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Abstract

Objective: To evaluate the efficacy, safety, and duration of action of the once-daily extended-release methylphenidate
formulation PRC-063 for the treatment of ADHD in an adult laboratory classroom (ALC). Method: After dose
optimization with PRC-063 over 7 weeks, adults with ADHD were randomized to | week of double-blind treatment with
PRC-063 or placebo that ended with an ALC evaluation. The primary outcome measure was Permanent Product Measure
of Performance-Total (PERMP-T) score. Results: Of 288 subjects enrolled, 221 completed the ALC visit. PERMP-T score
was significantly higher for PRC-063 versus placebo at every assessment from | to |6hours post-dose at the ALC visit
and when averaged over |6hours post-dose (least-squares mean difference 16.3, 95% confidence interval 7.6-24.9). The
most frequent adverse events during dose optimization were headache, decreased appetite, and insomnia. Conclusion:
PRC-063 provided rapid and sustained symptom relief in adults with ADHD and was well tolerated. NCT03618030.
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Introduction

ADHD affects an estimated 2.5% to 5.0% of the adult popu-
lation worldwide (Ginsberg et al., 2014). According to
World Mental Health Surveys conducted by World Health
Organization, the prevalence of ADHD in adults is higher
among high- or upper-middle-income countries than low-
or lower-middle-income countries (3.0%-3.6% vs. 1.4%)
(Fayyad et al., 2017). Common manifestations of ADHD in
adults include inattentiveness, disorganization, forgetful-
ness, impulsivity, and excessive physical activity (Katzman
et al.,, 2019). Functional impairments due to ADHD in
adults are varied and do not just affect work performance,
but also interfere with other routine activities. These activi-
ties may include driving, parenting, and daily household
chores, which can begin early in the morning and continue
until late evening (Goodman, 2007; Katzman et al., 2019).
Hence, many adult patients require an ADHD medication
that provides a rapid onset of action when taken in the
morning and adequate symptom relief throughout the day.

Methylphenidate is one of the most widely accepted and
commonly prescribed drugs for ADHD symptom manage-
ment, and has proven to be safe and effective in children,
adolescents, and adults with ADHD (Fallu et al., 2016;
Huss et al., 2014, 2017). In a comprehensive network meta-
analysis, methylphenidate was one of the most efficacious
drugs in adults based on ratings from both clinicians and
patients (Cortese et al., 2018). Moreover, according to
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National Institute for Health and Clinical Excellence guide-
lines, methylphenidate is the first-line pharmacotherapy for
ADHD in adults (NICE, 2018). However, multiple daily
dosing with immediate-release methylphenidate formula-
tions can be inconvenient and has been shown to be associ-
ated with fluctuations in plasma concentrations and poor
treatment adherence (Gajria et al., 2014). Most extended-
release methylphenidate formulations only last up to
approximately 12hours, meaning patients often require
additional immediate-release booster doses toward the end
of the day (Childress et al., 2018; Gormez et al., 2013;
Lachaine et al., 2012; Swanson, 2005; Wigal et al., 2018).
Therefore, there remains a medical need for an ADHD med-
ication that provides day-long symptom relief (Wigal et al.,
2020).

PRC-063 is a beaded, multilayer, extended-release meth-
ylphenidate formulation approved in the US (as Adhansia
XR®) and Canada (as Foquest®) for the treatment of ADHD
in patients 6 years and older. It is designed to provide rapid
symptom relief lasting for more than 12 hours when taken
once daily in the morning (Wigal et al., 2020). The PRC-
063 formulation comprises an immediate-release layer
(~20% of the methylphenidate dose) that is immediately
released following ingestion and a controlled-release layer
(~80% of the methylphenidate dose) with a pH-sensitive,
delayed-release polymer coating that prevents any signifi-
cant release of methylphenidate until after the pH in the
gastrointestinal tract reaches 7 or above. PRC-063 has a
biphasic pharmacokinetic profile, with an initial peak at
~1.5hours and a second, higher peak at ~12 hours (Katzman
et al., 2020). Steady state is achieved by day 3 of once-daily
dosing (Katzman et al., 2020; Weiss et al., 2020; Wigal
et al., 2020).

Previous studies have investigated the safety and effi-
cacy of PRC-063 in children, adolescents and adults with
ADHD (Childress et al., 2020; Kollins et al., 2016; Weiss
et al., 2020; Wigal et al., 2020). In a randomized, double-
blind, crossover study conducted in a simulated adult
workplace environment (ClinicalTrials.gov identifier
NCT02225639), mean Permanent Product Measure of
Performance-Total (PERMP-T) score was significantly
higher for PRC-063 than for placebo. Mean Swanson,
Kotkin, Agler, M-Flynn, and Pelham-Combined
(SKAMP-C) score was also higher for PRC-063 than for
placebo (Wigal et al., 2020). Moreover, in a 4-week, ran-
domized, double-blind, placebo-controlled parallel-group,
multi-center study in adults with ADHD (NCT02139124),
PRC-063 was associated with significant improvements in
ADHD symptoms based on the ADHD Rating Scale 5
(ADHD-RS-5) (Weiss et al., 2020).

Available methylphenidate formulations often fail to
provide an adequate duration of ADHD symptom relief.
In the present study, we evaluated the efficacy, safety,

and onset and duration of action of PRC-063 in adults
with ADHD in an adult laboratory classroom (ALC)
environment.

Methods
Overall Study Design

This was a randomized, double-blind, parallel-group, pla-
cebo-controlled, dose-optimized, phase 3 ALC study
(Swanson et al., 2000) conducted at eight sites in the United
States between August 2018 and July 2019 (NCT03618030).
The study comprised a screening period of up to 28 days; a
3-day washout period; a 7-week open-label dose-optimiza-
tion period, during which subjects were titrated from a start-
ing dose of 25mg to their optimal dose (25, 35, 45, 55, 70,
85, or 100mg/day) and then underwent a half-day ALC
evaluation at the study site; a 1-week double-blind treat-
ment period, including a full-day (16-hour) ALC evaluation
at the study site; and safety follow-up 1 week after the last
dose of study drug (Figure 1). For each site, central or local
institutional review board approval of the study was
obtained. Subjects provided written informed consent prior
to the initiation of any study-specific procedures. All study-
related activities were performed in accordance with the
Declaration of Helsinki, International Council for
Harmonisation Good Clinical Practice guidelines, and local
and national laws.

Participants

Eligible participants were adults aged 18 to 60 years with a
diagnosis of any of the three presentations of ADHD (based
on Structured Clinical Interview for DSM-5) and an ADHD
Rating Scale IV (ADHD-RS-IV) score =28 at baseline
(i.e., when not receiving treatment). They were also dissat-
isfied with or not receiving current ADHD therapy or were
treatment-naive. Participants were required to have an 1Q
=80 on the Wechsler Abbreviated Scale of Intelligence 1I™
(McCrimmon & Smith, 2012) or the Kaufman Brief
Intelligence Test-2 (Bain & Jaspers, 2010). Females of
child-bearing potential were required to not be pregnant or
nursing at screening and to use a clinically accepted method
of contraception during the study. Potential participants
were excluded from the study if they had a primary or
comorbid psychiatric condition other than ADHD; if they or
someone they lived with had in the previous 6 months expe-
rienced substance abuse or dependence disorder; or if the
urine drug test at screening was positive for recreational
drugs or for a stimulant other than their current ADHD
medication. Other reasons for exclusion included history of
allergy, intolerance, hypersensitivity, or non-responsiveness
to methylphenidate; history of hypertension, serious cardiac
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Figure |. Overall study design.
Note. ALC =adult laboratory classroom.

problems, thyroid disease, or seizures; a clinically signifi-
cant laboratory or electrocardiogram (ECG) abnormality
that meant participation in the study could be detrimental to
the subject, in the judgment of the investigator; suicidal ide-
ation or behavior in the previous 2 years; physical, sexual,
or emotional abuse in the previous year; and use of an
investigational drug in the previous 30days.

Study Treatment

During the open-label dose-optimization period, subjects
took a capsule of PRC-063 (25, 35, 45, 55, 70, 85, or
100 mg) each morning at home. All subjects were initiated
at the lowest available dose of PRC-063 (25 mg/day) and
had their dose increased weekly until their optimal dose was
reached. The dose was considered optimized when there
was a =30% reduction in ADHD-RS-IV score from base-
line, a Clinical Global Impressions-Improvement (CGI-I)
score of 1 or 2, and side effects that were tolerable, as
assessed by the investigator based on their clinical judg-
ment and a review of efficacy and adverse events (AEs).
Subjects who reached their optimal dose but who were
expected to benefit from an additional dose increase could
have their dose increased further. Subjects whose dose was
optimal based on ADHD-RS-1V and CGI-I scores but who
were having tolerability issues could have their dose
reduced, at the discretion of the investigator. The optimal
dose, once reached, was maintained for the remainder of the
open-label dose-optimization period and during the double-
blind treatment period. Subjects who did not reach an opti-
mal dose by the seventh week of open-label treatment were
withdrawn from the study.

Subjects whose PRC-063 dose had been optimized
and who completed the half-day ALC assessments were
randomized 1:1 to receive either PRC-063 or an

identical-looking placebo during the double-blind
treatment period. Randomization was applied centrally
across all sites using an interactive web response sys-
tem and was stratified by optimized dose so that, for
cach dose, approximately half of all subjects received
PRC-063 and half received placebo during the double-
blind treatment period. Starting from the day after ran-
domization, participants took a capsule of PRC-063
(25, 35, 45, 55, 70, 85, or 100 mg) or placebo each
morning at home. On the days of the half-day and full-
day ALC evaluations, study drug was administered by
staff at the study site after the pre-dose evaluations had
been completed.

Assessments and Endpoints

At the half-day ALC visit, participants practiced the assess-
ments that would be completed at the full-day ALC visit. At
the full-day ALC visit, subjects completed the PERMP and
were assessed for PERMP-T score over 16 hours after dos-
ing (primary endpoint) and time to onset and duration of
efficacy of PRC-063 based on PERMP-T score after dosing
(key secondary endpoints). Other secondary endpoints
included ADHD-RS-IV (with adult prompts) (Adler &
Cohen, 2004), CGlI-Severity (CGI-S), CGI-I, and
SKAMP-C. Safety endpoints included AEs, physical exam-
ination, vital signs (blood pressure, heart rate, and body
weight), ECG, and clinical laboratory tests (clinical chemis-
try, hematology, and urinalysis).

For the PERMP (Swanson et al., 2000), subjects were
given 400 math problems during the classroom sessions at
the ALC visits and were asked to complete as many of them
as possible in 10minutes. The difficulty level of the math
problems was individualized based on an assessment of
each subject’s ability at baseline. Subjects completed the
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PERMP before dosing and approximately 0.5, 1,2, 4, 6, 7.5,
9, 11, 13, 14, 15, and 16hours after dosing. At each time
point, a different selection of problems was used, so that no
participant took the same test more than once. PERMP-T
score (range 0—800) was calculated as the sum of the num-
ber of problems attempted and the number of problems
answered correctly. Mean PERMP-T score was calculated
as the average of the scores obtained after dosing at the full-
day ALC visit.

ADHD-RS-IV (with adult prompts) was assessed at
baseline, during open-label dose-optimization, at the half-
day ALC visit, and the day before the full-day ALC visit. A
clinician-rated scale, the ADHD-RS-IV (Adler & Cohen,
2004; DuPaul, 2006) assesses the current severity of ADHD
symptoms. It comprises 18 items grouped into two sub-
scales: inattention (nine items) and hyperactivity/impulsiv-
ity (nine items). Each item is scored on a 4-point scale from
0 (not present) to 3 (severe), giving an ADHD-RS-IV total
score ranging from 0 to 54. ADHD-RS-IV scores were cat-
egorized as 0 to 18 (mild), 19 to 36 (moderate), and 37 to 54
(severe). These categories were defined a priori based on
mean per-item scores for the 18 ADHD-RS-IV items.

The CGI-S was assessed at baseline, and both the CGI-S
and CGI-I were assessed during open-label dose-optimiza-
tion and at the half-day and full-day ALC visits. The CGI
scales (Busner & Targum, 2007; Guy, 1976) provide a clini-
cian-rated global evaluation of baseline symptom severity
(CGI-S) and improvement over time (CGI-I). The CGI-S is
used to rate the severity of a patient’s illness on a scale of 1
(normal, not at all ill) to 7 (among the most extremely ill
patients) and the CGI-I is used to rate improvement from
baseline in the patient’s overall clinical condition on a scale
of 1 (very much improved) to 7 (very much worse).

The SKAMP was assessed by trained observers during
the classroom sessions at the half-day and full-day ALC vis-
its. It is a 13-item scale that assesses impairment related to
inattention and behavior problems of ADHD (Wigal, 2019;
Wigal et al., 1998). SKAMP-C (range 0—78) was calculated
by summing the scores for the different SKAMP items,
each of which is scored on a 7-point scale ranging from 0
(none) to 6 (maximal impairment).

AEs were recorded from the signing of informed consent
through the safety follow-up visit. Reporting of serious
adverse events (SAEs) continued for 30 days after the last
dose of study drug. Treatment-emergent AEs (TEAEs,
events that started or whose severity worsened after the first
dose of PRC-063) were assessed for seriousness and rela-
tionship to study treatment and were graded according to
severity. Study discontinuation due to AEs was recorded.

Statistical Analyses

Analyses of the primary and secondary endpoints were
based on the full analysis population, which consisted of all

randomized participants who attended the full-day ALC
visit, received double-blind study drug at the full-day ALC
visit, and had at least one post-dose PERMP-T score during
the full-day ALC visit. Analyses of demographic and base-
line characteristics and AEs were based on the safety analy-
sis population, which consisted of all participants who
received at least one dose of study drug during the open-
label dose-optimization period and had at least one post-
dose safety assessment. Summary statistics were calculated
using SAS v9.4 (SAS Institute Inc., NC, USA).

The primary efficacy analysis used a mixed-model for
repeated measures (MMRM) that included the full-day
ALC PERMP-T score for each time point as the dependent
variable. Fixed effects for treatment, post-dose time point,
treatment-by-time interaction, and study site, and covariate
terms for pre-dose PERMP-T score and pre-dose PERMP-T
score-by-time interaction, were included as independent
variables. The MMRM-adjusted least-squares (LS) means
for PRC-063 and placebo across the full 16-hour ALC
evaluation were compared by #-test. A p-value of <.05 was
considered significant. 95% confidence intervals (Cls)
were calculated for the difference between PRC-063 and
placebo. A similar analysis was performed for change from
pre-dose PERMP-T score. Because the primary efficacy
analysis only compared two treatment groups, no adjust-
ment for multiplicity was warranted.

To assess the impact of missing data, sensitivity analyses
were performed for the primary efficacy analysis by imputa-
tion of the subject’s worst post-dose score; imputation of the
subject’s best post-dose score; imputation of the worst post-
dose score for subjects randomized to PRC-063 and the best
post-dose score for subjects randomized to placebo (worst
case scenario); and Markov Chain Monte Carlo multiple
imputation, where missing data was imputed twenty times.

Time to onset of efficacy was defined as the first post-
dose time point where the difference in the PERMP-T score
between the two treatment groups was statistically signifi-
cant. Duration of efficacy was defined as the time interval
between the onset of efficacy and the offset of efficacy (i.e.,
the first time point after the onset of efficacy where the dif-
ference in PERMP-T score between the two treatment
groups was not statistically significant).

For each visit during the open-label dose-optimization
and double-blind treatment periods, analysis of covariance
models were used to analyze ADHD-RS-IV total score and
change from baseline as the dependent variable. The mod-
els included fixed effects for treatment and study site as
independent variables; baseline ADHD-RS-IV total score
was included as a covariate term.

CGI-I scores were dichotomized as treatment responder
(1, 2) and non-responder (3, 4, 5, 6, 7). For each time point,
numbers and percentages of participants with different
CGI-S scores and who were treatment responders and non-
responders based on CGI-I were calculated.
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SKAMP-C was analyzed in the same way as PERMP-T.
For the full-day ALC visit, pre-dose, average post-dose, and
average change from pre-dose SKAMP-C scores were
calculated.

TEAESs were allocated to either the open-label dose-opti-
mization period or the double-blind treatment period.
TEAEs that started in the open-label dose-optimization
period and continued into the double-blind treatment period
without worsening in severity were allocated to the open-
label dose-optimization period; those that worsened in
severity during double-blind treatment were allocated to
both treatment periods; and those that occurred during
safety follow-up were allocated to the double-blind treat-
ment period. Any TEAEs for which a missing or incomplete
start made it impossible to determine which study period
they started in were allocated to the open-label dose-optimi-
zation period.

Sample Size

Based on prior studies of PRC-063 in an adult workplace
environment (Wigal et al., 2020), the MMRM-adjusted LS
mean difference in PERMP-T score between placebo and
PRC-063 was assumed to be at least 35 points, with a com-
mon standard deviation (SD) of 75points. A two-sample
t-test with a two-sided significance level of 0.05 and at least
90% power required that approximately 200 randomized
participants (100 per group) should participate in the full-
day ALC evaluation. Assuming a dropout rate of 20% from
the start of the open-label dose-optimization period through
the half-day ALC evaluation, approximately 250 partici-
pants were required to enter the open-label dose-optimiza-
tion period.

Results
Disposition

In total, 288 subjects were enrolled into the study and
received PRC-063 during the open-label dose-optimization
period (Figure 2). Of these, 239 subjects (121 for PRC-063
and 118 for placebo) entered the double-blind treatment
period, and 221 subjects (113 for PRC-063 and 108 for pla-
cebo) completed the full-day ALC.

Forty-nine subjects discontinued the study during the
open-label dose-optimization period, of whom 10 discontin-
ued due to AEs (7 while on treatment). During the double-
blind treatment period, 10 subjects (five each in the PRC-063
and placebo groups) discontinued the study because of loss
to follow-up (PRC-063, n=1), non-compliance (placebo,
n=1), inability to complete the half-day ALC or full-day
ALC assessments (PRC-063, n=2; placebo, n=3), or with-
drawal by the subject (PRC-063, n=2; placebo, n=1). No
subjects discontinued double-blind treatment due to AEs.

Enrolled
(N=288)
Discontinued during open-label
dosc-optimization period
(N=49)

Randomized to double-blind treatment
(N=239)

l—‘—l

PRC-063 (N =121) ] Placebo (N = 118)

Discontinued during Discontinued during
double-blind treatment double-blind treatment
N=5) N=5)

Did not complete Did not complete
full-day ALC* full-day ALC*
w=3) =5

Completed full-day ALC Completed full-day ALC
(N=113) (N =108)

Figure 2. Subject disposition.
Note. ALC =adult laboratory classroom.
*Missed some or part of the full-day ALC.

Demographics and Baseline Characteristics

Overall, demographic and baseline characteristics were well
balanced between the PRC-063 and placebo groups (Table
1). Median age was 32years for the PRC-063 group and
31years for the placebo group and slightly over half of sub-
jects were female (55.1% for PRC-063 and 54.2% for pla-
cebo). Most subjects were white (76.0% for PRC-063 and
76.3% for placebo) and not Hispanic or Latino (81.4% for
PRC-063 and 78.8% for placebo). A majority of subjects had
combined type ADHD (82.0% for PRC-063 and 86.4% for
placebo). At baseline, ADHD symptoms were severe based
on ADHD-RS-IV total score in 64.7% of subjects in the
PRC-063 group and 59.3% in the placebo group. All subjects
had moderate to severe illness at baseline based on CGI-S.

PRC-063 Doses Administered

In the last week of the open-label dose-optimization period,
the PRC-063 dose was 25 mg/day in five subjects (2.0%),
35mg/day in 10 subjects (4.0%), 45 mg/day in 30 subjects
(12.0%), 55 mg/day in 64 subjects (25.6%), 70 mg/day in 61
subjects (24.4%), 85mg/day in 46 subjects (18.4%), and
100mg/day in 34 subjects (13.6%). In the 247 subjects
(98.8%) whose PRC-063 dose was considered optimized at
the last week of the open-label dose-optimization period,
the mean (SD) daily dose was 67.5 (19.4) mg.

Efficacy

Primary endpoint: PERMP-T. During the full-day ALC visit,
subjects treated with PRC-063 had a significantly higher LS



862

Journal of Attention Disorders 26(6)

Table |. Demographics and Baseline Characteristics (Safety Analysis Population).

Characteristic PRC-063 (all doses) Placebo
N 167 118
Age (years), median (range) 32 (18-60) 31 (18-59)
Sex (n, %)

Male 75 (44.9) 54 (45.8)

Female 92 (55.1) 64 (54.2)
Race (n, %)

American Indian or Alaska Native 0 0

Asian 4(24) 2 (1.7)

Black or African American 31 (18.6) 21 (17.8)

Native Hawaiian or Other Pacific Islander 0 0

White 127 (76.0) 90 (76.3)

Other 5(3.0) 434

Not reported 0 1 (0.8)
Ethnicity (n, %)

Hispanic or Latino 28 (16.8) 24 (20.3)

Not Hispanic or Latino 136 (81.4) 93 (78.8)

Not reported 3(1.8) 1 (0.8)
BMI (kg/m?), mean (SD) 28.47 (6.91) 28.27 (5.94)
ADHD subtype (n, %)

Inattentive 29 (17.4) 15 (12.7)

Hyperactive-impulsive 1 (0.6) 1 (0.8)

Combined 137 (82.0) 102 (86.4)
ADHD-RS-IV total score (n, %)

0-18 (mild) 0 0

19-36 (moderate) 59 (35.3) 48 (40.7)

37-54 (severe) 108 (64.7) 70 (59.3)
CGI-S score (n, %)

| (normal, not at all ill) 0 0

2 (borderline mentally ill) 0 0

3 (mildly ill) 0 0

4 (moderately ill) 37 (31.9) 44 (38.9)

5 (markedly ill) 55 (47.4) 50 (44.2)

6 (severely ill) 24 (20.7) 19 (16.8)

7 (among the most extremely ill subjects) 0 0

Note. ADHD =attention-deficit/hyperactivity disorder; ADHD-RS-IV=ADHD Rating Scale IV; BMI=body mass index; CGI-S = Clinical Global Impres-

sions-Severity; SD = standard deviation.

mean PERMP-T score than those treated with placebo when
averaged over 16hours after dosing (302.9 vs. 286.6; LS
mean difference [95% CIJ: 16.3 [7.6, 24.9]; p=.0003). The
sensitivity analyses gave similar results for the LS mean
difference between PRC-063 and placebo in PERMP-T
score over 16 hours after dosing.

Key secondary endpoints: Time to onset and duration of efficacy
of PRC-063 based on PERMP-T. During the full-day ALC
visit, the pre-dose LS mean PERMP-T score tended to be
slightly lower in the PRC-063 group than in the placebo
group (272.5 vs. 285.0; LS mean difference [95% CI]:
—12.5 [-36.4, 11.4]) (Figure 3A). Post-dose LS mean
PERMP-T scores were significantly higher in the PRC-063

group than in the placebo group at every time point from
1 hour through 16hours (all p<.05). The LS mean change
from pre-dose PERMP-T score averaged over 16 hours after
dosing was 35.9 for PRC-063 and 19.7 for placebo. The LS
mean change from pre-dose PERMP-T score was signifi-
cantly higher in the PRC-063 group than in the placebo
group at all time points starting from 1 hour post-dose (Fig-
ure 3B). At 1 hour post-dose, the LS mean change from pre-
dose PERMP-T score was 30.6 in the PRC-063 group and
17.2 in the placebo group (LS mean difference [95% CI]:
13.4 [2.8, 24.0]; p=.0137). At 2 hours post-dose, the corre-
sponding values were 42.3 for PRC-063 and 22.0 for pla-
cebo (LS mean difference [95% CI]: 20.3 [11.0, 29.6];
p<<.0001) and at 16 hours they were 35.9 for PRC-063 and
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Figure 3. PERMP-T score during the full-day ALC visit (full analysis population): (A) LS mean PERMP-T score and (B) LS mean change

in PERMP-T score from pre-dose score.

Note. ALC =adult laboratory classroom; LS =least-squares; PERMP-T =Permanent Product Measure of Performance-Total; SE=standard error.

*p <.05 for PRC-063 versus placebo.

18.0 for placebo (LS mean difference [95% CI]: 17.9 [3.2,
32.6]; p=.0172).

Other secondary endpoints. ADHD-RS-1V. During the open-
label dose-optimization period, mean (SD) ADHD-RS-1IV
total score improved each week as the dose was increased
(Figure 4). Mean ADHD-RS-IV total score was lower (indi-
cating less severe symptoms) at the half-day ALC visit than
at baseline (12.4 [5.56] vs. 39.2 [6.71]). The mean (SD) dif-
ference was —26.8 (7.83). The day before the full-day ALC
visit, mean ADHD-RS-IV total score was significantly
lower in the PRC-063 group than in the placebo group (15.3
vs. 23.9; LS mean difference [95% CI]: —8.5 [-11.30,
=5.75]; p<.0001).

CGI-S. During the open-label dose-optimization period, all
229 subjects were moderately to severely ill at baseline, as
defined by a CGI-S score of 4-6. At the half-day ALC visit,
220 subjects (96.1%: 110 [94.8%] who were subsequently
randomized to PRC-063 and 110 [97.3%] randomized to
placebo) showed a shift to being not at all ill, borderline
mentally ill, or mildly ill, as defined by a CGI-S score of
1-3. At the full-day ALC visit, 90 subjects (77.6%) in the
PRC-063 group and 47 subjects (41.6%) in the placebo
group had a CGI-S score of 1-3.

CGI-l. At the half-day ALC wvisit, all 229 subjects were
responders, as defined by a CGI-I score of 1-2. At the full-
day ALC visit, 106 subjects (91.4%) in the PRC-063 group
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Figure 4. Mean ADHD-RS-IV total score and mean PRC-063 dose by study visit (full analysis population).
Note. ADHD-RS-IV=ADHD Rating Scale 1V; ALC =adult laboratory classroom; SD =standard deviation.

and 80 subjects (70.8%) in the placebo group were respond-
ers (CGI-I score 1-2).

SKAMP-C. During the full-day ALC visit, subjects treated
with PRC-063 had a significantly lower (better) LS mean
SKAMP-C score than those treated with placebo when
averaged over 16 hours after dosing (9.1 vs. 11.4; LS mean
difference [95% CI]: —2.3 [-3.1, —1.5]; p<<.0001). More-
over, post-dose LS mean SKAMP-C scores were signifi-
cantly lower in the PRC-063 group than in the placebo
group at every time point from 1 hour through 16 hours (all
p <.05) (Figure 5).

Safety

During the open-label dose-optimization period, 209 sub-
jects (73.3%) experienced =1 TEAEs and 188 subjects
(66.0%) experienced =1 treatment-related AEs (Table 2).
Headache (n=61, 21.4%), decreased appetite (n=61,
21.4%), and insomnia (n=46, 16.1%) were the most fre-
quently reported TEAEs. Nine subjects (3.2%) experienced
initial insomnia. Most TEAEs were of mild or moderate
severity. No correlation between PRC-063 dose level and
incidence of TEAEs and treatment-related AEs was
observed. Seven subjects (2.5%) discontinued the study
because of TEAESs: jitteriness, heart palpitations, irritabil-
ity, anxiety, nausea, headache, and acute paranoia. The
TEAE of acute paranoia that led to study discontinuation
was also an SAE. It was reported in a subject during treat-
ment with 25mg PRC-063 in the first week of the open-
label dose-optimization period and was assessed as possibly
related to study drug.

Following 7 weeks of open-label treatment, there was no
evidence of increasing weight loss with increasing PRC-
063 dose level (Supplemental Table 1). Slight increases
from baseline, with no obvious dose-relationship, were
observed for mean changes in systolic blood pressure, dia-
stolic blood pressure, and heart rate.

A total of 231 subjects (117 for PRC-063 and 114 for
placebo) completed the safety follow-up visit after the end
of the double-blind treatment period. The overall incidence
of TEAEs and treatment-related AEs during double-blind
treatment was higher in the PRC-063 group (20.7% and
11.6%, respectively) than in the placebo group (15.3% and
5.9%, respectively) (Table 2). The most frequently reported
TEAEs were headache (PRC-063: n=5, 4.1%; placebo:
n=3, 2.5%), fatigue (PRC-063: n=4, 3.3%; placebo: n=1,
0.8%), upper respiratory tract infection (PRC-063: n=2,
1.7%; placebo: n=3, 2.5%), insomnia (both treatment
groups: n=2, 1.7%), and irritability, nausea, and dysmenor-
rhea (PRC-063: n=2 each, 1.7%). In both treatment groups,
all TEAEs were of mild or moderate severity. There were
no TEAEs of initial insomnia during double-blind treat-
ment. There was no correlation between PRC-063 dose
level and incidence of TEAEs and treatment-related AEs.
There were no SAEs or TEAEs that led to study discontinu-
ation in either treatment group during double-blind
treatment.

There were no clinically meaningful changes in mean
values for clinical chemistry, hematology, or urinalysis
parameters between screening and the end of the double-
blind treatment period. Clinically significant vital sign and
ECG abnormalities are shown in Supplementary Table 2.
For PRC-063, clinically significant vital sign abnormalities
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Figure 5. SKAMP-C score during the full-day ALC visit (full analysis population).
Note. ALC =adult laboratory classroom; LS = least-squares; SKAMP-C =Swanson, Kotkin, Agler, M-Flynn, and Pelham-Combined; SE = standard error.

*p<.05 for PRC-063 versus placebo.

were weight decreased (n=4), heart rate increased (n=>5),
systolic blood pressure increased (n=2), and diastolic blood
pressure increased (n=6) during the open-label dose-opti-
mization period, and blood pressure increased (n=1) during
the double-blind treatment period. There was no obvious
association between the incidence of clinically significant
vital sign abnormalities and PRC-063 dose level. Clinically
significant ECG abnormalities during the open-label dose-
optimization period were tachycardia (n=06), palpitations
(n=3), bradycardia (n=1), and sinus tachycardia (n=1).
There were no clinically significant ECG abnormalities
during the double-blind treatment period. All clinically sig-
nificant vital sign and ECG abnormalities were assessed as
TEAESs of mild or moderate severity.

Discussion

Results of the present study support the efficacy of the
approved methylphenidate preparation PRC-063 for the
treatment of ADHD in adults. Compared to subjects treated
with placebo, those treated with PRC-063 demonstrated a
significantly greater ability to sustain attention during the
full-day ALC visit, as measured by mean PERMP-T score
over the first 16 hours post-dose. Moreover, improvements
in attention were significantly higher in subjects treated
with PRC-063 at each time point from 1hour through
16 hours post-dose. Therefore, the onset of action of PRC-
063 was 1hour and the duration of efficacy was 16 hours.
Consistent with these findings, observer ratings of behavior
based on mean SKAMP-C score were better in the PRC-
063 group than in the placebo group during the full-day
ALC visit, indicating a lower level of impairment in typical

classroom behaviors (Wigal et al., 1998). Improvements in
ADHD symptoms, as assessed by ADHD-RS-IV total score,
were significantly better in subjects who received PRC-063
compared with those who received placebo. These observa-
tions were further corroborated by data showing that, at the
full-day ALC visit, 77.6% of subjects who received PRC-
063 were at worst mildly ill based on CGI-S and 91.4%
were responders based on CGI-1.

While an extended-release mixed amphetamine salt for-
mulation with a duration of action of up to 16hours after
dosing is currently available (SHP465) (Wigal, Brams,
et al., 2018; Wigal, Childress, et al., 2018), most extended-
release methylphenidate formulations have not demon-
strated symptom relief for longer than 12 hours (Childress
et al., 2018; Weiss et al., 2020). Adults are typically awake
for approximately 16hours a day, and some adults with
ADHD have indicated a preference for a 16-hour prepara-
tion, including those with a higher work burden, night work,
or stress (Erensen et al., 2020). The 1-hour onset of clinical
effect of PRC-063, as measured in the present study, might
translate to treatment coverage of adults with ADHD during
the morning routine, a stressful and attention-demanding
part of the day that may include driving, parenting, and
other activities of daily living. Coupled with the long dura-
tion of action, measured at 16 hours in this study, it suggests
that PRC-063 could address the medical need for a stimu-
lant preparation that provides fast and sustained symptom
relief in adults. The efficacy findings of the current study
can be correlated with pharmacokinetic data relating to
plasma methylphenidate concentrations after intake of
PRC-063 (Katzman et al., 2020). The early onset of action
and sustained effects of PRC-063 can be attributed to the
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Table 2. Summary of Treatment-Emergent Adverse Events (Safety Analysis Population).

PCR-063 dose at onset of AE (mg/day)

AE category 25 35 45 55 70 85 100 All doses Placebo
Open-label dose-optimization period
N? 285 274 255 220 155 86 34 285 -
Any TEAE, n (%) 117 (41.1) 84 (30.7) 77 (30.2) 77 (35.0) 48 (31.0) 22 (25.6) 6(17.6) 209 (73.3) -
Severe TEAE, n (%) 4 (1.4) 0 0 2(0.9) 1 (0.6) 0 0 7 (2.5) -
SAE, n (%) 1 (0.4) 0 0 0 0 0 0 1 (0.4) -
Treatment-related AE, n (%) 102 (35.8) 66 (24.1) 50 (19.6) 55 (25.0) 31 (20.0) 15 (17.4) 4(11.8) 188 (66.0) -
TEAE leading to withdrawal®, n (%) 4(1.4) 1 (0.4) 0 0 2 (1.3) 0 0 7 (2.5) -
TEAEs occurring in =5% of patients, n (%)
Headache 28 (9.8) 14 (5.1) 13 (5.1) 16 (7.3) 3(1.9) 3(3.5) 1(29) 61 (21.4)
Decreased appetite 29 (10.2) 13 (4.7) 8(3.1) 6(2.7) 2(1.3) 2(23) 1 (2.9) 6l (21.4)
Insomnia 20 (7.0) 10 (3.6) 6 (2.4) 6(2.7) 4 (2.6) 1(1.2) 2(5.9) 46 (16.1)
Irritability 7 (2.5) 7 (2.6) 4 (1.6) 6(2.7) 1 (0.6) 2(2.3) 2(5.9) 27 (9.5)
Upper respiratory tract infection 3 (1.1 3(1.1) 9 (3.5) 6 (2.7) 3(1.9) 2 (2.3) 0 26 (9.1)
Dry mouth 13 (4.6) 4 (1.5) 5(2.0) 4(1.8) 2(1.3) 1(1.2) 0 25 (8.8)
Nausea 11 (3.9) (1Y 1 (0.4) 4(1.8) 2(1.3) 0 0 20 (7.0)
Anxiety 3(1.1) 4 (1.5) 3(1.2) 2(0.9) 3(1.9) 1(1.2) 2(5.9) 17 (6.0)
Fatigue 4 (1.4) 2(0.7) 3(1.2) 4(1.8) 1 (0.6) 2(2.3) 0 15 (5.3)
Double-blind treatment period
N¢ 3 4 15 31 30 22 16 121 118
Any TEAE, n (%) 0 1 (25.0) 3 (20.0) 5(le.l) 5(16.7) 8 (36.4) 3(1838) 25 (20.7) 18 (15.3)
Severe TEAE, n 0 0 0 0 0 0 0 0 0
SAE, n 0 0 0 0 0 0 0 0 0
Treatment-related AE, n (%) 0 0 1 (6.7) 3(9.7) 3(10.0) 6 (27.3) 1(6.3) 14 (11.6) 7 (5.9)
TEAE leading to withdrawal, n 0 0 0 0 0 0 0 0 0

Note. AE=adverse event; CRF=case report form; SAE =serious adverse event; TEAE =treatment-emergent adverse event.
*Number of subjects in the safety analysis population who received the dose at least once during the open-label dose-optimization period.

°An additional three subjects discontinued the study due to AEs: two subjects who had AE onset at screening/baseline and therefore could not be assigned to a dose level

and one subject who had an AE leading to discontinuation that was captured on the discontinuation CRF page, but not on the AE CRF page.
‘Number of subjects in the safety analysis population who received the dose/treatment during the double-blind treatment period.

early peak (~1.5hours) for the immediate-release layer,
later peak (~12hours) for the controlled-release layer, and
low amount of fluctuation between peak and trough levels
during repeated, once-daily dosing (Katzman et al., 2020).

In this study, pre-dose PERMP-T scores at the full-day
ALC visit tended to be slightly lower for PRC-063 than for
placebo, although the difference was not significant. While
this may partly explain why there was no significant differ-
ence in PERMP-T score at 0.5 hour post-dose, the change
from pre-dose PERMP-T score at 0.5hour post-dose was
comparable in the PRC-063 and placebo groups.

The PRC-063-induced improvements in inattention and
behavior problems based on SKAMP-C scores mirror what
was previously seen in PRC-063-treated children with
ADHD in a laboratory school setting (Childress et al.,
2020). SKAMP scores of adult subjects on drug do not
always differ from those on placebo, because the SKAMP
was designed to rate functional impairments in attention
and behaviors in children in classroom settings and includes
items specifically applicable to oppositional defiant disor-
der and conduct disorder (Childress et al., 2019). In addi-
tion, while SKAMP items applicable to ADHD behaviors
(e.g., “attending to tasks™) can be challenging for children
with ADHD, they may be much simpler for an adult, even if
they have significant ADHD symptoms.

The PRC-063 dose was titrated weekly during the
open-label dose-optimization period, and most subjects
showed improvements week over week in ADHD symp-
toms based on ADHD-RS-IV, CGI-S, and CGI-I scores.
Compared with the pre-randomization half-day ALC visit,
when all subjects were receiving open-label PRC-063,
mean ADHD-RS-IV total score at the full-day ALC visit
following 1week of double-blind treatment was slightly
higher (worse) for PRC-063 and much higher for placebo.
After randomization, some subjects who received placebo
may have experienced relapse of their ADHD symptoms
due to discontinuation of active treatment, which is
reported to occur relatively rapidly with stimulants
(Buitelaar et al., 2015). Nonetheless, mean ADHD-RS-1V
total score was lower (better) at the full-day ALC visit
than at baseline, even for the placebo group. This may be
partly due to the benefit of the PRC-063 treatment they
had received during the open-label dose-optimization
period. Alternatively, subjects may have developed effec-
tive ADHD symptom-reducing habits during the open-
label dose-optimization period and then applied them
during double-blind treatment period. Improvements
based on CGI scores suggest that PRC-063 may have had
positive effects on the consequences of ADHD, including
functioning and quality of life.
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Similar to previous studies of PRC-063 (Childress et al.,
2020; Weiss et al., 2020; Wigal et al., 2020), PRC-063 was
generally safe and well tolerated, with an AE profile typical
of stimulants and no findings of new trends or safety issues.
There was no evidence of an increasing incidence of com-
mon treatment-related AEs with increasing PRC-063 dose
in this study. The rates of insomnia (16.1%) and initial
insomnia (3.2%) during the open-label dose-optimization
period compare favorably with the rates of 28.6% to 44.2%
for insomnia and 4.8% to 7.0% for initial insomnia for dif-
ferent doses of SHP465 in a similarly-designed simulated
adult workplace study (Wigal, Brams, et al., 2018).
Moreover, only two subjects (1.7%) in each treatment group
in the present study reported insomnia during the double-
blind treatment period. However, the 1-week duration of
double-blind treatment should be considered when inter-
preting the AE data for this treatment period, and the overall
AE findings should be compared with real-world clinical
data before deriving any definitive conclusions about PRC-
063-related AEs.

This study has a number of limitations, including that it
was a simulated classroom study of short duration, and not
a naturalistic, real-world study. Moreover, no subjects
received placebo during the open-label dose-optimization
period, which limits interpretation of TEAEs. This was
compounded by the fact that AEs that developed during the
open-label dose-optimization period and continued into the
double-blind treatment period without a change in severity
were only counted as AEs once for open-label treatment,
which may have led to underestimation of AE rates during
double-blind treatment. Generalizability of the study find-
ings is limited by the exclusion of potential participants
with comorbid psychiatric diagnoses. Up to two-thirds of
adults with ADHD are reported to have psychiatric comor-
bidities (Pineiro-Dieguez et al., 2016), so the current study
sample may not be representative of the general population
of adults with ADHD.

Conclusion

This study demonstrates the efficacy and safety of PRC-063
in adults with ADHD. Compared with placebo, PRC-063
provided rapid and sustained improvements in attention
based on PERMP-T and in inattention/ADHD behaviors
based on SKAMP-C over a 16-hour period, and improve-
ments in ADHD symptomatology over the study duration.
The safety data are consistent with prior studies of long-
acting methylphenidate products in adults with ADHD.
These findings address the medical need for a robust, long-
lasting methylphenidate formulation in this currently under-
served patient population.
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