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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for Azstarys which contains serdexmethylphenidate, a new molecular entity 
and dexmethylphenidate, is necessary to ensure the benefits outweigh its risks.  KemPharm, Inc. 
submitted a New Drug Application (NDA) 212994 for Azstarys with the proposed indication for the 
treatment of attention deficit hyperactivity disorder (ADHD) in patients six years and older.  The serious 
risks associated with Azstarys include: abuse and dependence, serious cardiovascular events, blood 
pressure and heart rate increases, psychiatric adverse reactions, priapism, peripheral vasculopathy, 
including Raynaud’s phenomenon, and long-term suppression of growth.  The applicant did not submit a 
proposed REMS or risk management plan with this application. 

DRM has determined that a REMS is not needed to ensure the benefits of Azstarys outweigh its risks.  
The major risks identified will be communicated through labeling and a Medication Guide.  The risk of 
abuse and dependence will be given a boxed warning, similar to that of other CNS stimulants.  The risks 
(serious cardiovascular events, blood pressure and heart rate increases, psychiatric adverse reactions, 
priapism, peripheral vasculopathy, including Raynaud’s Phenomenon, and long-term suppression of 
growth) will be described in the Warnings and Precautions sections of labeling.  The risks of Azstarys 
were not deemed to be more severe than those associated with other FDA approved CNS stimulants.  
Therefore, labeling for Azstarys will be similar to other FDA approved CNS stimulants for the treatment 
of ADHD. Additionally, the likely prescribers (e.g. pediatricians, general practitioners, and psychiatrists) 
should be familiar with class-wide risks associated with CNS stimulants and be able to manage the risks.  

1 Introduction 
This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the combination product Azstarys (serdexmethylphenidate and 
dexmethylphenidate) is necessary to ensure the benefits outweigh its risks. Dexmethylphenidate was 
approved in 2001 but serdexmethlphenidate is a new molecular entity (NME).a KemPharm, Inc. 
submitted a New Drug Application (NDA) 212994 for Azstarys with the proposed indication for the 
treatment of attention deficit hyperactivity disorder (ADHD) in patients six and older. This application is 
under review in the Division of Psychiatry (DP). The applicant did not submit a proposed REMS or risk 
management plan with this application. 

2 Background 
2.1 PRODUCT INFORMATION 
Azstarys (serdexmethylphenidate and dexmethylphenidate is a central nervous system (CNS) stimulant, 
developed for the proposed treatment of ADHD in patients six and older.  The applicant is applying 
through 505 (b)(2) pathway to support approval of the application.  The reference listed drug (RLD) for 
Azstarys is Focalin XR (dexmethylphenidate). Serdexmethylphenidate is a prodrug of 
                                                            
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
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dexmethylphenidate and is likely converted to dexmethylphenidate mainly in the lower gastro intestinal 
tract. The mode of therapeutic action in ADHD is not known.  The mean plasma terminal elimination 
half-life (T1/2) of serdexmethylphenidate and dexmethylphenidate in healthy adult subjects was about 
5.7 hours and 11.7 hours, respectively.  The dosage forms include capsules for oral administration of 
26.1 mg/5.2 mg, 39.2 mg/7.8 mg or 52.3 mg/10.4 mg of serdexmethylphenidate /dexmethylphenidate. 

The proposed dosing for patients six and older is a starting dose of 39.2mg/7.8 mg orally once daily in 
the morning.  After one week, dosage may be increased to 52.3 mg/10.4mg per day or decreased to a 
dosage of 26.1 mg/5.2 mg per day, based on patient response.  The maximum recommended dosage is 
52.3 mg/10.4 mg once daily. 

The serdexmethylphenidate component of Azstarys is not currently marketed in any jurisdiction.  
Dexmethylphenidate is marketed in the United States as Focalin and Focalin XR, and as Attenade 
internationally.1 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 212994 relevant to this review:   

• 04/10/2019:  The Applicant was informed at pre-NDA meeting that a REMS for Azstarys was not 
needed. 

• 03/02/2020: NDA 212994 submission for proposed treatment of ADHD in patients aged six years 
and older received.  The Applicant did not submit a proposed REMS. 

• 08/13/2020:  A Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference.  No major safety concerns/risk management were noted that would require a 
REMS. 

12/02/2020:  A Late-cycle meeting was held between the Agency and the Applicant via 
teleconference.  No major safety concerns/risk management were noted that would require a 
REMS. 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
ADHD is a disorder characterized by hyperactivity, impulsivity, and/or inattention that interferes with 
cognitive, academic, behavioral, emotional, and social functioning.b,2  It is one of the most common 
disorders of childhood with an estimated prevalence in school-age children between 9 and 15 percent, 
with most children continuing to have symptoms and impairment through adolescence and into 

                                                            
b Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 
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adulthood.c,3 Children and adolescents with ADHD have an increased risk of substance use and 
intentional and unintentional injuries4 and those who drive have an increased risk of motor vehicle 
accidents.5 In addition, management of the condition with behavioral interventions, medication therapy, 
and physician visits pose a significant economic burden.   

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
Treatment of ADHD may involve behavioral therapy, psychologic interventions, educational 
interventions, and medication (stimulant and nonstimulant), alone or in combination.  Stimulants are 
considered first-line pharmacologic treatment for ADHD because they are highly efficacious in reducing 
symptoms of inattention, hyperactivity, or impulsivity.3,6 Stimulants that are approved for the treatment 
of ADHD include amphetamine, dextroamphetamine, methylphenidate, dexmethylphenidate, and 
lisdexamfetamine. All the aforementioned products carry a boxed warning for the risks of abuse and 
dependence. 

Methylphenidate and dexmethylphenidate products are available in oral, immediate and extended 
release formulations.  The Warnings and Precautions section of the methylphenidate and 
dexmethylphenidate product labels describe the risks of serious cardiovascular events, psychiatric 
adverse reactions, long-term suppression of growth, and visual disturbances. Daytrana 
(methylphenidate) is a transdermal patch used once a day that carries an additional risk (compared to 
other methylphenidate options) of chemical leukoderma which is described in the Warnings and 
Precautions section of the label. 

Nonstimulant options for the treatment of ADHD include selective norepinephrine reuptake inhibitors 
such as atomoxetine, and alpha2 adrenergic receptor agonists such as guanfacine and clonidine.7  

4 Benefit Assessment 
The proposed indication for this application is supported by the established efficacy of the RLD (Focalin 
XR), the pharmacokinetic (PK) bridge to the RLD (Study KP415.107) and the pivotal efficacy trial (Study 
KP415.E01, NCT03292952). 

PK bridge study KP415.107 consisted of a single-dose, relative bioavailability study comparing 52/10.4 
mg of serdexmethylphenidate (SDX) and dexmethylphenidate (d-MPH) capsules to 40 mg of the RLD, 
Focalin XR, in healthy adults.  Similar PK profile shapes were demonstrated in children 6 to 12 years old, 
adolescents, and adults. The clinical pharmacology reviewer concluded that adequate linkage of Azstarys 
to the RLD Focalin XR has been established through this relative bioavailability study. 

The pivotal efficacy trial (Study KP415.E01) also supporting this application consisted of a multicenter, 
dose-optimized, double-blind, randomized, placebo-controlled, parallel efficacy laboratory classroom 

                                                            
c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved. 
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study which evaluated SDX/d-MPH capsules in 150 patients (SDX/d-MPH group=74, placebo group=76) 
with ADHD.  The primary endpoint of Study KP415.E01 was the difference between SHX/d-MPH and 
placebo in the average of the mean changes from baseline in the Swanson, Kotkin, Agler, M-Flynn, and 
Pelham rating scale combined score (SKAMP-C) across all post dose time points on the classroom day 
(Day 28).  Baseline SKAMP-C score was defined as the pre-dose score on Day 21.  SKAMP is a validated 
rating of impairment of classroom behaviors in children with ADHD, with higher scores indicating 
greater impairment. 

Secondary endpoints of study KP415.E01 include an estimation of onset and duration of clinical efficacy 
of SDX/d-MPH.  These endpoints were determined by an analysis of the mean changes from baseline in 
the SKAMP-C at each time point during the classroom day. 

Study KP415.E01 consisted of four phases.  The first phase was a screening period of up to 49 days to 
evaluate study eligibility, followed by an open-label dose optimization phase, a double-blind treatment 
phase, and a follow-up phase. 

The open-label dose optimization phase was conducted over 21 ± 3 days.  Patients began treatment 
with a SDX/d-MPH dose of 30 mg d-MPH equivalents taken once each morning.  The dose could be 
decreased to 20 mg to improve tolerability or increased to 40 mg to improve effectiveness.  Two days 
before the last day of the dose optimization phase, SDX/d-MPH was discontinued so that baseline 
efficacy assessments could be obtained on the last day after a washout of SDX/d-MPH.   

After the optimization phase, there was a double-blind treatment phase for subjects to receive their 
optimized dose of SDX/d-MPH or placebo on Day 21 for 7 days with efficacy assessed on Day 28. Finally, 
a follow-up visit phase occurred 3±2 days after the last dose to evaluate safety. 

A total of 178 patients were screened at five U.S trial sites.  Of these patients, 155 were enrolled in the 
open-label dose optimization phase.  Patients were included in this study if they were children with 
ADHD who were at least 6 years old and less than 13 years old at the start of the open-label dose-
optimization phase and weighed at least 21kg at screening.  Patients also had to meet Diagnostic and 
Statistical Manual of Mental Disorders – Fifth Edition (DSM-5) criteria for primary diagnosis of ADHD and 
have a score of at least 3 (mildly ill) on the Clinical Global Impressions-Severity (CGI-S) scale and an 
ADHD-Rating Scale 5 (ADHD-RS-5) total score of at least 28 at the start of the dose-optimization phase 
(with both scores occurring after washout of prior ADHD medications).  Patients were excluded if they 
did not meet these criteria.   

Four patients dropped out of the trial during dose optimization due to adverse events (insomnia, 
bronchospasm, constricted affect, tearfulness, dizziness, dry mouth, upper abdominal pain, aggression, 
irritability, head banging, and affect lability), more than one adverse event was reported in some 
patients.  One patient dropped out due to a failure to meet randomization criteria in the dose 
optimization phase.  The remaining 150 patients were randomized to one week of double-blind 
treatment (n=74) and placebo (n=76).  One patient who was randomized to placebo was lost to follow-
up. 

Reference ID: 4753733
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The two double-blind treatment arms were similar in terms of ADHD severity and subtypes.  The two 
double-blind treatment arms were roughly comparable in terms of age, sex, race and ethnicity.  The 
study demographics consisted of two age groups (6 to 9 years and 10 to 12 years).  See Section 10.2 for 
a table of demographic characteristics. 

Based on the protocol-specified analysis the statistical reviewer determined that the primary endpoint 
of this study was met.  The average decrease in the SKAMP-C score across all post-baseline time points 
on Day 28 was greater among patients treated with SDX/d-MPH than patients treated with placebo to a 
statistically significant degree.  The statistical reviewer determined the secondary endpoint was met. 
Based on the protocol-specified analysis, the onset of action occurred at 1 hour post-dose with a 
duration of action of 9 hours.   

The clinical reviewer concluded that the established efficacy of the RLD, data from Study KP415.E01 and 
data from the PK bridging report KP415.107 support the efficacy of SDX/d-MPH for the treatment of 
ADHD in patients six and older.d   

Refer to the Multi-Disciplinary Review and Evaluation:  NDA 212994 Azstarys (serdexmethylphenidate 
and dexmethylphenidate) capsules for more information.   

5 Risk Assessment & Safe-Use Conditions 
The clinical safety database of SDX/d-MPH consisted of 15 clinical trials comprised of 13 phase 1 and 
two phase 3 studies. The two phase 3 studies included Study KP415.E01 and Study KP415.S01 
(NCT03460652), a long-term safety trial that was a dose-optimized, open-label, 12-month study in 238 
children ages 6 to 12 years with ADHD.   See Section 10.2 for a summary of all 15 trials.  A total of 374 
children and adolescents with ADHD and 120 healthy adult volunteers had been exposed to SDX/d-MPH 
in phase 1 and phase 3 studies, and an additional 82 healthy adult volunteers had been exposed solely 
to SDX.   

The most common treatment-emergent adverse events (TEAEs) during the treatment phase of long-
term safety study KP415.S01 were decreased appetite (17.6%), upper respiratory tract infection (8.0%), 
nasopharyngitis (6.7%), weight decreased (6.7%), and irritability (5.5%), all of which are consistent with 
TEAEs reported for other approved methylphenidate formulations. 

There were no fatal adverse events in any of the 15 clinical trials in the clinical development program.  
Serious adverse events (SAEs) occurred in four patients in this development program.  Three events 
occurred in study KP415.S01 and one occurred in the intravenous abuse potential study (KP415.A03).  In 
study KP415.S01, there was one report of aggression, one report of epilepsy, and one report of asthma.  

                                                            
d Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition. 
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In KP415.A03 one person was in a motor vehicle accident 3.5 days after receiving intravenous SDX 30 
mg.  The clinical reviewer only considered aggression as possibly related to SDX/d-MPH treatment.8 

A total of four patients aged 6 to 8 years dropped out of KP415.E01 due to adverse reactions during the 
3-week dose optimization phase.  Dropouts and discontinuations of the study were due to adverse 
reactions (experienced by one patient unless otherwise noted) of severe insomnia (two patients), 
bronchospasm, constricted affect, tearfulness, dizziness (two patients), dry mouth, upper abdominal 
pain, aggression, irritability, head banging, and affect lability. No patients dropped out during the 
randomized, double-blind phase of the trial.   

During Study KP415.S01, 11 patients discontinued treatment due to the following adverse events, each 
in one patient (except where noted otherwise): irritability (3 patients), insomnia (2 patients), decreased 
appetite, aggression, depression, leukopenia and neutropenia, nausea, psychotic disorder, suicidal 
ideation, and tardive dyskinesia.  The clinical reviewer stated that both insomnia and decreased appetite 
are expected adverse reactions to d-MPH and that the reports of those adverse events are likely caused 
by SDX/d-MPH.  The report of psychosis is possibly drug-related given that Focalin XR, an extended 
release d-MPH product, contains a warning of new onset psychosis in the labeling. 

Three adverse events not reported in Focalin XR labeling, but were reported in patients who received 
SDX/d-MPH in the two phase 3 studies were; compulsive behaviors (dermatillomania, dermatophagia, 
trichotillomania, compulsive lip biting, and onychophagia), bleeding events (epistaxis, tendency to 
bruise, contusion, and menorrhagia) and intraventricular conduction defect.  The clinical reviewer noted 
that compulsive behaviors should be listed in the warnings and precautions section of the labeling for 
Azstarys.  The reviewer commented that the two reports of intraventricular conduction defect were not 
considered clinically significant and a causal link to SDX/d-MPH is doubtful given both findings improved 
with continued drug treatment. 

Safety risks that warrant a warning and precaution in the labeling are described below. 

5.1  ABUSE AND DEPENDENCE 
Three studies were conducted in recreational stimulant users to assess the oral, intranasal and 
intravenous abuse potential of serdexmethylphenidate (KP415.A01, KP415.A02, KP415.A03).  In study 
KP415.A01, a randomized, double-blind, active and placebo-controlled, single-dose, five-way crossover 
pharmacodynamic study, 45 recreational stimulant users received orally administered active and 
placebo treatment.  Drug liking scores of serdexmethylphenidate were statistically lower than 
dexmethylphenidate extended release, but mean drug liking scores were much higher compared to 
placebo, indicating higher abuse potential than placebo but less potential than dexmethylphenidate 
extended release.  Similar studies conducted on intranasal and intravenous routes (studies KP415.A02 
and KP415.A03) also had drug liking scores that were lower than dexmethylphenidate but higher than 
placebo.  None of these trials evaluated the combination product (SDX/d-MPH).   

No reports of euphoria were reported in either KP415.E01 or KP415.S01 however, misuse or abuse may 
occur due to  stimulation effects (reported by 18% of patients in Study KP415.E01 and 17% of patients in 
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Study KP415.S01), decreased appetite/weight loss (reported by 25% of patients in Study KP415.E01 and 
31% of patients in Study KP415.S01), and visual hallucinations (reported in 1% of patients in Study 
KP415.S01).  Withdrawal and rebound effects were not systematically evaluated in the development 
program.  The review team recommends a boxed warning for this risk of abuse and dependence to 
inform healthcare professionals of this serious risk. The emergence of abuse and dependence behaviors 
in patients is a known class effect of CNS stimulants, methylphenidate-containing products and 
amphetamines. 

5.2 SERIOUS CARDIOVASCULAR EVENTS 
Although not detected in the clinical trials for Azstarys, sudden death, stroke and myocardial infarction 
have been reported as a class wide effect in adults with CNS stimulant treatment at recommended 
doses. Additionally, sudden death has been reported in pediatric patients with structural cardiac 
abnormalities and other serious heart problems taking CNS stimulants at recommended doses for 
ADHD.  Providers will be warned of this risk in the Warnings and Precautions section of the label.  Use in 
patients with known structural cardiac abnormalities, cardiomyopathy, serious heart rhythm 
abnormalities, coronary artery disease, and other serious heart problems should be avoided.  Patients 
who develop exertional chest pain, unexplained syncope, or arrhythmias should be further evaluated. 

5.3 BLOOD PRESSURE AND HEART RATE INCREASES 
Increases in blood pressure and heart rate were seen in the clinical trials of Azstarys.  During the dose 
optimization phase of Study KP415.E01, markedly abnormal values for increased systolic blood pressure 
(SBP) and increased diastolic blood pressure (DBP) were observed in 8% and 14% of patients, 
respectively and in Study KP415.S01, markedly abnormal values of increased SBP and increased DBP 
were observed in 16% and 19% of patients, respectively.  One patient had a markedly increase in pulse 
rate in study KP415.S01. The increases in blood pressure and heart rate seen in Azstarys are similar to 
other CNS stimulants.  Similar to other CNS stimulants, Azstarys shares the class wide effect of increases 
in blood pressure (mean increase approximately 2 to 4 mm HG) and heart rate (mean increases 
approximately 3 to 6 beats per minute). Individual patients may have larger increases in heart rate and 
blood pressure outside of the mean ranges. Providers will be warned of this risk in the Warnings and 
Precautions section of the label.  All patients should be monitored for hypertension and tachycardia. 

5.4 PSYCHIATRIC ADVERSE REACTIONS 
Psychiatric adverse reactions, like mood changes and compulsive behaviors were seen in the clinical 
trials of Azstarys.  During Study KP415.S01, 9 patients discontinued treatment due to the following 
adverse events, each in one patient (except where noted otherwise): irritability (3 patients), insomnia (2 
patients), aggression, depression, and psychotic disorder and suicidal ideation. In Study KP415.E01 
insomnia (13%) and mood changes (13%) were reported during the dose optimization phase of the 
study and during the 12-month treatment phase insomnia (9%) and mood changes (11%) were also 
reported.  Compulsive behaviors consisting of dermatillomania, dermatophagia, trichotillomania, 
compulsive lip biting, or onychophagia were also reported with 2% of patients experiencing one of these 
events in the two phase 3 trials combined. The psychiatric adverse reactions seen in Azstarys is a class-
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wide effect of CNS stimulants and is described in Warnings and Precautions of the label. Prior to 
initiating treatment, patients should be screen for risk factors for developing a manic episode.  

5.5 PRIAPISM 
A class effect of CNS stimulants and other methylphenidate products is that they have been reported to 
cause priapism in both pediatric and adult patients. Though no events of priapism occurred in the 
Azstarys clinical program, the class effect is described in Warnings and Precautions of the label. Patients 
who develop abnormally sustained or frequent and painful erections should seek immediate medical 
attention. 

5.6 PERIPHERAL VASCULOPATHY, INCLUDING RAYNAUD’S PHENOMENON   
Peripheral vasculopathy, including Raynaud’s Phenomenon, have been reported in post marketing as a 
class effect of CNS stimulants and other methylphenidate products.  Though no events of peripheral 
vasculopathy or Raynaud’s Phenomenon occurred in the Azstarys clinical program, the class effect is 
described in Warnings and Precautions of the label.  Careful observation for digital changes is necessary 
during treatment with ADHD stimulants. Further clinical evaluation (e.g., rheumatology referral) may be 
appropriate for certain patients. 

5.7 LONG-TERM SUPPRESSION OF GROWTH 
Patients receiving Azstarys had a lower than expected increase in height compared to children of the 
same sex and age.  The effect on growth was evaluated in Study KP415.S01 using z-score analyses.  
There was a steady, modest negative effect on height, with a z-score change from baseline of -0.14 at 6 
months and -0.21 at 12 months, indicating a lower than expected increase in height compared to 
children of the same sex and age. This pattern was similar between sexes, across age groups, and among 
body mass index (BMI) quartiles. Long-term suppression of growth is a class effect of CNS stimulants and 
other methylphenidate products which have been reported to cause a slowing growth rate in pediatric 
patients.   This risk is described in Warnings and Precautions of the label.  Growth (weight and height) 
should be closely monitored in pediatric patients treated with CNS stimulants, including Azstarys. 
Patients who are not growing or gaining height or weight as expected may need to have their treatment 
interrupted. 

Refer to the Multi-Disciplinary Review and Evaluation:  NDA 212994 Azstarys (serdexmethylphenidate 
and dexmethylphenidate) capsules for more information.8   

6 Expected Postmarket Use 
ADHD is one of the most common disorders of childhood, with most children continuing to have 
symptoms and impairment through adolescence and into adulthood.  Treatment duration is expected to 
be long-term.e  The proposed indicated population for Azstarys is patients ages six and older, so 

                                                            
e Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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children, adolescent and adult populations will be exposed to Azstarys.  The likely prescribers for 
Azstarys are pediatricians, general practitioners, and psychiatrists.  Azstarys will likely be primarily 
prescribed and administered in an outpatient setting.  The Division of Epidemiology II provided drug 
utilization data in October 2020 review.  It was estimated that approximately 94% of Focalin XR and its 
generic dexmethylphenidate XR products, Cotempla XR-ODT, Jornay PM, and Quillivant XR were 
distributed to outpatient retail pharmacies in 2019.9  

7 Risk Management Activities Proposed by the Applicant 
The applicant did not propose any risk management activities for Azstarys beyond routine 
pharmacovigilance and labeling.   

7.1 OTHER PROPOSED RISK MANAGEMENT ACTIVITIES 
The applicant proposed  postmarketing requirements to determine safety and tolerability of 
Azstarys in children . We note 
that these other activities proposed by the applicant are outside of the scope of the REMS program and 
defer to Division of Epidemiology for review and input. 

8 Discussion of Need for a REMS 
The clinical reviewer recommends approval of Azstarys on the basis of the efficacy and safety 
information currently available.  Clinical efficacy is supported by one pivotal Phase 3 study which 
showed statistically significant changes in SKAMP-C scores from baseline in patients treated with 
Azstarys as compared to placebo, the PK bridge study from Azstarys to the Focalin XR, and from the 
established efficacy from Focalin XR (dexmethylphenidate). 

Because serdexmethylphenidate is a prodrug that is gradually converted to dexmethylphenidate in the 
lower gastro-intestinal tract, Azstarys is similar to other extended release dexmethylphenidate products 
like Focalin XR, and methylphenidate products like Cotempla XR-ODT, Jornay PM, and Quillivant XR.1,10  
These CNS stimulants carry class risks of abuse and misuse (box warning), serious cardiovascular events, 
blood pressure and heart rate increases, psychiatric adverse reactions, priapism, peripheral 
vasculopathy, and long-term suppression of growth. These risks are currently conveyed in boxed 
warning and the warnings and precautions section of labeling of Focalin XR and various other CNS 
Stimulants such as methylphenidate.11,12 None of these products are approved with a REMS. 

Increases in blood pressure and heart rate, psychiatric adverse reactions, and long-term suppression of 
growth were observed in the clinical development program for Azstarys. The risks of Azstarys were not 
deemed to be more severe than those associated with other CNS stimulants.  Other major risks outside 
of the drug’s CNS stimulant activity were not identified.  The risk of abuse and dependence is a class 
effect for CNS stimulants, similar to other CNS stimulants Azstarys will include a box warning to 
communicate these risks.  Other risks (serious cardiovascular events, blood pressure and heart rate 
increases, psychiatric adverse reactions, priapism, peripheral vasculopathy, and long-term suppression 
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of growth) will be described in the Warning and Precautions section of labeling.13  The likely prescribers 
(pediatricians, general practitioners, and psychiatrists) should be familiar with class-wide risks 
associated with CNS stimulants and be able to manage the risks.  

9 Conclusion & Recommendations 
Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 
Azstarys to ensure the benefits outweigh the risks. At the time of this review, evaluation of safety 
information and labeling was ongoing.   Please notify DRM if new safety information becomes available 
that changes the benefit-risk profile; this recommendation can be reevaluated.   

10 Appendices 

10.1 REFERENCES

1 Dexmethylphenidate.  Drugbank website. Updated June 12, 2020.  Accessed December 15, 2020.  
https://go.drugbank.com/drugs/DB06701 

2 American Psychiatric Association. Attention-deficit/hyperactivity disorder. In: Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition, American Psychiatric Association, Arlington, VA 2013. p.59. 

3 Wolraich ML, Hagan JF Jr, Allan C, et al. Clinical Practice Guideline for the Diagnosis, Evaluation, and Treatment of 
Attention-Deficit/Hyperactivity Disorder in Children and Adolescents [published correction appears in Pediatrics. 
2020 Mar;145(3):]. Pediatrics. 2019;144(4):e20192528. 

4 Dalsgaard S, Østergaard SD, Leckman JF, Mortensen PB, Pedersen MG. Mortality in children, adolescents, and 
adults with attention deficit hyperactivity disorder: a nationwide cohort study. Lancet. 2015;385(9983):2190-2196. 
doi:10.1016/S0140-6736(14)61684-6 

5 Swensen A, Birnbaum HG, Ben Hamadi R, Greenberg P, Cremieux PY, Secnik K. Incidence and costs of accidents 
among attention-deficit/hyperactivity disorder patients. J Adolesc Health. 2004;35(4):346.e1-346.e3469. 

6 Floet AM, Scheiner C, Grossman L. Attention-deficit/hyperactivity disorder. Pediatr Rev. 2010;31(2):56-69. 
doi:10.1542/pir.31-2-56 

7 Subcommittee on Attention-Deficit/Hyperactivity Disorder; Steering Committee on Quality Improvement and 
Management, Wolraich M, et al. ADHD: clinical practice guideline for the diagnosis, evaluation, and treatment of 
attention-deficit/hyperactivity disorder in children and adolescents. Pediatrics. 2011;128(5):1007-1022. 
doi:10.1542/peds.2011-2654 

8 Multi-disciplinary Review and Evaluation:  NDA 212994 Azstarys (serdexmethylphenidate and 
dexmethylphenidate) capsules, for oral use.  Review in progress, Accessed February 23, 2021    

 

                                                            

Reference ID: 4753733



14 

 

                                                                                                                                                                                                
9Iorio, Nilar.  Division of Epidemiology II.  Drug Use Review of Outpatient Retail Utilization of Focalin XR and 
Generic Dexmethylphenidate XR Products, Cotempla XR-ODT, Jornay PM, and Quillivant XR;  October 23, 2020. 
DARRTS Reference ID:  4693279 
 
10 Methylphenidate.  Drugbank website.  Updated February 01, 2021.  Accessed February 02, 2021.  
https://go.drugbank.com/drugs/DB00422 

11 Focalin XR (dexmethylphenidate extended-release) [package insert]. East Hanover, NJ: Novartis Pharmaceuticals 
Corporation; 2019 

12 Ritalin and Ritalin-SR (methylphenidate and methylphenidate extended-release) [package insert]. East Hanover, 
NJ: Novartis Pharmaceuticals Corporation; 2019 

13 KemPharm.  Proposed Prescribing Information for Azstarys, February 09, 2021 

Reference ID: 4753733



10.2 D EMOGRAPm c C HARACTERISTICS (STUDY KP415.E01) 

Open-Label Double-Blind Treatment 

Demographic 
Dose (N=lSO) 

Optimization KP415 Placebo 
Parameters 

(N=lSS) (N=74) (N=76) 
n (%) n (%) n (%) 

Sex 

Male 93 (60%) 44 (59%) 48 (63%) 

Female 62 (40%) 30 (41%) 28 (37%) 

Age 

Mean years (SD) 10.0 (1.6) 10.1 (1.7) 10.1 (1.6) 

Median (years) 10.1 10.4 9.9 

Min, max (years) 6.3, 12.9 6.3, 12.9 6.4, 12.9 

Age Group 

6 t o 9 years 76 (49%) 33 (45%) 38 (50%) 

10 to 12 years 79 (51%) 41 (55%) 38 (50%) 

Race 
Whit e 80 (52%) 38 (51%) 38 (50%) 

Black/ African American 57 (37%) 25 (34%) 31 (41%) 

Asian 7 (5%) 5 (7%) 2 (3%) 

M ult iple 10 (6%) 6 (8%) 4(5%) 

Other 1 (<1%) 0 (0%) 1 (1%) 

Ethnicity 
Hispanic or Lat ino 41 (26%) 20 (27%) 20 (26%) 

Not Hispanic or Latino 114 (74%) 54 (73%) 56 (74%) 

Source: Table 8, Multi-disciplinary Review and Evaluation: NDA 212994 Azstarys (serdexmethy lphenidate and 
dexmethylphenidate) capsules, for o ral use. Review in progress, Accessed February 23, 2021 
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10.3 S UMMARY OF C LINICAL TRIALS 

Trial Phase Trial Description 
Identifier 

Controlled Studies to Support Efficacy and Safety 
KP415.E01 3 Open-label dose optimization x3 weeks followed by randomization to double-blind KP415 

or placebo x7 days, with a classroom laboratory evaluation on the last day. Patients were 
childre n ages 6 to 12 years with ADHD (DSM-5); OL N=155, DB N=74 o n drug, 76 on 
placebo. KP415 doses (total d-MPH) were 20 mg, 30 mg, and 40 mg each morning. The 
primary efficacy endpoint was the change from baseline in t he SKAMP-C scores averaged 
over t he classroom day. 
Studies to Support Safety 

KP415.S01 3 Dose-optimized, open-label, 12-month study in 282 children ages 6 to 13 years with 
ADHD (DSM-5) to assess long-term safety and tole rability. Patients were from Study 
KP415.E01 or de novo. KP415 doses were t he same as in Study KP415.E01. 

Other studies pertinent to the review of efficacy or safety (e.g., clinical pharmacological 
studies) 

KP415.101 1 Exploratory PK comparison between SDX and Concerta in 24 healthy adults. 
KP451.102 1 Exploratory PK and dose proportionality study with SDX in 24 healthy adults. 
KP415.104 1 Food effect study of KP415 capsules in 28 healthy adults. 

KP415.105 1 PK study with t he fina l KP415 capsules in 31 children a nd adolescents with ADHD. 
KP415.106 1 Exploratory urinary excretion study with SDX in 12 healthy adults. 

KP415.107 1 PK bridging study of KP415 capsules to Focalin XR in 30 healthy adults. 
KP415.108 1 Exploratory food effect study with SDX in 14 healthy adults. 
KP415.109 1 Exploratory PK study of different SDX/d-MPH ratios in 48 healthy adults. 
KP415.110 1 Dose proportionality and steady state PK study of KP415 capsules in 23 healthy adults. 
KP415.111 1 Mass balance, metabolism, and excretion study of radiolabeled SDX in 8 healthy male 

adults. 
Human Abuse Liability Studies 

KP415.A01 1 Oral human abuse potential study of SDX, Focal in XR, a nd phentermine in 45 adult 
recreational stimulant users. 

KP415.A02 1 Intranasal human a buse potent ial study of SDX and d-MPH in 45 adult recreational 

stimulant users. 
KP415.A03 1 Intravenous human abuse potent ial study of SDX a nd d-MPH in 30 adult recreational 

stimulant users. 

Source: Modified from Table 6, Multi-disciplinary Review and Evaluation: NDA 212994 Azstarys 

(serdexmethylphenidate and dexmethylphenidate) capsules, fo r o ral use. Review in progress, Accessed February 

23, 2021 
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