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Background 
 
HLD200, tradename Jornay PM, contains methylphenidate, a known psychostimulant 
for the treatment of Attention Deficit and Hyperactivity Disorder (ADHD).  The proposed 
doses are 20, 40, 60, 80, and 100 mg once daily in the evening, prior to sleep. Initial 
dosing for 6 years and older is 20 mg at 8:00 p.m. The release mechanism is formulated 
for drug release upon awakening to improve ADHD symptoms that impair functioning 
while preparing for school.  
 
The HLD200 formulation is a delayed-release and extended-release (ER) coated core 
that allows for release of methylphenidate in plasma at a controlled rate following an 
initial delay of approximately 6 to 8 hours. No more than five percent of total drug is 
available within the first 10 hours after dosing. After the lag period, the absorption of 
methylphenidate occurs in a single peak at approximately 14 hours post-dosing (mean 
Tmax = 13 hours).  The half-life of methylphenidate in adults following oral administration 
of HLD200 was approximately 6 hours. 
 
The purpose of this Class 1 NDA resubmission is to seek approval of HLD200 for 
treatment of ADHD with an accurate label (package insert). 
  

Recommendation 
 
I recommend approval of HLD200 for treatment of ADHD in pediatric patient 6 years 
and above. After review of HLD200’s (NDA 209311) regulatory history, proposed 
package insert, safety data from the original NDA, and secondary endpoint information, 
the drug application meets substantial evidence of effectiveness and safety for 
approval. The package insert, which was pending from the original NDA review cycle, is 
agreed to with the Applicant.  
 
ADHD is a childhood-onset disease with core symptoms of inattentiveness and/or 
hyperactivity.  Psychostimulants or Central Nervous System (CNS) stimulants, have 
been the mainstay of pharmacologic therapy for ADHD for a half-century.  
Methylphenidate (reference listed drug Ritalin) is a psychostimulant.  It was 
reformulated multiple times since the 1990s to increase the duration of clinical effect to 
address ADHD symptoms during the school day as well as evening activities. The 
HLD200 formulation is designed to affect clinical functioning upon morning awakening 
without awaiting time to drug onset with medication dosed in the morning. Yet, the 
timing of the clinical effect must be balanced with not awakening too early or causing 
insomnia prior to bedtime because the drug has not yet been eliminated at the end of 
the day.  
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HLD200 is effective based two clinical trials in patients (6 to 12 years) with ADHD, any 
subtype (Studies 107 and 108). The two trials have different, but complementary, 
primary and secondary endpoints—both showing statistically significant improvement in 
ADHD manifestations compared to placebo.  
 
The difference in the two efficacy trial designs can account for the vast difference in 
incidence of insomnia and other stimulant-related, expected adverse events reported 
during the double-blind treatment phases. The trial designs are described in the Section 
on Pivotal Clinical Trials.   
 
Overall, the safety issue of insomnia, identified during the original NDA review cycle, 
does not preclude approval of HLD200. Although substantial reports (40%+) of insomnia 
occurred from the time of drug initiation lasting at least 2 weeks, no patients 
discontinued the trials specifically due to insomnia. The difference in trial designs, 
namely absence of an open-label lead-in phase in Study 108, made HLD200 in this 
study appear worse than in Study 107 during the placebo-controlled, double-blind 
phase.   
 

Regulatory History 
 
This New Drug Application (NDA) review is for a Class 1 resubmission of HLD200, an 
extended-release methylphenidate submitted on June 8, 2018. The original NDA 
209311 for HLD200 was submitted September 30, 2016, under 505(b)(2). Ritalin 
(methylphenidate) is the reference listed drug. The original application received a 
Complete Response action on July 28, 2017, due to the safety issue of 33% rate of 
insomnia in Study 108. 
 
The Applicant, Ironshore, submitted a formal dispute resolution request on March 27, 
2018. Meeting minutes from the dispute resolution, dated May 21, 2018, discuss four 
issues:   

1. Insomnia for HLD200 can be described in the label and is not unique to HLD200 
among psychostimulants. 

2. Cross-study comparison of rates of insomnia between Studies 107 and 108 did 
not account for the different study designs. 

3. Pharmacokinetic data of methylphenidate blood levels at 6 hours post-dose are 
barely detectable.  Clinically significant levels are detectable at 8 to 10 hours 
post-dose indicating HLD200 is not being released early (overnight).  

4. 

 
On May 21, 2018, the Applicant received an Appeal Granted letter signed by the Office 
of Drug Evaluation 1 Deputy Director, Dr. Robert Temple. The letter indicated: 
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• Agreement with Ironshore that the risk of insomnia with HLD200 was 
overestimated in Study 108 and is an artifact of the study design.  

• The outstanding issue  will be 
further considered during labeling discussions after NDA resubmission.  

 
Subsequently, on June 8, 2018, Ironshore resubmitted their NDA 209311 as a Class 1 
resubmission. 
 

Review strategy 
 
Based upon the regulatory history of this application, the outstanding issues are: 

1. Safety review 
2. Package Insert labeling, including the Section 2.2: Dosing an Administration, 

Section 6.1: Adverse Reactions, Clinical Trial Experience and Section 14: Clinical 
Studies description 

3. 

 
This review is my analysis of information and data from the following sources: 

• Applicant’s proposed label in the June 8, 2018, resubmission 
• Division of Psychiatry’s proposed label sent to Applicant during original NDA 

cycle, July 2017 
• Safety datasets and subject level datasets from pivotal Phase 3 trials, Study 107 

and Study 108 in the original NDA application analyzed using JMP 11.0 and JMP 
Clinical 6.0 

Notably, the September 30, 2016, NDA application contained an Integrated Summary of 
Safety (ISS) dataset containing Study 106 and 107, both with the same study design. 
This review does not discuss safety findings from Study 106 because the drug 
formulation was not the to-be-marketed one and therefore Study 106 was not 
considered to be a pivotal trial.  The safety results of Study 106 align with adverse 
events reported in Study 107.  
 

Pivotal Clinical Trials 
 
Study 107 (Pivotal study #1) 
Design: 
Study HLD200-107 was a 7-week, Phase 3 trial.  The randomized withdrawal trial was 
designed with a 6-week open-label dose optimization phase, followed by a 1-week, 
double-blind, randomized treatment phase of HLD200 (20, 40, 60, 80, and 100 mg) or 
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placebo. The mean dose was 50 ± 15 mg/day; only four patients received the 100 
mg/day dose. 
 
Subjects:  
Study 107 enrolled 161 pediatric patients (6 to 12 years) diagnosed with ADHD. The 
package insert will list the Intent-to-Treat (ITT) population as 117 and the safety 
population as 119. Refer to Dr. Glenn Mannheim’s clinical review of the original NDA, 
dated July 24, 2017, for subject demographic information.   
 
The multicenter study was conducted at seven centers. The data integrity at two 
centers, #15 and #10, was questioned based on the Applicant’s evaluation of data 
integrity submitted August 15, 2016.  The Office of Scientific Investigations (OSI) was 
consulted.  
 
Clinical site #15 had a compliance violation where multiple shipments were made for 
HLD200 (but no placebo) as described in Ironshore’s Note-to-File dated December 2, 
2015.  This led to the site submitting multiple randomization requests for each subject 
until the subject was assigned to HLD200.  Eventually, the error was remedied and, 
according to the Study 107 ADAM Subject Level (ADSL) dataset, subjects at that site 
were randomized to either placebo or HLD200 and both study medications were 
dispensed to the subjects.  We concluded that the non-compliance error did not impact 
data integrity, thus included subjects from site #15 in the analysis. Refer to the Office of 
Scientific Inspection’s (OSI) Clinical Inspection Summary dated July 6, 2017.  
 
Clinical site #10 (n=36), is removed from the ITT and safety populations in the package 
insert because of lack of data integrity.   On May 3, 2016, Ironshore submitted general 
correspondence about outlier data with site #10. The unlocked data revealed the same 
vital signs for multiple patients at different time points and the primary endpoint scores 
did not show the expected variability observed at other sites.  Refer to Dr. Jasmine 
Gatti’s cross-discipline team leader review dated July 25, 2017. Ironshore also agrees 
with the removal of data from site #10. 
 
Endpoints: 
The ITT population was 117 subjects, HLD200 n=64 and placebo n=53. The primary 
endpoint was the classroom evaluation study after one week after randomization using 
the, the Swanson, Kotkin, Agler, M-Flynn, and Pelham Scale (SKAMP), a 13-item 
teacher-rated scale that assesses symptoms of ADHD in a classroom setting. The 
primary efficacy endpoint was the model-adjusted average of all post-dose SKAMP 
score of combined ADHD subtypes as measured during the 12-hour analog testing 
period from 8:00 a.m. to 8:00 p.m.  Patients taking HLD200 scored was statistically 
significantly better (lower) on the SKAMP instrument compared to placebo. The SKAMP 
score mean difference between HLD200 and placebo was -5.9 (confidence interval [-
9.1, -2.7]). 
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forms section of the original application which are on Table 1 as discontinuing due to 
treatment emergent or worsening adverse events.  The revised label includes these 
discontinuations. 
 
No subject discontinued during the randomized, double-blind, placebo-controlled period 
because of treatment emergent adverse events.   
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The secondary endpoint was the Before School Functioning Questionnaire (BSFQ), a 
clinician-rated 20-item questionnaire assessing ADHD symptomatology and functioning 
between 6:00 a.m. and 9:00 a.m. on a severity scale of 0 to 3. Possible scores range 
from 0 (no difficulty) to 60 (severe difficulty). 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.) and some behaviors not specific to early morning 
(e.g., talkative, interrupting).   
 
Because the BSFQ was a new instrument to evaluate early morning functioning, COA 
Staff conducted a review of the scale. Refer to Dr. Wen-Hung Chen’s review dated May 
28, 2017. Some behaviors measured are not specific to ADHD functioning in the 
morning such as silliness, blurting out, or being talkative.  Therefore, as with study 107, 
we issued an information request, dated July 16, 2018, to the Applicant for a factor 
analysis of parents’ answers to the 20 questions. Our review of the factor analysis 
showed that no particular cluster of questions was driving the positive scores of the 
BSFQ in favor of HLD200. We agreed that the scale did indicate improvement with early 
morning functioning in the treatment arm and decided to describe the secondary 
endpoint in the clinical trials section of the package insert.  
 
Additional key secondary efficacy measures were the PREMB-R AM and PREMB-R 
PM, which were not analyzed or added to the package insert.  
 
Refer to Dr. Glenn Mannheim’s clinical review of the original NDA, dated July 24, 2017, 
for details on the statistically significant efficacy of HLD200 over placebo on the primary 
endpoints.     
 
Safety Population:  
Study 108 contained 161 patients in the safety population. HLD200 n=81 and placebo 
n=80. 
 
There were no serious adverse events or deaths in Study 108. 
 
Patient Disposition:   
In Study 108, 24 randomized subjects discontinued. There were eight discontinuations 
in the HLD200 arm and 16 assigned to placebo.  The reasons for discontinuing the 
study are investigator decision (unspecified), lost to follow up, other, parent request, and 
TEAE or worsening adverse event.  In the HLD200 arm, one patient (ID ) 
discontinued due to worsening mood swings. In the placebo arm, the worsening 
adverse events were irritability in two patients, sleep-related adverse events in one 
patient, and enuresis and vomiting in one patient. Table 3 describes the reasons for 
discontinuation by treatment group.  
 

Reference ID: 4303625
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double-blind treatment phases due to Study 107 having a 6-week, open-label, 
lead-in phase allowing patients to tolerate HLD200 and optimize their dose.  

 
The safety review focused on insomnia because of the novel formulation of 
methylphenidate having delayed-release for 6 to 8 hours, then extended-release 
throughout the day time.  Both studies indicate a greater amount of initial insomnia (6% 
in Study 107 and 14%in Study 108) compared to middle or terminal insomnia.  Based 
upon adult pharmacokinetic data, it is unlikely that HLD200 is leaking early, upon taking 
the drug in the evening.  The initial insomnia may be related to the overall duration of 
the formulation in pediatrics keeping the patients from falling asleep the next evening.  
 
The ICH EI guideline recommends a safety database size of at least 100 patients for 1 
year for drugs used in chronic conditions. However, the size of the safety database (119 
+ 117= 236 patients) is adequate because methylphenidate is long-known drug and no 
unexpected adverse events were reported. The Applicant did not conduct a long-term 
safety study in support of this 505(b)(2) NDA application. This is acceptable because 
the safety signals of insomnia and decreased appetite decreased over time and there 
was not a signal for decreased weight in children 6 to 12 years that needed monitoring 
over time.  
 

Post Marketing Requirement Recommendation 
 
During the original NDA review cycle, the review team met with the Pediatric Review 
Committee (PeRC) to discuss Pediatric Research Equity Act (PREA) post marketing 
requirements (PMRs).  The following trials were recommended on July 19, 2017:  

• PeRC concurred with the partial waiver in ages 0 to 3 years because studies are 
impossible or highly impractical and to the deferral in ages 4 to 5 years. Safety and 
efficacy from 6 to 12 years can be generalized to adolescent patients without the 
need for any additional clinical data;  

• In the deferred efficacy and safety study in 4 to 5 years, the pharmacokinetic 
study would need to be designed such that it captures the peaks (not necessarily 
intensive PK); and 

• A long-term safety study should be required in all study patients, 4 years and 
older. 

 
During this Class 1 resubmission review of HLD200, the review team decided to require 
the following PREA PMR: 

A Phase 3, 3-Week, Double-blind, Randomized, Placebo-controlled, Study to 
Evaluate the Safety, Efficacy, and Pharmacokinetics of Evening-dosed Jornay PM 
(methylphenidate hydrochloride) extended-release in Children Aged 4 to 5 With 
Attention Deficit Hyperactivity Disorder (ADHD). 
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We will advise the Applicant to plan to obtain adequate sparse PK sampling in the 
planned safety and efficacy study in children 4-5 years. Ensure that we get information 
about drug levels at early mornings (to capture any early drug release), at around Tmax 
and at evenings prior to sleep (to obtain residual drug levels at sleep times). We will 
review the PK sampling in the PMR protocol after approval of the drug and labeling.  
 

Package Insert Labeling Recommendations 
 
Please refer to the approved label.  The Adverse Events (6.0) and Clinical Trials (14) 
sections of the label were edited from the Applicant’s proposed label dated June 8, 
2018, which was in response to our July 27, 2017, Complete Response action. In 
Section 6, the differences in adverse event rates between the two pivotal trials was 
explained. In Section 14, because we were persuaded by the secondary endpoints for 
improved early morning functioning, the secondary endpoints are described.  The 
HLD200 package insert is the first ADHD medication to list those instruments.    
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In order to identify ways to mitigate these risks by labeling changes, an Information Request was 
submitted to Ironshore on June 26, 2017 to determine if dose reduction would result in a 
reduction of the adverse events, so as to allow for safer and more effective use of this product. 
The data did “not suggest any definitive measures which lead to resolution of insomnia or other 
AE’s”4. Lower doses and younger children (6-9 years) seemed to be associated with higher rates 
of Treatment Emergent Adverse Events (TEAE’s) for insomnia5, decreased appetite6 and 
increased vomiting7.  Doses studied in the single double blind Study 108 were 40-80 mg, and in 
the 5 week, open label dose optimized , 1 week double blind study were 20-100 mg. 
 
Changing the timing of HLD200 administration in Study 108 also did not seem to impact the 
amount of insomnia8 . Overall, these finding suggest that prior evening treatment with HLD 200 
significantly impact sleep, appetite in the younger, 6-9 year age group, more so in lower than 
higher doses. Remediation of insomnia by dose reduction does not seem to be helpful in the 
presence of insomnia.  
 
In order to determine whether these major adverse events diminished with duration of use 
(acclimated) a comparison of the adverse events was made at different time points. After the 5 
week, open label dose optimization phase in Study 107, the insomnia persisted for at least 5 
weeks (21-19 %) and remained the same during the one week double blind phase (18 %). The 
placebo went up in the double blind phase (24 %) suggesting that HLD200 was no different than 
placebo by week 6 or that some degree of tolerance might be developing9. However, due to 
differences in patient compliance between the open and double blind phase, such an 
interpretation remains uncertain, and of unclear significance10.  Clearly, persistent insomnia for 
at least 5 weeks cannot be good for the health and well-being of the child.  Tables 13 and 17 
(pgs. 26, 29) indicate the amount of insomnia per individual subject head count by week for 
studies 107 and 108. 
 

                                            
4 Ironshore’ s July 12, 2017 Response to FDA’s June 27, 2017 Information Request: Information Amendment 
Information Request Response, pg. 10/13. 
5 Insomnia in Study 108 by Age: 43 % in 6-9 yrs. on HLD200 and 16.7 % placebo,  versus 30.4 % on HLD200 and 
9.4 % placebo in 10-12 years. Study 107 by Age: 40 % in 6-9 yrs on HLD200 in 5 week open label vs 28.4 % in 10-
12 years old. 
6 Decreased Appetite in Study 108: 20 % in 6-9 yrs on HLD200 and 6.3 % placebo,  versus 17.4 % on HLD200 and 
0  % placebo in 10-12 years 
7 Increased Vomiting in Study 108: 11 % in 6-9 yrs on HLD200 and 0 % placebo,  versus 6.5 % on HLD200 and 0 
% placebo in 10-12 years 
8 Timing of HLD200 Administration in Study 108: 33 % developed insomnia when HLD200 was administered at 8 
pm (n=79) versus 36 % who developed insomnia when HLD200 was administered after 8 pm (n=14). Overall 
TEAE’s was 57 % whether HLD200 was administered at 8 pm (n=79) or after 8 pm (n=8) compared to placebo 
where the overall TEAE’s were 27-29 % when administered at 8 pm (n=79) or after 8 pm (n=11). 
9 Treatment Emergent Insomnia, Subject Head Count: Study 107: Open Label: Week 2 (HLD200: 23 %) to Week 5 
(HLD200: 19 %)/Double-Blind: Week 6 (HLD200: 18 %, Placebo: 24 %).  
Treatment Emergent Insomnia, Subject Head Count: Study 108:  Week 1 (HLD200: 30 %, Placebo: 9%) to Week 
Wk 2 [2 DAYS POST VISIT 4 +/1 1D] (HLD200: 22 %, Placebo: 6%) 
10 Compliance (missed doses or changing times of doses): varied between the open label and double blind phases of 
Study 107. In the open label phase compliance varied between 12.5-100 % (mean 83.6 %) and in the double blind 
phase 14 %-100 % (mean 85.7 %). Overall, patient compliance , increased by 6 % between the open label and 
double blind phases. 
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In order to determine whether treatment emergent insomnia varied by dose for each of the 5 
doses in Study 107, a comparison was made as depicted in Table 14 (page 26). The percentage of 
insomnia was lowest at the 20 mg dose (7.1 %) in 11 subjects before going to 19.35 and 20.65 % 
at the 40-60 mg dose suggesting that lower doses maybe reduce the percentage of insomnia. 
However, the amount of subjects at the 20 mg dose was small.  Rates of insomnia by dose in the 
double blind Study 108 were 40 mg (30 % insomnia), 60 mg (37 % insomnia) and 80 mg (27 % 
insomnia). Since Study 107 and 108 were both flexible dose studies, the lowest clinically 
effective dose with the least amount of insomnia remains uncertain. A double blind, fixed dose 
study evaluating 10-40 mg would be of some value in identifying the safest, lowest and effective 
dose. 
 
In the absence of demonstrating content validity on the PREMB-R and the BSFQ, no advantages 
can be demonstrated over existing methylphenidates to justify this modified formulation being 
approved without conducting further studies. Study 108 has a 10 fold increase insomnia (33.3 % 
vs 8.8 % placebo). It is much greater than Ritalin [Ritalin LA11 (3.1 % compared to 0 in a 2 week 
double blind study]. Lower doses and younger children (6-9 years) seemed to be associated with 
higher rates of Treatment Emergent Adverse Events (TEAE’s) for insomnia12, decreased 
appetite13 and increased vomiting14. The reason for increased insomnia and gastrointestinal 
symptoms in this age group are uncertain. Pharmacokinetic sampling was not performed during 
any phase of Study 107 or 108, and one cannot be certain if these adverse events are resulting 
from dose dumping from product leakage or from another reason. The single dose 
pharmacokinetic studies did not predict any problem. Prolonged insomnia is known to have 
profound medical, neurological and psychiatric consequences15,16 and may preclude the safe and 
effective use of this product17. The data reviewed does “not suggest any definitive measures 
which will lead to resolution of insomnia or other AE’s”, other than suggesting that about one 
third of the patients should stop taking HLD200 (Jornay PM) when they develop insomnia, and, 
take a different medication for their ADHD. 
 
This application should not be approved until further studies are conducted to allow for the 
identification of the safest and lowest effective dose. It is recommended that a Complete 
Response be taken.  

                                            
11 Package Insert, Ritalin LA 
12 Insomnia in Study 108 by Age: 43 % in 6-9 yrs on HLD200 and 16.7 % placebo,  versus 30.4 % on HLD200 and 
9.4 % placebo in 10-12 years. Study 107 by Age: 40 % in 6-9 yrs on HLD200 in 5 week open label vs 28.4 % in 10-
12 years old. 
13 Decreased Appetite in Study 108: 20 % in 6-9 yrs on HLD200 and 6.3 % placebo,  versus 17.4 % on HLD200 and 
0  % placebo in 10-12 years 
14 Increased Vomiting in Study 108: 11 % in 6-9 yrs on HLD200 and 0 % placebo,  versus 6.5 % on HLD200 and 0 
% placebo in 10-12 years 
15 Morin CM, Benca R. Chronic insomnia. Lancet. 2012 Mar 24; 379(9821):1129-41. 
16 Roth T, Jaeger S, Jin R, Kalsekar A, Stang PE, Kessler RC. Sleep problems, comorbid mental disorders, and role 
functioning in the national comorbidity survey replication. Biol Psychiatry 2006; 60: 1364–71. Insomnia is 
frequently co-morbid with anxiety, mood, impulse-control and substance misuse disorders, and associated with pain. 
17 Pearson NJ, Johnson LL, Nahin RL. Insomnia, trouble sleeping, a 
and complementary and alternative medicine: analysis of the 2002 national health interview survey data. Arch Intern 
Med 2006; 166: 1775–82. Individuals with insomnia are more than five times (odds ratio [OR] 5·64, 99% CI 5·07–
6·29) as likely to present anxiety or depression, and more than twice (OR 2·24, 99% CI 1·60–3·14) as likely to 
present congestive heart failures as individuals without insomnia. 
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  Duration of Effect by SKAMP CS at each time point  
• Study HLD200-108: Phase 3, Double-blind, Randomized, Placebo-controlled (3 Weeks); 
Mean avg. daily dose: 52.1 mg; Primary Efficacy: ADHD-RS-IV total score at Visit 5; Key 
Secondary: Before-School 
 Functioning Questionnaire (BSFQ) total score; Parent Rating of Evening and Morning 
 Behavior – Revised (PREMB-R), Morning subscale (PREMB-R AM) 
• Proposed Labeling 
• Financial Disclosure Certification 
• Debarment Certification 
• Clinical literature included in this submission 
 
IV. Review of Clinical Pharmacology Studies 
 
The clinical pharmacology studies are identified in the table below20. 
 
Table 1: Clinical Pharmacology Studies 

 
Study Number Study Type Formulation 
IPD-MPH-001 Formulation development, 

bioavailability 
B-HLD200 (slow 

dissolution release rate 
formulation) 

C-HLD200 (fast dissolution 
release rate formulation) 

Methylphenidate Immediate 
Release (reference listed 

drug) 
HLD200-102 Clinical pharmacology B-HLD200 (slow 

dissolution release rate 
formulation) 

HLD200-103 Food effect B-HLD200 (slow 
dissolution release rate 

formulation) 
HLD200-104 Dose proportionality 

Food effect 
Clinical pharmacology 

HLD200 (to-be-marketed 
formulation) 

HLD200-109 Food effect HLD200 (to-be-marketed 
formulation) 

 
1. Study IPD-MPH-001: A Phase 1, single-center, single-dose, open-label, randomized, 

crossover, comparative bioavailability study to compare two methylphenidate HCl modified  
release and an immediate release methylphenidate HCl marketed formulation in healthy adult 
volunteers.21 

Sponsor’s Conclusion(s):  Following evening administration of 54 mg MPH00400 and 54 mg 
MPH00500, there was a delay of approximately 6 hours prior to drug release the next morning. 
Exposure characteristics for both MPH00400 and MPH00500 were highly extended throughout 

                                            
20 Module 2.5.Clinical Overview, pg. 13/63. 
21 This study compared MPH00400 and MPH00500 with Ritalin in healthy adult volunteers. A total of 12 healthy, 
18-55 year old, subjects were randomized to 3 treatment-sequence cohorts of 4 subjects each, and received all 3 
treatments in crossover fashion, with washout periods between treatment doses. 21 2. 
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the day, but were even more extended for MPH00400, with a later mean tmax value for 
MPH00400 compared with that for MPH00500. The mean Cmax value for Ritalin was 19% 
higher than that for MPH00500 and 49% higher than that for MPH0040022. 
 
Bioequivalence analysis showed that MPH00400 and MPH00500 were not bioequivalent to each 
other. In terms of total exposure, the dose- normalized bioavailability of MPH00400 and 
MPH00500, based on the arithmetic mean of the ratios of the individual subjects’ AUC0-t values 
relative to Ritalin, was 75% and 74%, respectively.  MPH00400 and MPH00500, on a dose-
normalized basis, were not bioequivalent to Ritalin1. 
 
Post hoc gender subgroup analysis suggested a lower bioavailability of MPH00400 and 
MPH00500 for females compared with males, especially when exposure parameters were 
corrected for dose and body weight (62% for MPH00400 and 67% for MPH00500 for females to 
males based on mean AUC0-t)1. 
 
Safety: There were no deaths, serious adverse events or adverse events of severe intensity. No 
adverse events let to study withdrawals. The mostly mild severity AEs consisted ofprimarily 
reports of anxiety, dizziness and rhinorrhea. There was 1 (8.3%) subject who reported 
dysmenorrhea of moderate severity while receiving MPH00400. The 5 adverse events assessed 
as probably related to study medication included anxiety in 1 (8.3%) subject receiving 
MPH00400 and 2 (16.7%) subjects receiving Ritalin.  
 
Safety Conclusion: These TEAEs were consistent with other methylphenidate products.  
 
2. Study HLD200-102: A Phase I/II, Single Center, Single-Treatment, Open-Label, Adaptive 

Clinical Trial Design Examining the Pharmacokinetic Effects of up to Two Separate 
HLD200 Modified Release Formulations of Methylphenidate in Adolescent and Pediatric 
Subjects with Attention-Deficit Hyperactivity Disorder23 

 
Sponsor’s Conclusion(s)24:  The PK results from adolescents and children with ADHD  
 
constituted proof of the formulation development concept: evening dosing of the MR 
formulation (HLD200) to adolescents and children, after a lag time in significant drug release of 
approximately 8 hours, resulted in a PK profile that allows for control of clinical ADHD 
symptoms in the post-waking morning period, and throughout the day. Comparisons between the 
adolescent and child data, corrected for differences in body weight and dose, indicate close 

                                            
22 Ironshore Protocol IPD-MPH-001Clinical Study Report: pgs. 1-5 May 29, 2014 
23 This open-label, single dose, PK study of 2 formulations of HLD200 MR in adolescents and children with 
ADHDusing  HLD200 formulation (B and C) enrolled: 18 adolescents (ages 13-17 years) and 12 children (6-12 
years). All (29 subjects) except 1 child received study drug. The study was conducted firstly in adolescents (Stage 1) 
and then in children (Stage 2).  
A pre-dose PK sample (t=0) was obtained within 15 minutes prior to dosing. A single oral dose of B-HLD200, 54 mg, 
was administered at ~9pm, followed by PK sampling at 4, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 20, 22, 24, 36 and 48 
hours after dosing. To explore a PD affect, children also underwent math testing using the pen-and-paper Permanent 
Product Measure of Performance (PERMP) 1 hour prior to dosing and at 9, 10, 11, 12, 13, 14, 16, 18, 20, 22 and 24 
hour after dosing. 2 
24 Ironshore, Summary of Clinical Pharmacology Study Reports, Sec. 2.2, HLD200-102, pgs.11-21. 
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similarity in the PK of HLD200. Similarly, when analogous data from a prior adult study was 
included in the comparison, the PK of all 3 populations exhibited close similarity to each other. 
Overall, a single dose of B-HLD200, 54 mg, was generally well-tolerated under fasting 
conditions in both adolescents and children. 
 
Safety: No deaths, serious adverse events or adverse events leading to discontinuation were 
reported in either age group.  
 
In the pediatric safety population, 6 of 11 subjects (54.5%) experienced 6 mild AEs. The most 
commonly reported AEs were dizziness (18.2% of children), pharyngitis (18.2% of children), 
upper respiratory infection (11.1% of adolescents), and upper abdominal pain (11.1% of 
adolescents).   
 
In the adolescent safety population, 10 of 18 subjects (55.6%) experienced 11 AEs.  Nine of the 
adverse events were mild and one was moderate (upper respiratory tract infection).  
 
All AEs were mild in intensity, except for the event of moderate upper respiratory infection 
reported in the adolescent age group.  Five AEs were considered possibly or probably related to 
study drug, all of which occurred in the adolescent age group. The events included upper 
abdominal pain (2 adolescent subjects), flatulence, vomiting, and headache (1 adolescent subject 
each). 
 
No abnormalities were observed over the course of the study for temperature, heart rate, blood 
pressure, and respiration, and all values were within the normal range for adolescents and 
children. No clinically significant safety findings were observed in AEs, clinical laboratories, 
vital signs, ECGs, physical exam, or in suicidality as measured by C-SSRS.  
 
Safety Conclusion: These TEAEs were consistent with other methylphenidate products.  
 
3. Study HLD200-103: A Phase I, Single Center, Clinical Trial Examining the Pharmacokinetic 

Effects of 100 mg of HLD200 Modified Release Formulations of Methylphenidate HCl in 
Healthy Adult Volunteers in a Fasted, Fed a Sprinkled State under a Randomized Three-way 
Cross-over Design. 

 
This study was a balanced, 3-way, cross-over design conducted in a fasted, fed (high fat diet) and 
sprinkled (on applesauce) state in 18  (17 completed ) healthy adult volunteers (white: 44.4 %, 
male: 61.1 %), 18-55 years (mean 37.9 years)  using a single-treatment, cross-over design 
examining the PK effects of 100 mg of MR B-HLD200. Subjects were randomized to 1 of 6 
cohorts each receiving different sequences of Treatments A, B and C. Treatment A was dosed 
following eating a high fat meal beginning 30 minutes and ending 5 minutes pre-dose. Treatment 
B was dosed with 100 mg MR B-HLD200 sprinkled on applesauce. Treatment C was dosed in a 
fasted state following a minimum of an 8 to 10 hour fast with lunch being their last meal of the 
day prior to dosing. There was a 7-day wash-out (±1 day) between each Treatment Period. 
 
Sponsor’s Conclusions: Administration of MR B-HLD200 at 9 pm with high fat meal reduced the 
extent of absorption of the drug in terms of peak exposure when compared with the fasted or 
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sprinkled on food states. The lower CI limits for the fed state were below the limit for 
bioequivalence. The corresponding comparison for total exposure in terms of AUC0-t in the fed 
state showed, although somewhat reduced, this parameter was within the limits of 
bioequivalence. The Tmax in the fed state was increased to a later time compared with the fasted 
or sprinkled on food states. The sprinkled on food and fasted states were bioequivalent in terms 
of both Cmax and AUC0-t parameters and the Tmax was not different. 
 
Sponsor’s Safety Conclusions: There were no serious adverse events. Overall, 36 AEs occurred 
in 11 (61.1%) of subjects, with 5 AEs occurring in subjects last treated with Treatment A (fed), 
19 AEs occurring in subjects last treated with Treatment B (sprinkled),and 12 AEs occurring in 
subjects last treated with Treatment C (fasted). Five subjects (29.4%) in Treatment A (fed) 
experienced at least 1 AE following treatment, compared to 10 subjects (55.6%) with at least 1 
AE following Treatment B (sprinkled), and 8 subjects (44.4%) experiencing at least 1 AE 
following Treatment C (fasted). The number of subjects with study drug related AEs was higher 
in the Treatment B (sprinkled) group (8 subjects) as compared to the number of subjects in 
Treatment A (sprinkled) (2 subjects) and Treatment C (fasted) (5 subjects). The most common 
adverse events were headache (19.4 %) and anxiety (22.2 %) regardless of which treatment group 
the subject participated. Other than one abnormal and clinically significant ECG result, there 
were no clinically meaningful changes in vital signs or laboratory analyses25 
 
Safety Conclusion: The presence of headache and anxiety is also present with other 
methylphenidates. However, further information is needed on the ECG changes in one subject 

 from Study 108.   
 
Dose Proportionality-Bioavailability Study HLD200-104 
 
4. Study HLD200-104: A Phase I, Single Center, Single-Dose, Open-Label Study in Two 

Parts. Part 1: 2-Way Crossover Dose Proportionality Study of HLD200 Methylphenidate HCl 
Modified Release Capsules in Healthy Volunteers with Subjects Receiving HLD200 (20 or 
100 mg). Part 2: Study of the Bioavailability following Administration of HLD200 (100 mg) 
in the Evening with a Low-Fat/Low-Calorie Breakfast in the Morning to the Subjects from 
Part 1 

 
The formulation of B-HLD200 (old formulation) evolved, and a further optimized formulation of 
HLD200 (commercial, “to-be-marketed” formulation) was used for Study HLD200-104.  The 
commercial formulation was used throughout the remainder of the HLD200 development 
program. 
 
This was a phase 1, single-center, single-dose, open-label, crossover study conducted in healthy 
adult (aged 18 through 55 years) volunteers. The study consisted of 2 parts: Part 1 was to 
determine PK dose proportionality of HLD200 (20 mg and 100 mg; all subjects received a 

                                            
25 Ironshore, Clinical Study Report for Study No.: HLD200-103, Sec. 12.6.3 Electrocardiograms, indicates that 
Subject  Day 14 at 14 hours post dose (Treatment , sprinkled on food) had clinically significant ECG, 
followed by 2 abnormal but not clinically significant ECG’s at 18 and 24 hours post dose. Specific ECG 
abnormalities not specified, pgs.42/87. 
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standard low to moderate-fat/high calorie meal breakfast). Subjects who had received both 
treatments in Part 1 entered Part 2.  Part 2 was to investigate the bioavailability of HLD200 (100 
mg) with a low fat, low-calorie breakfast provided the morning after dosing.  
 
Twenty subjects were randomized to 1 of the 2 treatment sequences in Part 1, and all received 
both treatments.  Thirteen subjects who received both treatments in Part 1 were treated in Part 2. 
The mean age across treatment cohorts was 25.3 to 27.9 years, with a minimum age of 18 years 
and maximum age of 39 years. The majority of subjects in each cohort were female (70.0% for 
both cohorts in Part 1; 53.8% for Part 2), and white (80.0% for both cohorts in Part 1; 76.9% for 
Part 2). 
 
Sponsor’s Conclusions: The PK exposure between the lowest (20 mg) and highest dose (100 mg) 
to be marketed was proportional to dose administered. It was administered safely and effectively 
between these doses and was not affected by the type of meal eaten approximately 12 hours post-
dose. 
 
Sponsor’s Safety Conclusions: There were no deaths, other SAEs, or withdrawals due to AEs 
during the study. No differences in safety profiles were noted among the 3 treatments. The AE 
profile of HLD200 of the 3 treatments was consistent with the established side effect profile of 
MPH. No safety effects were noted in the laboratory, ECG, or suicidality data. Across all 
treatments increased mean pulse rate (by as much as 24.4 bpm higher than the Baseline value) 
was seen starting a 2 to 3 hours before Tmax and lasting through 24 hours post-dose.  
 
Safety Conclusion: These TEAEs were consistent with other methylphenidate products.  
 
5. Study HLD200-109: Title of Study: A Phase I, Single Center, Clinical Trial Examining the 

Pharmacokinetic Effects of  00 mg of HLD200, Methylphenidate HCl Modified Release 
Capsules in Healthy Adult Volunteers in a Fasted, Fed and Sprinkled State under a 
Randomized Three-way Cross-over Design  

 
This study was a single-dose, 3-way, Latin square crossover clinical trial in healthy volunteers 
aged 18 to 55 years of a single 100 mg dose of HLD200 administered at approximately 9 pm 
(after a minimum fast of 8 hours) under each of following 3 different conditions: 

• Treatment A/Fed:  A 100 mg capsule of HLD200 administered with 240 mL (8 
fluid ounces) of room-temperature water after a high-fat meal beginning 30 
minutes and ending 5 minutes pre-dose 

• Treatment B/Sprinkled:  Contents of a 100 mg capsule of HLD200 sprinkled 
on applesauce 

• Treatment C/Fasted:  A 100 mg capsule of HLD200 administered with 240 mL (8 
fluid ounces) of room-temperature water 

 
All subjects received a standard high-fat/high-calorie meal approximately 11 hours post-dose the 
next morning. Eighteen subjects were randomized in equal proportions to 1 of 6 treatment 
sequences of these dosing conditions. Six subjects withdrew or were withdrawn after 
administration of at least 1 dose of IP but were replaced to achieve 3 evaluable subjects 
 

Reference ID: 4128758



12 
 

Sponsor’s Conclusions:  
Mean Cmax after the high-fat meal was 14% lower than after the fasted dose, and median Tmax 
after the high-fat meal was 2.5 hours longer than after the fasted dose. Mean Cmax and median 
Tmax after the sprinkled dose were similar to the results after the fasted dose. Mean Cmax after 
the  high-fat meal was 11% lower than after the sprinkled dose, and median Tmax after the high-
fat meal  was 2.5 hours longer than after the sprinkled dose. Mean AUC and T1/2 were similar 
among the 3 dosing conditions26. 
 
Bioequivalence was demonstrated between each of the 3 dosing conditions on the basis of total 
exposure (AUC0-t) and between the dosing conditions after fasting (whole capsule 
administration and sprinkled on food) on the basis of Cmax, but the lower bound of the 
confidence intervals of Cmax for the fed state were below the limit for bioequivalence to both 
the fasted and sprinkled states. However, the magnitude of differences in PK after a high-fat 
meal is unlikely to be of clinical significance. These results are consistent with those observed 
with the earlier formulation evaluated in Study HLD200-103. 
 
Safety: There were no deaths or other SAEs during the study. Two subjects were discontinued 
after the fed treatment and one subject was discontinued after the fasted treatment.  The subjects 
who discontinued during the fed treatment are identified below27: 

• Subject : mild liver function test abnormal (ALT: 141 U/L; AST: 76 U/L) 
7 days after Treatment A, assessed by the Investigator as likely related to study drug; 
subject withdrawn from the study 

• Subject : severe tooth abscess assessed by the Investigator as unlikely related to 
the study drug 

The subjects who discontinued during the fasted treatment is identified below: 
• Subject :  because of mild dizziness, chest discomfort, circadian rhythm sleep 

disorder, and anorexia and moderate nausea and headache, all assessed by the Investigator 
as likely related to study drug. 

 
A substantial increase in mean pulse rates from Baseline occurred starting a few hours before 
Tmax for each treatment and remained increased by as much as 20.5 bpm through 24 hours post-
dose. The Investigator reported AEs of palpitations and sinus tachycardia related to study drug 
for 7 subjects 
 
Sponsor’s Safety Conclusions: The fed treatment was associated with a lower number of AEs, 
subjects with AEs, drug-related AEs, subjects with drug-related AEs, and subjects with the more 
common types of AEs compared to the 2 treatments (capsule and sprinkled) administered after 
fasting. The AE profile of HLD200 of the 3 treatments was consistent with the established side 
effect profile of MPH. No safety effects were noted in the laboratory, ECG, or suicidality data. 
Substantial elevations from Baseline in mean pulse rate were seen starting a few hours before 
Tmax and lasting through 24 hours post-dose. The AEs and elevated pulse rate observed were 

                                            
26 Ironshore, Clinical Study Report for Study No.: HLD200-109, Sec. 13 (Discussion and Overall Conclusions), pgs. 
40-41. 
27 Ironshore, Clinical Study Report for Study No.: HLD200-109, Sec. 12.2.3, 12.3 (Listing of Adverse Events by 
Subjects), pgs. 37. 
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consistent with the expected pharmacological results of the sympathomimetic mechanism of 
action of MPH28. 
 
Safety Conclusion: Many of these TEAEs were consistent with other methylphenidate products. 
The fed state was associated with a lower number of AE’s. 
 
V. Review of Clinical Efficacy Data for Phase 3 Studies 
 
Three pediatric studies were conducted in 361, 6-12 year olds with ADHD. Studies 107 and 108 
constituted the pivotal phase 3 trials using the proposed to-be-marketed formulation of HLD200.  
Study 106 used a different slow release formulation of HLD200 (B-HLD200) than the pivotal 
studies; but Applicant submitted it in support of the pivotal trial. HLD200-106 or Study106  
(N=43)and HLD200-107or Study 107 (N=155)each consisted of a 6 week  open-label, dose 
optimization phase, followed by  1 week double blind placebo controlled  phase (1:1 
randomization), culminating in 1 day of a laboratory school classroom assessment. HLD200-
108; or Study 108(N=163) consisted of a 3 week randomized placebo-controlled design in, 6-12 
year olds, with ADHD.  
 
Study HLD200-106 
This was a multicenter, 6 week, open-label, treatment-optimization phase followed by a double-
blind, placebo-controlled, 1-week, randomized, parallel group phase, culminating in 1 day of a 
laboratory school classroom assessment. The study was conducted at 4 centers in the United 
States.  The study used a slow release formulation, not to be marketed, and this was therefore not 
considered to be a pivotal trial. 
 
The study consisted of three phases: 1) Screening-Washout Phase (up to 4 weeks); 2) Open-
Label, Treatment-Optimization Phase (6 weeks); and 3) Double-blind, Placebo-Controlled Test 
Phase (1 week). 
 
A total of 43, 6-12 year old subjects (median 10 years) with ADHD [22 (HLD200); 21 (PBO)] 
enrolled and completed the study. There were no discontinuations 
 
The primary endpoint was the Swanson, Kotkin, Agler, M-Flynn and Pelham Rating Scale 
combined scores (SKAMP CS) obtained from 8:00 am through 4:00 pm at the final double-blind 
visit (Visit 9/Day 50). The key secondary endpoints were the Before-School Functioning 
Questionnaire (BSFQ) and the SKAMP CS at both 6:00 and 8:00 pm (21 and 23 ± 2.0 hours post 
dose) at Visit 9. 
 

                                            
28 Ironshore, Clinical Study Report for Study No.: HLD200-109, Safety Conclusions, pg. 39. 
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HLD200-107 
 
This was a multicenter, 6 week, open-label, treatment-optimization phase followed by a double-
blind, placebo-controlled, 1-week, randomized, parallel group phase, culminating in 1 day of a 
laboratory school classroom assessment. The study was conducted at 7 centers in the United 
States.   
 
The study consisted of three phases: 1) Screening-Washout Phase (up to 4 weeks); 2) Open-
Label, Treatment-Optimization Phase (6 weeks); and 3) Double-blind, Placebo-Controlled Test 
Phase (1 week). 
 
A total of 161, 6-12 year old subjects (median 10 years) with combined ADHD (88.9 %) 
[moderate (32.0%) to markedly ill (42.5%) based on CGI-S], median ADHD-RS-IV total score 
of 42.0 (range 26-to 54) enrolled, of whom 155 (96.3%) were randomized and 154 (95.7%) 

                                            
31 HLD200-106 Synopsis, pg. 5/7. 
32 Zhong J, Yang P. NDA 209311, Draft Statistical Review and Evaluation, May 22, 2017 
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completed the study.  Six subjects discontinued from the study prior to randomization and one 
subject in the placebo group discontinued from the study after randomization. 
 
Demographic and baseline characteristics of the ITT population consisted of males (63.4 %), 
whites (66.7 %) and non-Hispanic/Latino (66 %). The demographic and baseline characteristics 
of the HLD200 and placebo groups of the ITT population were generally comparable except the 
HLD200 group had a higher percentage of 11-12 year old subjects (37.8% vs 23.9%) and 
subjects categorized as severely ill on the CGI-S (30.5% vs 18.3%). Sponsor’s table below 
shows demographic characteristics of the ITT Group for HLD200-107. 
 
Table 4: Summary of Demographic Characteristics (ITT) – HLD200-10733 

 
                                            
33 Clinical Study Report HLD200-107, Table 5, pg. 51.. 
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The primary endpoint was the model-adjusted average of all post-dose SKAMP combined scores 
from 8:00 am to 8:00 pm measured on the laboratory classroom day (Visit 9/Day50), comparing 
HLD200 and placebo. The key secondary endpoint was the Parent Rating of Evening and 
Morning Behavior – Revised (PREMB-R), Morning subscale (PREMB-R AM) at Visit 9; and 
the Duration of Effect by SKAMP CS at 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 comparing HLD200 with 
placebo. 
 
Sponsor’s Efficacy Results: The SKAMP CS showed 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 
below shows subgroup analysis results on average SKAMP CS Total Score. In black or African 
American subjects, statistically significant differences were observed in favor of the placebo 
group compared with the HLD200 group (p = 0.042). No statistically significant differences 
between HLD200 and placebo group were observed when subgroup analyses were performed by 
age (6-7 years, p = 0.703; 8-10 years, p = 0.456; 11-12 years, p = 0.209). 
 
Table 5: SubGroup Analysis Results on Average SKAMP CS Total Score HLD200-10734 
 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) 
 
Statistical Reviewer’s Efficacy Results:  Drs. Zhong and Yang7 repeated the primary analysis 
and obtained the same results as the Sponsor (p= 0.001) showing that HLD200 was statistically 
significantly better than the placebo in terms of average SKAMP CS during the 12 hour period 
from 8:00 am to 8:00 pm. They also confirmed the sponsors key secondary endpoint result. 
Cohort 2 at Site 15 was excluded for their analysis56. 
 
HLD200-108 
 
This was a phase 3, multicenter, double-blind, randomized; placebo-controlled, parallel group 
study to evaluate the safety and efficacy of evening-dosed HLD200, on post-waking, early 
morning function in children aged 6 to 12 with ADHD. The primary endpoint was the ADHD 
Rating Scale total score (ADHD-RS-IV) at Visit 5 (Week 3). The key secondary objectives were 
the clinician-rated Before-School Functioning Questionnaire (BSFQ) efficacy measure and the 
Parent Rating of Evening and Morning Behavior – Revised, Morning (PREMB R AM) and 
Evening (PREMB-R PM) subscale.  The study was conducted at 21 centers in the United States.  
 

                                            
34 Zhong J, Yang P. Statistical Review and Evaluation, NDA 209311,  Pg. 43 
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The study consisted of two phases: 1) Screening-Washout Phase (up to 2 weeks); and 2) 
Randomized, placebo-controlled test phase (3 weeks).  
 
Subjects were randomized to receive either HLD200 or placebo in a 1:1 ratio. Subjects were 
instructed to begin dosing at 40 mg each evening (8:00 pm ±30 minutes) for 1 week, with 
scheduled titration, as medically indicated and tolerated, over the subsequent 2 weeks to 60 mg 
(Visit 3) and 80 mg (Visit 4) and/or a dose not to exceed 3.7 mg/kg (based on Visit 2 [baseline] 
weight). Following dose escalation above 40 mg, subjects were permitted to reduce the dose by 1 
step (from 60 mg to 40 mg or 80 mg to 60 mg) if necessary for tolerability. Subjects who are 
unable to tolerate a dose of at least 40 mg during the final (third) week of treatment, from Visit 4 
to Visit 5 were discontinued. 
 
A total of 163, 6-12 year old subjects (median 9 years) with combined ADHD were randomized 
and 138 (84.7 % completed the study. The majority in the ITT were male (70.2 %) and white 
(65.2 %).  They majority of subjects were markedly ill by CGI-S (65.8%) criteria. 
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Table 6: Summary of Demographic Characteristics (ITT) – HLD200-10835 

 
 
 

                                            
35 Clinical Study Report HLD200-108, Table 4, pg. 49. 
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Sponsor’s Efficacy Results: The ADHD-RS-IV total score at Visit 5 (Wk 3) in the HLD200 
compared to the placebo group was overall statistically significant (p = 0.002). It was statistically 
significant in whites (p = 0.002), males (p = 0.037), but was not statistically significant in 
females (p = 0.096) and in African Americans (p = 0.876). On the key secondary endpoints, the 
Before-School Functioning Questionnaire (BSFQ) total score during the post-waking, early 
morning (approximately 6:00 am to 9:00 am) routine at Visit 5 was also statistically significant 
(p <0.001); the Parent Rating of Evening and Morning Behavior – Revised (PREMB-R), 
Morning subscale (PREMB-R AM) [Clinician Rated] was statistically significant overall in  
HLD 200 vs. placebo (p <0.001), but not in 6-7 year old (p = 0.315) and African Americans (p = 
0.797); and the Parent Rating of Evening and Morning Behavior – Revised (PREMB-R), 
Morning subscale (PREMB-R AM) [Clinician Rated] was statistically significant in in HLD 200 
vs. placebo (p <0.001). 
 
Statistical Reviewer’s Efficacy Results:  Drs. Zhong and Yang7 obtained the same results as on 
the primary analysis showing that subjects in the HLD200 did statistically significantly better on 
the ADHD-RS-IV total score than the placebo group. All three key secondary endpoints met 
statistical significance: p<0.001 for BSFQ and PREMB-R AM, p=0.002 for PREMB-R PM.  
 
Table 7: Analysis of ADHD-RS-IV Total Score at Visit 5 (Intent-to-treat Population)36

 
 
 
 
 
 
 
                                            
36 Clinical Study Report HLD200-108, Table 7, pg. 58 
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Table 10: PREMB-R PM Results at Visit 5 (Intent-to-treat Population)39 

 
Statistical Reviewer’s Overall Efficacy Conclusions: 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 based on 
ADHD-RS-IV 
 
Proposed Key Secondary Endpoints: Drs. Chen and Papladopoulos40 of the Clinical Outcome 
Assessment Group reviewed the Parent Rating of Evening and Morning Behavior-Revised 
(PREMB-R) and Before School Functioning Questionnaire (BSFQ) instruments as key 
secondary outcomes in the previously conducted phase 3 studies. Both were clinician-reported 
outcomes (ClinRO) which 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.”  
 
Reviewer Overall Efficacy Conclusion: 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 in pediatric subjects with ADHD.  
 
 

                                            
39 Clinical Study Report HLD200-108, Table 10, pg. 62 
40 Chen WH, Papladopoulos RJ. NDA 209311, IND 118, 074 Clinical Outcome Assessments Consult Review, pgs. 
1-32, May 12, 2017. 
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VI. Review of Safety Data for Phase 3 Studies 
 
Study HLD200-106 consisted of a different formulation that the to be marketed formulation and 
was included in Ironshore’ s integrative analysis of safety. Safety reviews for Study 107 and 108 
are presented separately given the differing trial designs of Study 107 (open label treatment 
optimized phase followed by a double blind phase and a classroom study) and Study 108 (double 
blind placebo controlled). Common adverse events in these trials are explored. 
 
Study HLD200-106  

                                            
41 Clinical Study Report, HLD200106, pg. 66/246. 
42 Clinical Study Report, HLD200106, pg. 67/246. 
43 This compares to Study HLD200-107, where 34.1 % of all subjects developed insomnia during the 6 week 
treatment optimization phase, and which were moderately severe in about one third (29.8 %) of the study subjects; 
and Study HLD200-108, where 33.3 % of study subjects on drug and 8.8  % of those on placebo developed 
insomnia. 
 
 

Reference ID: 4128758

(b) (4)



24 
 

Study HLD200-107 
 
The enrolled safety population consisted of 161 enrolled subjects who received at least 1 dose of 
open-label study drug and had at least 1 post-baseline safety assessment. The randomized safety 
population consisted of 155 subjects 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. A total of 3 subjects 
discontinued from the study during the Open-label Dose-optimization Phase because of TEAEs. 
These events included affect lability (Subject ); agitation and aggression (Subject 

); and anxiety and 2 events of panic attack (Subject ). No subject experienced a TEAE 
that led to discontinuation of study drug during the Double-blind Placebo-controlled Test Phase. 
 
Treatment Emergent Adverse Events (TEAE’s) 
 
Open-label Treatment-Optimization Phase: A total of 131 subjects (81.4%) reported 387 TEAEs, 
of which 111 (68.9%) were classified by investigator as related to the study drug. 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. 
 
The most frequently reported (incidence ≥5%) preferred terms of TEAEs were decreased 
appetite (29.8%), insomnia (33.5 %), affect lability (17.4%), irritability (5.0%), headache 
(14.3%), upper respiratory tract infection (17.4%), abdominal pain upper (6.8%), blood pressure 
diastolic increased (6.2%) and tachycardia (5.6%). 
 
 
 
 
 
 
 

                                            
44 Clinical Study Report, HLD200106, pgs. 71-72/246. 
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Table 11: Portions of Sponsor’s Revised Table 14.3.1.3R45 Summarizing Treatment   
                 Emergent Adverse Events During the Open Label Phase of Study 107 

 
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) 
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: During this phase, 8 subjects (9.6%) in the HLD200 group and 9 subjects 
(12.5%) in the placebo group experienced at least 1 TEAE considered related to study drug. No 
preferred term of study-drug-related TEAE was reported in more than 3 subjects in either 
treatment group, and no notable differences in the incidence of related events were observed 
between treatment groups. TEAE’s occurring during the double blind portion are shown in the 
table below. 
 
Table 12: Portions of Sponsor’s Revised Table 14.3.1.3R46 Summarizing Treatment  
                 Emergent Adverse Events During the Double Blind Portion, Randomized   
                 Safety in Study 107 

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) 

                                            
45 Response to Information Request, NDA 209311, Sequence 14, January 13, 2017 
46 Response to Information Request, NDA 209311, Sequence 14, January 13, 2017 

Reference ID: 4128758





27 
 

(SD) change from baseline being -0.49 (1.456) kg at Visit 8.  No notable changes or in 
respiratory rate and body temperature were observed during this study phase47. 
At Visit 9 of the Double-blind Placebo-controlled Test Phase, the HLD200 group showed larger 
mean (SD) increases in pulse rate and systolic blood pressure from baseline than the placebo 
group (2.3 [10.16] versus 0.3 [12.38] beats/minute for pulse rate; 5.3 [8.54] versus 2.9 [9.38] 
mmHg for systolic blood pressure), as well as larger mean decreases in weight from baseline 
than the placebo group (-0.32 [1.263] versus 0.18 [1.094] kg)11.  

 
Clinically Significant Vital Sign Values 
 
During the Open-label Dose-optimization Phase, the most common potentially 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 Placebo-controlled Test Phase, 22.9% of HLD200 subjects and 26.4% of placebo 
had a  ≥10 mmHg increase in diastolic blood pressure from baseline. There was a higher 
incidence of post-baseline systolic blood pressure >95th percentile in the HLD200 group than in 
the placebo group (9.6% versus 2.8%). Sponsor’s tables below show this. 
 
Table 15: Potentially Clinically Significant Vital Sign Values During the Open-label 
Dose-optimization Phase (Enrolled Safety Population)48 

 
 
 
 
 
 
 
 
 
 
                                            
47 Clinical Study Report, HLD200107, pg. 89/494. 
48 Clinical Study Report, HLD200107, pg. 92/494. 
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Table 16: Potentially Clinically Significant Vital Sign Values During the Double-blind 
Placebo-controlled Test Phase (Randomized Safety Population)12 

 
 
Ironshore’ s Safety Conclusions:  Ironshore states that treatment with HLD200 was safe and well 
tolerated in this study, including both the 6-week Open-label Dose-optimization Phase and the 1-
week Double-blind Placebo-controlled Test Phase. During both study phases, the most frequently 
reported TEAEs were generally consistent with effects typically reported with methylphenidate. 
The most common events during the open-label treatment were insomnia (33.5 %) decreased 
appetite (29.8%),, affect lability (17.4%), headache (14.3%), upper respiratory tract infection 
(12.4%), upper abdominal pain (6.8%), increased diastolic blood pressure (6.2%), tachycardia 
(5.6%),, and irritability (5.0%).  The most common events during the Double-blind Placebo-
controlled Test Phase were increased diastolic blood pressure 10.8% and 9.7% for the HLD200 
and placebo groups, respectively), initial insomnia (4.8% and 5.6%, respectively), and upper 
respiratory tract infection (3.6% and 2.8%, respectively)49. 
 
Study HLD200-108  
 
The mean (SD) duration of exposure to study drug in the HLD200 group (all doses) was 19.7 
(2.69) days, which was similar to the mean (SD) duration of 18.3 (5.37) days in the placebo. The 
mean (SD) average daily dose of HLD200 was 52.1 (7.80) mg. The final dose of HLD200 was 40 
mg, 60 mg, and 80 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%). 
 
The enrolled safety population consisted of 161 enrolled subjects (HLD200: 81; Placebo: 80) 
who received at least 1 dose of study drug and had at least 1 post-baseline safety assessment.  
 
No serious adverse events (SAEs) or deaths occurred during the study. A total of 5 subjects 
(HLD200: 1, Placebo: 4) discontinued from the study early because of a TEAE. Reasons for 
discontinuation for the subject on HLD200 was worsening mood swings. The reasons for 
discontinuation for the 4 subjects on placebo were:  1) irritability in 2 subjects; 2) dizziness and 
                                            
49 Clinical Study Report, HLD200107, pg. 95/494. 
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Ironshore’ s Safety Conclusions:  Ironshore states that Treatment with HLD200 was safe and 
well tolerated in this stud except for the insomnia in 29 HLD200 subjects (35.8%) and 11 
placebo subjects (13.8%), which was determined to be mild (82.8%), and which resolved. Four 
HLD200 subjects and 1 placebo subject had sleep-related TEAEs that were ongoing at last report.  
 
 
 
Table 18: Treatment-Emergent Adverse Events Considered Related to Study Drug (Safety 

 Population)10 
System Organ Class 
    Adverse Reaction 

™ 
(N = 81) 

Placebo 
(N = 80) 

Psychiatric disorders   
 Insomnia 35.8 % 13.8 % 
    Affect lability 3.7% 0 
    Mood swings 2.5% 1.3% 
Gastrointestinal disorders 19.8 % 3.8 % 
    Vomiting 8.6% 0 
    Nausea 6.2% 0 
    Abdominal pain upper 3.7% 2.5% 
Metabolism and nutrition disorders   
    Decreased appetite 18.5% 3.8% 
Nervous system disorders   
    Headache 9.9% 5.0% 
    Psychomotor hyperactivity 4.9% 1.3% 
Investigations   
    Blood pressure diastolic increased 7.4% 3.8% 
Skin and subcutaneous tissue disorders   
    Rash 2.5% 0 
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Table 21: Potentially Clinically Significant Vital Sign Values (Safety Population) 

 
 
Ironshore’s Safety Conclusions53:  Ironshore states that treatment with HLD200 was safe and 
well tolerated within the context of the study duration at doses ranging from 40 to 80 mg/day.   
At least 80% of subjects completed the study. No SAEs were observed, and only 1 HLD200 
subject discontinued study drug because of a TEAE (mood swings). The most common TEAEs 
associated with HLD200 treatment were characteristic of those previously reported with 
methylphenidate treatment, i.e., decreased appetite, insomnia, headache, vomiting, nausea and 
increased diastolic blood pressure.  
 
During the study, 29 HLD200 subjects (35.8%) and 11 placebo subjects (13.8%) reported TEAEs 
associated with sleep disturbance. For the majority of subjects in the HLD200 group with these 
events, the maximum severity was mild (82.8%) and the event resolved (96.6%). 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.  
 
The most frequently reported potentially 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. 
 
 
VII. Reviewer Overall Safety Conclusions/Recommendations 
 
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 

                                            
53 Clinical Study Report, HLD200108, pgs. 97-98/396 
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events relative to Ritalin (the reference listed drug). 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  that making this 505b2 referenced application 
with supportive literature is unreliable for the safe labeling and effective use of this modified 
methylphenidate formulation. 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. 
 
Additionally, prior to being approved in children and adolescents, the sponsor will need to 
demonstrate that dose reduction by the practitioner will allow for this product to be used safely 
and effectively. Accordingly, an Information Request was sent to Ironshore on June 27, 2017 
requesting that they do 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 (possible etiology of 
them). 
 
Lack of sleep (insomnia) is well known to have serious and life-threatening consequences in 
children, adolescents and adults. 
  
VIII. OCP Review 
 
Drs. Praveen Balimane, Xiaofeng Wang, Hao Zhu, and Kevin Krudys54of the Office of Clinical 
Pharmacology (OCP)/Division of Clinical Pharmacology I reviewed all the requisite clinical 
studies pertinent to clinical pharmacology [pediatric pharmacokinetic study (HLD200-102), 
dose-proportionality study (HLD200-104), food-effect study (HLD200-109) and a relative 
bioavailability study (HLD200-110)] and concluded 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. 
 
IX. Statistical Review and Evaluation 

 
Drs. Jinglin Zhong, Peiling Yang and Sue Jane Wang55 of the Division of Biometrics I 
confirmed the sponsor’s statistical findings from Studies HLD200-107 and HLD200-108 “that 
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 in pediatric subjects with ADHD. 
There is a statistically significant improvement in the ADHD Rating Scale based on ADHD-RS-
IV.” 
 
 
 
 
 
                                            
54 Balimane P, Wang X, Zhu H, and Krudys K.  Office of Clinical Pharmacology (OCP)/Division of Clinical 
Pharmacology I, Draft Review May 2017. 
55 Zhong J, Yang P. NDA 209311, Biometrics Review, June 13, 2017. 
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X. Pharmacology/Toxicology Review 
 
A review by Drs. Deepa Rao and Ikram Elayan56 of Pharmacology and Toxicology indicated that 
no nonclinical studies were submitted to this NDA.  They recommended and made labeling 
changes for Section 8 (Use in Specific Populations/Sec. 8.1 Pregnancy/8.4 Pediatric Use; Section 
12 Clinical Pharmacology/Sec. 12.1 Mechanism of Action; Section 13 (Nonclinical 
Toxicology/Carcinogenesis, and Mutagenesis. 
 
XI. Quality Assessment Review 
 
A combined Office of Pharmaceutical Quality Review by Drs. Haripader Sarker, Nem Stevens, 
Rao Kambhampati, Wendy Wilson-Lee, Hang Guo, Bo Jiang, Steven Hertz, Ruth Moore, Parnali 
Chatterjee, Angelica Dorantes, Grafton Adams and David Claffey, 57 recommends approval, 
They state that “Both the drug product process and release testing and controls, especially the 
dissolution test, were found to support the manufacture of a product of consistent quality.” They 
state that the “product is a capsule filled with  beads with three distinct 
sequential coatings. The first inner coating is composed of methylphenidate hydrochloride. The 
middle layer is an extended-release coating. The outer layer is adelayed-release coating – 
designed to dissolve at pH >7.0.. After ingestion, the capsule dissolves, releasing the beads to 
travel through the stomach and small intestine. On reaching the higher pH ( >7) environment 
closer to the large intestine, the outer delayed-release coating dissolves. This exposes the 
extended-release coating to the aqueous environment, causing it to swell, allwing the 
methylphenidate hydrochloride in the inner coating to dissolve and escape through the coating. 
This allows for release of methylphenidate to the plasma at a controlled rate following an initial 
delay of approximately 8 to 10 hours. 
 
The obvious risk associated with this product is the premature dissolution of the 
delayed release coating resulting in early release of drug causing interrupted sleep. 
Disruption of the inner extended-release coating could result in dose dumping. 
Manufacturing process and release controls are in place to reduce this risk.” 
 
 
XII.  Clinical Outcome Assessment (COA) Review  
 
Drs. Chen and Papladopoulos58 of the Clinical Outcome Assessment Group reviewed the Parent 
Rating of Evening and Morning Behavior-Revised (PREMB-R) and Before School Functioning 
Questionnaire (BSFQ) instruments as key secondary outcomes in the previously conducted phase 
3 studies. Both were clinician-reported outcomes (ClinRO) which 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 

                                            
56 Rao R, Elayan I. Office of Clinical Pharmacology, (Pending), July 11, 2017. 
57Sarker H, Stevens N, Kambhampati R, Wilson-Lee W, Guo H, Jiang B, Hertz S, Moore R, Chatterjee P, Dorantes 
A, Adams G, Claffey D., Office of Pharmaceutical Quality, June 02, 2017. 
58 Chen WH, Papladopoulos RJ. NDA 209311, IND 118, 074 Clinical Outcome Assessment Consult Review, pgs. 1-
32, May 12, 2017. 
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investigator sites. Although regulatory violations were noted above, the data integrity is unlikely 
to be impacted.” 
 
XVII. Controlled Substance Review 
 
Drs. Shalini Bansil and Martin Rusinowitz from the Controlled Substance Staff recommended to 
maintain HLD200 in 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 high-dosage administration of 
CNS stimulants include extreme 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.’ 
 
XVIII. Pediatric Plan 
 
The PeRC BPCA/Pediatric Study Plan Subcommittee granted a waiver for children age 0-4 years 
of age with ADHD and a Deferral for ADHD studies in children, 4-5 years old65.  
 
PERC reviewed the current submission again on July 19, 2017, and they concluded that: 1) 
If after review, the Division decides to approve Jornay PM in 6-12 year olds, they can 
extrapolate to adolescents; 2) the Division may be able to extrapolate efficacy based on 
pharmacokinetics (PK) and safety in 4-6 year olds, however, the pharmacokinetic study would 
need to be designed such that it captures the peaks (not necessarily intensive PK); and that 3) a 
long-term safety study should be required in all study patients, 4 years and older. 
 
XIX. Conclusions and Recommendations 
 
Despite single dose PK studies indicating that prior evening treatment with HLD 200 will have a 
delayed release and minimally impact sleep, the clinical observations indicate the opposite. 
Evening dosing results in a 10 fold increase in the relative risk of insomnia and a significant 
increase in psychiatric adverse events relative to Ritalin (the reference listed drug). 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 was so much greater than 
Ritalin and all other oral, non-liquid, currently marketed methylphenidates , that making this a 
505b2 referenced application with extrapolation from supportive literature unreliable for the safe 

                                            
65 Inglese J. PeRC PeRC BPCA/Pediatric Study Plan Subcommittee Meeting Minutes of June 25, 2014, pg. 4.  
September 23, 2015; July 19, 2017 Meeting Telephone Participation (no formal minute at this time). 
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labeling and effective use of this modified methylphenidate formulation, without conducting 
further safety and efficacy studies.  
 
In order to identify ways to mitigate these risks by labeling changes, an Information Request was 
submitted to Ironshore on June 26, 2017 to determine if dose reduction would result in a 
reduction of the adverse events, so as to allow for safer and more effective use of this product. 
The data did “not suggest any definitive measures which lead to resolution of insomnia or other 
AE’s”66. Lower doses and younger children (6-9 years) seemed to be associated with higher rates 
of Treatment Emergent Adverse Events (TEAE’s) for insomnia67, decreased appetite68 and 
increased vomiting69.  Doses studied in the single double blind Study 108 were 40-80 mg, and in 
the 5 week, open label dose optimized , 1 week double blind study were 20-100 mg. 
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. 
 
Changing the timing of HLD200 administration in Study 108 also did not seem to impact the 
amount of insomnia70 . Overall, these finding suggest that prior evening treatment with HLD 200 
significantly impact sleep, appetite in the younger, 6-9 year age group, more so in lower than 
higher doses. Remediation of insomnia by dose reduction does not seem to be helpful in the 
presence of insomnia.  
 
In order to determine whether these major adverse events diminished with duration of use 
(acclimated) a comparison of the adverse events was made at different time points. After the 5 
week, open label dose optimization phase in Study 107, the insomnia persisted for at least 5 
weeks (21-19 %) and remained the same during the one week double blind phase (18 %). The 
placebo went up in the double blind phase (24 %) suggesting that HLD200 was no different than 
placebo by week 6 or that some degree of tolerance might be developing71. However, due to 
differences in patient compliance between the open and double blind phase, such an 
interpretation remains uncertain, and of unclear significance72.  Clearly, persistent insomnia for 

                                            
66 Ironshore’ s July 12, 2017 Response to FDA’s June 27, 2017 Information Request: Information Amendment 
Information Request Response, pg. 10/13. 
67 Insomnia in Study 108 by Age: 43 % in 6-9 yrs. on HLD200 and 16.7 % placebo,  versus 30.4 % on HLD200 and 
9.4 % placebo in 10-12 years. Study 107 by Age: 40 % in 6-9 yrs on HLD200 in 5 week open label vs 28.4 % in 10-
12 years old. 
68 Decreased Appetite in Study 108: 20 % in 6-9 yrs on HLD200 and 6.3 % placebo,  versus 17.4 % on HLD200 and 
0  % placebo in 10-12 years 
69 Increased Vomiting in Study 108: 11 % in 6-9 yrs on HLD200 and 0 % placebo,  versus 6.5 % on HLD200 and 0 
% placebo in 10-12 years 
70 Timing of HLD200 Administration in Study 108: 33 % developed insomnia when HLD200 was administered at 8 
pm (n=79) versus 36 % who developed insomnia when HLD200 was administered after 8 pm (n=14). Overall 
TEAE’s was 57 % whether HLD200 was administered at 8 pm (n=79) or after 8 pm (n=8) compared to placebo 
where the overall TEAE’s were 27-29 % when administered at 8 pm (n=79) or after 8 pm (n=11). 
71 Treatment Emergent Insomnia, Subject Head Count: Study 107: Open Label: Week 2 (HLD200: 23 %) to Week 5 
(HLD200: 19 %)/Double-Blind: Week 6 (HLD200: 18 %, Placebo: 24 %).  
Treatment Emergent Insomnia, Subject Head Count: Study 108:  Week 1 (HLD200: 30 %, Placebo: 9%) to Week 
Wk 2 [2 DAYS POST VISIT 4 +/1 1D] (HLD200: 22 %, Placebo: 6%) 
72 Compliance (missed doses or changing times of doses): varied between the open label and double blind phases of 
Study 107. In the open label phase compliance varied between 12.5-100 % (mean 83.6 %) and in the double blind 
phase 14 %-100 % (mean 85.7 %). Overall, patient compliance , increased by 6 % between the open label and 
double blind phases. 
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at least 5 weeks cannot be good for the health and well-being of the child.  Tables 13 and 17 
(pgs. 26, 29) indicate the amount of insomnia per individual subject head count by week for 
studies 107 and 108. 
 
In order to determine whether treatment emergent insomnia varied by dose for each of the 5 
doses in Study 107, a comparison was made as depicted in Table 14 (page 26). The percentage of 
insomnia was lowest at the 20 mg dose (7.1 %) in 11 subjects before going to 19.35 and 20.65 % 
at the 40-60 mg dose suggesting that lower doses maybe reduce the percentage of insomnia. 
However, the amount of subjects at the 20 mg dose was small.  Rates of insomnia by dose in the 
double blind Study 108 were 40 mg (30 % insomnia), 60 mg (37 % insomnia) and 80 mg (27 % 
insomnia). Since Study 107 and 108 were both flexible dose studies, the lowest clinically 
effective dose with the least amount of insomnia remains uncertain. A double blind, fixed dose 
study evaluating 10-40 mg would be of some value in identifying the safest, lowest and effective 
dose. 
 
In the absence of demonstrating content validity on the PREMB-R and the BSFQ, no advantages 
can be demonstrated over existing methylphenidates to justify this modified formulation being 
approved without conducting further studies. Study 108 has a 10 fold increase insomnia (33.3 % 
vs 8.8 % placebo). It is much greater than Ritalin [Ritalin LA73 (3.1 % compared to 0 in a 2 week 
double blind study]. Lower doses and younger children (6-9 years) seemed to be associated with 
higher rates of Treatment Emergent Adverse Events (TEAE’s) for insomnia74, decreased 
appetite75 and increased vomiting76. The reason for increased insomnia and gastrointestinal 
symptoms in this age group are uncertain. Pharmacokinetic sampling was not performed during 
any phase of Study 107 or 108, and one cannot be certain if these adverse events are resulting 
from dose dumping from product leakage or from another reason. The single dose 
pharmacokinetic studies did not predict any problem. Prolonged insomnia is known to have 
profound medical, neurological and psychiatric consequences77,78 and may preclude the safe and 
effective use of this product79. The data reviewed does “not suggest any definitive measures 
which will lead to resolution of insomnia or other AE’s”, other than suggesting that about one 
third of the patients should stop taking HLD200 (Jornay PM) when they develop insomnia, and, 
take a different medication for their ADHD. 

                                            
73 Package Insert, Ritalin LA 
74 Insomnia in Study 108 by Age: 43 % in 6-9 yrs on HLD200 and 16.7 % placebo,  versus 30.4 % on HLD200 and 
9.4 % placebo in 10-12 years. Study 107 by Age: 40 % in 6-9 yrs on HLD200 in 5 week open label vs 28.4 % in 10-
12 years old. 
75 Decreased Appetite in Study 108: 20 % in 6-9 yrs on HLD200 and 6.3 % placebo,  versus 17.4 % on HLD200 and 
0  % placebo in 10-12 years 
76 Increased Vomiting in Study 108: 11 % in 6-9 yrs on HLD200 and 0 % placebo,  versus 6.5 % on HLD200 and 0 
% placebo in 10-12 years 
77 Morin CM, Benca R. Chronic insomnia. Lancet. 2012 Mar 24; 379(9821):1129-41. 
78 Roth T, Jaeger S, Jin R, Kalsekar A, Stang PE, Kessler RC. Sleep problems, comorbid mental disorders, and role 
functioning in the national comorbidity survey replication. Biol Psychiatry 2006; 60: 1364–71. Insomnia is 
frequently co-morbid with anxiety, mood, impulse-control and substance misuse disorders, and associated with pain. 
79 Pearson NJ, Johnson LL, Nahin RL. Insomnia, trouble sleeping, a 
and complementary and alternative medicine: analysis of the 2002 national health interview survey data. Arch Intern 
Med 2006; 166: 1775–82. Individuals with insomnia are more than five times (odds ratio [OR] 5·64, 99% CI 5·07–
6·29) as likely to present anxiety or depression, and more than twice (OR 2·24, 99% CI 1·60–3·14) as likely to 
present congestive heart failures as individuals without insomnia. 
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This application should not be approved until further studies are conducted to allow for the 
identification of the safest and lowest effective dose. Lack of sleep (insomnia) is well known to 
have serious and life-threatening consequences in children, adolescents and adults.  Suggestions 
of an increased susceptibility in the younger 6-9 year age group at lower doses to insomnia, 
decreased appetite and increased vomiting increases the importance of such a request. 
 
 It is recommended that a Complete Response be taken.  
 
Prior to being approved in children and adolescents, the sponsor will need to demonstrate that 
dose reduction by the practitioner will allow for this product to be used safely and effectively. To 
do this, it will be necessary to demonstrate safety and efficacy in fixed dose studies in both 
children 6-12 years of age and in adolescents, 13-17 years of age. 
 
The following studies are recommended: 
 
1) 

 
Consistent with FDA’s Pediatric Review Committee (PeRC) Recommendations, the following 
studies should be planned for and/or completed after or in parallel to the above pediatric and 
adolescent studies: 
 

1) Safety, tolerability and pharmacokinetic study of Jornay PM in 4-5 year old patients with 
ADHD; 

2)  

 
 
  

                                            
80 Kinder JR, Lee KA, Thompson H, Hicks K, Topp K, Madsen KA. Validation of a hip-worn accelerometer in 
measuring sleep time in children. J Pediatr Nurs. 2012 Apr;27(2):127-33. 
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XX. Appendix 
 
Table 22: Listing of HLD200-107 and HLD200-108 Pivotal Study Principal 

Investigators with No Disclosable Financial Interests81 

 
 
 
 
 
 
 

                                            
81 NDA 209, 411, Sec 1.3 Administrative Information, Sec. 4, Table 1 (Financial Certification and Disclosure), pgs. 
3/3; 09-30-2016. 
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