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2.  Background 

This application for an extended-release methylphenidate uses the 505(b)(2) pathway and 

references Ritalin as the listed drug. The drug product is intended for once-daily oral 

administration in the morning.  

 

In 2013, the Applicant requested a meeting with the Division and expressed interest in 

developing an extended-release methylphenidate product  

 The target population was adolescents and adults with ADHD. The Division’s 

written response (issued June 14, 2014) advised the Applicant to include studies of children 

ages 6 to 12 years in the development program because ADHD is a childhood-onset disease 

and the Division had evidence that this population used long-acting stimulants. 

 

On December 30, 2016, the Division met with the Applicant and advised conducting a fixed-

dose study in children 6 to 12 years old and including this age group in their open-label safety 

study.  

 

The Division of Medication Error Prevention and Analysis (DMEPA) denied the Applicant’s 

initial proprietary name request for  

 DMEPA approved the name “Adhansia” on May 8, 2017. 

3.  Product Quality  

The product quality review was performed by: 

• Drug Substance: Sithamalli Chandramouli (primary), Su Tran (secondary) 

• Drug Product: Andrei Ponta (primary), Wendy Wilson-Lee (secondary) 

• Process/Microbiology, Facility: James Laurenson and Cai Chunsheng (primary), 

Raanan Bloom and Rapti Madurawe (secondary) 

• Biopharmaceutics: Parnali Chatterjee (primary), Ta-Chen Wu (secondary) 

• Technical Lead: David Claffey 

The drug product is composed of microbeads; 20% of the dose is in an immediate-release layer 

and 80% of the dose in a  extended-release layer  

 Strengths (25, 35, 45, 55, 70, and 85 mg) are based on the 

methylphenidate hydrochloride salt. At controlled room-temperature, the expiratory date is 24 

months. 

 

The drug substance information was referenced from DMF  all were 

found adequate. The manufacturing process is adequately controlled. The dissolution process, 

(6 hours at pH 1 and 10 hours at pH 7.4) measured at four timepoints, was acceptable. In an in 

vitro alcohol-induced dose-dumping study, an appreciable increase in the release of 

methylphenidate was found at alcohol concentration of 40% v/v, but not at 5 to 20% v/v 
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alcohol concentrations. This information was added to the label. The extended release claim 

was accepted. 

 

The Quality Review Team recommends approval. 

4.  Nonclinical; Pharmacology/Toxicology 

The primary pharmacology/toxicology reviewer was Deepa Rao; the secondary reviewer was 

Pharmacology Supervisor Ikram Elayan. 

 

The Applicant did not submit any nonclinical studies. The drug product uses a  

methacrylate copolymer . Based 

on the calculations from Dr. Rao,  of the drug product  

offers margins of at least  times the no observed adverse effect 

level (NOAEL) in children, adolescents, and adults, respectively. All other listed excipients are 

at acceptable levels per the Agency’s Inactive Ingredients Database. 

 

The Pharmacology/Toxicology Team recommends approval. 

5.  Clinical Pharmacology 

The primary Clinical Pharmacology reviewer was Kofi Kumi; the secondary reviewer was 

Team Leader Luning (Ada) Zhuang. Their findings are as follows: 

 

• After administration of Adhansia XR, two distinct peak concentrations are observed with 

the 1st occurring in about 1.5 hours and the 2nd in about 12 hours post dose. This is 

indicative of the immediate and delayed release components of the formulation. 

 

• After administration of 100 mg Adhansia XR daily and 20 mg IR methylphenidate three 

times daily for 5 days in a comparative bioavailability study, exposure to racemic (d,l)-

methylphenidate (AUC0-24) and minimum concentration (Cmin) were about 50% and 

288% higher after Adhansia XR, respectively. The 1st peak concentration (Cmax) was 

22% higher but the 2nd Cmax was similar at steady state. Partial (p) AUC 0-4h, pAUC8- 

12h, pAUC12-16h, pAUC12-t were about 31%, 13%, 126%, 220% higher, respectively, 

but AUC4-8h was about 20% lower after Adhansia XR compared to IR methylphenidate at 

steady state. The exposures were not equivalent except pAUC8-12h. Clinical safety and 

efficacy studies were thus required to demonstrate effectiveness at various time points 

during the day up to 16 hours post-dose. 

 

• AUC0-inf and AUC0-t of methylphenidate are equivalent after a single dose 

administration of 70 mg Adhansia XR and 72 mg Concerta. However, pAUCs (AUC0-3, 

AUC3-7, AUC7-12, AUC12-16) and Cmax of methylphenidate were not equivalent. 

Clinical safety and efficacy studies were thus required to demonstrate effectiveness at 

various time points during the day up to 16 hours post-dose. 
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• Adhansia XR can be administered with or without food. The entire contents of Adhansia 

XR capsule can be sprinkled on applesauce or yogurt and consumed without chewing. 

 

• Given that the delayed release coating is dissolved and methylphenidate is released  

 pH modulators, such as proton pump inhibitors, should be co-administered 

with caution and based on clinical response, with alternate medication used if needed. 

 

The Clinical Pharmacology Team recommends approval. 

6.  Clinical Microbiology  

See Section 3 for the product’s Quality Review Team. The microbiology review found that the 

proposed drug product is a non-sterile capsule. The Applicant performed microbiological tests 

on release and stability of the drug product. All batches have met USP specifications to date. 

The Applicant intends to continue monitoring microbiological quality per USP specifications 

for the commercial product. This is acceptable (p. 9, Quality Assessment for NDA 212038). 

7.  Clinical/Statistical Efficacy 

The primary clinical reviewer was Nancy Dickinson; the secondary reviewer was Team Leader 

(and CDTL) Bernard Fischer. The primary biometrics reviewer was Satish Misra; the 

secondary reviewer was Team Leader Peiling Yang (with assistance from primary biostatistics 

reviewer Yang (Kelly) Yang). Dr. Peiling Yang and her Division Director, H.M. James Hung, 

disagreed with many of the analyses and interpretations from Dr. Misra’s review. Therefore, 

Dr. Peiling Yang’s biostatistics review forms the basis for the summary below. 

 

Table 1 includes the clinical studies submitted for efficacy for this NDA. The review team 

used Studies 063-008 and -010 to evaluate effectiveness in adults and Studies 063-009 and -

015 to evaluate effectiveness in pediatric patients (ages 12 to less than 18 and ages 6 to less 

than 12, respectively). 
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Table 2. PERMP Results at Each Time Point for Study 063-008. 

 
 

The results showed efficacy at hours 1, 2, 8, 11, and 16 hours—but not at Hours 5 and 14. The 

Applicant noted that there was large period effect (whether the patient took drug or placebo 

first in the cross-over phase of the study), especially in the pre-dose scores. They conducted 

two post-hoc analyses: 

• The pre-dose score was changed from a dependent variable to a covariate in their model 

(Table 3) 

• The dependent variable was changed from the score at each time point to the change from 

the pre-dose score (Table 4) 

 

Table 3. PERMP Results at Each Time Point for Study 063-008; Applicant’s First Post-

hoc Analysis. 
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Table 4. PERMP Results at Each Time Point for Study 063-008; Applicant’s Second 

Post-hoc Analysis. 

 
These changes led to statistical significance for the Hour 5 time-point, but the Hour 14 time-

point remained non-significant. Dr. Peiling Yang agreed that these post-hoc adjustments were 

appropriate.  

 

Study 063-009 (adolescents) 

Data from Site 8 (10 completers, 3 early terminations) was excluded from analysis after the 

Applicant’s for-cause inspection (due to poor source documentation) discovered numerous 

protocol and Good Clinical Practice violations. The Agency’s sensitivity analysis 

demonstrated that excluding this site had no effect on the determination of efficacy. 

  

The Applicant amended the statistical analysis plan (SAP) for this study twice without 

presenting these changes to the Agency. Their NDA submission, which compared pooled drug 

versus placebo and used last-observation-carried-forward, was not acceptable. Therefore, the 

biostatistics team conducted their own analysis of the data using the last SAP the Agency had 

agreed upon (Table 5). 
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Table 5. Agency Calculation of Study 063-009 Results. 

 
 

Study 063-010 (adults) 

The Applicant also amended the SAP for this study without presenting the changes to the 

Agency. The Agency biostatistics team’s analysis of the data is presented in Table 6. 
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Table 6. Agency Calculation of Study 063-010 Results. 

 
 

Study 063-015 (children) 

After a 6-week dose optimization phase, patients were randomized to 1 week of drug at the 

optimized dose or placebo (see Table 7 for the distribution of optimized doses).  

 

Table 7. Optimized Dose Distribution for Study 063-015. 

 
 

At the end of the randomized, double-blind week, patients completed a testing day in a 

laboratory classroom environment. On the testing day, the Swanson, Kotkin, Agler, M-Flynn 

and Pelham-Combined (SKAMP-C) score was collected pre-dose and at 1, 2, 4, 6, 8, 10, 12, 

and 13 hours post-dose. The primary endpoint was the post-dose SKAMP-C score averaged 

for all doses and timepoints (Table 8). The prespecified secondary endpoints were the post-

dose SKAMP-C scores averaged across doses for each time point (Table 9).  
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Safety Summary 

In Study 063-009, there was no obvious dose-response for most AEs. However, in Study 063-

009, dry mouth and nausea increased disproportionately in the 100 mg-group while decreased 

appetite increased disproportionately in the 70- and 100-mg-groups.  

 

In Study 063-010, weight loss, decreased appetite, insomnia, and vomiting appeared to 

demonstrate at least a partial dose-response. Coupled with the two incidents of delirium (one at 

70 mg and one at 85 mg), it appeared that a disproportionate increase of AEs (in total) was 

seen at and above 70 mg.  

 

There were no unique, unexpected safety signals identified in the Adhansia XR development 

program. All of the reported AEs were consistent with our prior experience with the stimulant 

class and can be mitigated through labeling. 

9.  Advisory Committee Meeting  

This section is not applicable to this application.  

10. Pediatrics 

See Sections 7 and 8 for a review of the effectiveness and safety in pediatric patients.  

11. Other Relevant Regulatory Issues  

None. 

12. Labeling  

Division of Medication Error Prevention and Analysis (DMEPA) 

Loretta Holmes, DMEPA reviewer, and Teresa McMillan, DMEPA Team Leader, reviewed 

the Applicant’s proposed labeling and packaging. DMEPA found the labeling and packaging 

acceptable. 

 

Division of Pediatric and Maternal Health (DPMH) 

The primary DPMH reviewer was Carrie Ceresa, the secondary reviewer was Team Leader 

Miriam Dinatale. DPMH revised subsections 8.1, 8.2, and 17 in the Adhansia XR label for 

compliance with the PLLR.  

 

Controlled Substance Staff (CSS) 

The primary CSS reviewer was Shalini Bansil, the secondary reviewers were Team Leader 

Martin Rusinowitz and senior pharmacologist Silvia Calderon. The CSS review states that 

Adhansia XR is expected to have similar abuse liability as other MPH products given its 

similar relative bioavailability when compared to immediate-release methylphenidate as well 
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as its similar adverse event profile. The CSS Team concurs with the Applicant that Adhansia 

should be maintained on Schedule II of the Controlled Substances Act. 

 

Dosing, Safety, and Efficacy 

Because of the timing of statistical significance in Study 063-008,  

 Although Hour 16 was 

positive, Hour 14 was not.  

  

 

There was no clear efficacy-related dose-response—and the highest doses tested were not 

statistically different from placebo. However, considering the totality of the results, the 

Division believes that efficacy was demonstrated for Adhansia XR. Because of the pattern of 

efficacy results and reported adverse reactions, the Division included the following dosing 

recommendation in the label: 

 

Titrate the dose in increments of 10 to 15 mg at intervals of no less than 5 days. 

Dosages higher than 100 mg daily in adults and 85 mg daily in pediatric patients 

have not been evaluated in clinical trials and are not recommended. Although 

efficacy was demonstrated in short-term controlled trials in adults at dosages of 

100 mg daily, dosages above 85 mg daily were associated with a disproportionate 

increase in the incidence of certain adverse reactions. In short-term controlled 

trials in pediatric patients, efficacy was demonstrated at dosages of 70 mg daily, 

but dosages 70 mg daily and higher were associated with a disproportionate 

increase in the incidence of certain adverse reactions. Individualize dosage 

adjustments based upon assessment of clinical benefit and tolerability with careful 

consideration of the dose-related adverse reactions. 

13. Postmarketing Recommendations 

Risk Evaluation and Management Strategies (REMS) 

There was no unique safety signal identified for this product that would require a REMS.  

 

Postmarketing Requirements (PMRs) and Commitments (PMCs) 

The Division will require two PMCs: 

 

1. PMC 3570-1, Conduct an open-label, randomized, multiple-dose, safety, tolerability, and 

pharmacokinetic study of Adhansia XR (methylphenidate extended-release tablets) in male 

and female children (4- to less-than-6-years of age) with ADHD. The Sponsor proposes to 

extrapolate efficacy using the PK data in children 4-5 years of age. 

Final protocol submission: 08/2019 

Study Completion: 08/2021 

Final report submission: 02/2022 
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2. PMC 3570-2, Conduct a 1-year, open-label extension study to obtain additional information 

on safety and tolerability of Adhansia XR (methylphenidate extended-release tablets) in 

children ages 4 to 12 years diagnosed with ADHD. 

Final protocol submission: 08/2019 

Study Completion: 03/2024 

Final report submission: 09/2024 

14. Recommended Comments to the Applicant 

None. 
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