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I. Summary and Background

DAYTRANA (Methylphenidate Transdermal System) is an adhesive-based matrix
transdermal therapeutic system (patch) that provides continuous systemic delivery of
methylphenidate, a central nervous system (CNS) stimulant, during application to intact
skin. The chemical name for methylphenidate is d,/ (racemic) methyl-alpha-phenyl-
alpha-(2-piperidyl)-acetate. The sponsor has submitted NDA 21,514 for DAYTRANA in
the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in children ages 6-12
years.

The sponsor’s submission is a complete response to the Division’s Approvable letter
dated December 23, 2005. The NDA was submitted on June 28, 2005, as a response to a
Not Approved action.

In my opinion, the sponsor has provided an adequate response to the Division’s concerns
and requests. 1 recommend that the Division take an Approvable action for NDA 21,514
for DAYTRANA in the treatment of ADHD in children.

11. Approvable Issues Identified by the Division
A. Safety Issues
1. Contact Sensitization .

There is a concern that use of DATRANA can cause contact sensitization. The Division
proposes language regarding contact sensitization in the WARNING section of labeling,
since contact sensitization has the potential to be a serious adverse event. It is possible
that a patient with contact sensitization due to DAYTRANA could not be safely exposed
to any methylphenidate product (including oral formulations) in the future, due to the
possibility of a serious systemic hypersensitivity response. Although there has not been a
clearly identified case of sensitization in the DAYTRANA program to date, it is possible.
that there were cases that were not identified; the program did not have a rigorous system
for testing for possible cases of contact sensitization. Furthermore, there were several
discontinuations due to rash in the clinical DAYTRANA program.

The sponsor responded to the Division’s request to provide more information about
contact sensitization and potential contraindication to oral methylphenidate in patients
who are sensitized in association with the use of DAYTRANA. The sponsor arranged a
discussion between the Division and Erin Warshaw, M.D., a dermatologist at the
University of Minnesota. In her manuscript accepted for peer-reviewed publication, Dr.
Warshaw states that: “Most patients are able to successfully transition to oral medication
after failing transdermal therapy because of allergic contact dermatitis.” She also states:
"However, most drug manufacturers do not recommend oral challenge for patients
topically sensitized to drugs." They gave examples of other transdermally delivered
drugs where oral re-challenge was performed.



FDA consultants in the Dermatology Division have proposed language for labeling that
discusses the issue of contact sensitization. They note that the use of DAYTRANA can
lead to contact sensitization and that DAYTRANA should be discontinued if contact
sensitization occurs. Diagnosis of allergic contact dermatitis should be corroborated by
appropriate medical testing. Patients sensitized from use of DAYTRAN, as evidenced by
development of an allergic contact dermatitis, may develop systemic sensitization or
other systemic reactions if methylphenidate or related drugs are taken via other routes,
e.g., orally. Manifestations of systemic sensitization may include a flare-up of previous
dermatitis or of prior positive patch-test sites, or generalized skin eruptions in previously
unaffected skin. Other systemic reactions may include headache, fever, malaise,
arthralgia, diarrhea, or vomiting. Furthermore, patients who develop contact sensitization
- to DAYTRANA and require oral treatment with methylphenidate should be initiated on
oral medication under close medical supervision. It is possible that patients who develop
an allergic sensitivity to methylphenidate as a result of taking DAYTRANA may not be

~ able to take methylphenidate in any form subsequently, due to safety concerns.

2. Erythema and Irritation Associated with the Use of DAYTRANA

The sponsor added a section to labeling entitled Skin Irritation to labeling to help
distinguish skin irritation from contact dermatitis.

3. Adverse Events Stratified by Age

The sponsor provided adverse events data from all studies, stratifying by age groups. The
adverse events associated with higher mg/kg doses are easily monitored. There were no
new or unexpected adverse events in any of the age groups. In my opinion, there is no
particular safety concern regarding age subgroups of patients, and there is no need for
specific labeling of adverse events according to age groups.

4. Monitoring and Reporting on Abuse, Misuse or Diversion with DAYTRANA

The sponsor agrees to submit all serious outcome cases of abuse, misuse, or diversion on
an expedited basis (15 days). The sponsor has identified appropriate sources of
information from which cases would be obtained. In addition, the sponsor has agreed to
include and summarize al cases of abuse, misuse, or diversion in Periodic Reports. The
sponsor also agrees to submit within the Periodic Reports a summary of data analyses
from Federal Surveys Monitoring, School/Community Monitoring, and other surveillance
sources. The sponsor will submit a modified and improved Scholl/Community
Monitoring protocol and data analysis plan.

As part of an educational program directed at physicians, pharmacists, and patients and
their families/caregivers, the sponsor will provide a toll-free phone number to facilitate
the appropriate use of DAYTRANA. The number will be included in the information,

website, and promotional and education materials as follows: “For questions regarding
Daytrana please call 1-800-828-2088” or “For more information call 1-800-828-2088.”



Risk Management Coordinator

The role of the risk management coordinator (RMC) is to facilitate the development,
implementation, monitoring, and reporting of the comprehensive risk management
program. The RMC, a health professional working within the Shire Global
Pharmacovigilance & Risk Management department, with responsibilities for ICSR
review and PSUR preparation, will serve as the primary internal contact for all
communication and activities regarding risk management for both internal and external
parties, including the direct recipients of primary surveillance data. In this role, the RMC
is responsible for ensuring the investigation and follow through of potential safety
signals. The RMC liaises with external expert advisors to validate results and
recommendations from the external consultants, and convenes the internal Risk
Management Team to consider recommendations, discuss potential interventions, and
guide implementation of an intervention. The RMC, within the functional
pharmacovigilance role, is also responsible for ensuring that reports meeting the criteria
for 15-day expedited reports are processed appropriately, and that the results of
surveillance activities are incorporated into the Periodic Safety Update Reports.

5. Safety Update

The sponsor has provided a complete Safety Update. The update contains data, tables,
and summaries of the two ongoing, long-term, extension, open label studies of
DAYTRANA in the treatment of ADHD in children. These are Study SPD485-303 and
Study SPD485-305.

Study SPD485-303 is a Phase 3, multicenter, open-label study designed to evaluate the
safety of Daytrana (12.5, 18.75, 25, and 37.5 m2 patch sizes) for one year in pediatric
subjects diagnosed with ADHD who have been exposed to study medication in one of the
antecedent Daytrana protocols (SPD485-102, SPD485-201, SPD485-302, or N17-021).
There were 327 subjects.

In Study SPD485-303, there were no deaths. There were 3 serious adverse events
(contusion, ankle fracture, and, syncope). All 3 were considered not to be related to
treatment with Daytrana, and all 3 serious adverse events resolved. The etiology of the
syncope events was not determined. Adverse event was the reason for discontinuation for
7.7% of the subjects. Two of these subjects discontinued due to rash or allergic
dermatitis. None of the AE associated with study discontinuation were new or
unexpected. Almost all of these AE were related to sleep disorder, decreased weight,
abdominal pain, altered mood/affect, tic, rash, and elevated blood pressure. The most
commonly reported AE were the typical AE previously reported with Daytrana use
during other trials. There were no new or unexpected adverse events.

Study SPD485-305 is a multicenter, long-term, open-label study evaluating the efficacy,
safety, and tolerability of Daytrana in children (ages 6-12) who have been treated with
extended-release methylphenidate (Ritalin LA, Concerta, or Metadate CD) for ADHD.
There were 127 subjects.



In Study SPD485-305, there were no deaths. One subject had the serious adverse event,
worsening ADHD, which resolved. One subject had the serious adverse events, acute
depression and suicide attempt. The subject was a 12-year-old female. She was
hospitalized for acute depression and suicide attempt after experiencing aggression,
agitation, flat affect, mood swings, and social withdrawal. The events occurred one day
after discontinuing study medication. The subject ingested Alavert 5 tablets (unknown
strengths) in a suicide attempt. Therapeutic interventions during the hospitalization
included methylphenidate 54 mg/day. The AE were considered resolved 7 days later.

Adverse event was the reason for discontinuation for 4% of subjects in Study
SPD485-30. Skin irritation at the patch site was the reason for discontinuation for 2.4%
of subjects. The adverse events included worsening ADHD in one subject. Another
subject had the AEs, aggression, agitation, flat affect, mood swings, avmdant behavior,
acute depression, and suicide attempt.

The most commonly reported AE were the typical AE previously reported with Daytrana
use during other trials. There were no new or unexpected adverse events.

B. Other Approvable Issues
1. Educational Plan and Patient Package Insert

The sponsor has agreed to continue characterization of responses to methylphenidate
delivered transdermally and to educate clinicians about identifying and managing
potential cases of contact sensitization. The sponsor has proposed a detailed plan which
seems acceptable at this point. The sponsor also agrees to provide to consumers
educational materials regarding dermatological adverse events.

The sponsor agrees to prov1de educational materials aimed at patients, parents, or
caregivers, written at a 6th-8" grade reading level.

2. Postmarketing Commitments

The sponsor commits to conduct a postmarketing study designed to investigate and
characterize contact sensitization associated with the use of methylphenidate transdermal
system. The sponsor agrees to provide the results of the study within the timeframe
specified (i.e., within 2 years following approval). The sponsor plans to consult with the
Division in the development of this protocol

3. Pediatric Research Equity Act

The sponsors commit to develop and conduct a study of Daytrana in the treatment of
children ages 13-17 years with ADHD within the timeframe specified, once final
concurrence on study design has been reached (i.e., within 3 years following NDA
approval and concurrence on study design) and will work with the Division to potentially
ask for a Written Request for this protocol.



4. Labeling (Package Insert)

Currently, the Division and the sponsor are negotiating language for labeling.
There 1s a particular focus on the sections pertaining to contact sensitization.

I11. Conclusions and Recommendations

In my opinion, the sponsor has responded fully to the Division’s requests in the
Approvable letter. I recommend that the Division take an Approval action for NDA
21,514 (Methylphenidate Transdermal System in the treatment of Attention Deficit
Hyperactivity Disorder in children ages 6-12).

Robert Levin, M.D., March 31, 2006
FDA, CDER, ODE1, DPP, HFD-130

Cc: NDA
T Laughren
P Andreason
S Player
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CLINICAL REVIEW

1. EXECUTIVE SUMMARY
1.1 Recommendation on Regulatory Action

I recommend that the Division take a not-approvable action for NDA 25-514.
Methylphenidate Transdermal System (MTS) treatment in children (ages 6 to 12) with
Attention Deficit Hyperactivity Disorder (ADHD) was associated with an adverse event
profile and potential risks that could pose clinically important risks to a significant
number of pediatric patients who might be exposed to MTS.

Specifically, treatment with MTS was associated with a high incidence of insomnia,
anorexia or decreased appetite, headache, and gastrointestinal symptoms including
vomiting, nausea, and upper abdominal pain. These adverse events were significantly
more common in the MTS group than in the active comparator group (Concerta) and the
placebo group. MTS treatment was also associated with decreased weight in these short-
term studies.

In addition, treatment with MTS was associated with a relatively high risk of developing
tic disorder, compared to the active comparator group (Concerta) and the placebo group.
Also, treatment with MTS was associated with a significant degree of dermal signs and
symptoms at the patch application site.

In my opinion, the safety and tolerability profile of MTS treatment in these 2 new studies
does not appear to be significantly more acceptable than that in the previous MTS
submission. Generally, it appears that the identical safety concerns remain.

1.2 Recommendation on Postmarketing Actions

Currently, there are no specific recommendations for postmarketing actions, risk
management activities, or Phase 4 commitments, since it is recommended that the
Division take a not-approvable action.

1.3 Reason for the Type 2 Resubmission

The sponsor has submitted a Type 2 Resubmission for Methylphenidate Transdermal
System (MTS) in the treatment of ADHD. The original NDA (submitted on June 27,
2002) resulted in a not-approvable action taken by the Division of Neuropharmacological
Drug Products (April 23, 2003). Although the sponsor had demonstrated the efficacy of
MTS in one controlled trial, the Division concluded that subjects experienced excessive
drug exposure at inappropriate times of the day (including the evening), and they
experienced unacceptable incidences of insomnia, anorexia, and significant weight loss in
the short term. Furthermore, these adverse events could possibly result in growth
retardation or other serious adverse consequences during more chronic treatment.



Moreover, the potential benefits of MTS relative to other once-a-day products available
for this population were not thought to outweigh the risks associated with MTS treatment.

The Division suggested that decreasing the patch wear time (from 12 hours) may
decrease the risk of insomnia, anorexia, and significant wear time to acceptable levels.
The sponsor would need to conduct a new trial demonstrating that MTS with a decreased
wear was both safe and effective in the target population.

The Division recommended a classroom study including pharmacokinetic and
pharmacodynamic (using the SKAMP Scale) assessments to define more clearly the time
course of effect of treatment. The Division asked the sponsor to prospectively monitor
insomnia (using an appropriate, directed assessment), anorexia (assessing weight gain or
loss), blood pressure, and pulse. The Division also requested that the sponsor use an
active comparator (a long-acting oral formulation of methylphenidate) in the study, in
order to compare the adverse events profiles of the two types of methylphenidate
formulations. :

In addition, agency Dermatology consultants concluded that there is a possible signal for
skin sensitization with periods of use longer than the 6-week duration of the study. A skin
exposure study of longer than 6-week duration would be helpful in investigating this
potential signal.

The Division also concluded the MTS posed a significant abuse liability, since it appears
that the methylphenidate in MTS may be extracted with common household solvents.
This makes it available to be diverted and abused in a non-patch-bound form. Even if the
methylphenidate contained in MTS could not be extracted, significant amounts of
methylphenidate remain in the patch to be diverted and abused. Additional amounts of
methylphenidate would be available for diversion if wear-time were decreased.

1.4 Summary of Clinical Findings
1.4.1 Brief Overview of Clinical Program

The sponsor has submitted data from 2 new clinical studies of Methylphenidate
Transdermal System (MTS) in pediatric patients (ages 6 to 12) with Attention-
Deficit/Hyperactivity Disorder (ADHD).

Study 201 is a phase 2, multi-center, randomized, double-blind, placebo-controlled dose
optimization and analog classroom, crossover study. The main objectives were to assess
the time course of treatment effect, and the safety and tolerability of MTS treatment in
children with ADHD. The study began with a 5-week open-label dose optimization
phase in which all subjects were treated with MTS. Individual subjects’ doses were
titrated weekly, depending on the subject’s clinical response and tolerability. Patch sizes
used included 12.5cm2, 18.75cm2, 25cm2, and 37.5cm2. Immediately after the end of 5
weeks, there was a 2-week double-blind, placebo-controlled crossover phase. In the



controlled crossover phase, each subject had one week of MTS treatment and one week
of placebo treatment, in one of two randomized sequences.

Study 302 was a phase 3, multi-center, outpatient, randomized, double-blind, placebo-
controlled and active-controlled, parallel group dose optimization study, designed to
evaluate the safety and efficacy of Methylphenidate Transdermal System (MTS)
(compared to matching placebo transdermal system as well as CONCERTA and
matching oral placebo) in pediatric patients (ages 6-12 years) with ADHD. The duration
of the dose optimization phase was 5 weeks, and the duration of the maintenance phase
was 2 weeks. MTS patch sizes used included 12.5cm2, 18.75¢m2, 25cm?2, and 37.5cm2.
Matching placebo Transdermal System patches were used. Concerta doses used were

1.4.2 Efficacy

In both studies, the sponsor demonstrated the efficacy of MTS in the treatment of
children with ADHD.

In Study 201, the primary efficacy endpoint was the change from baseline in the mean
Swanson, Kotkin, Agler, M-Flynn, and Pelham Rating Scale (SKAMP) deportment scale,
which is an appropriate efficacy measure for a trial in subjects with ADHD. The
SKAMP was measured at pre-dose, 2.0, 3.0, 4.5, 6.0, 7.5, 9.0, 10.5 and 12.0 hours post
application of MTS. Subscale scores for deportment, attention and quality of work were
evaluated at each time point to assess the duration of effect of MTS vs. placebo. Using
the ITT data set provided by the sponsor, the statistics reviewer duplicated the efficacy results. for
the primary endpoint and he derived the same p-values. The results are depicted in Table 3.1.1.5.

Table 3.1.1.5 Analysis of Mean SKAMP Deportment Score during Patch Application
(Hours 2.0 — 9.0): ITT Population

MTS Placebo p-value
(N=79) (N=79)
Mean (SD) 3.2 (3.64) 8.0 (6.33)
LS Mean (SE) 3.2 (0.58) 8.0 (0.58) <0.0001°
Difference and 95% CI of
LS Means (MTS-Placebo) [-4.8 (-5.89, -3.63) NA

*: The p-value is obtained using the mixed effects model.

In Study 302, the primary efficacy endpoint was the change from baseline in mean
clinician-rated ADHD-Rating Scale-IV (ADHD-RS-IV) among treatment groups
(MTS, placebo TS, Concerta, and matching placebo). The ADHD-RS-1V is an
appropriate efficacy measure for a trial in children with ADHD.

Using both the ITT and PP data sets provided by the sponsor, the statistics reviewer
duplicated the efficacy results for the primary endpoint using both the LOCF and OC data



sets, and he derived the same p-values. The results of ITT population analysis are given
in the following table.

Table 3.1.2.5 Analyses of the Change from Baseline of ADHD-RS-IV Total Score

(ITT Population) '
MTS Concerta Placebo
(N=96) (N=89) . (N=85)
LOCEF analysis
N 96 39 85
Mean (SD) -24.2 (14.55) | -22.0(14.91) | -9.9 (14.06)
LS Mean (SE) -24.2 (1.45) -21.6 (1.51) | -10.3 (1.54)
Difference and 95% CI of -13.89 -11.32
LS Means (Active-Placebo) | (-18.06, -9.72) | (-15.58, -7.06)
p-value <0.0001 <0.0001
OC Analysis
N 70 64 3]
Mean (SD) -29.8 (10.40) | -28.0(11.13) | -22.4 (13.67)
LS Mean (SE) -30.1 (1.21H) -27.2(1.27) -23.5 (1.83)
Difference and 95% CI of -6.58 -3.77
LS Means (Active-Placebo) | (-10.91, -2.24) | (-8.19, 0.66)
p-value 0.0032 0.095
1.4.3 Safety

Deaths, Serious Adverse Events, Discontinuations due to AE, and Common AE
There were no deaths in Study 201 or Study 302. There were no serious adverse events
reported in Study 201 or Study 302. In the studies combined, there were a number of
discontinuations due to adverse events that were probably related to treatment with MTS
and were clinically significant. These included tic (3), anorexia (2), rash at patch
application site (4), elevated blood pressure (1), weight loss (1), and mood lability (2).
During Study 302 in the Concerta group, there were several discontinuations due to AE
that were possibly related to treatment with Concerta. These included syncope,
aggression, anger, and headache (1 case each).

The most commonly reported AE attributable to MTS treatment in Study 201 and Study
302 (respectively) were anorexia (29% and 26%), insomnia (16% and 13%), headache
(12% and 15%), nausea or vomiting (10% and 22%), abdominal pain (8% and 7%), and
weight decreased (2% and 9%). In addition, irritability, lability, or anger was reported
for 15% of subjects in Study 201.

In Study 302, irritability and affective lability were reported for 7% and 7% of subjects,
respectively. In the cases of tic, insomnia, anorexia, decreased appetite, weight
decreased, nausea, vomiting, and affective lability, the proportions of subjects with these
AE in the MTS group exceeded those in the Concerta group.

Weight Findings
In both studies, there was a trend toward weight loss. The mean weight decreased in the
MTS groups. Furthermore, there were decreases in the mean z-scores for both weight



and BMI in the MTS groups. The clinical significance of the finding of weight loss is
currently unclear. However, during chronic use of MTS, it is possible that exposed
patients could experience more pronounced weight loss.

In Study 201, at the end of Week 6, there was a decrease in mean weight of -2.2 lbs and -
0.6 Ibs in the MTS and PTS groups, respectively At the end of Week 7, the change in
weight was -1.3 lbs and -0.6 1bs in the MTS and PTS groups, respectively. In Study 201,
-the mean z-score for weight decreased from -0.08 to — 0.15. The mean z-score for height
increased from -0.06 to -0.03. Mean z-scores for BMI decreased from -0.07 to — 0.21.

In Study 302, there was a decrease in mean weight from baseline at all in both the MTS
and CONCERTA groups, while subjects in the placebo group had an increase in mean
weight from baseline. The maximum mean decrease in weight from baseline was
observed at Visit 8 in both the MTS (-2.2lbs) and CONCERTA (-2.11bs) groups. The
maximum mean increase in weight from Baseline in the placebo group was +2.11bs at
Visit 8. In the MTS group, there was a higher proportion of subjects with weight
measurements below the normal range, compared to the Concerta and placebo groups.
between Baseline and Visit 9 in the MTS group. At Visit 9, three (3.1%) MTS subjects
had weight measurements below the normal range. There were no subjects with weight
measurements below the normal range in the CONCERTA or placebo groups.

The mean z-score for weight decreased in both the MTS and CONCERTA groups. In the
MTS group, the mean z-score decreased from 0.05 to -0.21. In the Concerta group, the
mean z-score decreased from 0.28 to 0.04. In the placebo group, the mean z-score
increased from 0.15 to 0.24. The mean z-score for height was relatively unchanged from
Screening to Visit 9 in all three treatment groups. The mean z-score for BMI decreased
from 0.13 to -.0.23 in the MTS group, and it decreased from 0.30 to — 0.06 in the
Concerta group. In the placebo group, the mean z-score for BMI increased from 0.25 to
0.34.

Vital Signs Findings »

Generally, MTS treatment had few clinically significant effects on blood pressure, pulse,
or temperature. In Study 201, there were no significant changes or differences in mean
diastolic blood pressure, systolic blood pressure, or heart rate. The sponsor
acknowledges that heart rate often increased in subjects shortly after patch application.

In the open-label phase, one subject (1%) had significantly elevated blood pressure.
During the placebo-controlled phase, 2.5% of subjects in the MTS group had elevated
blood pressure (compared to 0% in the placebo group). Of note, one subject discontinued
due to elevated blood pressure.

In Study 302, there were small increases in mean systolic blood pressure from baseline to
Visits 6, 7, 8, and 9 in both the MTS and CONCERTA groups, compared to the placebo
group. The maximum mean increases in systolic BP from Baseline were observed at Visit
7 (1.3mmHg) in the MTS group and at Visits 6 and 7 (1.6mmHg) in the CONCERTA
group. Similarly, small increases in mean diastolic blood pressure were observed at most
visits in the MTS and CONCERTA groups. The maximum mean increases in diastolic
BP from Baseline were observed at Visit 7 in the MTS group (1.6mmHg) and at Visit 8
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in the CONCERTA group (2.7mmHg). In the MTS group, no subjects had systolic BP or
diastolic BP above the normal range compared to baseline. Several subjects in the
Concerta group had systolic BP measurement above the normal range.

There were no notable differences in mean change from baseline in pulse among the three
treatment groups at most visits. At Visit 9, an increase in mean in pulse was noted in the
MTS (5.2 bpm) and CONCERTA (4.7 bpm) groups compared to the placebo (1.0bpm)

group.

The number of subjects with pulse measurements above the normal range was higher at
most visits compared to the number of subjects with above normal pulse values at
baseline. However, the incidence of pulse values above the normal range was generally
similar between the active treatment groups and placebo. At Visit 8, the incidence of
pulse values above the normal range was similar between the two active treatment
groups, yet higher than in the placebo group.

Sleep Findings

As noted above, insomnia was a commonly reported adverse event in both pivotal studies
(16% and 13% in studies 201 and 302, respectively). In Study 303, insomnia was
reported for 8% and 5% in the Concerta and placebo groups, respectively. In my opinion,
the proportion of subjects in the MTS group who had insomnia is significant, especially
when compared to the proportions in the Concerta and placebo groups.

The sponsor also conducted a prospective, directed assessment of sleep functioning. The
instrument used was the Child’s Sleep Habits Questionnaire (CSHQ)." The CSHQ is a
directed assessment of numerous items related to sleep function. It is designed to screen
for the most common sleep problems in children aged 4 to 12. It assesses sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, and daytime
dysfunction. The CSHQ has 33 questions, responses range from 1 (rarely occurring) to 3
(usually occurring) with total scores ranging from 33 to 99. The specific CSHQ items are
listed in Section. Generally, in both studies, results of the CSHQ assessment suggested
that there was no significant effect of MTS treatment on sleep. However, in my opinion,
in my opinion, the use of the CSHQ, which uses a number of items, may obscure the
extent of the problem with insomnia in these studies, since many of the items do not
appear to be directly relevant to the sleep problems specific to stimulant treatment. The
most relevant items pertain to initial, middle, and terminal insomnia as well as sleep
duration and quality. Use of the CSHQ may dilute possible clinically important adverse
events related to insomnia.

Clinical Laboratory Findings

There were few significant clinical laboratory findings. There were no significant
differences in mean hematology or chemistry parameters. Two subjects had eosinophilia,
and one had a decreased platelet count. Neither abnormality was likely to be related to
MTS treatment, and there no apparent clinical symptoms related to these laboratory
abnormalities. On e subject was discontinued due to having an abnormal lymphocyte
morphology.
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There were no significant changes in mean chemistry parameters, and there were no
significant differences between groups. Among the few abnormalities in clinical
chemistry parameters, non was likely due to MTS treatment.

1.4.4 Dosing Regimen and Administration
DOSAGE AND ADMINISTRATION
Four dosage strengths for Methylphenidate Transdermal System (MTS) are available:

12.5 cm?, 18.75 cm?, 25 cm?, and 37.5 cm?. The corresponding dosage rates and
methylphenidate contents are listed in the table below.

Dose Dosage Rate*  Patch Size Methylphenidate

Delivered (mg) (mg/hr) (cm?2) Content per Patch**
Over 9 Hours (mg)
10 1.1 12.5 27.5
— - 18.75 41.3
20 2.2 25 55.0
e ~— 37.5 82.5

It is recommended that the patch be applied to the hip area in the morning and worn for
9 hours. The sponsor recommends the titration schedule below for patients newly treated
with methylphenidate.

Upward Titration, if Response is Not Maximized

Week 1 Week 2 Week 3 Week 4
10mg ~mg 20 mg “mg :
(1.1 mg/hr)* (" —mg/hr)* (2.2 mg/hr)* _ “mg/hr)* ~__

Patients currently treated with methylphenidate extended release (methylphenidate-ER)
products should follow the conversion guide below when initiating therapy. with MTS.

Conversion from previous daily dosages of methylphenidate-ER less than 18 mg daily to
MTS is not recommended.
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Application

The adhesive side of MTS should be placed on a clean, dry area of the hip. The area
selected should not be oily, damaged, or irritated. Apply patch to the hip area. Avoid the
waistline, since clothing may cause the patch to rub off. When applymg the patch the
next morning, place on the opposite hip.

MTS should be applied immediately after opening the pouch and removing the protective
liner. Do not use if the pouch seal is broken. The patch should then be pressed firmly in

- place with the palm of the hand for approximately 30 seconds, making sure that there is
good contact of the patch with the skin, especially around the edges. Bathing, swimming,
or showering have not been shown to affect patch adherence. In the unlikely event that a
patch should fall off, a new patch may be applied at a different site, but the total
recommended wear time should remain 9 hours.

Disposal of MTS

Upon removal of MTS, patches should be folded so that the adhesive side of the patch
adheres to itself and should be flushed down the toilet or disposed of in an
appropriate lidded container. Each unused patch should be removed from its pouch,
separated from the protective liner, folded onto itself, and flushed down the toilet or
disposed of in an appropriate lidded container.

Maintenance/Extended Treatment

There is no body of evidence available from controlled clinical trials to indicate how long
the patient with ADHD should be treated with MTS. It is generally agreed, however, that
pharmacological treatment of ADHD may be needed for extended periods. Nevertheless,
the physician who uses MTS for extended periods in patients with ADHD should
periodically evaluate the long-term usefulness of the drug for the individual patient with
trials off medication to assess the patient’s functioning without pharmacotherapy.
Improvement may be sustained when the drug is either temporarily or permanently
discontinued.

Dose/Wear Time Reduction and Discontinuation

MTS may be removed earlier than 9 hours if a shorter duration of effect is desired or late
day side effects appear. Plasma concentrations of d-methylphenidate generally begin to
decline when the patch is removed. Individualization of wear time may help manage
some of the side effects caused by methylphenidate. If aggravation of symptoms or other
adverse events occur, the dosage or wear time should be reduced, or, if necessary, the
drug should be discontinued. Residual methylphenidate remains in used patches when
worn as recommended.

1.4.5 Drug-Drug Interactions
MTS should not be used in patients being treated (currently or within the

preceding two weeks) with monoamine oxidase inhibitors
(see CONTRAINDICATIONS-Monoamine Oxidase Inhibitors).
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Because of a possible effect on blood pressure, MTS should be used cautiously with
pressor agents.

Methylphenidate may decrease the effectiveness of drugs used to treat hypertension.

Human pharmacologic studies have shown that methylphenidate may inhibit the
metabolism of coumarin anticoagulants, anticonvulsants (e.g., phenobarbital, phenytoin,
primidone), and tricyclic drugs (e.g., imipramine, clomipramine, desipramine).
Downward dose adjustment.of these drugs may be required when given concomitantly
with methylphenidate. It may be necessary to adjust the dosage and monitor plasma drug
concentrations (or in the case of coumarin, coagulation times), when initiating or
discontinuing concomitant methylphenidate.

Serious adverse events have been reported in concomitant use of methylphenidate with
clonidine, although no causality for the combination has been established. The safety of
using methylphenidate in combination with clonidine or other centrally acting alpha-2-
agonists has not been systematically evaluated.

1.4.6 Special Populations

Gender

The pharmacokinetics of methylphenidate after single and repeated doses of MTS were
similar between boys and girls with ADHD, after allowance for differences in body
weight.

Race
The influence of race on the pharmacokinetics of methylphenidate after administration of
MTS has not been defined. '

Age
The pharmacokinetics of methylphenidate after administration of MTS has not been
studied in children less than 6 years of age.

Renal and Hepatic Insufficiency
The pharmacokinetics of methylphenidate after administration of MTS has not been
studied in patients with renal or hepatic insufficiency.

2. INTRODUCTION AND BACKGROUND
2.1 Product Information

Methylphenidate Transdermal System is an adhesive-based matrix transdermal patch
system (patch) provides continuous systemic delivery of methylphenidate, a central

- nervous system (CNS) stimulant, during application to intact skin. The chemical name for
methylphenidate is d,/ (racemic) methyl-alpha-phenyl-alpha-(2-piperidyl)-acetate. It is a
white to off-white powder and is soluble in alcohol, ethyl acetate, and ether.
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Methylphenidate is practically insoluble in water and petrol ether. Its molecular weight is
233.31. Its empirical formula is C1aHi19NOz2. The structural formula of methylphenidate
1s: '

.
e
I N

b -

e———

OCH,

A

Patch Components and Performance

Each once-a-day [TRADEMARK] is designed to release methylphenidate continuously
for at least — hours when in contact with intact skin. The total dose delivered 1s
dependent on the patch size and wear time.: identical.

Dusse Dedivered Ehssare Fuateh Methylphenidate
(o) Dver & Rt Shae Content pur Pateh**
Hours {mghe} {ens’t Gng
1 i1 125 27.8
—_— - 1875 1.3
20 2.2 s 5540

— — 375 2.8
*Nuotinal i vive delivery nile per howr § Gaseic subjects aged 612 when
applied o the hip, based on g Sonr sesr perivd.
semuthylphenidate content b esch pasch.

2.2 Currently Available Treatments for the Indication (ADHD)

Several immediate release methylphenidate formulations are currently marketed

for the treatment of Pediatric ADHD: Methylphenidate HCI, Ritalin, Methylin, and
Focalin. There are also various amphetamine formulations (e.g. ADDERALL,
ADDERALL XR, etc). Three long acting methylphenidate formulations are

currently available and approved for once daily dosing in the treatment of pediatric
ADHD: 1) Ritalin LA, 2) Concerta, 3)Metadate CD and 4) Methylin ER. All these
formulations combine extended and immediate release (ER, IR) components resulting in
different release patterns. Ritalin LA produces greater exposure to MPH and higher MPH
concentrations during the first 6 hours post dosing, a time of great importance in the
school day [the first peak concentration (Cmax), and time to the first peak (Tmax1) is
reached in 1-3 hours]. Concerta peaks after 1-2 hours then increases gradually over the
next several hours with a Cmax of 6.8 hours. Metadate has an early peak concentration
about 1.5 hours after dose intake, and a second peak concentrations (median) about 4.5
hours after dose intake. Methylin ER has duration of action of approximately 8 hours. -
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MTS is supposed to have an advantage to current formulations by providing a once daily
administration, hence, minimizing problems associated with taking oral MPH immediate
release during the school day. There is no other current transdermal formulations.

2.3 Important Issues with Pharmacologically Related Products

Immediate and sustained oral formulations of methylphenidate and other stimulants have
been associated with insomnia, anorexia, weight loss, decreased growth, abdominal pain
and hypertension.

2.4 Presubmission Regulatory Activity & Other Relevant Background Information

Noven Pharmaceuticals, Inc. (Noven) submitted an Investigational New Drug
Application (IND 54,732) for its Methylphenidate Transdermal System (MTS) on
December 12, 1997. On June 27, 2002, Noven submitted an original New Drug
Application (NDA 21-514) for MTS for the treatment of Attention Deficit Hyperactivity
Disorder (ADHD). On April 25, 2003, the Division issued an action Jetter concluding that
the NDA was not approvable. The letter specified the deficiencies and problems in
Noven’s application. Noven met with the Division on May 15, 2003 to discuss

these deficiencies.

On October 10, 2003, Noven submitted to its IND a Request for Special Protocol
Assessment, seeking the Division’s comment on a proposed clinical study (SPD485-301)
designed to address those clinical deficiencies identified in points 1 and 2 of the not
approvable letter. On November 26, 2003, the Division provided comments and found
that the proposed study did not adequately address FDA’s concerns.

On March 1, 2004 Noven requested a Type C meeting to obtain further Division input
on its proposed development plan to address the issues raised in the not approvable letter
and subsequent correspondence related to that letter. The Type C meeting was held on
May 26, 2004. At that meeting, participants from both Noven and its co-development
partner, Shire Development Inc. (Shire), gained Division concurrence with the sponsors’
proposal to pursue three new Phase 1I/IHI studies that would produce data that could
address FDA'’s concerns.

After initiation of these new clinical studies, Noven requested a second Type C meeting
with the Division. FDA granted that request on January 5, 2005 and scheduled the
meeting for April 5, 2005. At this meeting, the sponsors discussed their plans for a Type
2 Resubmission and gained Division concurrence to proceed with a mid-2005
submission.

Non-Approvable Items in Response to the Original MTS NDA Submission

The Division specified a number of problems and deficiencies in the NDA submission
which constituted non-approvable items. The Division had several concerns regarding
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safety, tolerability, and drug exposure during treatment with methylphenidate transdermal
system. The Division’s concerns and comments are specified below:

Actual NA Letter (4/25/03):

Clinical Issues

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 Statistics -

The statistics review was completed by Fanhui Kong, Ph.D. In summary, Dr. Kong
concluded that the sponsor demonstrated the efficacy of MTS in Study 201 and Study
302. He duplicated the sponsor’s efficacy analyses in both studies. For details, please
refer to Dr. Kong’s statistics review.

'3.2 Biopharmaceutics
The results of the Biopharmaceutics review are currently not available.

3.3 Controlled Substance Staff-
The results of the Controlled Substance Staff review are currently not available.

3.4 Dermatology
The results of the dermatology review are currently not available.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

For Study 201, sources of clinical data include the 201 Study Report, the Integrated
Summary of Safety, including text and data tables, and data from JMP files. Similarly,
for Study 302, sources of clinical data include the 302 Study Report, the Integrated

- Summary of Safety, including text and data tables, and data from JMP files. For Study
303, sources of data included the Safety Update.

4.2 Review Strategy

The review focused on all of the efficacy and safety data from the pivotal studies in this
submission, Study 201 and Study 302. The review also focused on interim safety data
from the operi-label extension study, Study 303.

4.3 Data Quality and Integrity
The quality and integrity of the data were acceptable.

4.4 Compliance with Good Clinical Practices
It appears that the studies were conducted in compliance with Good Clinical Practices.
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4.5 Financial Disclosures
Financial disclosures were provided for the investigators who participated in the clinical
studies. It does not appear that there were any significant financial conflict of interest.

5 CLINICAL PHARMACOLOGY

5.1 Pharmacokinetics
The pharmacokinetics of MTS have been studied in healthy adult subjects and in ADHD
patients 6 to 16 years old.

Absorption

MTS continuously releases methylphenidate that is transported across intact skin

leading to therapeutic circulating levels of d- and [-methylphenidate during the
application period. Residual methylphenidate remains in used patches when worn as
recommended. The amount of methylphenidate absorbed systemically is a function of
both wear time and the patch surface area.3 In patients with ADHD, peak plasma levels of
methylphenidate are reached at about 9 hours after single 4 and 8 hours after repeat s patch
applications (12.5 cm2to 37.5 cm2) of MTS worn up to 9 hours. Plasma concentrations
for d-methylphenidate increase throughout the wear-time. After first patch application,
concentrations at 2, 4, and 6 hours were, on average, 7%, 42%, and 66%, respectively, of
cmaX, independent of dose. On repeat dosing, higher concentrations are observed earlier in
the profile. Thus at 2, 4.5, and 6 hours after patch application, they were, on average,
29%, 71%, and 78%, respectively, of cmax . independent of dose. The mean
pharmacokinetic parameters of d-methylphenidate from a repeated dosing study in
ADHD patients (6 to 12 years old) are summarized in Table 1.

TABLE Y
Aiean £ 8D Plasnsa &-Methylphenidate
Pharmavokinetic Parometers After Repeated 9-Honr
Applications of [TRADEMARK] for 7 Days

e  IR7em’ 25 on 375 e’
Paramcters HoEa (N = 323 (M= 27 iN =8
Coenr
fugimnt.} HO0F 1R 239289 3035160 4072273
Toaas 71 8.8 L% £X
thry” 388 AT B HT (T3 al
AL,
v taréond.) P3r2932 [71 2780 23321300 33222540

"Moeshian (range)

Comparable values for I-methylphenidate were 27% to 45% lower, on average, than for
d-methylphenidate on multiple dosing. The terminal elimination half-life (t12) of
d-methylphenidate from plasma was approximately 3 to 4 hours after removal of the
patch (after wear times of 8 to 10 hours), and was independent of patch size. Comparisons
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of cmax values after single and repeated doses of MTS indicate 71 to 104 % accumulation
of d-methylphenidate with repeated dosing.

Dose Proportionality

Following a single 9-hour application of MTS patch sizes of 12.5 cm? to 37.5 cm? to 34
children with ADHD, cmax and AUco- of d-methylphenidate were proportional both to the
patch surface area and to the apparent dose.in Mean plasma concentration-time plots are
shown in Figure 1. cmax of I-methylphenidate was also proportional both to the patch
surface area and to the apparent dose. AUco- of I-methylphenidate was only slightly
greater than proportional both to patch surface area and to apparent dose.

Mean Concentration-time Profiles for d-Methvlphenidate in all Patients {N=34)
Follewing Administration of Single Applications (9 Hour Wear Time) eof 41

Methylphenidate Using [TRADEMARK] 12.5 (1), 25 (¢) and 37.5 (M) em” ? Patch Sizes

0T

d-Methylshenidate cone {ing/mi.)

] 5 10 15 20 25 30
Time &fer [Trademark] Application {hr} ’

Distribution
Methylphenidate plasma concentrations in children with ADHD decline in a multiphasic -
manner upon removal of MTS.

. Metabolism and Excretion
In humans, methylphenidate is metabolized primarily by de-esterification to alpha-
phenyl-piperidine acetic acid (ritalinic acid), which has little or no pharmacologic
activity. In children, the metabolism of methylphenidate after once-daily administration
of MTS, as evaluated by metabolism to ritalinic acid, is similar to that of oral
methylphenidate given three times per day.
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The mean elimination v/ from plasma of d-methylphenidate after removal of MTS
in both children and adults was approximately 3 to 4 hours. The w2 of I-methylphenidate
was shorter than for d-methylphenidate and ranged from 1.4 to 2.9 hours,

~on average.

Food Effects
The pharmacokinetics or the pharmacodynamic food effect performance after application
of MTS has not been studied, but because of the transdermal route of administration, no
food effect is expected.

Adhesion

In multiple clinical trials, the majority of patches remained on patients throughout
treatment days with an average of =90% of the patch surface remaining on the skin.17 No
patients discontinued therapy during clinical trials due to adhesion failure.

Special Populations

Gender

The pharmacokinetics of methylphenidate after single and repeated doses of MTS were
similar between boys and girls with ADHD, after allowance for differences in body
weight.

Race
The influence of race on the pharmacokinetics of methylphenidate after administration of
MTS has not been defined.

Age
The pharmacokinetics of methylphenidate after administration of MTS has not been
studied in children less than 6 years of age.

Renal and Hepatic Insufficiency
The pharmacokinetics of methylphenidate after admlmstratlon of MTS has not been
studied in patients with renal or hepatic insufficiency.

5.2 Pharmacodynamics

Methylphenidate is a CNS stimulant. Its mode of therapeutic action in Attention Deficit
Hyperactivity Disorder (ADHD) is not known, but methylphenidate is thought to block
the reuptake of norepinephrine and dopamine monoamines into the presynaptic neuron
and to increase the release of these monoamines into the extraneuronal space.
Methylphenidate is a racemic mixture comprised of the d- and [-enantiomers. The d-
enantiomer is more pharmacologically active than the /-enantiomer.
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6 INTEGRATED REVIEW OF EFFICACY for STUDY 201
6.1 Indication

The proposed indication for Methylphenidate Transdermal System (MTS) is the
treatment of Attention Deficit Hyperactivity Disorder (ADHD) in children (ages 6 to 12
years).

6.2 Study Design
SPD485-201: Phase II Analog Classroom Study

Description of Study Design _

Study SPD484-201 (201) was a Phase 2, multicenter, randomized, double-blind, placebo-
controlled, analog classroom, crossover efficacy and safety study of Methylphenidate
Transdermal System (MTS) in pediatric subjects (age 6- 12) with a diagnosis of Attention
Deficit/Hyperactivity Disorder (ADHD). The study began with a 5-week, open-label
dose optimization study, followed by a 2-week double-blind, placebo-controlled
crossover phase. In the controlled crossover phase, each subject had one week of MTS
treatment and one week of placebo treatment. Patch sizes used throughout all phases of
the study included 12.5cm2, 18.75cm2, 25cm?2 , and 37.5cm?2 patch sizes).

Primary Study Objective :

The primary objective of was to evaluate, under controlled conditions at multiple time
points throughout the day, the behavioral effects of treatment (MTS compared to
placebo) as measured by the Swanson, Kotkin, Agler, M-Flynn, and Pelham Rating Scale
(SKAMP) deportment scale in children (aged 6-12) diagnosed with ADHD (as per DSM-
IV-TR criteria. '

Secondary Objectives

The main secondary objective was to assess the duration of efficacy of MTS compared to
placebo in children with ADHD using the Permanent Product Measure of Performance;
age-adjusted math test (PERMP) administered at pre-dose, 2.0, 3.0, 4.5, 6.0, 7.5, 9.0, 10.5
and 12.0 hours post application/dosing in a controlled environment.

Safety Objectives included:
e Evaluation of treatment on adverse events, blood pressure, heart rate, weight, physical
examination, ECG parameters, clinical laboratory parameters
o Assessment of sleep parameters using the Child’s Sleep Habits Questionnaire
(CSHQ) '
» Assessment of skin tolerance to MTS using the Dermal Evaluation and Response Scale.

Pharmacokinetic/Pharmacodynamic Objectives:

e To evaluate the pharmacokinetic parameters of MTS by measurement of plasma
d-MPH and [-MPH concentrations and analysis by non-compartmental methods.
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e To assess the relationship between the pharmacokinetics of d-MPH and the
response measures (e.g. SKAMP and PERMP) during the Analog Classroom day.

e To evaluate the relationship between plasma d-MPH concentrations and
measurements of vital signs (blood pressure and heart rate).

e To assess the potential relationship between adverse events and MPH plasma
exposure.

Screening and Washout Period .
Subjects were screened for approximately 2 weeks prior to washout (up to a maximum of
28 days). The washout schedule for prior prohibited medications is in Appendix....

Open-Label Dose Optimization Period:

The objective of this 5-week period was to ensure subjects were titrated to an optimal
dose of MTS, using 12.5cm2, 18.75cm2, 25cm2, and 37.5cm?2 patch sizes. The decisions
regarding dose titrations were based upon the investigator’s review of parent rating
forms, adverse event reporting, and clinical judgment (using the ADHD-RS-1V). All
subjects were initiated on the MTS 12.5cm2 size patch (1/day) and were evaluated after
one week (7 + 3 days) for tolerability and effectiveness. The approximate duration of
MTS patch wear was 9 hours per day; a new patch was applied each morning upon
awakening. Subjects were titrated to the next patch size after a minimum of one week on
the previous patch size. Subjects may have been titrated back down to the previous patch
size to optimize tolerability. Subject response was categorized by the investigator into
one of the following three conditions:

-1. Intolerable condition: (unacceptable safety profile): Subject had their dose decreased
to a smaller MTS patch size (if available). If the lower patch size was not tolerable, the
subject was discontinued from the study.

2. Ineffective condition: (< 25% change in ADHD-RS score with acceptable safety
profile): The MTS patch size was increased to the next available dose strength
followed by weekly evaluation.

3. Acceptable condition: Significant reduction in ADHD symptoms with minimal
adverse effects.

Subjects who had not reached an acceptable patch size by Visit 7 were withdrawn from
the study.

During the last visit of the Dose Optimization period, Visit 7, there was a half-day ,
practice Analog Classroom to allow subjects to become acquainted with each other, with
study staff, and with the specific schedule and procedures of the classroom. It was
recommended that the practice Analog Classroom consist of a minimum of two cycles,
starting with the 0615 check-in planned according to Text Table 3. This visit also
involved practice dosing with the subject’s acceptable MTS patch.
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Double-Blind, Crossover, Analog Classroom Period:

Following completion of the Dose Optimization period, subjects were randomized (ina
1:1 ratio) to a sequence of one week of treatment with each of MTS and PTS. The total
duration of this period was 2 weeks. Each end of week assessment included
measurement of behavioral effects and plasma collection, and occurred in the controlled
environment of the Analog Classroom. During scheduled classroom visits, subjects
arrived at the study site at approximately 6:15 A.M and were dismissed at approximately
7:30 P.M.

The first Analog Classroom session, Visit 8, was held on-the Saturday following the first
week of double-blind treatment. The second Analog Classroom session, Visit 9, was held
I week later. Subjects and their parent/legal guardian’s were reminded to bring their
double-blind treatment to the visit, as site staff would be supervising the MTS/PTS
application during the visit.

Follow-up Period:

At the End of Study/Early Termination Visit (Visit 9), eligible

subjects had the option to enroll into an open-label extension study (protocol SPD485-
303). Subjects who did not enroll into the open-label extension study (protocol SPD485-
303) at the End of Study/Early Termination Visit (VlSlt 9) were followed for 30 days (+2
days) after their last dose of study drug.

Subjects who did not enroll into the extension were followed to monitor safety post-
discontinuation. A telephone contact occurred at approximately 30 days (+2 days)
following the last dose of investigational product to collect information on ongoing AEs
and serious adverse events (SAEs) and to collect any new related AEs and any new onset
SAEs. This information was documented in the source, and the clinical and safety
databases were updated prior to database lock, if necessary.

Test product, dose and mode of administration:

MTS was provided as 27.5mg/12.5cm2, 41.3mg/18.75cm2, 55mg/25cm?2, and
82.5mg/37.5cm?2 patch sizes, to deliver d,! (threo)-methylphenidate transdermally at a

. continuous rate upon application to intact skin. MTS was applied to a clean, dry, non-oily
and non-irritated site on the hip of each subject. Initial placement on the left or

right side was up to the subject or caregiver. Subsequent applications were alternated to
the opposite side so that the same site was not used for two consecutive applications.

Selection of doses in the study

The MTS patch sizes in this study, 27.5mg/12.5cm2, 41.3mg/18.75cm2, 55mg/25cm?2,
and 82.5mg/37.5cm2 MPH/patch size), were designed to deliver d,! (threo)-MPH
transdermally at a continuous rate upon application to intact skin. Selection of these MTS
patch sizes was based on two pharmacokinetic (N17-005, N17-006), one proof-of-
concept with a PK component (N17-002), and two double-blind, placebo-controlled.
phase III studies (N17-010, N17-018) previously conducted in pediatric subjects with
ADHD.
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Key Subject Selection Criteria

Eligible subjects were male or female children aged 6 to 12 years, who met the DSM-IV-
TR criteria for a primary diagnosis of ADHD. All eligible subjects had blood pressure
measurements within the 95th percentile, had no comorbid illness that could affect safety

or tolerability, and had no comorbid psych1atr1c diagnosis except Oppositional Defiant
Disorder (ODD).

Number of subjects (total and for each treatment arm):

As shown in Table I below, ninety-three subjects were enrolled into the Open-Label Dose
Optimization period. Following completion of the dose-optimization period, 80 subjects
were randomized, in a 1:1 sequence ratio (MTS/PTS:PTS/MTS), into the double-blind
crossover Analog Classroom period.

Disposition of Subjects in Study 201

Parameter Treatment Sequence Total
MTS/PTS PTS/MTS

Enrolled (O-L) NA NA 93
DC before random. NA NA 13
Randomized (D-B) 42 38 80
Discontinued D-B) 1 0 1
Completed 4] 38 79
ITT 4] 38 79
PP 3] 25 56
PK NA . NA 74

Safety Population NA NA 93

6.3 Efficacy Results and Conclusions- Study 201
In Study 201, the primary efficacy endpoint was the change from baseline in the mean
Swanson, Kotkin, Agler, M-Flynn, and Pelham Ratmg Scale (SKAMP) deportment scale,
which is an appropriate efficacy measure for a trial in subjects with ADHD. The
SKAMP was measured at pre-dose, 2.0, 3.0, 4.5, 6.0, 7.5, 9.0, 10.5 and 12.0 hours post
application of MTS. Subscale scores for deportment, attention and quality of work were
evaluated at each time point to assess the duration of effect of MTS vs. placebo. Using
the ITT data set provided by the sponsor, the statistics reviewer duplicated the efficacy results for
the primary endpoint and he derived the same p-values. The results are depicted in Table 3.1.1.5.

Table 3.1.1.5 Analysis of Mean SKAMP Deportment Score during Patch Application
(Hours 2.0 - 9.0): ITT Population

MTS Placebo p-value
(N=79) (N=79)
Mean (SD) 3.2 (3.64) - 8.0 (6.33)
LS Mean (SE) 3.2(0.58) 8.0 (0.58) <0.0001°
Difference and 95% CI of
LS Means (MTS-Placebo) |-4.8 (-5.89, -3.63) NA

" The p-value is obtained using the mixed effects model.
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FIGURE 2%
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7 INTEGRATED REVIEW OF SAFETY- STUDY 201

7.1 Deaths
There were no deaths in Study 201 in the open-label or the controlled phases.

7.2 Serious Adverse Events
There were no serious adverse events reported in Study 201 for either the open-label or

controlled phases of the study. ‘
7.3 Discontinuations Due to Adverse Events

Eight subjects were discontinued from the study early due to adverse events. Seven
subjects discontinued during the open-label dose optimization phase, and one subject
discontinued during the placebo-controlled phase. Reasons for discontinuation included
tic (2 cases), rash at application site (2 cases), decreased appetite (2 cases), elevated
blood pressure, weight loss, and mood lability (all in a single subject) and prolonged QT
interval.
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Table 19: Summary of Adverse Evenis Lseading to Discontinuation, Bafety
Population {Study SPD485-201)

Subject  Study Period Treatment Sdverse Event

01-012  Dose Oplimization MTS 12 5em” Tiehvocal Tics

02-007 Dose Optimizations MTS 12 5em’ Tic

02-023  Dose Optimization MTS 12 5em” Application Site Rash

95012 Bose Optimization MTS 12.50m° Decreased Appelite

02-015  Dose Optimization TS 18.750m" Application Site Rash

D2-024 Bose Optimization TS 18. 75’ Elevated UTs Values

05007  Dose Optimization  MYS1B.75cm® Decreased Appeite

01-014  Anzlog Classreom MTS 18.75cm’  Elevatod blond pressurs; increased mondiness

Tic was the reason for discontinuation in 2 cases and was attributed to MTS treatment.
Neither subject had a history of tic disorder. A seven-year-old boy (01-012) developed a
vocal tic after 7 days of open-label treatment. He had not received previous treatment
with stimulant medication. The tics were considered due to MTS treatment, and
treatment was discontinued. During a 30-day follow-up call, the subject’s vocal tics had
reportedly resolved. A six-year-old girl (02-007), without a history of tic disorder,
developed a tic (involuntary eye movement) after 2 days of MTS treatment. The tic was
thought to be due to MTS treatment, and treatment was discontinued after 5 days of
treatment. At the 30-day follow-up, the tic had not resolved, but the AE apparently
resolved within 2- 3 months of onset.

In the 2 cases of rash (at application site), the rash was attributed to MTS treatment. In
one case, the subject (02-015) was treated with hydrocortisone on the 12" day of MTS
treatment. On the 15 day, the subject developed erythema, papules, and edema at 2
different patch application sites. The subject was discontinued on the 16™ day of
treatment. Reportedly, the rash had resolved approximately 3 weeks after study
discontinuation.

Subject 02-023 developed a rash at the application site 15 days after beginning MTS
treatment. Six days later, the subject was treated with hydrocortisone and
diphenhydramine. At the end of the study, the subject continued to have a considerable
reaction spreading beyond the patch sites bilaterally.

Subject 05-007 reported the AE, decreased appetite on Day 7 of MTS treatment. The AE
was attributed to MTS treatment. The decreased appetite resolved approximately 4 days
after discontinuing treatment. The subject’s weight decreased from 62.5 kg at baseline
to 61 kg at week 2. Subject 05-012 experienced decreased appetite on Day 4 of
treatment. The decreased appetite was attributed to MMTS treatment, and treatment was
discontinued on Day 9. The subject did not experience significant weight loss, and the
decreased appetite resolved.

Subject 02-024 was discontinued due to an elevated QTc interval. This 7-year-old girl

had QTc values and heart rate as illustrated in the table below. She did not have a history
of cardiac or cardiovascular disease.
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At baseline, the subject had a prolonged QTc value (QTcB= 466 msec and QTcF= 430
msec) thought to be unrelated to study drug treatment. At the end of study, the QTcB
interval was 474msec and the QTcF was434 msec. The investigator decided to
discontinue study drug treatment due to the elevated QTc values. The length of exposure
was 10 days. No further adverse events were reported at the 30-day follow-up call. An
additional follow-up call confirmed that the adverse event of elevated QTc value was
resolved. During a follow-up contact in, the parents reported that a follow-up ECG with
another physician in January 2005 was completely normal.

Subject 01-014 discontinued from the study due to elevated blood pressure, affective
lability, and weight loss. Elevated blood pressure (146/83) was reported on Day 39. The
baseline blood pressure was 100/62. The table below presents the subject’s blood
pressure measurements throughout the study. From the pattern of blood pressure
measurements, it appears that the elevated blood pressure may be related to study drug
treatment.

Moodiness was also reported on Day 39. The investigator concluded that the elevated
blood pressure was possibly related to MTS treatment. The moodiness was thought to be
possibly related to MTS treatment. The decreased weight was attributed to treatment
with MTS. The subject’s weight at baseline was 66 lbs. and 63.6 Ibs. at the end of the
study. At the 30-day follow-up call, it was reported that the weight loss and increased
moodiness had resolved. The elevated blood pressure was unresolved at end of study and
at the 30-day follow-up call.

7.4 Common Adverse Events

Generally, in the open-label phase, the most commonly reported AE with short-term
MTS treatment for all subjects (regardless of patch size titration) were the type that
would be expected with methylphenidate. However, the finding of tic disorder (2%)
during short-term stimulant treatment was somewhat unexpected. In addition, the
commonly reported AE occurred in a relatively high proportion of subjects. Anorexia
was reported for 29%, insomnia was reported for 16 %, headache was reported for 12%,
nausea or vomiting was reported for 10%, and abdominal pain was reported for 8% of
subjects. Irritability, anger, or lability was reported for 15% of subjects. In addition,
significant rash at the application site was reported for 3% of subjects. Although there
was no placebo group for comparison in this phase, it is reasonable to conclude that the
majority of these commonly reported AE were related to treatment with MTS, since such
AE were commonly reported in previous MTS studies, and these AE are commonly
reported with stimulant treatment in general. In this reviewer’s opinion, the type and
degree of these common adverse events are clinically significant, and they could pose a
significant safety risk in children treated with MTS. In seven cases, these AE resulted in
the subject’s discontinuation from the study. There were 2 discontinuations due to tics, 2
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discontinuations due to anorexia, 2 discontinuations due to rash at application site, one
discontinuation due to elevated blood pressure.

Most Commonly Reported AE in Open-label MTS Phase

Adverse Event All subjects in
: O-L Phase
N= 93
Anorexia/decreased appetite 27 (29)
Insomnia 15 (16)
Headache 11 (12)
Nausea/vomiting 9 (10)
Abdominal pain 7 (8)
Irritability/anger/lability 14 (15)
Tic 2 (2)
Weight loss , 2(2)
Tremor 2(2)
Rash, application site 3(3)
Blood pressure elevated 1(1)
Tachycardia 1(1)
QT interval prolongation (1)

Commonly Reported AE During the Placebo-controlled Crossover Phase

The most commonly reported AE that were expected included nausea (3.8%), anorexia
(2.5%), elevated blood pressure (2.5%), and headache (3.8%). The proportions of
subjects reporting these AE were relatively low, compared to the open-label phase.

This was probably due, in part, to the fact that some subjects had discontinued due to
adverse events before the controlled phase. In addition, some subjects may have become
tolerant to the adverse effects of MTS. The importance of the finding of
lymphadenopathy in MTS-treated subjects is currently unclear.
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Table 28: Most Commaonly Reported TEAES {(22% of Subjects)- Analog Classroom
Period, Safety Population
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7.5 Weight Findings

From the beginning of the open-label MTS phase to the end of the placebo-controlled
crossover phase (over a total of 7 weeks), both treatment groups (MTS/PTS and
PTS/MTS had a decrease in mean weight. Through the end of week 1 (Visit 8) of the
analog classroom phase, the change in mean weight was —2.2 lbs (-8.9, 2.0) for the MTS
group and -0.6 1bs (-7.5, 3.5) for the PTS group. At the end of the analog classroom

- period (Visit9), the change in mean weight was -1.3 Ibs (-11.6, 4.0) for the MTS group,
and -0.6 lbs (-5.5, 6.0) for the PTS group. Thus, there was a consistent mean weight loss
during the short-term study. The clinical significance of this finding is unclear. During
chronic use of MTS, it is possible that exposed patients could experience more
pronounced weight loss.

Z-scores for height, weight and BMI at Screening and at Visit 9 are presented in the table
below. The mean z-score for weight did not change appreciably between the visits.

The mean z-score for height was higher at Visit 9 than Screening in the PTS/MTS group.
Mean z-scores for BMI appeared to be higher at Visit 9 than Screening for both treatment
sequence groups. -
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Summary of Z-Scores: All Enrolled Subjects in Study 201

Treatment Sequence

Z-Score TPR MTS/PTS PTS/MTS Overall
Statistic (N=13) (N=42) (N=38) (N=93)
Weight Screening N 10 41 38 89
Mean (SD) | -0.41 (1.277) -0.11(0.995) 0.04 (0.751)  -0.08 (0.935)
Median 0.05 -0.08 -0.03 -0.06.
Min, Max 25,15 22,22 -1.7,22 25,22
Visit 9 (Wk7)/ N 10 41 38 89
EOS /ET Mean (SD) | -0.39(1.315) -0.16 (0.998) -0.07 (0.765) -0.15 (0.941)
Median 0.01 -0.13 -0.15 -0.14
Min, Max 2.6, 1.6 21,20 -1.5,2.0 -2:6,2.0
Height Screening N 10 4] 38 89
Mean (SD) | -0.07 (1.048) -0.14 (0.914) 0.03 (0.810)  -0.06 (0.880)
Median -0.13 -0.14 0.06 -0.06
Min, Max -1.6,1.5 2.0, 1.4 15,26 2.0,2.6
Visit 9 (Wk
o ( N 10 41 33 8
EOS /ET Mean (SD) | -0.08 (1.077) -0.14(0.927) 0.11 (0.980)  -0.03 (0.963)
Median -0.23 -0.26 -0.02 -0.07
Min, Max -1.7,14 -19,15 -14,3.3 -1.9,33
BMI Screening N 10 41 38 89
Mean (SD) | -0.56 (1.236) -0.04 (1.077) 0.04(0.854) -0.07 (1.011)
Median - -0.65 0.06 0.08 0.06
Min, Max 24,15 2.6,2.2 -1.7,2.1 2.6,2.2
Visit 9 (Wk
Ny ( N 10 41 38 89
EOS /ET Mean (SD) | -0.50(1.260) -0.12(1.076) -0.23(1.077) -0.21 (1.091)
Median -0.40 0.05 -0.10 -0.17
Min, Max 24,14 23,21 34,19 -3.4,2.1

7.6 Vital Signs Findings
There were few significant effects of MTS treatment on vital sign parameters in this
study. There were no significant differences in mean diastolic blood pressure, systolic
blood pressure, or heart rate. The sponsor acknowledges that heart rate often increased in
subjects shortly after patch application. In the open-label phase, one subject (1%) had
significantly elevated blood pressure. During the placebo-controlled phase, 2.5% of
subjects in the MTS group had elevated blood pressure (compared to 0% in the placebo
group). Of note, one subject discontinued due to elevated blood pressure. The elevations
were thought to be due to MTS treatment.
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7.7 Sleep Findings

In the open-label phase of MTS treatment, 16% had the AE, insomnia reported.

In addition to AE reporting, the sponsor conducted a prospective, directed assessment of
sleep functioning. The instrument used was the Child’s Sleep Habits Questionnaire
(CSHQ). The CSHQ is a directed assessment of numerous items related to sleep
function. It is designed to screen for the most common sleep problems in children aged 4
to 12. It assesses sleep quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, and daytime dysfunction. The CSHQ has 33 questions, responses
range from 1 (rarely occurring) to 3 (usually occurring) with total scores ranging from 33
to 99. The specific CSHQ items are listed below.

. Child goes to bed at the same time at night .
. Child falls asleep within 20 minutes after going to bed
- Child falls asleep alone in own bed
. Child falls asleep in parent’s or sibling's bed
. Child needs parent in the room to fall asleep
. Child struggles at bedtime (cries, refuses to stay in bed
. Child is afraid of sleep in the dark"
. Child is afraid of sleeping alone
. Child sleeps too little ’

10. Child sleeps the right amount

11. Child sleeps about the same amount each day
“12. Child wets the bed at night

13. Child talks during sleep

14. Child is restless and moves a lot during sleep

15. Child sleepwalks during the night

16. Child moves to someone else's bed during the night (parent, brother, sister, etc)
17. Child grinds teeth during sleep

18. Child snores loudly

19. Child seems to stop breathing during sleep

20. Child snorts and/or gasps during sleep

21. Child has trouble sleeping away from home (visiting relatives, vacation)
22. Child awakens during night screaming, sweating and inconsolable
23. Child awakens alarmed by a frightening dream

24. Child awakes once during the night

25. Child awakes more than once during the night

26. Child wakes up by him/herself (r)

27. Child wakes up in negative mood

28. Adults or siblings wake up child

29. Child has difficulty getting out of bed in the morning
30. Child takes a long time to become alert in the morning
31. Child seems tired

32. Watching TV

33. Riding in a car

OO0~ ANN RN

The results of CSHQ assessments at the end of the open-label Dose Optimization Period,
with the exception of the subjects who discontinued before randomization to the double-
blind Analog Classroom Periods, are presented in the table below. A higher score
represents a greater degree of sleep problems. By Week 5, the CSHQ mean total score
and the number of items identified as problems had decreased in most dosing groups. -
However, the analysis did not take into account those subjects who discontinued during
this open-label phase. Furthermore, in my opinion, the use of the CSHQ, which uses a
number of items, may obscure the extent of the problem with insomnia in these studies,
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since many-of the items do not appear to be directly relevant to the sleep problems
specific to stimulant treatment. The most relevant items pertain to initial, middle, and
terminal insomnia as well as sleep duration and quality. Use of the CSHQ may dilute

possible clinically important adverse events related to insomnia.

Tabie 39: CSHQ: Dose Opltimization Peripd ~ Baseline and Mean Change from
Baseline $Scores - Visit ¥ -
Baseline Visit ¥ {Week B)
{Week 8} fatch Size
Parameter Pre-dose 12%5cw’  B.7Sem® 250ocm®  37.Som?
w=E2 n=4§ n=33 n=2h n=0
tean {50} | Mean (S0} Mean (B0} Mezn (8D} Mean {50}
L BHQ Score A58 U81} -~
lfems bdendified as a Problem 3.0{4.28)
Change from Baseline 10{8.08) -08{8.03) -1.0(B.18) -40{452)
Shangs in fizms [dentfied & & WA daarn aspay os@oe 832

Table 40: CBHL: Analog Classroom Period - Baseline and Mean Change from
Baseline Scores
Baseline Wisit 8 [Week 6) Wisit 8 {Week 7)
(Week 0} w75 PTS MT5 pTS
Parameter Pre-dose )
n=92 =43 A=37 n=37 n=41
$een (8035 | Mean{SD] Mean {50} | Mean (8D] Mesn (8D
CSHQ Scors 45.8 {8.81) N
dems identified 85 & Problem 3.0 {4.28)
Change from Baseline L3004 21648 | 1518835 GRa0.213
g":'b"é:” Rems Identified s & HA QA5B07) 17N | 184177 08488

During the Analog Classroom Period, CSHQ analysis indicated small decreases in the
mean CSHQ, as well as the mean number of sleep problems identified.

7.8 Laboratory Findings

Hematology .

Three subjects had treatment-emergent abnormal hematology values. Two subjects had
eosinophil values greater than 10%, and one subject had a platelet count less than
75.0GI/L. Apparently, none of these subjects had clinical symptoms related to these
abnormalities. Three subjects had abnormal hematology results reported as AEs. One
subject (01-012), who was discontinued prior to randomization (MTS 12.5cm 2
treatment) had an abnormal lymphocyte morphology, assessed by the Investigator as mild
in intensity and unrelated to study drug. Subject 01-014 had an increased lymphocyte

- count at screening that was reported as resolved. This subject was subsequently
randomized to the PTS/MTS (18.75cm2) treatment sequence and had no subsequent
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Jaboratory abnormalities reported. Subject 01-015 (MTS/PTS, 12.5cm2) had a decreased
neutrophil count at screening, and increased creatinine, eosinophil, and lymphocyte
counts at Visit 8.

Serum Chemistry

Three subjects had treatment-emergent abnormal chemistry values. Two subjects had
serum potassium values greater than 5.5mmol/L, and one subject had a serum potassium
value of less than 3.0mmol/L. One subject had a calcium value of less than 2.10mmoVl/L,
and one subject had a serum sodium value of greater than 150mmol/L. Six subjects had
abnormal chemistry results reported as AEs. The most common abnormalities were
reported for calcium and glucose levels. Increased calcium levels of mild intensity and
possibly related to study drug were reported for subjects 01-002 (Visit 8, MTS/PTS,
37.5cm 2 ) and 01-010 (Visit 9, MTS/PTS, 18.75cm 2). Increased glucose levels of mild
intensity were reported for subjects 01-005 (Baseline, PTS/MTS, 12.5cm 2 , unrelated to
study drug) and 01-009 (Visit 8, PTS/MTS, 12.5cm 2 , possibly related to study drug.
Elevated transaminase and hypoglycemia, both of mild intensity and unrelated to study
drug, were reported for subject 02-024 at screening. This subject was terminated prior to
randomization at Visit 3 due to QTc prolongation. Elevated TSH (mild intensity, possibly
related to study drug) was reported for subject 01-013 (Visit 8, PTS/MTS, 18.75cm2).

7.9 Dermatology Findings -

At the end of the Dose Optimization Period (Visit 7), a significant proportion of subjects
had evidence of erythema or irritation. Similarly, a significant proportion of subjects
discomfort or pruritus at application sites. The table below presents the findings.

Tabie 21: Dermal Evalustions: Dose Dptimization Period ~ Visit 7* {Study SPD485-201)

Patch Size
Dermat Evaluation® i25cm’  1B.75cm’ 250cm’  3T.Sem®
n (%) u %) n{%) n {%)

Dermal Response Scale
Total Number of Application Sifes Assessed N=18 N=72 N=55 N=18
Application Sites YWith More Than Minimal Erythema
4{22) 34} BI18} 317
{> 1 on Dermal Rasponse Scale}
Expesience of Discomfort and Pruritus
Tatal Number of Application Sites Assessed N=18 M=72 N=bH5 =18
Application Sites With More Than Mild Discortort
{= 1 on Experience of Discomlort and Pruritss Scale)

4{22) 11} 47 ]

During the Analog Classroom Period, a significant proportion of subjects had evidence of
- erythema or irritation at the application site. In the MTS group, 30% and 24% of subjects
(at Week 8 and Week 9, respectively) had positive dermal findings, compared to the '
placebo group (3% and 6% at Weeks 8 and 9, respectively).
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Table 22: Dermal Evaluations: Analog Classroom Period (Study SPD4B5-201)

Visit 8 Visit 8
Dermal Evaluation : WMTS ol £33 MTS P18
n{%} n%) | nih  n{%)

Dermal Response Scale
Total Number of AppEcation Sites Assessed N=82 N=T4 | N=75 N=BO
Application Sites With More Than Minirnal Erythema
(> 1 on Dermal Response Scale)

Experience of Discomfort and Pruritus

Total Number of Appication Sites Assessed N=79 N=T2Z | N=75 N=50
Application Sites Witk Move Than Mild Discomfot

(> 1 on Experience of Discomlont and Pruritus Beale)

25305 23 | 18128 5¢)

6 0 2(3) ]

These results indicate that patches containing MPH pose a significant risk of irritation.
Several subjects were discontinued from the study due to rash as the application site.

7.10 Overdose Experience
There were no apparent cases of MTS overdose in the studies.

Signs and Symptoms of Overdosage

Signs and symptoms of acute methylphenidate overdosage, resulting principally from
overstimulation of the CNS and from excessive sympathomimetic effects, may include
the following: vomiting, agitation, tremors, hyperreflexia, muscle twitching, convulsions
coma, euphoria, confusion, hallucinations, delirium, sweating, flushing, headache,
hyperpyrexia, tachycardia, palpitations, cardiac arrhythmias, hypertension, mydriasis, and
dryness of mucous membranes.

Recommended Treatment of MTS Overdosage

Remove all patches immediately and cleanse the area(s) to remove any remaining
adhesive. The continuing absorption of methylphenidate from the skin, even after
removal of the patch, should be considered when treating patients with overdose.
Treatment consists of appropriate supportive measures. The patient must be protected
against self-injury and against external stimuli that would aggravate overstimulation
already present. Intensive care treatment may be required in order to maintain adequate
circulation and respiratory exchange. External cooling procedures may be required for
hyperpyrexia. The efficacy of peritoneal dialysis or extracorporeal hemodialysis for
MTS overdosage has not been established.

7.11 Exposure- Populations Exposed and Extent of Exposure (201)

A summary of subject drug exposure for the Safety population is presented in-the table
below. During the Dose-Optimization and Analog Classroom periods of this study, the
mean (SD) duration of MTS patch wear was 36.0 (9.85) days, with a range of 5.0 to 45.0
days. Percentages are based on the number of subjects in the Safety population.

Please refer to Section 8.1.3 for details regarding apparent dose delivered.
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Length of Exposure in Study 201

Table 24: Summary of Subject Drug Exposure: Safety Population
MTS
Paramober Statistic 14=93)
Length of Exposure (days)® Mean {SD) 38.0{9.85)
' Median 350
Mir, Max 50,450
Length of Exposure Category {days) Tt i %)
=5 . 5{5.4)
8-214 : 2{22)
15-221 31{3.2;
22-228 1{1.1}
29 -235 B {6.5)
- 42 58 (B2.4)
43 -5 48 18 (19.4)

The apparent dose of d,]-MPH and d-MPH administered via the MTS 'patch, based on the
residual dose after patch removal, is summarized below in the table below.

Table 15: Summary of Apparent Dose of ii—MPH and d-MPH Delivered

Parameter WTS Treatment

12.50m° 18.75ecm” 250 37. 8o’

(W=7} {14=38) (N=28) © {N=8) -

Nominaf dose of ; "
o -MPH 27 Smg 41.3mg Shmg B82.5mg
Mean {range) apparest 12.3mg 16.0mg 22 1myg 31.3myg
dosa of & -MPM {5.6-158.8Bmg) {B.4-26. 9mg} {9.1-38.3mg) [21.3-5%.0mg}
Pearcertage of 45% 38% 40%: 38%
o AMPH delivered {24-72%) (15-65%) {17-71%) {26-62%)
Mean (range) apparent .2mg ' B.Dmg 1t.1mg 15.8myg
dose of o-MPH {3.3-9.9mg} {3.2-13.5mg) {4$.6-18.7mg) {10.7-25 5mg}
Mean {range) apparent | §.2mg & Dimg 11.1my 15.8mg
dose of -MPH {3.3-9.9mg) [3.2-12.5mg) [4.5-18.7mg) {10.7-25 5mg}

The mean percentage of d,]-MPH delivered over the 9-hour dosing period was generally
similar for all four patch sizes, ranging from 38% to 45% of the total nominal dose of d,I-
MPH, although the inter-subject variability was high for each patch size. For each
treatment, total apparent MPH dose (administered as a racemic mixture) comprised

equal proportions of both d- and -MPH.

8 INTEGRATED REVIEW OF EFFICACY- STUDY 302
8.1 Indication

The sponsor proposes the indication of Methylphenidate Transdermal System (MTS) in
the treatment of children with Attention Deficit Disorder.
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8.2 Study Design

Study SPD485-302 was a Phase 3, multi-center, randomized, double-blind, placebo-
controlled, and active-comparator (Concerta) dose optimization study designed to
evaluate the safety and efficacy of MTS (12.5cm2, 18.75cm2, 25cm?2, and 37.5cm2 patch
sizes) compared to placebo and CONCERTA® in pediatric subjects diagnosed with
ADHD. Subjects visited the study site nine times during the course of approximately 14
weeks.

The study consisted of three periods detailed below:

Screening & Washout Period — Subjects were screened for approximately 2 weeks
prior to washout. Washout (if applicable) was up to 28 days depending upon the
half-life of the subject’s medication requiring washout.

Double-Blind Dose Optimization/Maintenance Period:

Eligible subjects were randomized in a 1:1:1 ratio to MTS, CONCERTA, or matching
placebo (placebo patch or placebo capsule) and entered the double-blind dose
optimization period. The objective of this period was to ensure subjects were titrated to at
least an acceptable dose of MTS (using 12.5cm2, 18.75cm2, 25cm2, and 37.5cm2 patch
sizes) or CONCERTA (using 18mg, 27mg, 36mg, and 54mg dosage strengths) based
upon investigator review of parent and teacher rating forms, adverse event reporting, and
clinical judgment (using the ADHD-RS-1V). During one of the last three visits, Visit 7, 8
or 9, three venous blood samples were drawn at 7.5 hr, 9.0 hr, and 10.5 hr post dosing for
Pharmacokinetic (PK) evaluation. The duration of this period was five weeks to allow for
titration up to the highest dose and one titration down to a prior dose level, if necessary.
No further titration up or down was permitted once subjects had been titrated down.

The duration of MTS or PTS (Placebo Transdermal System) patch wear was nine hours
per day. A new patch was applied each morning at approximately 0700 hours. All
subjects were initiated on the MTS/PTS 12.5cm?2 size patch (1/day) and the
CONCERTA/matching placebo 18mg dose (1/day), and were evaluated after 1 week for
tolerability and effectiveness. Titration to the next patch size/dosage strength was allowed
after a minimum of 1 week on the previous size/dose based on the overall response of the
subject. Additionally, subjects may have been titrated back down to the previous patch
size/dosage strength (once) to optimize tolerability and effectiveness. Subject response
was categorized by the investigator into 1 of 3 conditions and associated actions:

Intolerable condition: (i.e. unacceptable safety profile): Required the subject to be
tapered to a lower MTS size/CONCERTA dose (if available). However, if the adjusted
patch size/dosage strength produced an intolerable effect as well, the subject was to be
discontinued from the study.

Ineffective condition: (i.e. < 25% change in ADHD-RS-1V score with acceptable safety

- profile): Required increasing the MTS size/CONCERTA dose to the next available
dose strength followed by weekly evaluation.
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Acceptable condition: A response was defined as acceptable if a subject showed at
least a 25% reduction in ADHD symptoms with minimal side effects. Investigators were
to refer to the subject’s Baseline ADHD-RS-IV score to aid in dose adjustments.
Subjects categorized as “acceptable” may have been maintained at their current dose
for the remainder of the study (through Visit 7). Alternatively, the subject’s dose could
have been increased to the next larger patch size/dosage size, if the current dose was
well tolerated, and in the Investigator’s opinion the subject would potentially receive
further symptom reduction through titration to the next patch size/dosage size. Visit 6
was the last visit at which titration could occur. No further titration was permitted after
Visit 6. Subjects who did not reach at least an acceptable dose (i.e. “Acceptable
condition™) by Visit 7, were withdrawn from the study.

Following successful titration to at least an acceptable dose of MTS or CONCERTA or
Placebo by Visit 7, subjects maintained the dose through the 2-week maintenance period.
Double-blind assessment of the safety and efficacy of MTS/PTS and
CONCERTA/matching placebo occurred for two weeks.

Follow-Up Period — At the End of Study/Early Termination Visit (Visit 9), eligible
subjects had the option to enroll into an open- label extension study (protocol
SPD485-303). For those subjects who enrolled in the open-label study, Visit 9 served

as the Baseline Visit for SPD485-303. Subjects who did not enroll into the extension
continued to be followed for thirty days (+2 days) following their last dose of study drug.

8.3 Efficacy Findings and Conclusions

In Study 302, the primary efficacy endpoint was the change from baseline in mean
clinician-rated ADHD-Rating Scale-IV (ADHD-RS-IV) among treatment groups
(MTS, placebo TS, Concerta, and matching placebo). The ADHD-RS-IV is an
appropriate efficacy measure for a trial in children with ADHD.

Using both the ITT and PP data sets provided by the sponsor, the statistics reviewer
duplicated the efficacy results for the primary endpoint using both the LOCF and OC data
sets, and he derived the same p-values. The results of ITT population analysis are given
in the following table.

Table 3.1.2.5 Analyses of the Change from Baseline of ADHD-RS-IV Total Score

(ITT Population)
MTS Concerta Placebo
(N=96) (N=89) (N=85)
LOCF analysis

N 96 89 85
Mean (SD) -24.2 (14.55) | -22.0 (14.91) | -9.9 (14.06)
LS Mean (SE) -24.2 (1.45) 21.6 (1.51) | -10.3 (1.54)
Difference and 95% CI of -13.89 -11.32
LS Means (Active-Placebo) | (-18.06, -9.72) | (-15.58, -7.06)
p-value <0.0001 <0.0001
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OC Analysis
N 70 64 31
Mean (SD) -29.8 (10.40) | -28.0 (11.13) | -22.4(13.67)
LS Mean (SE) -30.1 (1.21) -27.2(1.27) | -23.5(1.83)
Difference and 95% CI of T -6.58 -3.77
LS Means (Active-Placebo) | (-10.91, -2.24) | (-8.19, 0.66)
p-value 0.0032 0.095

9 INTEGRATED REVIEW OF SAFETY- STUDY 302

9.1 Deaths

There were no deaths reported in Study 302

9.2 Serious Adverse Events

There were no serious adverse events reported in Study 302.
9.3 Discﬁntinuations Due to Adverse Events

Eleven subjects experienced AEs that led to study discontinuation. Seven subjects (7.1%)
in the MTS group, three subjects (3.3%) in the CONCERTA group, and one subject
(1.2%) in the placebo group discontinued due to an AE. The AE leading to
discontinuation are listed in the table below.

One subject in the MTS group discontinued due to tic. The AE was attributed to MTS
treatment, and the tic was unresolved at the time of a 6-month follow-up call. Two
subjects in the MTS group discontinued due to application site reactions. One of the
subjects was treated with hydrocortisone. Other AE leading to discontinuation in the
MTS group included headache, irritability, crying, confusional state, viral infection, and
infectious mononucleosis.
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Table 28: Summary of Adverse Events Leading fo Discontinuation — Safety
poputation (Study BPDAB5-302)
Treatment Subject 1D | GendenBgeRace TERE Halationship
MTS 12-962 Nsan Tits Probatbdy
156-002" M Appticalion sife Probably
reaction
19-003° Frann Agplication site Probakily
arythema
28-019 MmN Headaches Passibly
29-010° Mo Irritability Passibly
Ciying Possibly
Conlusional siate Passibly
450137 £181H Virat infection Unselated
65-012 BT infectious Unsolated
mononucleosis
COMCERTAY | 31-004 MW Syncope Possibly
39-007°7F BAC Y200 Abominal pain Unrelated
41-008 MBIV Agoression | Possibly
Anger Passibly
. Hesdache Possibly
Placebo 11-00%° ey " | Wersening ADHD Unselated
symploms

9.4 Common Adverse Events

The most commonly reported AE in Study 302 are presented in the table below. The
most common AE reported in the MTSS group were those that would be expected with
MTS or stimulant treatment. These included decreased appetite (26%), headache (15%),
insomnia (13%), nausea (12%), vomiting (10%), decreased weight (9%), tic (7%),
abdominal pain (7%), irritability (7%), affective lability (7%), and decreased appetite
(5%). Inthe cases of tic, insomnia, anorexia, decreased appetite, weight decreased,
nausea, vomiting, and affective lability, the proportion of subjects with these AE
exceeded the proportion of subjects with these AE in the Concerta group. These AE are
likely to be clinically significant. Tic was an unexpected finding in this short-term study.
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Table 27: Most Commonly Reported Treatment-Emergent Adverse Events {25%,; all
Causalities) - Safety population {Study 3PD485-302)

Systens Organ Class Nutribar (%} of subjects reporiing TEAE

Freferred Teem® MTS ’ COMCERTA Placebo

{N=DE) {N=91) {N=85}

Mo. subjects with =1 TEAE 74 {78} §3 {69} 49 {58)
Gastrointestinal Disorders

Abdominal pain upper 7 {7} 8 {19) 5 {5}

Nausea 12 (12 7 (8} 2 {2

Vomiting H (10 9 {0 4 (5}
General Diso;derjs and
Administrative Site Conditions

Pyrexia 2 (23 4 (4} 8 o
Infections and Infestations

Nasopharyngitis <] {5) 4 (4} 2 2}
investigations

Waight decreased 8 o 7 (8} g
Metabolism and Nutrition
Disorders '

Anorexiz 5 (5} 3 (3 1 )

Decreassd appefite 25 {286} 17 19 4 £5)
Mervous System Disorders '

Headache 15 {15) 18 120) m {12
Psychiatric Disorders )

Atect lability 6 B} 3 3) o

insomnia 13 (13) 7 (B} 4 (5}

nsitability 7 s 7 {8} 4 5)

Tin | 7 {7} 1 1y 1]
Respiratory

Cough 7 ') 5 (8} 4 {5

. Nasal congestion 7 18} 3 {3} 1 {1}
Pharyngolaryngeal pain 8 18} 3 {3} 5 [GH

9.5 Weight Findings

There was a decrease in mean weight from Baseline at all post-Baseline visits (3-

9) in both the MTS and CONCERTA groups, while subjects in the placebo group had an
increase in mean weight from Baseline. The maximum mean decrease in weight

from Baseline was observed at Visit 8 in both the MTS (-2.21bs) and CONCERTA
(-2.11bs) groups. The maximum mean increase in weight from Baseline in the placebo
group was +2.11bs at Visit 8. In the MTS group, there was a higher proportion of
subjects with weight measurements below the normal range, compared to the Concerta
and placebo groups. between Baseline and Visit 9 in the MTS group. At Visit 9, three
(3.1%) MTS subjects had weight measurements below the normal range. There were
no subjects with weight measurements below the normal range in the CONCERTA or
placebo groups.

A summary of z-scores for height, weight, and BMI at Screening and at Visit 9/EOS/ET
for all subjects is presented in the table below. The mean z-score for weight was lower at

39



Visit 9 compared to Screening in the MTS and CONCERTA groups. The mean z-score
for height was relatively unchanged from Screening to- Visit 9 in all three treatment
groups. Mean z-scores for BMI were lower at Visit 9 compared to Screening in the MTS
and CONCERTA groups. '

Table 30: Summary of Z-8cores - Afl Enrolied Subjects {Study SPD435-302)

MYS CONCERTA® Fiacebo Overal
Z-Beare Statietic (M= 100 (=84} {H=88) (P82
Weight  Sereening n 92 8% 77 258
fean (S0 | 008 (1.675% 638 {0.83%) Q450 398 (G.0B5)
Madisn 0.4 6.29 8.13 153
WMin, Max 27,28 25,22 -21, 28 -23.28
Vigit WEOSIEY  p 02 29 77 a5#
Meen (S0 | -0.29 01188 | 0.04 {6935 G.34 {0837 G0% (1034
faden -0.24 -G G.34 Bl
M, Max 2024 23,48 -1.8.28 248,28
Height Soreening n . a2 . a5 1Y pt]
Mesn (30 ] -005 (1025 | 0 12{0808) 0.00 (LOTBY | 002 (1004
Madken nog .43 -0.03% ooy
ftirs, Max -28, 31 -1.8,22 S0 28 £, 28
Visit WEOS ET n a2 4% b ]
CMesn (B0 | -00BO1058) | 0410AT2 [ 0020007 | 001(109%)
Madan 003 007 .03 1.04
Rt day 29,22 -1.7, 4.8 7B 28,40
BaY Scresning n a3 8% 77 2568
Mesn (807 | 0.93{1.027} 5,30 {1.001) .25 (2 954y 023 {1.028)
Magian 0.12 0.38 G.22 02z
tin, $ax 24,23 -4.2,22 -3.1.23 42,23
Wit WEDS /ET n a2 2o 77 258
‘ Mesn (30 [-02301.978 | -0.06(1.232) | 6.34 (0.084) 000 {1150
Macan -0.27 002 18 0.03
fin, May -39, 32 6.0, 20 -3.4 2.4 H.0, 2.4

9.6 Vital Signs Findings

There were small increases in mean systolic blood pressure from baseline to Visits 6, 7,

8, and 9 in both the MTS and CONCERTA groups, compared to the placebo group. The
maximum mean increases in systolic BP from Baseline were observed at Visit 7
(1.3mmHg) in the MTS group and at Visits 6 and 7 (1.6mmHg) in the CONCERTA
group. Similarly, small increases in mean diastolic blood pressure were observed at most
visits in the MTS and CONCERTA groups. The maximum mean increases in diastolic

BP from Baseline were observed at Visit 7 in the MTS group (1.6mmHg) and at Visit 8

in the CONCERTA group (2.7mmHg). In the MTS group, no subjects had systolic BP or
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diastolic BP above the normal range compared to baseline. Several subjects in the
Concerta group had systolic BP measurement above the normal range.

There were no notable differences in mean change from Baseline in pulse among the
three treatment groups at most visits. At Visit 9, an increase in mean in pulse was noted
in the MTS (5.2 bpm) and CONCERTA (4.7 bpm) groups compared to the placebo
(1.0bpm) group.

The number of subjects with pulse measurements above the normal range was higher at
most visits compared to the number of subjects with above normal pulse values at
baseline. However, the incidence of pulse values above the normal range was generally
similar between the active treatment groups and placebo. At Visit 8, the incidence of
pulse values above the normal range was similar between the two active treatment
groups, yet higher than in the placebo group.

9.7 Sleep Findings

Through adverse events reporting, MTS appeared to have a significantly negative effect
on sleep. Inthe MTS group, 13% of subjects reported insomnia, compared to

The impact of MTS on sleep (compared with placebo and CONCERTA) was also
assessed using data collected via the Children’s Sleep Habits Questionnaire (CSHQ).
The mean total CSHQ score was lower at each visit compared to Baseline in all three
treatment groups. The reduction in mean total CSHQ score appeared to be larger in the
MTS group compared to the CONCERTA or placebo group; however the differences
were small. Similarly, there was a reduction at all visits in the mean total number of
problems reported in all treatment groups. There appeared to be little difference in the
magnitude of mean reduction in the number of problems among the three treatment
groups. Data for the total CSHQ scores are presented in the table below.

APPEARS THIS WAY
ON ORIGINAL
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Table 31: Mean (SD} Change from Baseline in Total CSHQ - Safety
population {Study SPD4B5-302)
Visit TS CONCERTA™ Placebo
{N=98) {N=581) (N=85}

Baseline - Total Seore 50.0 (3.95) 48.0 {1043 4B.0(9.47)
Visit 3 . -23 (563} 2.1 (4.80) 190473
Visit 4 0514 25(7.10) -1.5(5.80)
Visit 5 -$.1{6.37) 2.2 [1.45) 25493
Visit 6 3.8 {B.45) -1.8{750) 2.2 (5.60)
Visit 7 -4.7 {601 4.1 (8.86) 3.4 15.70)
Visit 8 -48 (597} 3.3(7.12) -4.315.35)
Visit HEODET -3.9(653) 3075 . -3.2 [5.58)
Basuline — No_ of Problems 52 (B27) 4.2{4.31) 414482}
Vis#3d -0.8{3.44) -1.3(254) -L143.11)
Visit 4 -1.3{373) -18 {381} ~-1.0{4.35)
Visit & 154113 -1 (375 -1.31{4.13)
Visil 6 -1.7 {4.28) -1.5 (3.58) -1.4 (4.40)
Visit 7 22413} 2.0 (3.55} 2.6 (4.83)
Visit & -2.4{4.35) -1.8 (3.58) 3.5 (420}
Visit WEOSET -1.8{453) -1.8 (3.45) -1.3{4.81)

The tables below present summaries of CSHQ subscale scores for bedtime resistance,
sleep onset delay, and sleep duration, respectively. As with the total CSHQ score, a
reduction in mean change from Baseline and number of problems was seen in each
subscale. :

Table 32: Mean (SD} Change from Baseline in CSHQ Bubscaie Score:
Bedtime Resistance - Safety population (Study SPD485-302)
Visit MTS CONCERTA® Piacebo
{N=08} [N=51} {N=B5)

Baseline - Total Score 8.4 (2.88) B.2{2.80) 8.4 {2.79)
Visit 3 -02 {167 0.3 {1.68) -0.3(1.57)

| visit4 -0.1 {167 -0.1{2.02) 0.1¢1.81)
Visit § -0.2 {1.96) -8.2(2.14) -3 (2.16)
Visit § -B.241.80) +0.1 {2.28) D3 R2AN
Wisit 7 -B5{1.92) -0.5 {2.04} -12(2.18)
Visit 8 -3.51{1.88) ~0.3 {2.82) -1.4 (223}
Visit FEQOSIET -0.5{2.10) -0.3 {2.18) 0.6 (2.18)
Baseling — No. of Problems 1.1 {1.58) 1.041.30} 0.9 {1.83}
Visit 3 8.2 {1.00} -0.2 (0.89) 0.2 (D.BB)
Visi 4 D217 -0.311.23) 02123
Visit & -3.3{1.15) -0.3{1.21) D3 (1.31)

1 visits 0.4 {1.10) -0.3{1.45) L 020130
Visil 7 -B5{1.14) -0.5(1.25) -0.8 (1.53)
Visit 8 -G53 {187y -0.41%.37) -1.0(1.47)
Visit YEOSIET ' -0.4 {1.27} -0.5{1.30) 0.3 (1.45)
Cormen: SRMENE 3803 S CD Lartinm T2 1 Tarta 90N %
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Table 33: Mean {SD) Change from Baseline in C8HQ Subscale Score:
Eleep Onset Delay - Safety population {Study SPD485-302)

visit MTS CONCERTA® Piacebo
(N=08) =91} {M=85)
Baseting - Tolal Seore 1.8 (0.82) 1.8(0.83) 18{0.77)
Visit 3 0.1 (0.78) 42 (068) 0.0 {D.58)
Visit 4 0.1 (D82 2 (0.76) 0.1 (057
Visit 5 0.1 {0.84) 0.1(D.84) RRR(N]
Vieit 8 -B.2 {(1.85) 0.1 (0.75) 0.1 (0.75)
Visit 7 -0.2{0.82} 2 (0.50) 4.4 [0.85)
Visit 8 ’ -6.2{0.92) 0.1 (.80} 0.4 (0.80)
Visit HEOSIET 03 (0.9%) 410,92 0.2 10.68)
Baseline — No. of Problems 0.3 {0.46) 0.3(0.48) 0.3 {046}
Visit 3 0.0 (0.43) 0.1(044) 01041
Visit 4 0.1 {6.53) 0.2 (D.A8) 0.1 (0.4
Visit 5 0.0 {0.50) 02 (D52) 02047
Visit 6 0.1 {052 .1 (0.55) 0.2 {0.48)
Wistt 7 -0.1({B.49) 0.1 (057) 0.310.51)
Visits -B.1 {48} .1 (0,53 0.3 {0.58)
Visit SEOSET -B.1 {0.50} 02 (051} -0.1{0.46)

Tabile 34: Mean {3D) Change from Bassline in CSHQ Subscale Score:
Sleep Duration « Bafely population {Study SPD485-302)

Vis#t MTS CONCERTA® Placebo
(=098} {N=91} {N=B5)
Baseline - Total Score 4.4 (1.94) 4.2 {169} 33{1.74}
Visit 3 -0.3 ¢1.40 0.0 ¢{1.40) 0.2 {1.10)
Visit 4 6.1 {1.31} 0.3 (151 -0.2 {1.50)
Visit 5 -0.3¢1.523 +0.1{1.73} -0.4(1.30)
Visit & -B.1 {1.68} 0.0{2.04) 0.5(1.54)
Visit 7 -3.3{1.68) D217 H1.5(1.42)
Visit & -0.4 {1 58) 0.0{1.76) D6 (1.72)
Visit SHEQSIET 0.01{1.54) 0.8 {1.56) 0.4 (1.36)
Baseline - No. of Problams 0.5 {1.02) 04072 0.4 40.79)
Visit 3 - -B.1 {0.543 0.2 (0.64) 3.1 {0.64)
Visit 4 6.1 {6.70} -D.2 {D.82) 0.1 {0.82)
Visit & -0 1{6ET) 0.1 (0.93) 8.1 (087
Visit B -0.2{6.91} 0.6{1.01) -0.2 {0.85)
Visit 7 -6.1 {0.96) -0.1{D.87) -0.2{1.02)
Visit 8 -G.2(0.7H) 0.2 (0.82) 0.4 {D.80)
Visit WEOSIET -0.1 {D.82) 0.2 {D.73) 0.1(1.03)

Bewirrn Sty RPDARSANT NBR Sackion 13 1 Tahle 345 4

9.8 Laboratory Findings
For hematology parameters, there were no clinically meaningful changes in mean

parameters from Screening to Visit 9, and there were no significant differences among
treatment groups. There was no apparent pattern between treatment groups in the
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occurrence of abnormal hematology values. No subject had a treatment-emergent
abnormal hematology value that was considered by the investigator to be clinically
significant.

Serum Chemistry

For clinical chemistry parameters, there were no clinically significant changes in mean
parameters from Screening to Visit 9, and there were no significant changes between
treatment groups or in the pattern in the occurrence of abnormal values. However, two
subjects had treatment-emergent laboratory values that were considered by the
investigator to be clinically significant. Subject 11-001 had Visit 9 values of 300U\L and
162U/L for ALT and AST, respectively, while receiving Concerta. Subject 54-001 had a
Visit 9 value for ALT of 102U\L while receiving PTS. Screening values for each of these
parameters was normal for both subjects. All three of these abnormal clinically
significant chemistry values were reported as AEs and considered unrelated to study
drug.

Subject 34-018 (CONCERTA 18mg) had the AE increase in blood glucose. The ,
abnormal glucose level did not occur at a regular scheduled laboratory measurement and
therefore no assessment of clinical significance was recorded. The subject had a

screening blood glucose level of 9.3mmol/L. The subject was randomized to
CONCERTA and was receiving 18mg at the time of the event. The event occurred
approximately two days after starting CONCERTA. The subject did not have a history of
diabetes. The event was mild in intensity and, in the Investigator’s opinion, unrelated to
study drug. The subject received no treatment for the event and the event resolved the
same day it began.

9.9 Dermatology Findings

Skin Irritation

The investigator examined both the current and the prior application sites for the presence
or absence of primary skin reactions and other signs of skin irritation in the areas of
patch-wear. Findings of erythema, edema, papules and vesicles were graded on a dermal
response score scale ranging from O (no irritation) to 7 (strong reaction).

The mean dermal response score was higher in the MTS group at all visits

compared to the CONCERTA and placebo groups. The mean dermal response scores
across all visits in the MTS group ranged +0.5 to +1.0. Mean dermal response scores
across all visits in the CONCERTA and placebo groups ranged 0.0 to +0.3. The
maximum dermal response score obtained was 4 (definite edema) in the MTS group, 5
(erythema, edema, and papules) in the CONCERTA group, and 3 (erythema and papules)
in the placebo group. At all visits, the majority of subjects in the MTS group reported
either no irritation or minimal erythema, while the majority of subjects in the
CONCERTA and placebo groups reported no evidence of irritation.

Skin Discomfort

Other skin evaluations performed at each MTS/PTS application site included experience
of discomfort and pruritus. The evaluator asked the subject, "Are you experiencing any
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discomfort (as it relates to the MTS/PTS)?" The overall level of discomfort was rated
from 0, for no discomfort to 3, for severe, intolerable discomfort. If the discomfort was
Mild, Moderate, or Severe, the evaluator asked the subject, "What kind of overall
discomfort did you experience?” and collected discomfort information specific to the
symptoms (itching, burning, or other).

The mean dermal discomfort score was higher in the MTS group at all visits

compared to the CONCERTA and placebo groups. The maximum mean increase in
dermal discomfort score in the MTS group was seen at Visit 6 (0.3 left and 0.3 right).
Mean dermal discomfort scores across all visits in the CONCERTA and placebo groups
ranged 0.0 - +0.2. The maximum dermal discomfort score obtained was 3 (severe,
intolerable discomfort) in the MTS group, 2 (moderate, but tolerable discomfort) in the
CONCERTA group, and 3 in the placebo group. The majority of subjects in the MTS
group reported no dermal discomfort. Most subjects who experienced dermal discomfort
reported the discomfort as itching. '

10 ADDITIONAL CLINICAL ISSUES

10.1 Dosing Regimen and Administration

DOSAGE AND ADMINISTRATION

Four dosage strengths for Methylphenidate Transdermal System (MTS) are available:

12.5 cm?, 18.75 cm?, 25 cm?, and 37.5 cm?. The corresponding dosage rates and
methylphenidate contents are listed in the table below.

Dose Delivered Dosage Rate*  Patch Size Methylphenidate Content
(mg) Over 9 Hours (mg/hr) (cm2) per Patch** (mg)
10 L, 12.5 27.5
e -~ 18.75 ' 41.3
20 2.2 25 55.0
- —_— 37.5 82.5

It 1s recommended that the patch be applied to the hip area in the morning and worn for
9 hours. The sponsor recommends the titration schedule below for patients newly treated
with methylphenidate.

Upward Titration, if Response is Not Maximized

Week | Week 2 Week 3 Week 4
10 mg —ng 20 mg —mg
(1.1 mg/hr)* —— fen mg/hr)* (2.2 mg/hr)* — (—mghr)* -
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. Patients currently treated with methylphenidate extended release (methylphenidate—ER)
products should follow the conversion guide below when initiating therapy with MTS.

N — D
—_— S

—_— -

Conversion from previous daily dosages of methylphenidate-ER less than 18 mg daily to
MTS is not recommended.

Application

The adhesive side of MTS should be placed on a clean, dry area of the hip. The area
selected should not be oily, damaged, or irritated. Apply patch to the hip area. Avoid the
waistline, since clothing may cause the patch to rub off. When applymg the patch the
next morning, place on the opposite hip.

MTS should be applied immediately after opening the pouch and removing the protective
liner. Do not use if the pouch seal is broken. The patch should then be pressed firmly in
place with the palm of the hand for approximately 30 seconds, making sure that there is
good contact of the patch with the skin, especially around the edges. Bathing, swimming,
or showering have not been shown to affect patch adherence. In the unlikely event that a
patch should fall off, a new patch may be applied at a different site, but the total
recommended wear time should remain 9 hours.

Disposal of MTS

Upon removal of MTS, patches should be folded so that the adhesive side of the patch
adheres to itself and should be flushed down the toilet or disposed of in an
appropriate Jidded container. Each unused patch should be removed from its pouch,
‘separated from the protective liner, folded onto itself, and flushed down the toilet or
disposed of in an appropriate lidded container.

Maintenance/Extended Treatment

There is no body of evidence available from controlled clinical trials to indicate how long
the patient with ADHD.should be treated with MTS. 1t is generally agreed, however, that
pharmacological treatment of ADHD may be needed for extended periods. Nevertheless,
the physician who uses MTS for extended periods in patients with ADHD should
periodically evaluate the long-term usefulness of the drug for the individual patient with
trials off medication to assess the patient’s functioning without pharmacotherapy.
Improvement may be sustained when the drug is either temporarily or permanently
discontinued.
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Dose/Wear Time Reduction and Discontinuation :

MTS may be removed earlier than 9 hours if a shorter duration of effect is desired or late
day side effects appear. Plasma concentrations of d-methylphenidate generally begin to
decline when the patch is removed. Individualization of wear time may help manage
some of the side effects caused by methylphenidate. If aggravation of symptoms or other
adverse events occur, the dosage or wear time should be reduced, or, if necessary, the
drug should be discontinued. Residual methylphenidate remains in used patches when
worn as recommended. '

10.2 Drug-Drug Interactions -

Please refer to the Drug-Drug Interactions section in the Executive Summary (SectiQn 1).‘
10.3 Special Populations

Please refer to the Special Populations section in the Executive Summary (Section 1).
10.4 Pediatrics

Please refer to the Pediatrics section in the Executive Summary (Section 1).

11. OVERALL ASSESSMENT

11.1 Conclusions

11.1.2 Efficacy

In both studies, the sponsor demonstrated the efficacy of MTS in the treatment of
children with ADHD. ‘

In Study 201, the primary efficacy endpoint was the change from baseline in the mean
Swanson, Kotkin, Agler, M-Flynn, and Pelham Rating Scale (SKAMP) deportment scale,
which is an appropriate efficacy measure for a trial in subjects with ADHD. The
SKAMP was measured at pre-dose, 2.0, 3.0, 4.5, 6.0, 7.5, 9.0, 10.5 and 12.0 hours post
application of MTS. Subscale scores for deportment, attention and quality of work were
evaluated at each time point to assess the duration of effect of MTS vs. placebo. Using
the ITT data set provided by the sponsor, the statistics reviewer duplicated the efficacy results for
the primary endpoint and he derived the same p-values. The results are depicted in Table 3.1.1.5.

Table 3.1.1.5 Analysis of Mean SKAMP Déportment Score during Patch Application
(Hours 2.0 — 9.0);: ITT Population

MTS Placebo p-value
(N=79) (N=79) ]
Mean (SD) 3.2 (3.64) 8.0 (6.33)
LS Mean (SE) 3.2 (0.58) 8.0 (0.58) <0.0001°
Difference and 95% CI of
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[ LS Means (MTS-Placebo) [-4.8 (-5.89, -3.63)] NA |

% The p-value is obtained using the mixed effects model.

In Study 302, the primary efficacy endpoint was the change from baseline in mean
clinician-rated ADHD-Rating Scale-1V (ADHD-RS-1V) among treatment groups
(MTS, placebo TS, Concerta, and matching placebo). The ADHD-RS-1V is an
appropriate efficacy measure for a trial in children with ADHD. '

Using both the ITT and PP data sets provided by the sponsor, the statistics reviewer
duplicated the efficacy results for the primary endpoint using both the LOCF and OC data

sets, and he derived the same p-values. The results of ITT population analysis are given
in the following table.

- Table 3.1.2.5 Analyses of the Change from Baseline of ADHD-RS-1V Total Score

(TT Population)
MTS Concerta Placebo
(N=96) (N=89) (N=85)
LOCEF analysis
N 96 89 85
Mean (SD) -24.2 (14.55) | -22.0(14.91) | -9.9 (14.06)
LS Mean (SE) -24.2 (1.45) -21.6(1.51) -10.3 (1.54)
Difference and 95% CI of -13.89 -11.32
LS Means (Active-Placebo) | (-18.06, -9.72) | (-15.58, -7.06)
p-value <0.0001 <0.0001
OC Analysis
N 70 64 31
Mean (SD) -29.8 (10.40) | -28.0(11.13) {-22.4 (13.67)
LS Mean (SE) -30.1 (1.21) -27.2 (1.27) -23.5(1.83)
" Difference and 95% CI of -6.58 -3.77
LS Means (Active-Placebo) | (-10.91, -2.24) | (-8.19, 0.66)
p-value 0.0032 0.095

11.1.3 Safety Conclusions

Deaths, Serious Adverse Events, Discontinuations due to AE, and Common AE
There were no deaths in Study 201 or Study 302. There were no serious adverse events
reported in Study 201 or Study 302. In the studies combined, there were a number of
discontinuations due to adverse events that were probably related to treatment with MTS
and were clinically significant. These included tic (3), anorexia (2), rash at patch
application site (4), elevated blood pressure (1), weight loss (1), and mood lability (2).
During Study 302 in the Concerta group, there were several discontinuations due to AE
that were possibly related to treatment with Concerta. These included syncope,
aggression, anger, and headache (1 case each).

The most commonly reported AE attributable to MTS treatment in Study 201 and Study
302 (respectively) were anorexia (29% and 26%), insomnia (16% and 13%), headache
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(12% and 15%), nausea or vomiting (10% and 22%), abdominal pain (8% and 7%), and
weight decreased (2% and 9%). In addition, irritability, lability, or anger was reported
for 15% of subjects in Study 201.

In Study 302, irritability and affective lability were reported for 7% and 7% of subjects,
respectively. In the cases of tic, insomnia, anorexia, decreased appetite, weight
decreased, nausea, vomiting, and affective lability, the proportions of subjects with these
AE in the MTS group exceeded those in the Concerta group.

Weight Findings

In both studies, there was a trend toward weight loss. The mean weight decreased in the
MTS groups. Furthermore, there were decreases in the mean z-scores for both weight
and BMI in the MTS groups. The clinical significance of the finding of weight loss is
currently unclear. However, during chronic use of MTS, it is possible that exposed
patients could experience more pronounced weight loss.

In Study 201, at the end of Week 6, there was a decrease in mean weight of -2.2 Ibs and -
0.6 Ibs in the MTS and PTS groups, respectively At the end of Week 7, the change in
weight was -1.3 Ibs and -0.6 Ibs in the MTS and PTS groups, respectively. In Study 201,
the mean z-score for weight decreased from -0.08 to — 0.15. The mean z-score for height
increased from -0.06 to -0.03. Mean z-scores for BMI decreased from -0.07 to — 0.21.

In Study 302, there was a decrease in mean weight from baseline at all in both the MTS
and CONCERTA groups, while subjects in the placebo group had an increase in mean
weight from baseline. The maximum mean decrease in weight from baseline was
observed at Visit 8 in both the MTS (-2.2lbs) and CONCERTA (-2.11bs) groups. The
maximum mean increase in weight from Baseline in the placebo group was +2.11bs at
Visit 8. In the MTS group, there was a higher proportion of subjects with weight
measurements below the normal range, compared to the Concerta and placebo groups.
between Baseline and Visit 9 in the MTS group. At Visit 9, three (3.1%) MTS subjects
had weight measurements below the normal range. There were no subjects with weight
measurements below the normal range in the CONCERTA or placebo groups.

The mean z-score for weight decreased in both the MTS and CONCERTA groups. In the
MTS group, the mean z-score decreased from 0.05 to -0.21. In the Concerta group, the
mean z-score decreased from 0.28 to 0.04. In the placebo group, the mean z-score
increased from 0.15 to 0.24. The mean z-score for height was relatively unchanged from
Screening to Visit 9 in all three treatment groups. The mean z-score for BMI decreased
from 0.13 to -.0.23 in the MTS group, and it decreased from 0.30 to — 0.06 in the
Concerta group. In the placebo group, the mean z-score for BMI increased from 0.25to -
0.34.

Vital Signs Findings

Generally, MTS treatment had few clinically significant effects on blood pressure, pulse,
or temperature. In Study 201, there were no significant changes or differences in mean
diastolic blood pressure, systolic blood pressure, or heart rate. The sponsor
acknowledges that heart rate often increased in subjects shortly after patch application.
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In the open-label phase, one subject (1%) had significantly elevated blood pressure.
During the placebo-controlled phase, 2.5% of subjects in the MTS group had elevated
blood pressure (compared to 0% in the placebo group). Of note, one subject discontinued
due to elevated blood pressure.

In Study 302, there were small increases in mean systolic blood pressure from baseline to
Visits 6, 7, 8, and 9 in both the MTS and CONCERTA groups, compared to the placebo
group. The maximum mean increases in systolic BP from Baseline were observed at Visit
7 (1.3mmHg) in the MTS group and at Visits 6 and 7 (1.6mmHg) in the CONCERTA
group. Similarly, small increases in mean diastolic blood pressure were observed at most
visits in the MTS and CONCERTA groups. The maximum mean increases in diastolic
BP from Baseline were observed at Visit 7 in the MTS group (1.6mmHg) and at Visit 8

- in the CONCERTA group (2.7mmHg). Inthe MTS group, no subjects had systolic BP or
diastolic BP above the normal range compared to baseline. Several subjects in the
Concerta group had systolic BP measurement above the normal range.

There were no notable differences in mean change from baseline in pulse among the three
treatment groups at most visits. At Visit 9, an increase in mean in pulse was noted in the
MTS (5.2 bpm) and CONCERTA (4.7 bpm) groups compared to the placebo (1.0bpm)
group.

The number of subjects with pulse measurements above the normal range was higher at
most visits compared to the number of subjects with above normal pulse values at
baseline. However, the incidence of pulse values above the normal range was generally
similar between the active treatment groups and placebo. At Visit 8, the incidence of
pulse values above the normal range was similar between the two active treatment
groups, yet higher than in the placebo group.

Sleep Findings

As noted above, insomnia was a commonly reported adverse event in both pivotal studies
(16% and 13% in studies 201 and 302, respectively). In Study 303, insomnia was
reported for 8% and 5% in the Concerta and placebo groups, respectively. In my opinion,
. the proportion of subjects in the MTS group who had insomnia is significant, especially
when compared to the proportions in the Concerta and placebo groups.

The sponsor also conducted a prospective, directed assessment of sleep functioning. The
instrument used was the Child’s Sleep Habits Questionnaire (CSHQ). The CSHQ is a
directed assessment of numerous items related to sleep function. It is designed to screen
for the most common sleep problems in children aged 4 to 12. It assesses sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, and daytime
dysfunction. The CSHQ has 33 questions, responses range from 1 (rarely occurring) to 3
(usually occurring) with total scores ranging from 33 to 99. The specific CSHQ items are
listed in Section. Generally, in both studies, results of the CSHQ assessment suggested
that there was no significant effect of MTS treatment on sleep. However, in my opinion,
in my opinion, the use of the CSHQ, which uses a number of items, may obscure the
extent of the problem with insomnia in these studies, since many of the items do not
appear to be directly relevant to the sleep problems specific to stimulant treatment. The
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most relevant items pertain to initial, middle, and terminal insomnia as well as sleep
duration and quality. Use of the CSHQ may dilute possible clinically important adverse
events related to insomnia.

Clinical Laboratory Findings

There were few significant clinical laboratory findings. There were no significant
differences in mean hematology or chemistry parameters. Two subjects had eosinophilia,
and one had a decreased platelet count. Neither abnormality was likely to be related to
MTS treatment, and there no apparent clinical symptoms related to these laboratory
abnormalities. On e subject was discontinued due to having an abnormal lymphocyte
morphology.

There were no significant changes in mean chemistry parameters, and there were no
‘significant differences between groups. Among the few abnormalities in clinical
chemistry parameters, non was likely due to MTS treatment.

11.2 Recommendation on Regulatory Action
Recommendation on Regulatory Action

I recommend that the Division take a not-approvable action for NDA 25-514.
Methylphenidate Transdermal System (MTS) treatment in children (ages 6 to 12) with
Attention Deficit Hyperactivity Disorder (ADHD) was associated with an adverse event
profile and potential risks that could pose clinically important risks to a significant
number of pediatric patients who might be exposed to MTS.

Specifically, treatment with MTS was associated with a high incidence of insomnia,
anorexia or decreased appetite, headache, and gastrointestinal symptoms including
vomiting, nausea, and upper abdominal pain. These adverse events were significantly
more common in the MTS group than in the active comparator group (Concerta) and the
placebo group. MTS treatment was also associated with decreased weight in these
short-term studies.

In addition, treatment with MTS was associated with a relatively high risk of developing.
tic disorder, compared to the active comparator group (Concerta) and the placebo group.
Also, treatment with MTS was associated with a significant degree of dermal reactions
and symptoms at the patch application site.

In my opinion, the safety and tolerability profile of MTS treatment in these 2 new studies

does not appear to be significantly more acceptable than in the previous MTS submission.
Generally, it appears that the identical safety concerns remain.
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11.3 Recommendation on Postmarketing Actions, Risk Management Activity, and
Phase 4 Commitments '

Currently, there are no specific recommendations for postmarketing actions, risk
management activities, or Phase 4 commitments, since it is recommended that the

Division take a not-approvable action.

Robert Levin, M.D., November 7, 2005
FDA, CDER, ODE1, DPP, HFD-130

Cc:  NDA
T Laughren
P Andreason
R Taylor
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CLINICAL REVIEW

Executive Summary Section

Clinical Review for NDA 21-514

NDA: 21-514

NDA Application Type: 505b(2)

SPONSOR: Noven Pharmaceuticals

Holder of Approved Application: Novartis Pharmaceutical Corp.
GENERIC DRUG: Methylphenidate Transdermal System (MTS)

TRADE NAME: P

MATERIAL SUBMITTED NDA

PROPOSED INDICATION: Attention Deficit Hyperactivity Disorder
(ADHD)

-PHARMACOLOGICAL CLASS: Stimulant

DOSAGE FORMS: -~ —————— mg/hr

ROUTE: Transdermal '

DATE SUBMITTED: 07/10/02

PDUFA DUE DATE: 04/27/03

MEDICAL REVIEWER: Glenn B. Mannheim, M.D.

Executive Summary

Background: Noven Pharmaceuticals, Inc. (Noven) has submitted
NDA 21-514 for the Methylphenidate Transdermal System (MTS;
C— f) in the treatment of Attention Deficit Hyperactivity
Disorder (ADHD) in children who are between the ages of 6-12
years. It is a 505-(b) (2) application referenced against oral
Ritalin IR (MPH), a currently approved racemic mixture of the d-
threo-methylphenidate and l-threo-methylphenidate enantiomers,
based on an application held by Novartis Pharmaceutical Corp.
MTS also contains d, I-methylphenidate (MPH), as the active
ingredient, in a multi-polymeric adhesive transdermal patch. The
Sponsor states that applying the MTS patch to intact skin
(transdermal administration) will provide for the continuous
systemic delivery of MPH during the period of patch wear. This
is thought to result in “more stable plasma concentrations
during a dosing interval than oral administration and contribute
to a prolonged and controlled duration of action”. The intent of
this formulation is to provide a once daily administration,
hence, minimizing problems associated with taking oral MPH
immediate release during the school day. The Sponsor states that
additional benefits of MTS to oral MPH will be a lower abuse
potential, a decreased risk of accidental poisonings, and a use
for those unable to swallow pills.

Page 4



'CLINICAL REVIEW

Executive Summary Section

Eighteen (18) studies are submitted in support of this NDA
application and are identified in the Table in the Appendix.
Nine (9) of these were pharmacokinetics (PK) and pharmaco-
dynamics (PD) studies® with one (1) of these, also being a phase
IT study preliminarily looking at efficacy (N17-002). Three of
these studies were phase II, single center, crossover dose-
finding studies® in children subjects with ADHD. One was a
single center open labeled, skin irritation and sensitization
study (N17-008). Five (5) of these studies were phase 3 trials,
of which, three (3) were open-label, long term or continuation
studies® and two (2) were multicenter, randomized, double-blind,
placebo-controlled dose titration studies [Studies N17-010 (010)
and N17-018 (018)] in children with ADHD who attended a
community class-room setting. The first of these studies (010)
did not demonstrate efficacy on the primary endpoint [Teacher’s
Inattentive/ Overactivity (I/0) Factor® of the IOWA-Conners
Rating Scalel] following a 3 week double blind trial. In study
018, the Sponsor showed clinical efficacy on this primary
endpoint by using a wider dose range and an additional week of
MTS exposure. Achievement of efficacy in this trial was offset
by an increased rate of adverse events (anorexia: 50 % in MTS
vs. 2 % in placebo; insomnia: 29 % in MTS vs. 5 % in placebo).

L Recommendations

A. Recommendation on Approvability
I recommend a “non approvable” action(s) for the use of
Methylphenidate Transdermal System (MTS)['——arf——-D] in children
(ages 6-12 years) with ADHD, and a denial of the request for
waiver of pediatric studies for the same indication in children
ages < 6 and > 12 years of age.

! Pediatric ADHD.PK and PD Studies: N17-016, N17-005 and N1 7-002; Healthy Adult PK and PD Studies: N17-004, N17-006,
N17-017 and N17-014; and Adult Stimulant Users: N17-007 and N17-012.

? Phase 11 Studies: N17-003, N17-009 and N17-015.

* Phase 111 Open Label Studies: N17-011, N17-013 and N17-021

4 The Inattention/Overactivity Factor (Items 1-5) rates the following behaviors (fidgeting, makes odd noises, excitable/impulsive,
inattentive/ distractible, and fails to finish/short attention span). The Oppositional/Defiance (O/D) Factor (Items 6-12) rates the
following behaviors (quarrelsome, acts smart, temper outbursts, defiant, and uncooperative). These 10 items are included. in the
Pittsburgh Modified Conners Rating Scale (Items 1-10).
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Executive Summary Section

Basis for Non-Approvable Action(s):

1) The risks associated with the use of MTS are greater than the
benefits. This is not true with other long acting MPH
products, which are currently available (e.g. Concerta,
Metadate, Ritalin LA), as indicated in Table 1 in the
Appendix. This approximate comparison shows that the
incidence rates for anorexia and insomnia were considerably
larger for MTS compared to currently, available, oral, long
acting MPH's.

2) On the primary efficacy, the Teacher Rated Inattentive/
Overactivity Scale, clinical efficacy was demonstrated in one
of two, phase III studies {(N17-018 but not in N17-010) that
used a wider dose range and an additional week of treatment
(N17-018) . Achievement of clinical efficacy was achieved at
the expense of an increased rate of adverse events in Study
N17-018. This is indicated in Table 2 in the Appendix.

3) MTS exposure doses are 3.5 fold higher for d- methyl-
phenidate (d-MPH) and 173 fold higher for l-methylphenidate
(1-MPH) as compared to oral administration with Ritalin. The
facts are that there is inadequate historical safety
information in subjects to adequately assess the safety of 1-
MPH exposure, hence, a 505b(2) application referenced against
Ritalin is denied®®. ' '

The PK studies show an initial lag in drug absorption (mean 3
hours, range 1-5 hours) which would predict a lack of
clinical efficacy in the morning. To overcome this lag, a
larger dose patch has to be applied. This results in '
-excessive concentrations and adverse effects late in the day
and at night. This would not be inconsistent with the

o

observed adverse event profile of insomnia in 23 % and
anorexia in 34 % of subjects. Primary efficacy in 010 and 018
was based on the change from baseline in the Teacher’s
Inattentive/ Overactivity (I/0) Factor. Since the rating was
done at the end of the week based on observations for the
last school week, the Sponsor has provided limited clinical

evidence of efficacy during the 1-5 hour time interval.

% Guideline for Industry. The Extent of Population Exposure to Assess Clinical Safety: For Drugs Intended for Long-Term
Treatment of Non-Life-Threatening Conditions.

® On 04/19/01, the Agency requested that the Sponsor provide a comparison of d and ] enantiomers achieved in animal study’s
with those in humans to complement the human safety database since humans are exposed to greater levels of the 1 enantiomers
with the patch than the oral dosing. However, Noven felt that the animal studies provided adequate coverage.
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Executive Summary Section

4) There is excessive skin irritancy when using the MTS. In
addition, skin sensitization is possible.

5) In that residual MPH in the pateh can be easily extracted,
there exists a real abuse and, or diversion potential.

6) Given the PK and the side effect profile there is a real
misuse potential for off-label uses (e.g. truckers or weight
logsg) . The Sponsor has not defined a Risk Management Plan.

II. Summary of Clinical Findings

A. Brief Overview of Clinical Program
The following clinical trials were conducted. A table
summarizing these trials is included in the Appendix.

Pharmacokinetics (PK) and Pharmacodynamics (PD) Studies:

Table 5 in the appendix summarizes the 9 biopharmaceutics
studies conducted by the sponsor with MTS. Three (3) of the
studies (N17-016, N17-005 and N17-002) were conducted in a total
of 50 pediatric subjects (males: 41, females: 9), ages 6-16
years old (mean age: 9.9 yrs) with ADHD. Study N17-002 used the
original clinical formulation of MTS while all the other studies
used the current MTS formulation. Four (4) studies (N17-004,
N17-006, N17-017 and N17-014) were conducted in 58 healthy adult
subjects (males: 40, females: 18), ages 18-40 years (mean age:
27 yrs). Two (2) studies (N17-007 and N17-012) were conducted
in 33 adult stimulant users subjects (males: 29, females: 4),
ages 31-48 years old (mean age: 39.7 yrs).

Pediatric Studies: N17-016, N17-005 and N17-002

N17-002 (002): A Double Blind, Placebo-Controlled, Steady State
Pharmacockinetic and Efficacy Study of a Methylphenidate
Transdermal System Compared to Ritalin-IR® in Pediatric Patients
with Attention Deficit Hyperactivity Disorder

e Study 002 was a phase II, single-center’, double blind,
multiple dose (steady state), randomized, three-treatment,
three-period, placebo controlled crossover efficacy and
biocavailability study in 11 male children (9 completed) with
ADHD, age 6-9 years (mean age: 8.5 yrs). Comparative
treatments were Ritalin-IR and placebo. Each treatment was
administered for seven days. The study compared two MPH
transdermal systems (MTS) = 27.4 mg of MPH per system with 10

7 William Pelham, Ph.D., Buffalo, NY
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mg Ritalin-IR administered three times daily. Each treatment
(active MTS, Ritalin-IR TID or placebo) was administered for 7
days. The primary objective was to quantify the rate and
extent of dl-threo-methylphenidate absorption from MTS
relative to an oral reference product and to compare the
metabolic profile from the two routes of administration. The
secondary objective was to assess the efficacy and safety of
transdermal MPH in children with ADHD. An earlier formulation
of MTS was used in this study. '

N17-005 (005): A Bioavailability Study of Noven Methylphenidate .
Trans-dermal System Using Two Different Sites of Application in
Pediatric Patients with Attention Deficit Hyperactivity Disorder

e Study 005 was a single centers, open-label, single-dose,
randomized, two-way crossover study in 27 male and female
pediatric subjects (males: 22, females: 5), ages 6-12 years
(mean age: 9.6 yrs), diagnosed with ADHD. Each treatment of
the MTS [one 55 mg/25 cm’ ] was applied to the hip area or
scapular area for 16 hours. A minimum seven-day washout
period was allowed between treatments. The objectives were to
gquantify the rate and extent of drug absorption from a MTS
using two different sites of application in pediatric subjects
with ADHD, and to assess the safety and tolerability of MTS.

N17-016 (016): A Multiple Dose Pharmacokinetic Study of
Methylphenidate with Noven. Methylphenidate Transdermal System
in Pediatric Patients with Attention Deficit Hyperactivity
Disorder

e Study 016 was a single center-investigator®, open-label,
multiple-dose, sequential dose escalating, 2-period study in
12 children with ADHD (males: 8, females: 4), ages 8-16 years
(mean age: 11.5 yrs). The objectives were to evaluate the
pharmacokinetics of MPH after repeated administration of MTS
and to assess MTS's. tolerability and wear characteristics.
Each MTS dose was administered for 4 days [37.5 cm® MTS and 50
cm® MTS containing 82.5 mg and 110.0 mg of MPH, respectivelyl.
For each subject, the wear period for each MTS during the
entire study was either 8 hours or 12 hours, with 6 of the 12
patients assigned at random to each wear period. Placement of
the MTS alternated to the opposite side of the hip with each
application pericd.

# Michael DePriest, MD, Pharmacology Research Center, Las Vegas, Nevada -
? Spencer B. Jones, MD, Radiant Research, Inc., Salt Lake City, UT
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Healthy Adult Studies: N17-004, N17-006, N17-017 and N17-014
N17-004 (004): A Study to Evaluate the Linearity of Methyl-
phenidate Pharmacokinetics Using Different Doses of Noven
Methylphenidate Transdermal System in Healthy Adult Subjects

e Study 004 was a single center'’, open-label, single-dose,
three-way crossover, safety, and pharmacokinetic study
conducted in 14 healthy adult male gubjects, aged 21 to 40
vears (mean age: 27.9 yrs). The objectives of this study were
to evaluate the linearity of methylphenidate pharmacckinetics
for 3 different, single doses of MTS [6.25 cm2 (13.8 mg)
patch, or, 12.5 cm2 (27.5 mg) patch, or, 25 cm2 (55.0 mg)
patch applied to the hip area for 16 hours] (3 treatment and 2
washout periods)], and to assess the tolerability and wear
characteristics of the MTS.

N17-006 (006): A Multiple-Dose Pharmacokinetic Study of a
Methylphenidate Transdermal System Compared to Ritalin® in
Healthy Adult Subjects

e Study 006 was a single-center, open-label, multiple-dose
(steady state), randomized, two-way crossover study in 30
healthy adult subjects (males: 15, females: 15), 21 to 40
years of age (mean age: 33.8 yrs). This study quantified and
compared the pharmacokinetics of d-and I-methylphenidate after
dosing with Noven Methylphenidate Transdermal System (MTS)

[one 55-mg/25 cm2 MTS applied to the hip area for 16 hours
each day for six days] and Ritalin [20 mg TID, administered
orally at 7 AM, 11 AM and 3 PM, for six days], and assessed
the tolerability and wear characteristics of the MTS.

N17-017 (017): A Study to Evaluate the In Vivo Pharmacokinetics
of Noven. Methylphenidate Transdermal System on Normal and
Inflamed Skin in Healthy Adult Subjects

e Study 017 was an open-label, phase I, single-center'!, single-
dose, randomized, 2- way crossover study conducted in 8 male,
healthy adult subjects, 18-27 years of age (mean age: 20 yrs).
The objectives of this study were to evaluate the in vivo
pharmacokinetics of MPH from MTS on normal and inflamed skin
in healthy adult subjects and to assess the tolerability and
wear characteristics of MTS on inflamed and normal skin.

10Aziz L. Laurent, MD: PPD Development Clinic, 706A Ben White Boulevard, Austin, TX
11 Jeffrey Lash, MD, DermTech International, San Diégo, CA 92128
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Inflamed skin was induced by a controlled pre-exposure to 1-%
sodium lauryl sulfate (SLS) to a score of 2 (definite
erythema) .

N17-014 (014): A Study to Evaluate the Dose Delivery Profile of
Repeated Applications of a Noven Methylphenidate Transdermal
System in Healthy Adult Subjects

e Study 014 was an open-label, single-center'® phase I study
involving 6 healthy adult subjects (maleg: 3, females: 3), 19-
30 years of age (mean age: 27 yrs). Its objectives were to
evaluate the delivery profile of MPH [one 25 cm® MTS
containing 55.0 mg of MPH] using subsequent applications of
the same MTS for two 16- hours wear periods (day 1 applied to
the hip for 16 hours and day 2 applied to the opposite hip for
another 16 hours). Pharmacockinetic and safety parameters were
assessed.

Adult Stimulant Users: N17-007 and N17-012 |
N17-007 (007): Human Pharmacology and Abuse Potential of
Methylphenidate (MPH) Administered Transdermally

e Study 007 was a single-center™, two-part study in 27 healthy
adult subjects (males: 24, females: 3), 31-48 years of age
(mean age: 38.7 yrs) who were abusing stimulants. Its
objectives were: 1) to demonstrate the pharmacodynamic and
safety of MPH administered transdermally and to explore the
pharmacodynamic and pharmacokinetic relationship of MPH; and
to determine a dose response curve for behavioral, subjective,
and heart rate and blood pressure effects of MPH administered
transdermally, compared to MPH administered subcutaneously; to
compare the pharmacodynamics from transdermal MPH to oral
phentermine; to determine pharmacodynamic/pharmacokinetic
relationships for MPH administered by transdermal and
subcutaneous routes. Part 1 of the study was a single blind,
double dummy, single-dose, dose rising study of transdermally
administered MPH and subcutaneously administered MPH. Part 2
was a double-blind, triple-dummy, single-dose, randomized,
crossover comparison of transdermally and subcutaneously
administered MPH and orally administered phentermine.

"2 Mark Allison, MD, MDS Pharma Services, Phoenix, AZ
13 Donald Jasinski, M.D., Center for Chemical Dependence/Clinical Studies, Johns Hopkins Bayvxew Medical Center,
Baltimore, MD
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N17-012 (012): The Effect of Heat and Transmucosal Application
on the Human Pharmacology of a Methylphenidate (MPH) Transdermal
System (TDS)

e Study 012 was a single-center, two-part study in 6 healthy
adult subjects (males: 5, females: 1), 34-48 years of age
(mean age: 40.7 yrs) who had a recent history of abusing
stimulants. The objectives of this study were: 1) to determine
the effect of heat on the pharmacokinetics and pharmaco-
dynamics of MPH administered transdermally; 2) to deter-mine
if MTS is pharmacodynamically effective when administered
buccally; and 3) to evaluate the buccal absorption of MPH from
MTS. Part 1 was a double-blind, single-dose, randomized,
crossover study of transdermally administered MPH, with heat
versus no heat. Part 2 was a double blind, single-dose,
randomized, placebo-controlled, crossover study of MTS
administered buccally. There was a 24-hour washout period
between each treatment. '

Other Studies: N17-008 _ ‘
N17-008 (008): Skin Irritation and Sensitization Testing of
. Noven™ Metylphenidate Transdermal System

e Study 008 was a single center-investigator'!, open labeled,
skin irritation and sensitization testing of MTS conducted in
122 healthy subjects (males: 46, females: 76) [116 subjects
completed], 18-55 years of age (mean age: 35.9 yrs). The
objectives were to evaluate the test articles for the
induction of contact sensitization by repetitive applications
to the skin of healthy human volunteers; and to test and
compare articles of low irritation potential for human skin
irritation elicited by repetitive topical application. The
study population followed a 21-day cumulative irritation
desgign during the induction period, followed by a rest period
and a challenge period. There were 21 consecutive
applications, to all subjects, of approximately 24 hours of
55mg/25 cm® MTS, 0 mg/ 25 cm® MTS, saline and 0.1% sodium
laurel sulfate (SLS) for evaluation of irritation and
induction of sensitization; rest; single application of active
or placebo MTS for sensitization challenge, and single
application to selected subjects for rechallenge.

!4 Lawrence Galitz, M.D., South Florida Bioavailability Clinic, Miami, Florida
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Phase 1l Trials
Studies: N17-002

(002) : and PK; Earlier MTS Formulation Used
N17-003 (003): Earlier MTS Formulation Used
N17-009 (009): Dose Finding; Summer Treatment Program
N17-015 {(015): Dose Finding; Summer Treatment Program

There were 76 pediatric subjects with ADHD (males: 69, females:

7), age 6-13 years (mean age: 9 yrs) who participated in Studies
003, 009 and 015.

Study 002 is briefly summarized under the section entitled
Brief Overview of Clinical Programg, PK and PD Studies,
Pediatric Studies (pg. -2).

Study 003 was a phase II, single-center'®, double blind, dose
ranging, randomized, five-treatment, five period crossover,
efficacy study conducted on 13 children [11 completed], (males:
11, females: 2), 6-10 years of age with ADHD (mean age: 8.2
vrs) . This safety and efficacy study compared placebo
transdermal system (TS) to each of four doses of MTS. [2.5 cm®
(6.85 mg), 5 cm® (2 x 2.5 cm®), 10 cm® (27.4 mg) and 20 cm® (2 x
10 cm®)] applied to the buttocks for 13 hours/day for 2 days.
Evaluation was based on academic performance and behavior.

Study 009 was a phase II, multi-center'®, double blind, single
dose, randomized, eight-treatment, eight-day, crossover, and
dose ranging study conducted on 36 children (males: 33,
females: 3), 6-13 years of age with ADHD (mean age: 9.6 yrs)
in a naturalistic summer camp setting. Each treatment (active
MTS or placebo) was administered for one day. The doses of MTS
studied were 6.25 cm?, 12.5 cm® and 25 cm® applied at either
6:00 am or at 7:00 am or placebo at 6:00 am or at 7:00 am and
removed when the child went to bed. The objectives were to
study the efficacy of three different doses of MTS and to
study the effects of varying application times on morning and
daily behavior. Efficacy data consisted of frequency data for

behavicr (e.g., rule violations, noncompliance, interruption,
complaining) from a point system, academic performance, data
from a classroom setting (e.g., following rules for seatwork,

peer tutoring, computer, and seatwork completed and correct)
by counselors and teachers; and by parent ratings of behavior.
Safety consisted of monitoring for adverse events.

'* William Petham, Ph.D., SUNY at Buffalo, Buffalo, NY
1% William Pelham, Ph.D.. SUNY at Buffalo, Buffalo, NY: Michael J. Manos, Ph.D., Cleveland Clinic Children’s Hospital,
Cleveland, OH; Cora E. Ezzel, Ph.D., Medical University of South Carolina- Youth Division, Charleston, SC
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e Study 015 had as its objectives: 1) to compare 3 dose
strengths MTS [12.5 cm?, 25 cm?, 37.5 cm? MTS] to a placebo
transdermal system (TS) in a controlled, naturalistic setting
with and without concurrent behavioral treatment; 2) to
compare the onset and offset of action of MTS in a laboratory
gsetting, and 3) to evaluate the safety and tolerability of
MTS. This was a single center®’, double blind, randomized,
placebo-controlled study consisting of two parts: a four-
treatment, 24-day, crossover, dose-ranging study and a 3
treatment, 3 day, crossover study. In the first part, each of
4 treatments [12.5 cmz, 25 cmz, 37.5 cm® MTS and placebo] was
administered once a week (Monday to Thursday) for 6 weeks.
There were 27 pediatric subjects (males: 25, females: 2), 6-12
years of age with ADHD (mean age: 9.3 yrs) who participated in
this study. Behavioral intervention was intended to be
implemented during 3 of the 6 weeksg, alternating weekly, for
each treatment condition, but due to poor behavior by a number
of patients, it was implemented for all patients for Weeks 5
and 6. Efficacy measures included measurements of behavior
(based on a point system developed by the principal
investigator), productivity, accuracy and behavior in the
classroom setting, staff and parent ratings of behavior on the
Pittsburgh Modified Conners Rating Scale, staff and parent
self-ratings of effectiveness and distress; and child self-
ratings of behavior. In the 2" part of the study, MTS (18.75
cm2 or 37.5 cm2) or placebo TS [18.75 cm? or 37.5 cm® MTS] or
placebo was administered on Friday of 3 of the 6 weeks at 7:00
AM and removed at 1:00 PM to evaluate the time course of
action of MTS. Children were evaluated on a timed math task at
specified intervals to evaluate the time course of action of
MTS.

Phase III Trials
Studies: N17-010 (010)
N17-018 (018)
N17-011 (011): Open Label, Long Term Study
N17-013 (013): Open Label, Long Term Study: On-Going
N17-021 (021): Open Label, Long Term Study

The sponsor conducted three phase III trials: two, multicenter,
randomized, double-blind, placebo-controlled dose titration
studies (Studies 010 and 018) in children with Attention Deficit

17 William Pelbam, Jr., Ph.D., State University of New York at Buffalo, Buffalo, NY
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Hyperactivity Disorder (ADHD) who attended a community class-
room setting; and one open label, tolerability study (Study
011) . There were 421 pediatric subjects with ADHD {(males: 309,
females: 112), age 6-12 years (mean age: 8.7 yrs) who
participated in the controlled studies 010 and 018.

1) Study 010 was a phase III, multicenter, randomized, 3 week
double-blind, parallel group, multiple dose titration,
placebo-controlled study involving 210 children subjects
[MTS: 101, TS (Placebo): 109] (males: 159, females: 51), 6-12
years of age (mean age: 8.7 yrs) with a diagnosis of ADHD'®.
Following baseline, subjects were randomized to either
placebo TS or MTS [6.25 cm 2 (13.8 mg)]. At week 1 or 2, the
study medication could be titrated (up, down, or, same: [6.25
cm ? (13.8 mg)][12.5 cm 2 (27.5 mg); or, 25.0 cm ° (55.0 mg)])
based upon efficacy rétings (e.g. Subscale and Factor Scores
from the Pittsburgh Modified Connors Rating Scale and the
CGI-I) and evaluations of. safety and patch tolerability. The
final evaluation occurred at week 3 of the double-blind
period. Primary efficacy was assessed by the Teacher’s
Tnattentive/ Overactivity (I/0) Factor*® of the IOWA-Conners
Rating Scale (Teacher I/0) [Itemg 1-5 of the Pittsburgh
Modified Conners Rating Scale] . The teacher at baseline and
during the double blind period rated this on the Thursday or
Friday that preceded the next scheduled visit and was based
on observations for the last school week.

‘e Study 018 was a phase III, multicenter, randomized, double
blind, parallel group, placebo controlled trial, dose
titration, 6-week trial involving 211 children subjects [MTS:
106, TS (Placebo): 105] (males: 150, females: 61), 6-12 years
of age (mean age: 8.7 yrs) with a diagnosis of ADHD. At
baseline subjects were randomized to either placebo (TS), or,
one of two possible starting patches of MTS {(12.5 or 18.75 cm
’) based on weight or, previous oral dose of MPH. The double
blind treatment was for four (4) weeks with weekly evaluations
of safety and efficacy. Titration occurred up or down at the
end of week 1-3 evaluations based on safety reasons or lack of
efficacy. However, prior to downward titration, patch wear
time was reduced from.the recommended wear time of 12 hours to
8.5-9 hours, but not less that 7 hours. The minimum and

'8 DSM-1V: Computerized NIMH Diagnostic Interview Schedule for Children Version 4.0 at screening

' The Tnattention/Overactivity Factor (Items I-5) rates the following behaviors (fidgeting, makes odd noises,
excitable/impulsive, inattentive/ distractible, and fails to finish/short attention span). The Oppositional/Defiance (O/D) Factor
(Items 6-12) rates the following behaviors (quarrelsome, acts smart, temper outbursts, defiant, and uncooperative). These 10
items are included in the Pittsburgh Modified Conners Rating Scale (Items 1-10).
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2

and 50 cm 2,

maximum patch sizes used were 6.25 cm
regpectively. At the end of school day each week efficacy
evaluations were made.

e Study 011 was a phase 3, open-label and tolerability study of
MTS conducted in 118 children [86 completed], (males: 94,
females: 24), 6-13 years of age (mean age: 9.2 yrs) with ADHD,
who were administered MTS daily in one of three different
patch sizes (6.25, 12.5, and 25 cm®) over 3 months. A change
in patch size was permitted at any of four weekly visits
(Visits 3 to 6), and the safety and tolerability of the
established patch size was evaluated at two monthly wvisits
(Visit 7, Month 2 and Visit 8, Month 3). To assess the
efficacy of MTS, ADHD severity was evaluated at Baseline by
using the Clinical Global Impressions-Severity scale (CGI-S),
and changes in ADHD were evaluated at subsequent visits by
using the Clinical Global Impressions-Improvement scale (CGI-
1. '

e Study 013 was a two-center, open-label study designed to allow
20 pediatric subjects, (males: 18, females: 2), 6-13 years
(mean age: 9.4 yrs) with ADHD who had completed either Study
011 or 015, and had their ADHD symptoms well-controlled on
MTS, to continue using MTS for at least nine months, latexr
amended to allow treatment until FDA approval and commercial
availability

e Study 021 was a multi-center, open-label, safety study
designed to collect long-term safety and tolerability data of
MTS over 8 months, in 63 pediatric subjects (males: 49,
femaleg: 14), 6-12 years (mean age: 8.5 yrs) with ADHD who
completed Study 018.

B. Efficacy
The results for the two-phase III efficacy trials are shown
below. :

For Studies 010 and 018, the primary efficacy was the change
from baseline in the Teacher’'s IOWA-Conners Inattention/
Overactivity (Teacher I/0) Rating Scale. In study N17-010, no
advantage to MTS over placebo was demonstrated using this
primary efficacy variable. The LOCF analysis indicated a change
from bageline of -2.3 and -1.5 scale units for the MTS and TS
groups, respectively (p= 0.7927). In study N17-018, statistical
significance (P < 0.0001) was shown in the MTS group on the
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Teacher I/O during week 1 of treatment (Visit 3) and continuing
through weeks 2-4 (Visits 4, 5 and 6). Secondary efficacy
measures in the two (2) studies included: the Parent Rated I/0
Factor of the IOWA Conners Rating Scale, the Teacher and Parent
Rated Oppositional/Defiant (0O/D) Factor of the IOWA-Conners
Rating Scale, the Abbreviated Conners Rating Scale, Peer
Relations Factors, and Effective Normalization Factors Rating
Scale, and the Clinical Global Impression (CGI) ratings. Study
010 showed a significant change from baseline between the
treatment groups in the Parent Rated I/0O Factor (p< 0.0001) and
the CGI. Study 018 showed statistical group differences for most
of the secondary endpoints.

C. Safety
In Study 010, the most commonly reported adverse events in the
MTS group were anorexia (16.8%), insomnia (16.8%), and headache

(13.9%), whereas the most commonly reported events in the TS
(placebo)} group were cough increased (10.1%), rhinitis (8.3%),
and vomiting (7.3%). Most or all episodes of abdominal pain,
headache, anorexia, and nervous system adverse events were
considered related to study medication. Most adverse events in
both groups were rated mild or moderate by the Investigators.
Three patients in the MTS group were withdrawn from the study
prematurely because of adverse events, which included insomnia
(reported for 2 subjects) and depersonalization, hallucinations,
and manic reaction (reported for the third patient). Two
patients in the TS group were withdrawn because of headache (1
patient) and leg cramps (1 patient). Statistically, but not
clinically significant changes were observed for hemoglobin,
hematocrit, erythrocytes, potassium, cholesterol, creatinine,
alkaline phosphatase, and phosphorus for the MTS group. MTS
subjects had a mean diastolic blood pressure increase of 1.6
mmHg, compared with a mean decrease of 1.0 mmHg for subjects
treated with TS. Subjects treated with MTS had a mean body
weight loss of 0.7 pounds whereas patients treated with TS had a
mean body weight gain of 0.7 pounds. MTS subjects had
significantly more skin irritation (p < 0.0001) at all post-
treatment visits than subjects given TS did. In Study 018, the
most commonly reported adverse events in the MTS subjects were

o,

anorexia (50 %) and insomnia (30 %). Clinically notable body
weight decreases (2 5%) occurred in 48.6% of patients in the MTS
treatment group vs. 3.8% in the TS group. There were slight
increases in the mean pulse rate and blood pressure in the MTS
group. There were no notable trends in clinical laboratory or
physical examination results. Patch site irritation,
predominantly minimal erythema, was reported by a significantly
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greater percentage of patients in the MTS treatment group (66%-
76% per visit) than in the TS group (19% - 47% per visit).

A comparison of some of the individual adverse events across the
two studies and with other long acting methylphenidates is
presented in Tables 1 and 2 in the Appendix.

D. Dosing :
The proposed dosage regimen for children starting treatment for
the first time and those switching from another medication is to
start with the lowest strength 12.5 cm® patch applied once daily
‘upon awakening to the-hip. It is recommended the patch be worn
initially for,.— to — hours. Daily dosage may be raised at
weekly intervals by not more than 12.5 cm® to the maximum patch
size of 37.5 cm®. The = —— .® system may be removed earlier
than — hours based on the needs of the patient.

Individualization of wear time may help manage some of the side
effects caused by methylphenidate.

E. Special Populations

This NDA is limited to data in the pediatric population (age’s
6-12 years) .

APPEARS Ty
Sw
ON ORIGiNAL AY
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Clinical Review

I. Introduction and Background

A. Drug Established and Proposed Trade Name, Drug Class, Sponsor s
Proposed Indication(s), Dose, Regimens, Age Groups

(methylphenidate transdermal system) is an adhesive-based
matrix transdermal patch that provides continucus systemic delivery of
methylphenidate, a central nervous sgystem stimulant, during
application to intact skin. The chemical name for methylphenidate is
d, 1 (racemic) methyl-alpha-phenyl-alpha- (2-piperadyl)-acetate.

Al

Attention Deficit Hyperactivity Disorder (ADHD) _
- ¢ (methylphenidate transdermal system) is indicated for the
treatment of Attention Deficit Hyperactivity Disorder (ADHD) .

The efficacy of the ® gystem in the treatment of ADHD was
established in one controlled trial of children aged 6 to 12 years who
met the DSM-1IV criteria for ADHD (see CLINICAL PHARMACOLOGY) .

DOSAGE AND ADMINISTRATION

In children with ADHD who are 6 years of age and older and are either
starting treatment for the first time or switching from another
medication, start with — mg/hr once daily upon awakening. It is
recommended that the system initially be worn daily for — to —
hours. Wear time may be adjusted depending on the needs of the
patient. Daily dosage may be raised at weekly intervals by not more
than -~ mg/hr to a maximum recommended dose of . mg/hr once daily
(see Table 3 below). Dose titration, final dosage, and wear time
should be individualized according to the needs and response of the
patient.

. TABLE 3
MethyPatch ® System - Recommended Titration
Schedule

Upward Titration, If Response Is Not

Maximized

Week 2 | Week 3 | Week 4

—J
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Application
The ~————— . @ gystem is applied to the hip once daily upon
awakening.

The adhesive side of the ——————_ @ gystem should be placed on a
clean, dry area of the hip. The site of application should be rotated
daily, with an interval of several days between applications to the
same site. The area selected should not be oily, damaged, or
irritated. The waistline should be avoided.

The «————7— . ® gystem should be applied immediately after opening
the pouch and removing the protective liner. The system should then be
pressed firmly in place with the palm of the hand for approximately 30
seconds, making sure that there is good contact of the system with the
skin, especially around the edges. Bathing, swimming, or showering has
not been shown to affect patch adherence. In the unlikely event that a
system should fall off, the same system may be reapplied to the same
site as described above, checking to assure that the system is firmly
in place. If necessary, a new system may be applied at a different
site.

Maintenance/Extended Treatment

There is no body of evidence available from controlled clinical trials
to indicate how long the patient with ADHD should be treated with the
T @ gystem. It is generally agreed, however, that
pharmacological treatment of ADHD may be needed for extended periods.
Nevertheless, the physician who uses the - ® system for
extended periods in patients with ADHD should periodically evaluate
the long-term usefulness of the drug for the individual patient with
trials off medication to assegs the patients functioning without
pharmacotherapy. Improvement may be sustained when the drug is either
temporarily or permanently discontinued.

Dose/Wear Time Reduction and Discontinuation

The ——————— @ gystem may be removed earlier than —hours based on
the needs of the patient. Individualization of wear time may help
manage some of the side effects caused by methylphenidate. If
paradoxical. aggravation of symptoms or other adverse events occur, the
dosage or wear time should be reduced, or, if necessary, the drug
should be discontinued.

If improvement is not observed after appropriate dosage adjustment
after a l-month period, the drug should be discontinued”.

B. State of Armamentarium for Indication(s)
Several immediate release MPH formulations currently marketed
for the treatment of Pediatric ADHD: Methylphenidate HC1,
Ritalin, Methylin, and Focalin. There are also various
amphetamine formulations (e.g. ADDERALL, ADDERALL XR, etc).
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