DBP) > 90 mm Hg; recent
history or presence of alcohol or substance use disorder;
history or presence of significant renal or hepatic disease;
clinically significant abnormal electrocardiogram (ECG) or
cardiac findings on physical examination; use of atomoxetine,
monoamine oxidase inhibitors, or tricyclic antidepressants
within 14 days of the baseline visit; use of gastrointestinal
acidifying agents or urinary acidifying agents within 3 days
of baseline visit; use of stimulant medications within 1 week
of baseline visit; use of prohibited drugs or agents from the

“yes” to questions 4 or 5 of the Suicidal Ideation section of the
Columbia Suicide Severity Rating Scale (C-SSRS)27 within
the last 2 years; taking an investigational drug within 30 days
prior to screening; known history of allergy/hypersensitivity
to amphetamine or any of the components of AMPH ER
TAB; and history of lack of clinical response to amphetamine.
Overall Study Design
After screening and baseline evaluations were completed,
eligible subjects were randomized, in a parallel-study design,
to double-blind AMPH ER TAB or matching placebo tablet
taken orally once daily beginning the day after the baseline
visit (study scheme shown in Figure 1) and entered a 5-week
double-blind dose-titration phase. Subjects were then titrated
up from 5 mg AMPH ER TAB/placebo, in 5-mg increments
per week, and received a final dose of 20 mg for 14 ± 3 days
prior to visit 5. Subjects who could not tolerate the study drug
were discontinued from the study.
The primary efficacy endpoint was the comparison
between AMPH ER TAB and placebo groups in the mean
Permanent Product Measure of Performance Total scores
(PERMP-Ts) averaged across all measured postdose time
points at visit 5. Key secondary endpoints were treatment
differences at each time point assessed (0.5, 1, 2, 4, 8, 10, 12,
13, and 14 hours postdose). Other key secondary objectives
were to evaluate the effect of AMPH ER TAB compared
with placebo on scores on the AISRS and CGI-S. Safety and
tolerability were assessed by monitoring of adverse events
(AEs) at each study visit, the C-SSRS, vital signs (blood
pressure and heart rate), body weight, physical examination,
and direct questioning about sleep quality, appetite, mood,
and psychotic AEs.
The study (registered at ClinicalTrials.gov; identifier:
NCT03834766) was conducted at 3 sites. The protocol,
informed consent forms, and case report forms were reviewed
and approved by an institutional review board (Copernicus
Group IRB; Cary, North Carolina).
Treatments
Subjects were instructed to take double-blind AMPH ER
TAB or placebo prior to 10:00 am, with or without food, by
swallowing the tablet whole or by chewing it and swallowing.
Study drug was administered onsite for visits 4 and 5. After
visit 3, subjects received a final dose of 20 mg active product
or placebo for 14 ± 3 days prior to visit 5.
Efficacy Measurements and Statistical Analysis
The PERMP is a validated, time-sensitive, skill-adjusted
test consisting of simple math problems to be completed at
multiple time points and provides the basis for an objective
measure of the effect of treatment on the participant’s
attention, productivity, and behavior (ability to initiate a task,
self-monitor, stay on task, and complete written seatwork) in
a simulated setting.28 PERMP-T is the sum of the number of
math problems attempted plus the number of math problems
answered correctly. PERMP-T ranges from 0 to 800 with
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Study Schematic
Double-blind period

Week 2

Week 1
Males and females
with ADHD
(aged 18 – 60 years)

Week 3

Initial dose:
5 mg/day
(morning)

Week 4

Week 5

20 mg

2 0 mg

15 mg
10 mg

Stable dose:
20 mg/day
(morning)

5 mg
AMPH ER TAB

Screening
(up to 6 weeks)

Placebo

Baseline

Visit 1

Visit 2

Practice PERMP

Visit 3

Visit 4

Visit 5

Serial PERMPa

AISRS, CGI-S, safety assessments
aAn abbreviated administration of serial PERMPs took place at visit 4, during which the PERMP test

was administered predose and at 0.5, 1, 2, and 4 hours postdose. At visit 5, efficacy assessments
included the administration of serial PERMPs predose and at 0.5, 1, 2, 4, 8, 10, 12, 13, and 14 hours
postdose.
Abbreviations: ADHD = attention-deficit/hyperactivity disorder, AISRS = Adult ADHD Investigator
Symptom Rating Scale, AMPH ER TAB = amphetamine extended-release tablet, CGI-S = Clinical
Global Impressions–Severity of Illness scale, PERMP = Permanent Product Measure of Performance.

higher scores indicating better performance. To scale for an
individual’s math proficiency, a PERMP placement test was
completed at screening or baseline. PERMP practice tests
were also administered during baseline and visits 1 to 3. The
CGI-S is a 7-point scale that is an overall assessment of the
severity of illness at the time of assessment relative to the
clinician’s experience with subjects of the same diagnosis.29
Possible ratings range from 1 (normal, not at all ill) to 7
(among the most extremely ill). The CGI-S was measured at
screening, baseline, and study visits 1 through 5. The AISRS
is a validated rating scale administered by trained raters to
capture symptoms of ADHD in adult subjects. The scale
has 18 items with adult prompts, based on the 18 diagnostic
criteria symptoms of ADHD from DSM-5, each scored as
follows: 0 (none), 1 (mild), 2 (moderate), 3 (severe). The
maximum total score for the scale is 54 points.23,24 The
AISRS was used to determine study eligibility and as an
additional efficacy scale during visits 1 to 5.
The primary and key secondary efficacy analyses
were performed on the modified intent-to-treat (mITT)
population, defined as all randomized subjects who received
at least one dose of study drug treatment and who had at
least one PERMP-T score at study visit 5. Other secondary
analyses were performed in the ITT population, defined
as all randomized subjects who received at least 1 dose of
study drug treatment, with treatment assignment based on
the randomized treatment (regardless of actual treatment
received). The safety population was defined as all enrolled
subjects who received at least one dose of study drug.

The primary measure of intervention effect was the
calculated treatment difference in mean PERMP-Ts averaged
across all postdose time points between AMPH ER TAB
and placebo. The PERMP-Ts at all postdose time points
at study visit 5 were assessed using a linear mixed model
repeated-measures (MMRM) analysis model using SAS
PROC MIXED (SAS Institute; Cary, North Carolina) that
included treatment, time, and treatment-by-time as fixed
effects and participant as a random effect. The predose
PERMP-T was included as a covariate. The difference
between AMPH ER TAB and placebo was assessed at
the α = .05 level of significance. Adjusted least-squares
(LS) means were presented for each treatment across all
postdose time points, and 95% confidence intervals (CIs)
for the adjusted LS means were calculated. Treatment effect
was estimated by the overall least square mean difference
between the two treatment groups. The P value for the
treatment comparison was also calculated. As an additional
sensitivity to the primary analyses, the same MMRM model
was run as specified previously in this paragraph including
site as an additional factor. This was done to test if site had
an impact on the primary outcome.
Safety Measurements
Safety was evaluated from reported AEs, changes in clinical
laboratory values, changes in vital signs, ECG, C-SSRS, and
physical examinations. Sleep, appetite, mood, and psychotic
AEs were assessed by direct questioning as indicated in the
ADHD Developing Stimulant Drugs for Treatment Draft
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Subjects screened
(n = 166)

Subjects Randomized
(n = 130)

AMPH ER TAB
(n = 65)

Placebo
(n = 65)

AMPH ER TAB (Safety)
(n = 62)

Placebo (Safety)
(n = 65)

AMPH ER TAB (ITT)
(n = 62)

Placebo (ITT)
(n = 65)

AMPH ER TAB
(Discontinued n = 20)

Placebo
(Discontinued n = 19)

Adverse event (n = 3)
Lost to follow-up (n = 4)
Physician decision (n = 1)
Protocol deviation (n = 2)
Withdrawal by subject (n = 2)
Other (n = 8)

Adverse event (n = 0)
Lost to follow-up (n = 2)
Physician decision (n = 1)
Protocol deviation (n = 5)
Withdrawal by subject (n = 2)
Other (n = 9)

AMPH ER TAB
(Analysis mITT)
(n = 45)

Placebo
(Analysis mITT)
(n = 46)

aA total of 11 subjects (5 in the AMPH ER TAB group and 6 in the placebo group) were dismissed from

the study due to reason, “other,” which was inadvertent unblinding by the laboratory performing
subjects’ urine drug screen results. The other 6 subjects with “other” as reason for discontinuation
had the following reasons: 4 subjects failed the urine drug screen, 1 subject could not tolerate the
study drug, and 1 subject was unable to attend the visit 5 classroom assessment.
Abbreviations: AMPH ER TAB = amphetamine extended-release tablet, ITT = intent-to-treat,
mITT = modified intent-to-treat.

Guidance.30 A treatment-emergent adverse event (TEAE)
was defined as any event that was not present prior to the
initiation of the drug treatment or any event already present
that worsened in either intensity or frequency following
exposure to the drug treatment AEs and TEAEs as well as
vital signs, body weight, and occurrences of abnormal ECGs
were assessed for relatedness and severity and summarized
descriptively without any inferential statistical calculations.
The C-SSRS scores were summarized by treatment.
RESULTS
Baseline Characteristics and Demography
This study screened 166 subjects and randomized 130
equally to the two treatment arms. A breakdown of subject
disposition, including reasons for nonrandomization, is
provided in Figure 2.
The two treatment groups were well balanced, with
similar mean ages, body weights, body mass index (BMI),

and height. About 80% of subjects were younger than 45
years of age. Baseline practice PERMP-Ts and assigned
level of difficulty were similar between the two treatment
groups. Demographic data are listed in Table 1, and baseline
participant characteristics are summarized in Table 2.
Efficacy
The mean predose PERMP-Ts at visit 5 (mITT
population) were similar between the AMPH ER TAB
group (259.5) and placebo (260.0). The primary endpoint
was met: the LS mean postdose PERMP-T score was
statistically significantly higher (improved) for the AMPH
ER TAB treatment group (302.8) compared with placebo
(279.6; P = .0043) (Figure 3A). No site effect was seen, as
results were similar (P = .0048) when including site as an
additional factor in the analysis. Results for the postdose
treatment differences by time point are shown in Figure
3B. Based on the assessment, the first time point that
was statistically significant was the 0.5-hour time point
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Table
Study Demographics
Table 2. Baseline
Participant
Variable
Age, y
Mean (SD)
Median
Range
Age groups, y
≥ 18 to < 26
≥ 26 to < 45
≥ 45 to ≤ 60
Sex
Male
Female
Ethnicity
Hispanic/Latinx
Non-Hispanic/Latinx
Race
Asian
Black/African American
White
More than 1 race
Body mass index, kg/m2
Mean (SD)
Median
Range

AMPH ER TAB
(n = 62)

Placebo
(n = 65)

Total
(N = 127)

33.1 (11.1)
30.0
18 to 58

31.8 (10.3)
30.0
18 to 58

32.4 (10.7)
30.0
18 to 58

23 (37.1)
24 (38.7)
15 (24.2)

22 (33.8)
33 (50.8)
10 (15.4)

45 (35.4)
57 (44.9)
25 (19.7)

40 (64.5)
22 (35.5)

36 (55.4)
29 (44.6)

76 (59.8)
51 (40.2)

21 (33.9)
41 (66.1)

12 (18.5)
53 (81.5)

33 (26.0)
94 (74.0)

1 (1.6)
7 (11.3)
52 (83.9)
2 (3.2)

4 (6.2)
9 (13.8)
52 (80.0)
0

5 (3.9)
16 (12.6)
104 (81.9)
2 (1.6)

29.6 (6.9)
29.0
16.3 to 47.1

28.9 (7.1)
27.5
18.3 to 52.3

29.2 (7.0)
28.3
16.3 to 52.3

Values are shown as n (%) unless otherwise noted. Percentages are based
on the number of subjects in each group.
Abbreviations: AMPH ER TAB = amphetamine extended-release tablet.

(P = .01 for the comparison between placebo and AMPH
ER TAB treatment); and the last significant time point was
noted at the 13-hour time point (P = .006). The treatment
comparisons between placebo and AMPH ER TAB were
statistically significantly improved at 1 hour (P < .001), 2
hours (P = .0003), 4 hours (P = .031), 8 hours (P = .026), and
the aforementioned 0.5- and 13-hour postdose time points.
The treatment differences were numerically better in those
receiving AMPH ER TAB but not statistically significant at
the 10-, 12-, and 14-hour time points.
The mean change from baseline in CGI-S score was
consistently greater in the AMPH ER TAB group compared
to the placebo group at each visit (Figure 4A), indicating a
decrease in the severity of symptoms in the AMPH ER TAB
group compared to the placebo group.
The other secondary endpoint was the change in AISRS
score from baseline for subjects treated with AMPH ER TAB
compared with those treated with placebo. The mean AISRS
scores at baseline were similar for the active and placebo
group (38.5 and 38.2, respectively). At each study visit, the
mean ASIRS total scores decreased from baseline in both
groups, but a statistically significantly greater reduction
(improvement) was noted in the AMPH ER TAB group
compared with placebo at visit 3 (P = .001), visit 4 (P = .004),
and visit 5 (P = .005) (Figure 4B). The proportion of subjects
who were treatment responders (defined as a subject who
had a decrease from baseline of 50% or greater on the
AISRS) in the AMPH ER TAB treatment group consistently
increased from visit 1 (10 subjects, 16.1%) to visit 5 (23
subjects, 37.1%) and was proportionally greater than that
observed in the placebo group (visit 3: 1 participant, 1.5%;
and visit 5: 8 subjects, 12.3%).

Variable
PERMP-T Level of Difficulty,a n (%)
Easy
Moderate
Difficult
CGI-S Score
Mean (SD)
Median
Range

AMPH ER TAB
(n = 62)

Placebo
(n = 65)

Total
(N = 127)

16 (25.8)
38 (61.3)
8 (12.9)

13 (20.0)
36 (55.4)
16 (24.6)

29 (22.8)
74 (58.3)
24 (18.9)

4.7 (0.7)
5.0
4 to 6

4.6 (0.6)
5.0
4 to 6

4.7 (0.6)
5.0
4 to 6

a

PERMP administered before efficacy and safety assessments at baseline
visit.
Abbreviations: AMPH ER TAB = amphetamine extended-release tablet,
PERMP-T = Permanent Product Measure of Performance Total score,
CGI-S = Clinical Global Impressions–Severity of Illness scale.

Safety
No deaths or serious AEs (as defined by the US Food
and Drug Administration [FDA]) were reported in
either treatment group in the study. Three subjects in the
AMPH ER TAB group (4.8% of total) experienced AEs
that led to discontinuation from the study; 1 experienced
increased blood pressure, 1 experienced central nervous
system stimulation, and 1 had anxiety; all 3 events were
considered by the investigator to be probably related to study
treatment and did not meet seriousness criteria as defined
in the Code of Federal Regulations, 21CFR312.32.31 Greater
proportions of subjects experienced AEs and TEAEs in
the active treatment group compared with placebo (90%
and 87%, respectively, for AMPH ER TAB and 60% and
54%, respectively, for placebo). Of those TEAEs, 86% were
judged to be treatment-related in the AMPH ER TAB group
compared with 48% for placebo. The most common TEAEs
(reported at a frequency ≥ 5% and higher in the active
treatment population compared with placebo) in the AMPH
ER TAB group were decreased appetite (48.4%), insomnia
(22.6%), dry mouth (19.4%), irritability (17.7%), headache
(12.9%), and anxiety, nausea, dizziness, initial insomnia,
and tachycardia (8.1% each) (Table 3). One participant in
each treatment group experienced severe insomnia, and 1
subject (1.6%) in the AMPH ER TAB group experienced
severe hypersensitivity (allergic reaction) possibly related to
the study drug and was dismissed from the study.
Subjects receiving AMPH ER TAB experienced a small,
non-clinically significant increase from baseline to visit 5
in mean ± SD SBP (116.8 ± 10.53 to 120.7 ± 10.94 mm Hg
for AMPH ER TAB and 115.9 ± 10.84 to 114.5 ± 11.42 mm
Hg for placebo) and DBP (74.1 ± 8.65 to 77.1 ± 8.53 mm
Hg for AMPH ER TAB and 73.3 ± 9.24 to 71.6 ± 9.87 mm
Hg for placebo). Increases were also observed for heart
rate (73.0 ± 11.64 to 81.9 ± 10.40 bpm for AMPH ER TAB
and 76.5 ± 10.71 to 74.8 ± 11.63 bpm for placebo). These
hemodynamic findings are expected with stimulants such
as amphetamine. All other vital sign measurements were
similar between the two study groups. No clinically relevant
differences between treatment groups were observed in the
changes in mean ECG values from baseline to visit 5.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2022 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 83:5, September/October 2022

e5

You are prohibited from making this PDF publicly available.

a

Cutler et al

Time Point (mITT Population)a
A.
310

P Value .0043
PERMP-T (mean)

300

290

280
AMPH ER TAB
Placebo

Overall Postdose Time Points

B.

PERMP-T

320

300

*

*

*

*

†

†

*

†

*

280
260
AMPH ER TAB
Placebo

0 0.5 1

2

4

8
Times Postdose, h

10

12

13

14

aPERMP-T values are shown as LS mean ± SE.
*P ≤ .05 for 0.5 h, 1 h, 2 h, 4 h, 8 h, and 13 h.
†P > .05 for 10 h (.0564), 12 h (.0965), and 14 h (.0669).
Abbreviations: AMPH ER TAB = amphetamine extended-release tablet, LS = least
squares, mITT = modified intent-to-treat, PERMP-T = Permanent Product Measure of
Performance Total score, SE = standard error.

For the C-SSRS, at baseline 7 subjects (11.3%) in the AMPH
ER TAB group and 7 subjects in the placebo group (10.8%) had
any lifetime suicidal ideation or behavior; however, no subjects
reported any suicidal ideation or behavior in the last 2 years or at any
subsequent study visit. At visit 5, 9 subjects (14.5%) in the AMPH ER
TAB group reported a change in sleeping upon query compared with
5 (7.7%) subjects in the placebo group. Subjects were also queried
about changes in appetite; 8 (12.9%) of subjects in the AMPH ER
TAB group reported a change in appetite since the last study visit
compared with 2 (3.1%) in the placebo group. Finally, upon query
about mood changes, 5 subjects (8.1%) in the AMPH ER TAB group
reported a significant different mood since last visit compared with 1
participant (1.5%) in the placebo group. One participant in the AMPH
ER TAB group reported feeling down, depressed, or hopeless, and 1
participant each in the AMPH ER TAB and placebo groups reported
feeling more positive and cheerful and in a happier mood. Finally, 1
participant in the AMPH ER TAB group reported racing thoughts or
feeling too much energy.
DISCUSSION
This study demonstrated a significant effect of AMPH ER TAB in
adult patients aged 18 to 58 years with ADHD. The primary endpoint

and placebo groups of the mean PERMP-T scores at
visit 5 averaged across all time points was statistically
significant, with a higher mean for subjects treated
with AMPH ER TAB. Numerical differences
favoring AMPH ER TAB were seen at all time
points, with statistically significant improvements in
PERMP-T for subjects in the AMPH ER TAB group
at 30 minutes and 1, 2, 4, 8, and 13 hours postdose,
although the differences at the 10-, 12-, and 14-hour
time points were not significant. Subjects assigned
to AMPH ER TAB displayed a consistently positive
response throughout the duration of the study.
On the other hand, the observed level of placebo
response did not remain constant but fluctuated over
time; this fluctuation may have contributed to the
lack of statistically significant separation between
AMPH ER TAB and placebo at 10, 12, and 14 hours.
The efficacy profile of AMPH ER TAB was similar
to the AMPH EROS efficacy data in 108 children
aged 6 to 17 years, in which efficacy on the Swanson,
Kotin, Agler, M-Flynn, and Pelham Rating Scale28,32
(SKAMP)–Combined scores was noted as early as
1 hour postdose (the earliest time point measured)
through 13 hours postdose.33 An additional pilot
study34 in children showed onset of clinical effect
for AMPH EROS at 30 minutes postdose.
The purpose of AMPH ER TAB is to provide
symptom relief for patients throughout the day,
including early morning and into the evening.
While short-acting medications might be an
adequate symptom management tool for certain
patients, guidelines recommend the use of longacting stimulants,17,35 especially in adults, due to
increased adherence and lower risk of abuse.36,37
Also, adults tend to prefer long-acting medications
while also valuing speed of onset.16 A recent survey
showed that when asked to make hypothetical
ADHD treatment decisions, patients with ADHD
favored a quick onset (24%) and long duration of
action (42% of patients) while minimizing side
effects (35%).16 This is in a context in which the
most frequently prescribed long-acting stimulants
can take up to 2 hours before showing an effect of
symptoms,38 thus highlighting the need for multiple
treatment options.
The pharmacokinetic profile of AMPH ER
TAB was established to be bioequivalent to that
of AMPH EROS, so that single doses of AMPH
ER TAB 20 mg (swallowed whole or chewed) for
both d- and l-amphetamine were determined to be
bioequivalent to a 20-mg dose of the oral suspension
(2.5 mg/mL) fasted and showed equivalent peak and
overall exposure without apparent food effect.19 The
LiquiXR drug delivery system allows for a rapid
onset of effect followed by a smooth ascending
concentration profile due to steady release with a
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results of the AMPH ER TAB formulation were
closely matched to those for AMPH EROS. In this
A.
study population of adults with ADHD, the AEs
–0.25
experienced by study subjects were expected for
–0.50
amphetamine products. There was an increase in
blood pressure and heart rate, as has been seen in
–0.75
other studies of stimulants in adults with ADHD.39
There are a few limitations to this study. Driven by
–1.00
a change in FDA-recommended guidance, this study
is the first of the efficacy and safety of a stimulant
–1.25
for treatment of ADHD symptoms in adults in
AMPH ER TAB
Placebo
–1.50
which a double-blind, placebo-controlled fixed1
2
3
4
5
dose design for the dose titration phase was used
Analysis Visit
as opposed to an open-label flexible-dose titration
phase occurring prior to the double-blind portion
B.
†
of an adult study measuring PERMP as the primary
–5
outcome measure throughout the day. Accordingly,
†
*
it is difficult to contextually assess the impact of such
*
*
a design change on the efficacy results, especially
when comparing studies in which the older dose–10
optimization design was employed. The imposed
fixed-dose design and the choice of a 20-mg dose
might have impacted study outcomes, including
–15
hourly time point results, as some subjects may have
AMPH ER TAB
Placebo
benefited more from a lower or higher dose. This
1
2
3
4
5
study included some variability in hourly time point
Analysis Visit
results not seen in the oral suspension study, and
while that may be indicative of some differences in
aValues are shown as mean ± SE.
the dose (forced vs optimized), in study populations
*P ≤ .05 for visits 3, 4, and 5.
†P > .05 for visit 1 (.1861) and visit 2 (.0882).
(adults vs pediatric patients), primary outcome
Abbreviations: AISRS = Adult ADHD Investigator Symptom Rating Scale, AMPH ER
measure (PERMP vs SKAMP), or the differences in
TAB = amphetamine extended-release tablet, CGI-S = Clinical Global Impressions–
Severity of Illness scale, mITT = modified intent-to-treat.
formulation, the durations of effect were the same as
indicated by the statistically significant differences
from placebo at the 13-hour postdose time point,
and the efficacy noted in the study was reinforced by good
Table 3. Treatment-Emergent Adverse Events Occurring
in > 5% of Participants
response rates on both the AISRS and the CGI-S. This study
was a placebo-comparator study, which does not allow for a
System Organ Class
AMPH ER TAB
Placebo
Preferred Term
(n = 62), n (%)
(n = 65), n (%)
head-to-head comparison with AMPH EROS or any other
Insomnia
14 (22.6)
8 (12.3)
ADHD treatments, but the use of the PERMP-T as a primary
Irritability
11 (17.7)
5 (7.7)
efficacy variable is a common aspect of study designs
Initial insomnia
5 (8.1)
3 (4.6)
for adult ADHD treatments. Other factors limiting the
Anxiety
5 (8.1)
0
Decreased appetite
30 (48.4)
14 (21.5)
generalizability of this study are the duration of treatment
Dry mouth
12 (19.4)
1 (1.5)
of only 5 weeks, not allowing long-term assessments of
Nausea
5 (8.1)
2 (3.1)
efficacy and safety, and the characteristics of the sample that
Headache
8 (12.9)
4 (6.2)
Dizziness
5 (8.1)
1 (1.5)
excluded most psychiatric comorbidities and other medical
Fatigue
1 (1.6)
4 (6.2)
conditions. More than 50% of individuals with ADHD have
Tachycardia
5 (8.1)
0
at least one coexisting psychiatric disorder,40 and this study
Abbreviation: AMPH ER TAB = amphetamine extended-release tablet.
does not allow inference of the efficacy and safety of AMPH
ER TAB in adults with ADHD and comorbidities.
profile indicative of once-daily dosing either in liquid or
Amphetamine has a proven track record as an efficacious
in tablet form.18 These results are reflected in the liquid
treatment for improvement in ADHD symptomatology. The
formulation efficacy data in children33,34 and now in the
efficacy and safety of amphetamine, coupled with the rapid
tablet form in adults.
absorption and extended-release profile afforded by the
The safety profile of AMPH ER TAB, with common AEs
LiquiXR drug delivery system demonstrated in this study,
being decreased appetite, insomnia, and dry mouth, was
provide a new solid-dose treatment option that can be
found to be comparable to those of other products within
swallowed whole or chewed for patients with ADHD.
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