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 The rates of insomnia in Study 108 were likely impacted by study design (patients were 
asked specifically about insomnia rather than spontaneous reporting and there was a forced 
dose-escalation). 

  There is no appreciable drug released during the night based on pharmacokinetic studies. 
 
The Applicant re-submitted NDA 209311 on June 8, 2018 to complete labeling with the Division 
(goal date of August 8, 2018). 
 

 
2. Benefit-Risk Assessment 
 
Dr. Temple addressed the Benefit-Risk of approval in his Appeal Memo.  This resubmission did not 
contain any information that would alter that decision. 
 
3. Product Quality 
 
No updates required for this section. 
 
4. Nonclinical Pharmacology 
 
No updates required for this section. 
 
5. Clinical Pharmacology 
 
No updates required for this section. 
 
6. Clinical Microbiology 
 
No updates required for this section. 
 
7. Clinical and Statistical Efficacy 
 
Study 107 included the Parent Rating of Evening and Morning Behavior—Revised (PREMB-R) as a 
secondary endpoint.  The Applicant demonstrated a statistically significant difference in the morning 
subscale that favored HLD200 over placebo.  Study 108 included the Before School Functioning 
Questionnaire (BSFQ) as a secondary endpoint.  The Applicant demonstrated a statistically 
significant difference in the BSFQ favoring HLD200 over placebo. 
 
Initially, the Clinical Outcomes Assessment (COA) Team was concerned that these scales were not 
fit-for-purpose.  The PREMB-R morning subscale includes three items; one of which is the difficulty 
encountered getting out of bed.  This item might have been confounded by HLD200-related 
insomnia and not represent better functioning.  The BSFQ includes 20 items; some of which are 
focused on early morning functioning and some not specific to early morning function (e.g., acting 
silly).  To evaluate whether the improvement on the scales was related to improved early morning 
functioning (and not driven by insomnia or some other non-specific improvement), COA sent an 
information request to the Applicant to investigate the factor structure of the scales and drug-versus-
placebo improvement on items and factors within the scales.  The results indicated that the scales’ 
improvement was not driven by any one factor and that early morning function items did improve on 
drug.  Therefore, the Division agreed with inclusion of these scales and results in Section 14 of 
labeling. 
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Applicant will also collect sparse PK during the study.  Final protocol submission is due by 
November 30, 2018; the trial must be completed by February 28, 2020; and the final report is due by 
August 31, 2020. 
 
14. Regulatory Action 
 
As per Dr. Temple’s memo, the Applicant’s appeal was granted and the drug will be approved. 
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and the BSFQ was not replicated.1 Other key secondary endpoints, PREMB-R AM and PREMB-
R PM, that the Sponsor added at the late stage of the trial, were not accepted by FDA.

Study 106 and 107 are phase 3, multicenter, 6 week, open-label, treatment-optimization phase 
trials followed by a 1-week, double-blind, placebo-controlled, randomized phase, that culminates 
in a day-long laboratory classroom assessment. Study 106, considered a supporting trial by the 
Applicant, uses a different slow release formulation therefore, it was not considered extensively 
in this decision but was reviewed by the medical reviewer2. In Study 107, the findings revealed a 
statistically significant improvement in the primary endpoint of the average of all post-dose 
Swanson, Kotkin, Agler, M-Flynn and Pelham Rating Scale combined scores (SKAMP-CS)14,16 
measured on the laboratory classroom day (Visit 9) during the 12-hour time period from 8:00 am 
to 8:00 pm (LS means: 14.8 [HLD200] versus 18.4 [placebo], p = 0.010). In particular, the 
evening treatment at doses ranging from 20 to 100 mg/day were effective from 9 AM to 4 PM, 
the next day. The key secondary endpoint, the rating of morning behavior based on Parent Rating 
of Evening and Morning Behavior – Revised (PREMB-R) and morning subscale (PREMB-R 
AM), also met statistically significant improvement (LS means: 0.7 [HLD200] versus 3.3 
[placebo], p <0.001). However, at the end of Phase 2 (EOP2) meeting and the pre-NDA meeting, 
FDA expressed concerns on the acceptability of PREMB-R AM as a key secondary endpoint and 
upon further review, the COA team concluded that this endpoint was not adequately validated.

Although early Phase PK studies of HLD200 revealed bioequivalence to the RLD, the safety 
analyses of Studies 107 and 108 noted a 10 fold increase in insomnia (Study108: 33.3 % 
[HLD200] vs 8.8 % [placebo]) and a notable increase in psychiatric adverse events relative to 
placebo. Additionally, compared to placebo, there were increases of diminished appetite, 
diastolic hypertension, nausea and vomiting, and infections. Data from the dose optimization 
phase of Study 107 with dose ranges from 20mg to 100mg suggested that the insomnia 
dissipated with time; however, this conclusion was uncertain given a myriad of differences in 
dosing times, duration of dosing, titration, and split MedDra terms in assessment of adverse 
events. 

To better establish strategies to mitigate for the insomnia in the label, an Information Request 
response was received from Ironshore on July 12, 2017 responding to further investigative 
analysis with the safety data from studies 107 and 108 looking for more comprehensive 
correlations between dose and adverse events for insomnia, other psychiatric terms, decreased 
appetite, vomiting-nausea and infections. The Applicant stated that there were inconclusive 
findings for insomnia in terms of dose proportionality and TEAEs due to small sample size and 
whether or not decreasing the dose or changing the time in administration would be helpful is 
unknown based on the data The Applicant stated results from both HLD200-107 and HLD200-
108 show no consistent relationship between insomnia and dose at the start of the event. 
However, there is evidence that lower doses are associated with higher TEAE rates (for TEAE of 
interest) and this is consistently observed in those reporting decreased appetite.” At the time of 
this review, Division of Pediatrics and Maternal Health consult and a PERC meeting minutes for 
updates to PERC ‘s initial meeting from 3 years ago are pending. 

1 Chen WH, Papladopoulos RJ. NDA 209311, IND 118, 074 Clinical Outcome Assessments Consult Review, May 
12, 2017.
2 Mannheim G. NDA 209311 Jornay PM for ADHD in age 6 and older, DPP Clinical Review. June 29, 2017
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wk was preceded by an Open-
label, Treatment-optimization 

Phase x 6wks; f/u 1 wk

(±2 hours)
Double-blind Placebo-controlled 

Phase:
Optimal daily dose of B-HLD200

or Placebo
Both po once daily at 9:00 pm (±2 

hours)
HLD200-110 Ph 1 

Bioavailability
single-dose(1 day) with 7-day 
washout between treatments

, open- label, randomized 
crossover study comparing the 

bioavailability of HLD200 
with a marketed immediate-

release methylphenidate 

formulation (Ritalin®); f/u: 1-2 
days

healthy adult 
volunteers=(aged 

18 through 55 
years)

HLD200 (proposed commercial 
formulation); HLD200 100 mg po x 
1 at approximately 9:00 pm on Day 
0, at least 3 hours after low-fat meal

Ritalin 20 mg po x 1 at 
approximately 8:00 am on Day 1, 

after overnight fast

AEs, clinical laboratory tests, 
vital signs, physical 
examination, ECG

Safety population: analysis
 ongoing 

HLD200-109 Ph 1,Food 
effect

single-dose (1 day) with 7-
day washout, randomized, 
3-way crossover study 
evaluating the PK of 100 
mg HLD200 administered 
in the fasted state, in the 
fed state, and in the fasted 
state with drug sprinkled 
on applesauce; f/u: 5 ays

healthy adult 
volunteers(aged 
18 through 55 

years)

HLD200 (proposed commercial 
formulation) 100 mg po x 1 in one 
of the following states (1 state per 

treatment period):
Fasted

Following high-fat meal (fed) 
Fasted with drug sprinkled on 

applesauce

Safety population: 24 subjects

HLD200-104 Ph 1; Food 
effect, clinical 
pharmacology

single-dose (1 day) with 7-
day washout,
open-label, crossover study 
with 2 parts: 

PK and dose 
proportionality of 20 
and 100mg rally 
administered HLD200 
and
bioavailability of 100 mg 
HLD200 administered in 
the evening with a low-fat,

low-calorie breakfast in 
the morning; f/u: 6 days

healthy adult 
volunteers (aged 
15 through 55 

years)

HLD200 (proposed commercial 
formulation)

Part 1 (crossover)
Cohort 1: HLD200 20 mg po x 1
Cohort 2: HLD200 100 mg po
x 1

Part 2
HLD200 100 mg po x 1

AEs, clinical laboratory tests, 
vital signs, physical 
examination, ECG, and
C-SSRS

Safety population: 18 subjects

HLD200-103 Ph 1,Food 
effect

single-dose (1 day) with 
7-day washout, 
randomized, 3-way 
crossover study f o r  the 
PK of modified release 
formulation B-HLD200 
administered in the 
fasted state, in the fed or 
fasted state with drug 
sprinkled on applesauce; 
f/u: 5 days

healthy adult 
volunteers (aged 
18 through 55 

years)

B-HLD200 (slow dissolution 
release rate formulation) 100 mg po 
x 1 in one of the following states (1 

state per treatment period):
Fasted

Following high-fat meal (fed) 
Fasted with drug sprinkled on 

applesauce

AEs, clinical laboratory tests, 
vital signs, physical 
examination, ECG, and
C-SSRS

Safety population: 18 subjects

HLD200-102 Ph 1/2Clinical 
pharmacology

single-dose (1 day), 
open-label, adaptive-
design study 
evaluating the PK of 
up to 2 

modified release formulations 
of HLD200; f/u: 1 day

Adolescents 
(aged 13 through 

17 years) and 
children (aged 6 

through 12 
years) with 

ADHD

B-HLD200 (slow dissolution 
release rate formulation) 54 mg po 

x 1

C-HLD200 54 mg po x 1 (this arm 
eliminated from study via adaptive 

design

AEs, clinical laboratory tests, 
vital signs, physical 
examination, ECG, and
C-SSRS for Children
Safety population:
29 subjects (18 adolescents;

11 children)
HLD200-101 Ph 1, 

Formulation 
development, 
bioavailability

single-dose(1 day) with 
approximately 4-day washout 
open-label, randomized, 
crossover, comparative study 
comparing the bioavailability 
of 2 modified release 
formulations of HLD200 and 
IR MPH; follow-up: 2-3 days

healthy adult 
volunteers (aged 
18 through 55 

years)

B-HLD200 (slow dissolution 
release rate formulation) 54 mg po
; C-HLD200 54 mg po

 (fast dissolution release rate 
formulation) Methylphenidate 

immediate release20 mg po 

AEs, clinical laboratory tests, 
vital signs, physical 
examination, ECG, and
C-SSRS

Safety population: 12 subjects 

ADHD = attention deficit hyperactivity disorder; AE = adverse event; B-HLD200 = B (slow dissolution release rate) formulation of HLD200;
C-HLD200 = C (fast dissolution release rate) formulation of HLD200; C-SSRS = Columbia-Suicide Severity Rating Scale; ECG = 
electrocardiogram; f/u = follow-up; IR = immediate release; MPH = methylphenidate or methylphenidate hydrochloride; PK = pharmacokinetics; po 
= orally
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In summary, the TEAEs were consistent with other methylphenidate products.2

3. Product Quality  
The Division of Clinical Compliance, Office of Scientific Investigations identified data integrity 
issues5  with Site 10 in Study HDL200-107 (also referred to as Site 15) involving multiple 
randomization and administration which resulted in eliminating that site from the  efficacy 
analyses. No other significant site issues were identified. A separate inspection at CRO 

 deficiencies but, a voluntary action indicated (VAI) was issued. Safety analysis 
included the 17 subjects in Cohort 2 at site 15. They concluded that the data integrity was unlikely 
to be impacted.

No unresolved CMC issues have been identified and the CMC review consisting of a combined 
Draft Executive Summary of the Office of Pharmaceutical Quality is states “both drug product 
process and release testing and controls, especially the dissolution test were found to support 
manufacture of product of consistent quality”…”The obvious risk associated with this product is 
the premature dissolution of the delayed release coating resulting in erly release of drug causing 
interrupted sleep.” 6

4. Nonclinical Pharmacology/Toxicology
No non-clinical study information was submitted by the Applicant who is seeking approval of 
HLD200 by a 505(b)2 pathway.  Ritalin, the RLD for the sponsor’s drug under NDA 010187, was 
originally approved in 1955. Based on the long history of clinical use of the API, the information 
found in the labeling of the RLD, publicly available literature, and the use of known excipients and 
at amounts lower than in other FDA approved products for the same route, HLD200 appears 
reasonably safe for approval from a nonclinical perspective.7See Labeling changes in Section 11.

5. Clinical Pharmacology
During conversations with Drs. Zhu and Balimine they stated that the Applicant’s PK studies are 
sufficient to bridge between the formulation(s) tested in clinical studies and the to-be-marketed 
formulation. The Office of Clinical Pharmacology (OCP)/Division of Clinical Pharmacology I8 
reviewed [pediatric pharmacokinetic study (HLD200-102), dose-proportionality study (HLD200-
104), food-effect study (HLD200-109) and a relative bioavailability study (HLD200-110)]. They 
conclude that these studies support HLD200, as an evening-dosed, delayed release and extended 
release formulation of methylphenidate hydrochloride, using Ritalin as the reference listed drug. 

5 Sellers J, Thompson S, Ayalew K. Office of Scientific Investigations, Division of Clinical Compliance e Evaluation, 
Good Clinical Practice Assessment Branch; Clinical Inspection Summary, May 19, 2017. Addendum dated with CRO 

 inspection: 7/6/17
6 Claffey D. NDA 209311, Office of Pharmaceutical Quality (Pending), June, 2017.
7 Deepa R. NDA 209311 Jornay PM. DPP Pharmacology-toxicology Review. July 2017.
8 Balimane P, Wang X, Zhu H, and Krudys K.  Office of Clinical Pharmacology (OCP)/Division of Clinical 
Pharmacology I, Draft Review. May 2017.
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6. Clinical Microbiology 
No new information was submitted with this submission.

7. Clinical/Statistical- Efficacy
Study 108 included 163 subjects, ages 6 to 12 years in two phases: screening-washout phase up to 
2 weeks and a randomized, placebo-controlled phase. During the 3-week randomized phase, fixed-
dose titration occurred to 40 mg, 60 mg, or 80 mg once daily doses of HLD-200 (maximum 3.7 
mg/kg) or placebo administrated in the evening (8 pm ± 1.5 hours) . Comment: (8pm ±30 minutes 
stated in different parts of submission). Dosing began at 40 mg each evening for 1 week, with 
scheduled titration, as tolerated, in 20 mg weekly increments over the subsequent 2 weeks (Visits 3 
and 4). Subjects could adjust time of dose to between 6:30 pm and 9:30 pm to achieve optimal 
morning control of observed ADHD symptoms. After dose escalation above 40 mg, subjects were 
permitted to reduce the dose from 60 mg to 40 mg or 80 mg to 60 mg, if needed for tolerability. If 
subjects were unable to tolerate a dose of at least 40 mg during the final week of treatment, they 
were discontinued. 2,9 The primary endpoint was the ADHD Rating Scale (ADHD-RS-IV) total 
score. The first of 3 key secondary endpoints was the Before School Functioning Questionnaire 
(BSFQ)10. The other two were PREMB-R AM, and PREMB-R PM11.

Of the 163, 6-12 year old subjects that were randomized, the mean age was 9 years old and 138 
(84.7 %) completed the study. The majority in the ITT were male (70.2 %) and white (65.2 %).  
Mean height at Visit 1 was 140 cm and mean weight was 36.8 kg. The majority of subjects were 
markedly ill by CGI-S (65.8%) criteria. 2,8 The most common prescribed dosing time at the end of 
the study (optimized time) was 8 pm (84% of patients).

Drs. Zhong and Yang8 obtained the same results as the Applicant during the primary analysis 
showing that subjects in the HLD200 did statistically significantly better on the ADHD-RS-IV 
total score than the placebo group. There was a -7.0 (-11.4, -2.7) LS mean treatment difference in 
the HLD200 compared to placebo in the ADHD-RS-IV total score (at Visit 5 or Wk 3) (p = 0.002). 
It was statistically significant in whites (p = 0.002), males (p = 0.037), but, not statistically 
significant in females (p = 0.096) and in African Americans (p = 0.876). All three key secondary 
endpoints met statistical significance: 1) BSFQ, a LS mean of treatment difference of -9.7 (-14.4, -
5.0) in the HLD200 vs placebo (p<0.001) ; 2) PREMB-R AM, a LS mean of treatment  difference 
of -7.0 (-11.4, -2.7) in the HLD200 vs. placebo ( p<0.001), and 3) PREMB-R PM, a LS mean of 
treatment  difference of -1.5 (-2.2, -0.8) in the HLD200 vs. placebo (p=0.002).2 

9 Zhong J, Yang P. Statistical Review and Evaluation, NDA 209311
10 A clinician-rated 20-item questionnaire assessing ADHD symptoms and functions between 6 am and 9 am on a 
severity scale of 0 to 3. BSFQ assesses early morning before school activities from the time the child awakens until 
arrival at school (i.e., early morning routine activities include following directions, breakfast, hygiene, time awareness, 
getting to school, etc.). This clinician-rated scale based on parent interview assesses ADHD symptoms and functioning 
(such as getting up and out of bed, doing or completing homework, and getting to bed and falling to sleep) during the 
early morning and late afternoon/evening periods, respectively.
11 Parent Rating of Evening and Morning Behavior – Revised (PREMB-R), Morning subscale (PREMB-R AM) [Clinician Rated]: PREMB-R 
consists of 11 items, split into two sections. The first section includes three questions regarding the child’s functioning in the morning (PREMB-R 
AM); the remaining eight questions are about the child’s behavior during the late afternoon/evening (PREMB-R PM). The PREMB-R AM asks 
about any difficulties the child had getting-up, getting ready and how much they argued or struggled with their caregiver. The PREMB-R PM ask 
about any difficulties in doing homework, sitting through dinner, playing quietly, transitioning from one activity to another, getting ready for bed, 
falling asleep, how inattentive they were and how much the child struggled or argued. Each item has 4 options rating severity from, 0 = none, 1= a 
little, 2= a moderate amount and 3= a lot.
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The ITT population was the basis for analyses of the primary and secondary efficacy endpoints 
consisting of all randomized subjects who received at least 1 dose of study drug and had at least 
1 post-baseline evaluation of the primary efficacy variable. The primary endpoint was analyzed 
with the MMRM model, the BSFQ was analyzed using the mixed model repeated measures 
methods, and The PREMB-R PM and PREMB-R AM at Visit 5 were assessed using an 
analysis of covariance model (ANCOVA) with treatment as the main effect and study center 
and baseline score at Visit 2 as the covariatesFurther details see Biometrics review and 
footnote12

Table 2: Study 108 and 107 Primary Analysis Results
Study Number

(Primary Endpoint)
Treatment Group
(#ITT Subjects)

Mean Baseline
Score (SD)

LS Mean (SE) Placebo-subtracted 
Difference (95% CI)

Placebo (80) 43.5 (6.84) 31.2 (1.60) -Study 108 (ADHD-
RS-IV) HLD200 (81) 43.1 (7.33) 24.1 (1.50) -7.0 (-11.4, -2.7)

Placebo (71) - 18.4 (1.07) -Study 107 (Avg 
SKAMP-CS) HLD200 (82) - 14.8 (1.03) -3.6 (-6.4, -0.9)

ITT: Intent-to-treat. SE: Standard error. SD: Standard deviation. CI: Confidence interval.(table created by Jinglin Zhong)

12 An MMRM analysis was used to analyze the primary endpoint. The model included treatment, study center, visit, and visit-by-treatment 
interaction as fixed effects, subjects as a random effect, and baseline ADHD-RS-IV as a covariate. An unstructured correlation matrix was used to 
model the within-patient errors, and restricted maximum likelihood estimation was used. The Kenwood-Roger method was used for the 
denominator degrees of freedom. If the model failed to converge with an unstructured covariance matrix, first-order heterogeneous 
autoregressive, heterogeneous compound symmetric, and compound symmetric were to be tested. The treatment difference at Visit 5 was 
estimated using least squares means from the mixed effects repeated measures model. The treatment comparison was conducted as a 2-sided test 
at the 5% level of significance. The standard error and 95% confidence interval for the treatment difference was provided. The primary analysis 
will be repeated on the PP population using the MMRM analysis.The BSFQ was analyzed using the mixed model repeated measures methods 
described for the primary efficacy variable with treatment, study center, visit, and visit by treatment interaction as main effects, BSFQ score at 
Baseline (Visit 2) as a covariate, and subject intercept as a random effect.The PREMB-R PM and PREMB-R AM at Visit 5 were assessed using 
an analysis of covariance model (ANCOVA) with treatment as the main effect and study center and baseline score at Visit 2 as the covariates.A 
fixed-sequence testing procedure was used in this study to control the overall familywise error rate for the primary and key secondary endpoints. 
Hypothesis testing will be conducted in the following order:ADHD-RS-IV total score at Visit 5;BSFQ at Visit 5.PREMB-R PM at Visit 
5;PREMB-R AM at Visit 5.Two sensitivity analyses of the primary analysis were pre-specified in SAP: a pattern mixture model analysis (PMM) 
and a repeat of the primary analysis with missing data. imputed via a last observation carried forward (LOCF) approach. FDA commented that the 
sensitivity analysis based on LOCF was not proper. The PMM analysis method assumes: intermittent missing data prior to discontinuation are 
MAR; the missing values for subjects withdrawing for lack of efficacy would be similar to the responses reported among placebo subjects at the 
time the subject withdrew; The missing values for subjects withdrawing for adverse events and/or tolerability issues would be similar to the 
ADHD-RS-IV total scores/BSFQ score reported at baseline. One hundred imputed datasets were generated for analysis.
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Table 3: Study 108 Analysis of ADHD-RS-IV Total Score at Visit 5 (ITT Population)13

The BSFQ secondary endpoint score from waking until leaving for school was met (p < 0.001). 
Sponsor’s analysis results for the BSFQ. See Table 4.
Table 4: BSFQ Results at Visit 5 (Intent-to-treat Population)14

13 Clinical Study Report HLD200-108, Table 7, pg. 58
14 Clinical Study Report HLD200-108, Table 8, pg. 60
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Table 5: Summary of Sensitivity Analysis Results Based on Imputing by the 
Worst Score or the Placebo Mean - HLD200-108

HLD200
LS Mean 
(SE)

Placebo 
LS Mean 
(SE)

LS Mean Diff (SE) 
(HLD200-Placebo)

ADHD-RS-V 24.9 (1.63) 34.8 (1.64) -9.9(2.31) (p<0.0001)
BSFQ 20.2 (1.94) 33.9 (1.95) -13.6 (2.74) (p<0.0001)
PREMB-R AM 2.1 (0.27) 3.6 (0.27) -1.5 (0.38) (p=0.0001)

Imputed by 
the Worst 
Score

PREMB-R PM 9.4 (0.64) 12.2 (0.66) -2.8 (0.91) (p=0.002)
ADHD-RS-V 24.0 (1.42) 31.1 (1.43) -7.0 (2.01) (p=0.0006)
BSFQ 19.0 (1.59) 28.7 (1.60) -9.7 (2.24) (p<0.0001)
PREMB-R AM 2.1 (0.27) 3.6 (0.27) -1.5 (0.38) (p=0.0001)

Imputed by 
Placebo 
Mean

PREMB-R PM 9.4 (0.64) 12.2 (0.66) -2.8 (0.91) (p=0.002)

Created by Zhong 8

Study 107

Study 107 involved 153 subjects, ages 6 to 12 years who received a 20 mg, 40 mg, 60 mg, 80 mg, 
or 100 mg dose of HLD-200 , over a 6-week, open-label treatment-optimization period. Subjects 
were administered a dose once every evening (8 pm ± 1.5 hours) that was titrated to achieve both a 
total daily dose and an evening dose administration time (between 6:30 pm and 9:30 pm) to 
optimize next-day effect. Subjects received either HLD 200 or placebo when they then entered a 1-
week, double-blind, placebo-controlled analog classroom test phase that involved testing over 12 
hours using the model-adjusted average of all post-dose SKAMP combined scores (SKAMP-CS) 
rating scale from 8 am to 8 pm 15. The key secondary endpoint was the PREMB-R AM at Visit 9 
and the Duration of Effect by SKAMP CS at each time point individually comparing HLD200 with 
placebo (8:00 am, 9:00 am, 10:00 am, 12:00 pm, 2:00 pm, 4:00 pm, 6:00 pm, 7:00 pm, and 8:00 
pm). 

Of the 153, 6-12 year old subjects that were randomized, the mean age was 9.5 years old with 
combined ADHD (88.9 %)  and 154 (95.7%) completed the study. Demographic and baseline 
characteristics of the ITT population consisted of males (63.4 %), whites (66.7 %). and were 
generally comparable between the two groups except the HLD200 group had a higher percentage 
of 11-12 year old subjects (37.8% vs 23.9%). The mean height at Visit 1 was 138 cm and mean 
weight was 34.4 kg. The majority of subjects were markedly ill (42.5%) based on CGI-S criteria 
and 30.5% of subjects on HLD200 vs. 18.3% on placebo were categorized as severely ill on the 
CGI-S. 2,8 The most common prescribed dosing time at the end of the study (optimized time) was 8 
pm (72%).Six subjects discontinued from the study prior to randomization and one subject in the 
placebo group discontinued from the study after randomization.2

Drs. Zhong and Yang8 obtained the same results as the Applicant did during the primary analysis 
showing that subjects in the HLD200 did statistically significantly better on the average SKAMP 
CS score than the placebo group during 8 am to 8 pm. The SKAMP CS from 9am to 4pm showed 
a -4.1 (1.55) p=.009 at 9:00 am, -5.3 (1.60) p=.001 at 10:00 am, -5.5 (1.61) p<.001 at 12:00 pm, -
5.6 (1.60) at p<.001 at 2:00 pm, -5.1 (1.64) p<.002 at 4:00 pm LS mean treatment difference in the 
HLD200 compared to placebo that was statistically significant. The SKAMP CS showed 

15 The SKAMP is a 13-item independent observer rating of ADHD symptoms in a classroom setting.
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statistically significant improvement in the HLD200 compared with placebo regardless of ADHD 
type (i.e., predominantly inattentive, p = 0.040 and combined, p = 0.041), in white subjects (p 
<0.001), in females (p = 0.029), and trended towards, but did not achieve statistically significant 
improvement in males (p = 0.079). The table 6 below shows subgroup analysis results on  the 
average SKAMP CS total score.2. 

The intent-to-treat (ITT) population was the basis for the primary and secondary efficacy analyses 
and included all randomized subjects who received at least 1 dose of double-blind study drug and 
had at least 1 post-baseline evaluation of the primary efficacy variable. Efficacy data were 
analyzed according to the treatment the subject was randomized to receive. Further details see 
review and footnote.16

 According to the Biometrics team, during the study, it was discovered that up to 15 of the 17 
subjects enrolled in Cohort 2 at Site 15 and were assigned multiple randomization. In all ITT 
analyses, these subjects were analyzed according to the treatment associated with the 
randomization number ultimately used. All decisions related to the subjects in Cohort 2 at Site 
15 were finalized prior to database unblinding and final database lock.8

Both the Sponsor and FDA clinical inspector agree that the Site 10 data lacked the data integrity 
to be included in the Trial HLD200-107 analyses. It was included in the Sponsor’s analysis. 
FDA reviewer performed analysis including and excluding Site 10/15.8

16 A mixed model repeated-measure (MMRM) analysis was used to analyze the primary endpoint. The model included treatment, study center, 
time point, and time point-by- treatment interaction as fixed effects and subjects as a random effect. An unstructured correlation matrix was used 
to model the within-patient errors, and restricted maximum likelihood estimation was used. The Kenwood-Roger method was used for the 
denominator degrees of freedom. If the model failed to converge with an unstructured covariance matrix, first-order heterogeneous 
autoregressive, heterogeneous compound symmetric, and compound symmetric were to be tested. The average treatment difference over all post- 
dose time points was estimated using least squares (LS) means from the MMRM. The treatment comparison was conducted as a 2-sided test at 
the 5% level of significance. The standard error (SE) and 95% CI for the treatment difference were provided. When the primary efficacy outcome 
was statistically significant (p <0.05), an assessment of onset and duration of efficacy (i.e., clinical effect) of HLD200 versus placebo was 
performed, as described in the statistical analysis plan. Onset and duration of efficacy were evaluated using the same MMRM analysis as for the 
primary efficacy variable. Testing was conducted on each time point (8:00 am, 9:00 am, 10:00 am, 12:00 pm, 2:00 pm, 4:00 pm, 6:00 pm, 7:00 
pm, and 8:00 pm) individually using a model-based t-test. Onset time of efficacy action was to be claimed at the earliest post-dose time point at 
which the difference between the 2 treatments was statistically significant (p <0.05). Duration of efficacy was the difference between the onset 
time and the latest consecutive time point at which the difference between the 2 treatments was still statistically significant (p <0.05).he primary 
analysis was repeated on the ITT population with the exclusion of the 17 subjects in Cohort 2 at Site 15, and on the PP population using the 
MMRM analysis.If the primary efficacy outcome was statistically significant (p <0.05), the PREMB-R AM at Visit 9 would be assessed using an 
analysis of covariance (ANCOVA) model with treatment as the main effect and study center and baseline score at Visit 2 as the covariates. The 
key secondary analysis was repeated on the ITT population with the exclusion of the 17 subjects in Cohort 2 at Site 15.Two sensitivity analyses of 
the primary analysis were pre-specified in SAP: a pattern mixture model analysis (PMM) and a repeat of the primary analysis with missing data 
imputed via a last observation carried forward (LOCF) approach. FDA commented that the sensitivity analysis based on LOCF was not proper. 
Because of the laboratory classroom trial design, only 1 of the 155 randomized patients discontinued. Therefore, no pre- specified sensitivity 
analysis was performed.
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Table 6: SubGroup Analysis Results on Average SKAMP CS Total Score HLD200-10717

Subgroup HLD200
LS Mean (SE) (n)

Placebo
LS Mean (SE) (n)

LS Mean Diff (SE)
(HLD200-Placebo)

Overall 14.8 (1.03) (82) 18.4 (1.07) (71) -3.6 (1.40) (p=0.01)
Gender Female 11.4 (1.40) (27) 15.6 (1.37) (29 ) -4.2 (1.88)

Male 16.9 (1.32) (55) 20.3 (1.44) (42) -3.4 (1.88)
Race White 12.7 (1.25) (54) 19.5 (1.21) (48) -6.7 (1.63)

Non-White 19.0 (1.99) (28) 15.8 (2.28) (23) 3.2 (2.74)

Figure 1: Study 107 LS Mean SKAMP CS over Time at Visit 9

17 Zhong J, Yang P. Statistical Review and Evaluation, NDA 209311,  Pg. 43
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Table 7: Summary of SKAMP CS Results – HLD200-107

Source: Sponsor’s Table 9 on Page 62 of Clinical Study Report HLD200-107. 8

Dr. Zhong performed additional statistical analysis excluding Site 10 and/or Site 15. They were all 
statistically significant between 9 am to 4 pm (with additional extended time in Figure 2 from 4 pm 
to 7 pm; and Figure 4 from 4pm to 6pm) 8.
Figure 2: 95% CI of LS Mean Treatment Difference in SKAMP CS Over Time at Visit 9 – 
HLD200-107 (Excluding Site 10)
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Figure 3: 95% CI of LS Mean Treatment Difference in SKAMP CS Over Time at Visit 9 – 
HLD200-107 (Excluding Site 15)

Figure 4: 95% CI of LS Mean Treatment Difference in SKAMP CS Over Time at Visit 9
– HLD200-107 (Excluding Sites 10 and 15)
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Table 8: Summary of PREMB-R AM Results – HLD200-107

Source: Sponsor’s Table 8 on Page 59 of the Clinical Study Report HLD200-107.
Efficacy Conclusions: 
For the primary endpoints, Drs. Yang and Zhong stated that “based upon Studies HLD 200-107 
and HLD 200-108, prior evening treatment with HLD200 at doses ranging from 20 to 100 mg/day 
are effective in improving control of ADHD symptoms from 9 AM to 4 PM in pediatric subjects 
with ADHD.” There is a statistically significant improvement in the ADHD Rating Scale of 
ADHD-RS-IV in Study 108 and in SKAMP CS in Study 107. Furthermore, Drs. Gatti and 
Mannheim concur that the prior evening treatment with HLD200 at doses ranging from 20 to 100 
mg/day is effective in improving control of ADHD symptoms from 9 AM to 4 PM. See Section 8 
for safety issues. Specifically, the Applicant has provided the substantial evidence of effectiveness 
required by law [see 21 CFR 314.126(a)(b)] to support approval in their pivotal Study 107, based 
on the primary endpoint of  SKAMP CS from 9am to 4pm. It showed a -4.1 (1.55) p=.009 at 9:00 
am, -5.3 (1.60) p=.001 at 10:00 am, -5.5 (1.61) p<.001 at 12:00 pm, -5.6 (1.60) at p<.001 2:00 pm, 
-5.1 (1.64) p<.002 at 4:00 pm LS mean treatment difference in the HLD200 compared to placebo 
that was statistically significant. Likewise, in their pivotal Study 108, based on the primary 
endpoint of ADHD-RS-IV total score (Visit 5 or Wk 3) demonstrating a -7.0 (-11.4, -2.7) LS mean 
treatment difference in the HLD200 compared to placebo that was statistically significant (p = 
0.002).

As for the key secondary endpoints, Drs. Chen and Papladopoulos 1reviewed the PREMB-R and 
BSFQ instruments both of which were clinician-reported outcomes (ClinRO) that assessed 
ADHD associated time-specific functional impairments. Their review concluded “that PREMB-
R-AM and BSFQ are not fit-for-purpose as measures for assessing ADHD-associated time-
specific behavior impairment owing to concerns with their content validity. The results of the 
factor analysis and the inconsistency in the findings of convergent and divergent validity also 
indicated issues with the content validity...Overall, the qualitative study findings do not support 
that the PREMB-R and BSFQ contain the full content validity in terms of concepts assessed.  In 
addition, issues have been identified that may affect the clarity and comprehension of the items 
and may attenuate the instruments’ ability to detect changes.  The issues identified were: double 
barrel questions, function impairments assessed inconsistent with morning routine and redundant 
items.”1
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Study 107 showed statistically significant findings for the timepoints of SKAMP-CS between 9 am 
to 4pm, but only in this singular study. Study 108, according to Dr. Chen, included 2 non-
validated, secondary endpoint scales PREMB-R AND BSFQ. Additionally, the BSFQ was only 
used in this one study.1

8. Safety
The safety database was derived from Study 108 and 107 and there was further re-analysis of data 
from the 3 clinical information requests and email. See Medical Review for comments regarding 

Reference ID: 4129068

(b) (4)



Cross Discipline Team Leader Review,Jasmine Gatti
NDA 209311, Jornay PM (MPH), Ironshore Pharmaceuticals,  July 2017

18

the other early phase studies and supportive Study 10618 that did not reveal any new safety 
findings and were not included in the FDA safety analyses. 

The analysis of the safety issues were limited by the design of the first part of Study 107 that was a 
dose optimization phase using variable doses and the second double blind phase which was only 
one week in duration versus 3 weeks duration in Study 108. The Demographics and characteristics 
appear similar except that the drug group may have been on more concomitant medications such as 
antihistamines and had fewer subjects with a prior history of insomnia than those in the placebo 
group. (See Applicant IR responses from June and July 2017). No clear dose proportionality was 
established in the pivotal studies despite recoding and re-analysis of data obtained from multiple 
Information Requests. Study 108 also did not demonstrate clear dose proportionality based on 
analysis of dose to occurrence of TEAEs. There were also insufficient subjects to note any 
consistent trends in age. As the Applicant noted, there may have been some higher frequency of 
certain TEAE such as decreased appetite in the lower doses and younger ages.  The Applicant also 
notes that insomnia rates were higher in subjects taking HLD200 vs. placebo in Study 108.

Safety assessments appeared to be adequate to detect potential adverse effects seen with similar 
drugs in this class although data integrity was cited as a problem in Site 10 and15 and led to its 
exclusion.  The assessments included vital signs (blood pressures systolic and diastolic and pulse 
rates); height, weight. Clinical laboratory tests were obtained only at the Screening Visit without 
follow-up studies in Study 107. CSSR scales were utilized.

Submission quality and data integrity were adequate after exclusion of site 10 and 15 from Study 
107. Although splitting of some MedDRA terms might have lowered some frequency of reporting 
and were retabulated for the label thereby increasing frequencies in someTEAEs, no new AEs 
were noted from what is already labeled for other MPHs. As requested in another IR to the 
Sponsor, these terms were combined: Upper respiratory tract infection includes nasal congestion, 
pharyngitis, nasopharyngitis, pharyngitis streptococcal; gastroenteritis includes viral 
gastroenteritis; insomnia includes initial, middle, terminal insomnia; ear infection included otitis 
media, otitis externa, ear pain, ear swelling; abdominal discomfort includes abdominal pain and 
dyspepsia; anxiety includes panic attack; agitation includes irritability.

The medical reviewer states, “Despite single dose PK studies indicating that prior evening 
treatment with HLD 200 will have a delayed release and not impact sleep, the clinical observations 
indicate the opposite. Evening dosing results in a 10 fold increase in insomnia and a significant 
increase in psychiatric adverse events relative to Ritalin (the reference listed drug). There is a need 
for a prolonged, double blind safety and effectiveness study with PK sampling, sleep diary, 
cognitive and psychiatric assessments prior to consideration for approval in adults. Associated with 
this are increased risks of diastolic hypertension, gastrointestinal disturbance, and infections that 
are greater than the reference drug. In fact, the amount of insomnia is so significantly greater than 
all other oral (non-liquid) methylphenidates currently on the market…”

18 Study 106 enrolled 43 subjects who received at least 1 dose of open-label study drug and had at least 1 post-
baseline safety assessment. There were no deaths, SAEs or significant AEs. Dr. Mannheim notes that insomnia TEAEs 
occurred in 33% of the open label phase subjects and when the Sponsor stratified by high vs. low dose (≥1.37 
mg/kg/day or ≤, respectively) the rates were 21.9% vs 8.6% respectively.  
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During the study, there were no reported fatalities.  The Sponsor stated there were nine severe 
adverse events in seven subjects in Study 107.  (Table 16:Psychiatric SAEs) 1  

Study 107
The enrolled safety population (N=161 subjects) were defined as those who received at least 1 
dose of open-label study drug and had at least 1 post-baseline safety assessment. 

The randomized safety population (N=155 subjects) were defined as those who received at least 1 
dose of double-blind study drug and had at least 1 post-baseline safety assessment.
No serious adverse events (SAEs) or deaths occurred during the study, but, 3 subjects 19who 
experienced TEAEs discontinued from the study during the Open-label phase and no subject who 
experienced a TEAE while on drug discontinued from the randomized phase.

Treatment Emergent Adverse Events (TEAE’s)
Open-label Optimization Phase: One hundred and thirty- one subjects (81.4%) reported 387 
TEAEs, of which 111 (68.9%) were classified as related to the drug. The most frequently reported 
(incidence ≥5%) preferred terms of TEAEs were insomnia (33.5 %), decreased appetite (29.8%), 
affect lability (17.4%), upper respiratory tract infection (17.4%), headache (14.3%), abdominal 
pain upper (6.8%), blood pressure diastolic increased (6.2%), irritability (5.0%), and tachycardia 
(5.6%).2
The medical reviewer states, “Severe TEAE’s occurred in 7 (4.3%) subjects with 9 events, all of 
whom had insomnia. TEAE’s of mild [7 (4.3%)] to moderate [41 (25.5%)] insomnia occurred in 
another 29.8 % of subjects, indicating that 34.1 % of all subjects developed insomnia during the 6 
week treatment optimization phase, and was moderate-severe in about one third (29.8 %) of the 
study subjects.”2

The most frequently reported (incidence ≥2%) preferred terms of TEAEs (not included in the ≥5%) 
were weight decreased, cardiac disorders, and tachycardia.

Table 8: Portions of Sponsor’s revised Table 14.3.1.3R20 Summarizing Treatment Emergent 
Adverse Events during the Open Label Phase of the Study 107 are copied and pasted below. 2

System Organ Class Preferred Term Total (N=161) n (%)

Psychiatric disorders 77 (47.8)
Insomnia 54 (33.5)
Affect lability 28 (17.4)
Irritability 8 ( 5.0)
Infections and infestations 36 (22.4)
Upper respiratory tract infection 28 (17.4)
Nervous system disorders 25 (15.5)
Headache 23 (14.3)
Dizziness 23 (14.3)
Gastrointestinal disorders 24 (14.9)

19 These events included affect lability (Subject ; agitation and aggression (Subject ); and anxiety and 2 
events of panic attack (Subject .
20 Response to Information Request, NDA 209311, Sequence 14, January 13, 2017
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Abdominal pain upper 11 ( 6.8)
Nausea 7 ( 4.3)
Vomiting 7 ( 4.3)
Metabolism and nutrition disorders 51 (31.7)
Decreased appetite 48 (29.8)
Investigations 16 ( 9.9)
Blood pressure diastolic increased 10 ( 6.2)
Weight decreased 5 ( 3.1)
Cardiac disorders 9 ( 5.6)
Tachycardia 9 ( 5.6)

Double-Blind Phase: Eight subjects (9.6%) in the HLD200 group and 9 subjects (12.5%) in the 
placebo group had at least 1 TEAE (related to study drug). No serious adverse reactions were 
reported with HLD200 and the maximum severity was mild or moderate adverse events.

The most common events during the Double-blind phase were either exceeded by the placebo rate 
or slightly higher in the HLD200 group [increased diastolic blood pressure for the HLD200 10.8% 
vs 9.7% placebo, infections HLD200 4.85 vs placebo 4.0%, and upper respiratory tract infection 
HLD200 3.6% and 2.8%, respectively]21. No notable differences in the incidence of TEAEs were 
observed between treatment groups . See Table 9. 

Table 9: Portions of Sponsor’s revised Table 14.3.1.3R Summarizing Treatment Emergent 
Adverse Events during the Double Blind Portion, Randomized Safety 107 15.

System Organ Class Preferred 
Term

HLD200
(N=83)
n (%)

Placebo
(N=72)
n (%)

Subjects with at least one 
TEAE

24 (28.9) 22 (30.6)

Investigations 10 (12.0) 8 (11.1)
Blood pressure diastolic 
increased

9 (10.8) 7 ( 9.7)

Psychiatric disorders 5 ( 6.0) 6 ( 8.3)
Insomnia 5 ( 6.0) 5 ( 6.9)
Infections and infestations 4 ( 4.8) 3 ( 4.2)
Upper respiratory tract 
infection

3 ( 3.6) 2 ( 2.8)

Table 10: Adverse Events Associated with Sleep Disturbance During the Double-blind Phase 
of Study 107 in Children (6 to 12 years) with ADHD Taking HLD200™

21 Clinical Study Report, HLD200107, pg. 95/494.
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Sponsor submitted table (label)

In Open Label and Double-blind Phases
TEAEs associated with sleep disturbance were reported by 54 subjects (33.5%) during the open-
label phase and during the double-blind phase, by 5 subjects in each group (6.0% HLD200 vs 6.9% 
placebo) 2.Clinical laboratory tests were obtained only at the Screening Visit without follow-up 
studies.

During the open-label phase, small increases in mean heart rate and diastolic blood pressure during 
Visit 2 occurred. The largest mean increase in heart rate occurred at Visit 7 (4.9 beats/minute), and 
the largest mean increase in diastolic blood pressure at Visit 8 (5.2 mmHg).  Mean systolic blood 
pressures were generally stable until Visit 8, at which time the mean increase from baseline was 
5.1 mmHg.  Mean body weight decreased slightly during the open-label phase, with the largest 
change from baseline being -0.49 kg at Visit 8.  No notable changes in respiratory rate or body 
temperature were observed22.
At Visit 9 of the double blind phase, the HLD200 group showed larger mean (SD) increases in 
pulse rate and systolic blood pressure from baseline than the placebo group (2.3 versus 0.3 
beats/minute for pulse rate; 5.3 versus 2.9 mmHg for systolic blood pressure), as well as larger 
mean decreases in weight from baseline than the placebo group (-0.32 versus 0.18 kg)11.  

During the open-label phase, clinically significant vital sign findings were ≥10 mmHg increase in 
diastolic blood pressure from baseline (40.4% of subjects), ≥25 beats/minute increase in pulse rate 
from baseline (13.0% of subjects),and post-baseline systolic blood pressure >95th percentile 
(10.6%) . During the double blind phase, 22.9% of HLD200 vs 26.4% of placebo had a  ≥10 
mmHg increase in diastolic blood pressure from baseline. In the post-baseline systolic blood 
pressure >95th percentile group, HLD200 was 9.6% versus placebo of 2.8%. See Sponsor’sTables 
10 (Open Label Phase) and 11(Double-blind Phase).

Table 11:Potentially Clinically Significant Vital Sign Values During the Open-label
Dose-optimization Phase (Enrolled Safety Population)23

22 Clinical Study Report, HLD200107, pg. 89/494.
23 Clinical Study Report, HLD200107, pg. 92/494.
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Dr. Doug Warfield and the clinical team analyzed multiple datasets with the recoded data in Study 
107 from the IR response of July 12, 2017 attempting to correlate dose proportionality and 
TEAE’s24. Inconclusive findings for insomnia were also arrived at for this combined 6-week open 
label and 1-week double-blind phases.

Study 108 
The enrolled safety population consisted of 161 enrolled subjects (HLD200, N= 81; placebo N=80) 
who received at least 1 dose of drug and had at least 1 post-baseline safety assessment.

The mean duration of exposure to study drug in the HLD200 group (all doses) was 19.7 days, 
which was similar to the mean duration of 18.3 days in the placebo. The mean average daily dose 
of HLD200 was 52.1 mg. Dosing by demographic subgroups showed subjects 11-12 years were 
more likely (≥1.5 times) to have a final HLD200 dose of 80 mg (40 of 111 subjects, 36.0%) than 
final doses of 40 mg (5 of 23 subjects, 21.7%) or 60 mg (5 of 26 subjects, 19.2%); and that black 
subjects were more likely to have a final HLD200 dose of 80 mg (36 of 111 subjects, 32.4%) than 
final doses of 40 mg (4 of 23 subjects, 17.4%) or 60 mg (5 of 26 subjects, 19.2%).

No serious adverse events or deaths occurred during the study. A total of 5 subjects (HLD200, 
N=1 discontinued due to worsening mood swings).25  

During the study, 56 subjects (69.1%) in the HLD200 group and 39 subjects (48.8%) in the 
placebo group reported at least 1TEAE. Four subjects, 3 (3.7%) in the HLD200 group and 1 
(1.3%) in the placebo group, reported 4 severe TEAEs. The severe events in the HLD200 group 
were affect lability, mood swings, and fatigue, and the severe event in the placebo group was 
irritability. The events except irritability were considered related to study drug and resulted in a 
reduction in drug dose. The event of affect lability and fatigue resolved. The event of mood swings 
ended 2 days after onset but was followed bya moderate event of mood swings that resulted in 
discontinuation of study drug.

24 Sponsor addressed the following and also included datasets in their IR response of July 12, 2017: In studies # 107 and 108, analyze the data to 
look more comprehensively for correlations between dose and insomnia related AE's, vomiting & nausea, infections (and possible etiology of them), 
decreased appetite and other psychiatric terms. Submit an analysis of the AEs including, but not limited to, the following:

• Correlation of dose to insomnia rates to support higher insomnia rates in subjects administered higher doses (i.e., 80 mg and up) 
compared to moderate doses (i.e., 60-80 mg) or lower doses (i.e., below 60 mg). Also, note any other trends with the other additional 
AE terms listed above.

• Temporal links between dose and insomnia or the other above AEs, demonstrating aggravation of insomnia or AE when doses are 
escalated and resolution of insomnia or AE when the doses were down titrated or challenge and/or re-challenge results.

• To indicate any trends in increased or decreased insomnia rates with adjusting the timing of dosing.

• Detailed case report analysis of subjects who withdrew during the studies noting treatment arm vs. placebo and severity of AE, 
missing or insufficient data.

• Trends noted in AEs within children in different age strata 

• Impact of any concomitant meds such as, enzyme inhibitors, melatonin receptor agonists and histamines on the AEs.

• Any data demonstrating effective steps that resolved insomnia or other AEs in patients (i.e., reduction of dose vs. adjusting timing of 
dose)

25 The reasons for discontinuation for the 4 subjects on placebo were:  1) irritability in 2 subjects; 2) dizziness and 
somnolence in a subject with a prior history of insomnia; and 3) flatulence in a subject with eosinophilic esophagitis 
and regurgitation
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The most frequently reported (incidence ≥5% and greater than placebo) preferred terms of TEAE’s 
were insomnia (33.3%) , decreased appetite (18.5 %), headache (9.9 %),  vomiting (8.6 %), 
increased diastolic blood pressure (7.4 %), and nausea (6.2%).

The most frequently reported (incidence ≥2% and greater than placebo) preferred terms of TEAEs 
(not included in the ≥5%) were agitation, affect lability, mood swings, psychomotor hyperactivity, 
abdominal discomfort, gastroenteritis, back pain, contusion and rash.  See Table 12.

During the study, 27 HLD200 subjects (33.3%) and 7 placebo subjects (8.8%) reported TEAEs 
associated with sleep disturbance. For the majority of subjects in the HLD200 group with these 
events, the maximum severity was mild and the event resolved. No severe sleep-related TEAEs 
were reported, and 1 sleep-related event in a placebo subject led to discontinuation of study drug.  
Four HLD200 subjects and 1 placebo subject had sleep-related TEAEs that were ongoing at last 
report. Disordered sleep (sleep walking, talking) occurred in an additional 2 (2.5 %) subjects on 
HLD200, and 5.0 % in the placebo. Mood disturbances (lability of affect, mood swings) occurred 
in 5 (6.2 %) of subjects in the HLD200 group and 1 (1.3%) in the placebo group.In the HLD200 
group, the majority of subjects with sleep-related TEAEs (75.9%) had no medical history of sleep-
related conditions; whereas, in the placebo group, about half of the subjects with these events 
(45.5%) had a medical history of such conditions26. A larger proportion of HLD200 subjects than 
placebo subjects experienced sleep-related TEAEs with durations exceeding 14 days (17.2% 
versus 9.1% for 15 to 21 days; 24.1% versus 9.1% for >21 days)14.

Table 12: Study 108 Most Frequently Reported >2% and Greater than placeboTreatment-
emergent Adverse Events Considered Related to Study Drug (Safety  Population)10Recoded 
Datasets from IR received July 2017 (FDA Anaysis)

   HLD200 PLACEBO   
AEBODSYS AEDECOD Count %  Count %  Total
Psychiatric disorders Insomnia 27 33.3% 7 8.8% 34
 Agitation 4 4 9% 3 3.8% 7
 Sleep disorder 2 2.5% 4 5.0% 6
 Affect lability 3 3.7% . . 3
 Mood swings 2 2.5% 1 1.3% 3
 Attention deficit/hyperactivity 

disorder
. . 2 2.5% 2

 Nightmare . . 2 2.5% 2
Nervous system disorders Headache 8 9 9% 4 5.0% 12
 Psychomotor hyperactivity 4 4 9% 1 1.3% 5
 Dizziness 1 1 2% 1 1.3% 2
 Somnolence . . 2 2.5% 2
Gastrointestinal disorders Vomiting 7 8.6% . . 7
 Abdominal discomfort 4 4 9% 2 2.5% 6
 Nausea 5 6 2% . . 5
Metabolism and nutrition disorders Decreased appetite 15 18.5% 3 3.8% 18
Infections and infestations Upper respiratory tract infection 5 6 2% 5 6.3% 10
 Gastroenteritis 2 2.5% 1 1.3% 3
Investigations Blood pressure diastolic increased 6 7.4% 3 3.8% 9
 Heart rate increased 1 1 2% 1 1.3% 2
General disorders and administration site Fatigue 1 1 2% 3 3.8% 4

26 Clinical Study Report, HLD200108, pg. 81/396.
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   HLD200 PLACEBO   
AEBODSYS AEDECOD Count %  Count %  Total
conditions
 Pyrexia 1 1 2% 1 1.3% 2
Respiratory, thoracic and mediastinal disorders Upper respiratory tract infection . . 1 1.3% 1
 Cough 1 1 2% 2 2.5% 3
 Sinus congestion . . 2 2.5% 2
Injury, poisoning and procedural complications Contusion 2 2.5% . . 2
Musculoskeletal and connective tissue disorders Back pain 2 2.5% . . 2
Skin and subcutaneous tissue disorders Rash 2 2.5% . . 2
Included subsumed terms: Upper respiratory tract infection includes nasal congesiont, pharyngitis, nasopharyngitis, 
pharyngitis streptococcal; gastroenteritis includes viral gastroenteritis insomnia; includes initial, middle, terminal; ear 
infection included otitis media, otitis externa, ear pain, ear swelling; abdominal discomfort includes abdominal pain 
and dyspepsia, anxiety includes panic attack, agitation includes irritability. 

Laboratory: Three subjects reported TEAEs: one consisted of moderate neutropenia in an HLD200 
subject, 1 placebo subject had moderate decreased neutrophil count and one had increased blood 
alanine aminotransferase.

Vital Signs : Mean increases in pulse rate from baseline were less than 3.5 beats/minute in both 
treatment groups. The HLD200 group showed small mean increases in diastolic blood pressure at 
Visit 4 (2.4 mmHg) and Visit 5 (2.5 mmHg), the placebo group showed little mean change (-0.2 
mmHg at Visit 4; -0.4 mmHg at Visit 5). Mean increases and decreases in systolic blood pressure 
from baseline did not exceed 2 mmHg and were comparable between treatment groups at each 
time point. Larger proportions of HLD200 subjects than placebo subjects (37.0% versus 27.5%) 
had ≥10 mmHg increase in diastolic blood pressure and 30.9% HLD200 versus 16.3%  placebo for 
post-baseline systolic blood pressure  of >95th percentile. The HLD200 group also had a larger 
proportion of subjects with a post-baseline pulse rate exceeding beats/minute (7.4% versus 3.8%).

The most frequently reported  clinically significant values were a ≥10 mmHg increase in diastolic 
blood pressure from baseline and a post-baseline systolic blood pressure >95th percentile; both 
types of results occurred in larger proportions of HLD200 subjects than placebo subjects (37.0% 
versus 27.5% for ≥10 mmHg increase in diastolic blood pressure; 30.9% versus 16.3% for post-
baseline systolic blood pressure > 95 %percentile). Nine subjects in the HLD200 group and 7 
subjects in the placebo group reported TEAEs potentially associated with vital sign changes. The 
most common of these events was blood pressure diastolic increased, which was reported in 7.4% 
of HLD200 subjects and 3.8% of placebo subjects.

Dr. Doug Warfield, DPP Associate Director for Bioinformatics, and the clinical team analyzed 
multiple datasets with the recoded safety data in Study 108 from the IR response of July 12, 2017 
to correlate dose proportionality and TEAE’s27. The following data in Table 13 is consistent with 
the Sponsor’s statement that the younger subjects (6-9 years) had more TEAEs in both arms than 
the older cohort. In Table 14, there were mild differences in the rates of insomnia in both of the 
lower doses of HLD200 40 mg (21%) and 60mg (24% ) as opposed to a lesser degree of insomnia 
in the 80 mg (11%) HLD200 group when placebo remained in the 5-8% range. 

Table 13: Study 108: TEAE by HLD200 or Placebo Divided by 6-9 years and 10-12 years 
from Recoded Datasets from Sponsor’s July 2017 IR response

27 Sponsor addressed the following in their IR response of July 12, 2017.
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HLD200 HLD200 Placebo Placebo
Preferred  Term 6-9 years

N=35   (%)
10-12 years
N=46   (%)

6-9 years
N= 48  (%)

10-12 years
N=32   (%)

Subjects ≥1 TEAE of 
interest

25(71%) 25 (54%) 19(40%) 7(22%)

Psychiatric disorders 17 (49%) 15 (33%) 13 (27%) 3 (9%)
Insomnia 15 (43%) 14 (30%) 9 (17%) 3 (9%)
Agitation 2 (6%) 2 (4%) 3 (6%) 0
Affect Lability 3 (9%) 0 0 0
Mood Swings 1 (3%) 1 (2%) 1 (2%) 0
ADHD 0 0 2 (4%) 0
Nightmare 0 0 2 (4%) 0
Aggression 0 0 1 (2%) 0
Anxiety 0 0 0 1 (3%)
Personality Disorder 0 1 (2%) 0 0
Sleep talking 0 1 (2%) 0 0
Somnambulism 0 1 (2%) 0 0
Tic 0 1 (2%) 0 0
Metabolism 
/Nutrition Disorder 7 (20%)

8 (17%) 3 (6%) 0

Decreased Appetite 7 (20%) 8 (17%) 3 (6%) 0
Infections/infestations 3 (9%) 5 (11%) 5 (10%) 4 (13%)
Upper Respiratory 
Infection

3 (9%) 3 (7%) 4 (8%) 4 (13%)

Gastroenteritis 0 2 (4%)
1 (2%)

0

Viraemia 0 1 (2%) 0 0
Gastrointestinal 
Disorders

4 (11%) 7 (15%) 0 0

Vomiting 4 (11%) 3 (7%) 0 0
Nausea

1 (3%)
4 (9%) 0 0

Table 14: Study 108: Recoded Dataset from July 2017 IR Response of Dose Correlation with 
Insomnia Adverse Event by Unique Subject on Drug vs Placebo and by Head Count per AE 
Event, in a 3 week double-blind, randomized study (FDA Analysis).
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Dose Unique 
Subjects on 
Drug with 
Insomnia
N=81 (%)

Unique 
Subjects on 
Placebo with 
Insomnia 
N=80 (%)

Head Count 
of Adverse 
Event of 
Insomnia by 
Subject on 
Drug N=81 
(%)

40 mg 17 (21%) 4 (5%) 24 (30%)
60mg 20 (24%) 5 (6%) 30 (37%)
80mg 11 (14%) 6 (8%) 22 (27%)
Since receipt of the Sponsor’s analysis on July 12, 2017 the Sponsor has stated the following:
1. Consolidated results provide for no discernable relationship between dose time and the 

development of insomnia or other AEs.
2. Insomnia was not listed as an AE leading to withdrawal from the study.
3. HLD200-107: TEAE rates appear higher in younger children compared to older children and 

reported for insomnia (40% vs. 28.4%), affect lability (22.5% vs. 12.3%), agitation (8.8% vs. 
3.7%), decreased appetite (36.3% vs. 23.5%), gastroenteritis (6.3 vs. 2.5%) and 
nausea/vomiting (8.8% vs. 4.9%). Likewise, HLD200-107( Double blind phase): No notable 
trends are evident in rates of TEAE’s during the 1-week double-blind period for either 
HLD200 or placebo groups.

4. HLD200-108: Review of TEAE rates appear higher in younger versus older children in both 
the placebo and HLD200 treated groups. In the HLD200 group, this pattern is evident for 
insomnia (42.9% vs. 30.4%), affect lability (8.6% vs 0%) and vomiting (11.4% vs 6.5%), 
though the pattern is reversed for nausea (2.9% vs 8.9%).  In placebo-treated subjects, TEAE 
rates also appear higher in younger versus older children as evidenced by reported insomnia 
(16.7% vs 9.4%), agitation (6.3% vs 0%) and decreased appetite (6.3% vs. 0%).

5. In summary, younger children had higher rates of reported TEAE’s in both study HLD200-107 
and HLD200-108, and this pattern was consistently observed for insomnia and decreased 
appetite in both HLD200 and placebo treated subjects. See Table 13

In DPP’s re-analysis of Study 108, it was noted that there were minimal differences in the rates of 
insomnia in both of the lower doses of HLD200 40 mg (21%) and 60mg (24% ) as opposed to a 
lesser degree of insomnia in the 80 mg (11%) HLD200 group when placebo remained in the 5-8% 
range. See Table 14. In light of the inconclusiveness and possible safety signals, there may be 
consideration of a study for insomnia and other TEAEs to focus on the variability and PK between 
low and high doses, stratification based upon age, weight and time of dose which may be 
informative.The randomization errors in site 10 and 15 which involved a cohort of 17 that was 
included in the safety analysis (but removed in DPP’s re-analysis) could also be monitored in a 
future study.  Furthermore, the discrepancy of the 2 groups in Study 108 whereby, in the HLD200 
group, the majority of subjects with sleep-related TEAEs (75.9%) had no medical history of sleep-
related conditions; whereas, in the placebo group, about half of the subjects with these events 
(45.5%) had a medical history of such conditions could be reconciled in a future study. The fact 
that clinical labs were not followed-up routinely might also be corrected in the next study as well 
as including sleep diaries, polysomnography and targeted AE assessments.

Other issues:
 No immunogenicity testing was performed. 
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 No new concerns identified through U.S. or foreign postmarket experience

9. Advisory Committee Meeting 
No Advisory Committee Meeting is planned.

10. Pediatrics
The PeRC (BPCA/Pediatric Study Plan Subcommittee)28 granted a waiver for children age 0-4 
years of age with ADHD and a Deferral for ADHD studies in children, 4-5 years old in June 2014. 

11. Other Relevant Regulatory Issues 
No other outstanding regulatory issues

12. Labeling 
The following labeling will be re-negotiated if the Applicant pursues a resubmission.

Indications and Usage: ADHD in ages 6 and older.
Dosage and Administration: starting dose is 20 mg daily in the evening with 20mg incremental 
increases up to a maximum daily dose of 100mg.
Warnings and Precautions

Highlights

Nonclinical updates to the labeling included: 
Section 8.1: 

28 Inglese J. PeRC BPCA/Pediatric Study Plan Subcommittee meeting minutes of June 25, 2014, page 4. Sept. 23, 2015.
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Section 8.4: Juvenile Animal Toxicity Data
Rats treated with methylphenidate early in the postnatal period through sexual maturation 
demonstrated a decrease in spontaneous locomotor activity in adulthood. Adeficit in acquisition of 
a specific learning task was observed in females only. The doses at which these findings were 
observed are at least 2.5 times the maximum recommended human dose (MRHD) of 100 mg/day 
given to children on a mg/m2 basis.

In a study conducted in young rats, methylphenidate was administered orally at doses  of up to 100 
mg/kg/day for 9 weeks, starting early in the postnatal period (Postnatal Day 7) and continuing 
through sexual maturity (Postnatal Week 10). When these animals were tested as adults (Postnatal 
Weeks 13-14), decreased spontaneous locomotor activity was observed in males and females 
previously treated with ≥ 50 mg/kg/day (approximately ≥ 2.5 times the MRHD of 100 mg/day given 
to children on a mg/m2  basis), and a deficit in the acquisition of a specific learning task was 
seen in females exposed to the highest dose (5 times the MRHD of 100 mg/day given to children on 
a mg/m2 basis). The no effect level for juvenile neurobehavioral development in rats was 5 
mg/kg/day (0.25 times the MRHD of 100 mg/day given to children on a mg/m2 basis). The clinical 
significance of the long-term behavioral effects observed in rats is unknown.  

Section 12.1,12.2, and 13 with edits regarding MHRD (adults) for carcinogenesis and “  
” 6

Other Labeling 
Division of Medication Error Prevention and Analysis (DMEPA) 29 identified areas on the 
proposed container labels and prescribing information to be revised. See footnote. 30

Division of Medication Error Prevention:  Discussion and T-con with the Applicant and the 
Division of Medication Error Prevention and Analysis’31 resulted in a final recommendation of 
Jornay with a modifier that might indicate the evening drug administration time. Applicant 
submitted a proprietary name amendment request for proprietary name revision to Jornay-PM on 
July 12, 2017.

Controlled Substance Staff: Drs. Shalini Bansil and Martin Rusinowitz32 recommended that 
HLD200  be maintained as a Schedule II of the CSA; and to modify Dependence section (9.3) of 
the label to be consistent with other MPH products and include the full spectrum of MPH 
withdrawal symptomatology. ‘Withdrawal symptoms after abrupt cessation following prolonged 

29Holmes L, White L. Division of Medication Error Prevention and Analysis (DMEPA), Review of Revised Label and 
Labeling, May 19,  2017.
30 Specify the actual NDC number (remove placeholder) so that they may review this important product identifying 
information. Recommend use of the same font size and color for the established name and dosage form. 
Additionally, revise the font size of the established name to be at least ½ the size of the proprietary name to be in 
accordance with 21 CFR 201.10(g)(2).The language contained in the Medication Guide (MG) statement should be 
directed towards the pharmacist to provide a MG to the patient and conveys how the MG is supplied. The “Rx Only” 
statement, net quantity statement, and storage statement are in bold font and are too prominent. The expiration 
date format is not provided. The Usual Dosage statement may be improved to clearly convey the time of day the 
dose is intended to be administered. To further highlight this difference in dosage administration time, place the 
statement “Once Daily In The Evening” within a textbox on the principal display panel (PDP). In order to make room 
for this statement to be placed on the PDP, relocate the equivalency statement from the PDP to the side panel.

31 Anderson A. Office of Surveillance and Epidemiology, Proprietary Name Correspondence: 5/27/17, 6/20/17
32 Bansil S, Calderon S, Rusinowitz M. Controled Substance Staff JLD200 NDA 209311 Capsules. June 21,2017.
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high-dosage administration of CNS stimulants include  fatigue, depression , dysphoric 
mood, vivid unpleasant dreams, insomnia or hypersomnia, increased appetite, and psychomotor 
retardation or agitation.’In addition, they recommended that the language under Section 17 
(Patient counseling information be modified to be consistent with other methylphenidate products: 
‘Alcohol effect: Advise patients to avoid alcohol while taking Trade Name. Consumption of 
alcohol while taking Trade Name may result in a more rapid release of the dose of 
methylphenidate.’

Reference ID: 4129068

(b) (4)







---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

JASMINE C GATTI
07/24/2017

MITCHELL V Mathis
07/25/2017

Reference ID: 4129068




