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You assert that there was agreement between your analysts on their assessments of the degree of
crystallization for these patches, and that this outcome validates your proposed method of
quantitating the degree of crystallization. However, FDA analysts examining patches from this
same batch at greater than 18 months post manufacture, and using your method as well as
microscopic examination, noted <1% crystallization in all patches. Although we are at a loss to
explain the markedly discrepant results between your findings and the Agency’s findings, the fact
that the patches examined by Agency analysts did not have significant crystallization prevented us
from being able to validate your methodology. Given our inability to independently validate your
methodology for quantitating the degree of crystallization, we have no reassurance that any batch
(b) (4)
that you determined met the upper limit of your proposed specification of
at 12 months did, in
fact, reliably meet that limit.
However, even if we were confident that a
level of crystallization could reliably be quantitated
(and, again, we are not confident that this is the case), we are not convinced that any batch that
(b) (4)
(b) (4)
met your release specification of
would, in fact, be within the
limit at 12 months, given
the results determined by your analysts at 12 months in the validation batches, as described above.
(b) (4)

Further, we note that your temperature excursion and cycling stability studies demonstrated that
increased crystallization occurred as(b)early
as one week when stored at room temperature and
(4)
(b) (4)
increased to
after 11 weeks at
. These findings increase our concern that
significant crystallization can occur when the product
is shipped to areas of higher temperatures
(b) (4)
and humidity and not immediately stored at
. Of course, our inability to validate your
methodology further increases our concerns about the results of these studies.
For these reasons, we strongly reiterate our recommendation that the definitive resolution of the
crystallization issue is to reformulate the drug product in order to prevent the formation of crystals.
(b) (4)
The use of
in the manufacture of the drug product clearly does not satisfactorily limit
the potential for crystallization, and your attempts to limit the degree of crystallization have, to
date, been unsuccessful in our view. The Agency recommends that the reformulated product
should be crystal free throughout its shelf-life, well controlled using validated analytical methods,
and crystal-free under appropriate conditions as assessed in adequate temperature excursion and
cycling stability studies.
CLINICAL
1. We acknowledge that you have responded to our requests conveyed in the Complete
Response letter of December 15, 2008. As a result of our analyses of your response, we
may include several statements in labeling about several adverse events.
2. In your response to this letter, please include a revised Pediatric Plan for the Restless Legs
Syndrome (RLS) indication. Your revised plan should include a proposal for studies in
pediatric patients ages 13 years and older.
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LABELING
1. We reserve comment on the proposed labeling until the application is otherwise adequate.
However, to facilitate review of your proposed labeling, we ask that you resubmit the
content of labeling [21 CFR 314.50(l)(1)(i)] in MS Word format. If you revise labeling,
your response must include updated content of labeling [21 CFR 314.50(l)(1)(i)] in
structured product labeling (SPL) format as described at
http://www.fda.gov/oc/datacouncil/spl.html.
Please include a tracked changes version (in WORD) of the label in PLR format using the
last approved label as the base document.
2. Please submit updated carton and container labeling for the 1mg/24 hours, 3mg/24 hours
and 8mg/24 hours patch strengths in your resubmission.
SAFETY UPDATE
When you respond to the above deficiencies, include a safety update as described at 21 CFR
314.50(d)(5)(vi)(b). The safety update should include data from all nonclinical and clinical
studies/trials of the drug under consideration regardless of indication, dosage form, or dose level.
1. Describe in detail any significant changes or findings in the safety profile.
2. When assembling the Safety Update, incorporate new safety data as follows:
•

Present new safety data about deaths from the studies for all proposed indications using
the same format as in the original NDA submission.

•

Present tabulations of the new safety data separately and also combined with the
original NDA data and with each of the previous Safety Updates.

•

Include a tabular summary of the mortality rate according to indication and list all
cause mortality, death due to myocardial infarction, all cardiac-related deaths, and noncardiac-related deaths. Present the mortality rate by cause from the original NDA,
separately in each Safety Update, and cumulatively in each Safety Update combined
with all previous safety data.

•

Present narrative summaries and a tabular summary for all new deaths from all clinical
trials involving Neupro. This tabular summary should provide the following
information in a single row: patient ID, country, age/gender, treatment/dose/study
phase, day after starring treatment, fatal/nonfatal, and a hyperlink to the narrative
summary and CRFs. Narratives should provide sufficient detail to permit an adequate
understanding of the adverse event. Guidelines for narrative summary content provided
in the Guidance for Industry- Premarket Risk Assessment
(http://www.fda.gov/cder/guidance/6357fnl.pdf), published in 3/05.
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3. Provide updated exposure information for the clinical studies/trials (e.g., number of
subjects, person time).
4. Provide a summary of worldwide post-marketing experience on the safety of this drug.
Include an updated estimate of use for drug marketed in other countries.
5. Provide a summary and discussion of the published literature since the last presentation of the
published literature. Include a copy of each publication cited.

6. Provide English translations of current approved foreign labeling not previously submitted.
OTHER
Within one year after the date of this letter, you are required to resubmit or take one of the other
actions available under 21 CFR 314.110. If you do not take one of these actions, we will consider
your lack of response a request to withdraw the application under 21 CFR 314.65. A resubmission
must fully address all the deficiencies listed. A partial response to this letter will not be processed
as a resubmission and will not start a new review cycle.
Under 21 CFR 314.102(d), you may request a meeting or telephone conference with us to discuss
what steps you need to take before the application may be approved. If you wish to have such a
meeting, submit your meeting request as described in the FDA’s Guidance for Industry - Formal
Meetings Between the FDA and Sponsors or Applicants, May 2009 at
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UC
M153222.pdf.
This product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic
Act if it is marketed with this change before approval of this supplemental application.
If you have any questions, call Stacy Metz, PharmD, Regulatory Project Manager, at (301) 7962139.
Sincerely,
{See appended electronic signature page}

Russell Katz, M.D.
Director
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research
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NDA 21-829/S-001 and 002
COMPLETE RESPONSE
UCB, Inc.
Attention: Deborah Hogerman
Senior Director, Regulatory Affairs
P.O. Box 110167
Research Triangle Park, NC 27709
Dear Ms. Hogerman:
Please refer to your supplemental new drug applications dated September 21, 2007 and
October 5, 2007, received October 11, 2007, submitted under section 505(b) of the Federal Food,
Drug, and Cosmetic Act for Neupro (rotigotine transdermal) Patch.
We acknowledge receipt of your amendments dated October 17, 2007, and February 8, May 7,
June 4, July 15, September 8 and 9, and October 3, 2008.
Supplemental application 001 proposes an added indication to treat “the signs and symptoms of
advanced Parkinson’s disease (APD)” and supplemental application 002 proposes an added
indication to treat “the signs and symptoms of moderate to very severe primary Restless Legs
Syndrome (RLS).”
We have completed the review of your application, as amended, and have determined that we
cannot approve this application in its present form. Although we have concluded that you have
provided substantial evidence of effectiveness for Neupro in patients with advanced Parkinson’s
disease and in patients with RLS, we describe below our reasons for not being able to approve
these supplements at this time, and our recommendations for addressing these issues.
PRODUCT QUALITY
1. As you know, after you submitted these supplements, you informed the Agency of crystal
(b) (4)
formation in the marketed patches. This crystallization appeared as early as
after
manufacture in some cases. Over time, extensive crystallization occurred, resulting in
product failure, and withdrawal of the product from the market. The crystallization
(b) (4)
(b) (4)
occurred
. In order to
ensure that crystallization does not occur in the future, we strongly recommend that you
reformulate the product. You must provide the following information about any
reformulated product before it can be approved:
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Drug Substance
(b) (4)
1) Physical and chemical characterization of the
used,
2) Data to support any revisions to the manufacturing process and in process controls,
3) Specifications with justification for any new specifications proposed,
4) Batch release data, and
5) Stability data from three production scale batches, stored under long term
(marketed) conditions through retest period and six months under accelerated
conditions.
Drug Product
1) Components and composition,
2) Unit and batch formula,
3) Batch release data,
4) Data to support any revisions to the manufacturing process, In process controls,
5) Specifications with justification for any new specifications proposed, and
6) Stability data from three production scale batches, stored under long term
(marketed) conditions through the shelf life and six months under accelerated
conditions.
Once you have submitted adequate information to establish the reliability of the new
product, you will need to establish that the plasma levels of rotigotine produced by this
new product are comparable (bioequivalent) to those produced by the product used in the
clinical trials (both for the original approval as well as for the data in these two
supplements). In the absence of such data, it would be difficult, if not impossible, to
conclude that the previously generated clinical data apply to the newly formulated product.
CLINICAL
2. Please conduct analyses of female reproductive endocrine testing (e.g., serum/plasma LH,
FSH, estradiol, progesterone) of all patients in RS1 pool (i.e., all RLS patients in doubleblind phase of studies 790 and 792) according to whether the patients are considered premenopausal or post-menopausal at the time of screening/randomization. It is not clear if
you have applied the same reproductive endocrine testing reference range for patients with
the same reproductive status (i.e., pre-menopausal or post-menopausal) considering that we
believe that you have utilized a central laboratory for all these tests. If a central laboratory
was utilized for all RS1 pool patients, the same reference range should be applied to each
individual patient based upon their pre-menopausal or post-menopausal status.
Initially, please categorize all patients in the RS1 pool as to whether they are premenopausal or post-menopausal. After this categorization, please conduct and present all
the various, central tendency and outlier analyses of pool RS1 for the different
perspectives (e.g., mean absolute values over time, mean change from baseline over time,
shift analysis over time, incidence of “low” or “increased” value at any time during the
study, and similar respective analyses for “markedly abnormal” values). Please show
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results for these analyses for placebo, each specific rotigotine dose and “any” rotigotine
dose on the same page so that a comparison across treatments can be easily interpreted.
If we do not have a correct understanding about the apparent deficiencies in these analyses,
it may be helpful to contact us for clarification about what is needed and what should be
done in your resubmission of your Complete Response.
3. Please review all Case Report Forms (CRFs) for TEAEs (in RS1 pool for RLS) that
suggest any change in libido and have not been characterized as either essentially increased
or decreased. Most likely, a change in libido would either reflect a change such as
increased or decreased libido. Please consider recharacterizing any TEAE suggesting a
change/alteration in libido that is not specific (e.g., libido abnormal or libido altered) to a
more specific characterization such as libido increased or decreased.
Once all libido-related TEAEs have been reviewed and possibly recharacterized, present
the incidence of all similar AE terms suggesting either increased or decreased libido for the
RS1 pool according to randomized treatment (i.e., for placebo and each specific rotigotine
dose and also for “any” dose) for these TEAEs occurring at any time during the doubleblind phase. If these various AE terms can be considered as reflecting either increased or
decreased libido, please present the incidence of all these similarly related AE terms
suggesting the possibility of increased or decreased libido.
Please show results for these analyses for placebo, each specific rotigotine dose and
“any” rotigotine dose on the same page so that a comparison across treatments can be
easily interpreted.
4. Please have your clinicians review all Case Report Forms (CRFs) for TEAEs (in RS1 pool
for RLS) that suggest any change in menses (e.g., non-specific characterizations such as
menstrual disorder, menses abnormal, menstruation irregular or other such non-specific
characterizations) that have not been characterized as either essentially “normal”/unaltered
or “abnormal” suggesting anovulatory menses (e.g., increased frequency throughout the
menstrual cycle or decreased/absent menses in frequency such as oligomenorrhea,
hypomenorrhea, amenorrhea, menstruation delayed). Once these CRF reviews have been
completed, have your clinicians determine whether these various menstrual TEAEs can be
recharacterized as either essentially “normal”/unaltered or “abnormal” suggesting
anovulatory menses (e.g., increased frequency throughout the menstrual cycle or
decreased/absent menses in frequency such as oligomenorrhea, hypomenorrhea,
amenorrhea). Typically, a significant change in menses (e.g., increased frequency
throughout the menstrual cycle or decreased/absent menses in frequency such as
oligomenorrhea, hypomenorrhea, amenorrhea) suggests that there is anovluation.
After all menstrual TEAEs have been reviewed and possibly recharacterized as either
essentially “normal”/unaltered or “abnormal” suggesting anovulatory menses (e.g.,
increased frequency throughout the menstrual cycle or decreased/absent menses in
frequency such as oligomenorrhea, hypomenorrhea, amenorrhea), present the incidence of
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all similar AE terms suggesting that menses are anovulatory according to randomized
treatment (i.e. for placebo and each specific rotigotine dose and also for “any” dose) for
these TEAEs occurring at any time during the double-blind phase.
Please show results for these analyses for placebo, each specific rotigotine dose and
“any” rotigotine dose on the same page so that a comparison across treatments can be
easily interpreted.
5. Please conduct and submit analyses of TEAEs that might possibly reflect events
(regardless of level of severity) suggestive of the occurrence of hypotension/orthostatic
hypotension/postural dizziness for pool AS1 (double-blind phase of studies 511 and 650)
for advanced Parkinson's disease and for pool RS1 (double-blind phase of studies 790 and
792). Search for a variety of AE terms that might be suggestive of orthostatic hypotension /
postural dizziness despite the fact that the AE may not have been coded as such. You have
used the following AE search terms for searching for possible “severe” hypotension or
orthostatic hypotension (i.e., blood pressure orthostatic, blood pressure orthostatic
abnormal, blood pressure orthostatic decreased, dizziness postural, and orthostatic
hypotension, blood pressure ambulatory decreased, blood pressure decreased, blood
pressure diastolic decreased, blood pressure systolic decreased, mean arterial pressure
decreased, diastolic hypotension, systolic hypotension, hypotension). Please add the
following AE search terms including: dizziness, vertigo, light-headedness, postural lightheadedness, impaired balance, and feeling drunk.
Analyses should be conducted according to randomized treatment (i.e. for placebo and
each specific rotigotine dose and also for “any” dose) for TEAEs occurring at any time
during the double-blind phase, for SAEs occurring at any time during the double-blind
phase, and for TEAEs causing study discontinuation at any time during the double-blind
phase.
6. Please conduct and submit subgroup analyses of TEAEs occurring in certain subgroups
(i.e., age, gender, concomitant medication such as vasodilator/hypotensive agents) for pool
AS1 (double-blind phase of studies 511 and 650) for advanced Parkinson's Disease and for
pool RS1 (double-blind phase of studies 790 and 792). Your subgroup analyses of TEAEs
only considered the frequency of TEAEs for rotigotine treatment relative to each subgroup
comparison and did not consider the frequency for placebo treatment in each subgroup
analysis
To conduct these analyses, please present a summary analysis of the incidence of the
treatment effect (e.g., % for specific rotigotine dose - % for placebo) for each TEAE
according to various level terms (e.g., SOC, high level and high level group terms, and
preferred term as presented previously) in each requested subgroup. Please show results for
each subgroup immediately below the other subgroup for each AE term for each specific
rotigotine dose and “any” rotigotine dose on the same page so that a comparison across
treatments can be easily interpreted.
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LABELING
7. We reserve comment on the proposed labeling until the application is otherwise adequate.
If you revise labeling, your response must include updated content of labeling [21 CFR
314.50(l)(1)(i)] in structured product labeling (SPL) format as described at
http://www.fda.gov/oc/datacouncil/spl.html.
SAFETY UPDATE
When you respond to the above deficiencies, include a safety update as described at 21 CFR
314.50(d)(5)(vi)(b). The safety update should include data from all nonclinical and clinical
studies/trials of the drug under consideration regardless of indication, dosage form, or dose level.
1. Describe in detail any significant changes or findings in the safety profile.
2. When assembling the sections describing discontinuations due to adverse events, serious
adverse events, and common adverse events, incorporate new safety data as follows:
•
•
•
•

Present new safety data from the studies for the proposed indication using the same
format as the original NDA submission.
Present tabulations of the new safety data combined with the original NDA data.
Include tables that compare frequencies of adverse events in the original NDA with the
retabulated frequencies described in the bullet above.
For indications other than the proposed indication, provide separate tables for the
frequencies of adverse events occurring in clinical trials.

3. Present a retabulation of the reasons for premature study discontinuation by incorporating
the drop-outs from the newly completed studies. Describe any new trends or patterns
identified.
4. Provide case report forms and narrative summaries for each patient who died during a
clinical study or who did not complete a study because of an adverse event. In addition,
provide narrative summaries for serious adverse events.
5. Describe any information that suggests a substantial change in the incidence of common,
but less serious, adverse events between the new data and the original NDA data.
6. Provide updated exposure information for the clinical studies/trials (e.g., number of
subjects, person time).
7. Provide a summary of worldwide experience on the safety of this drug. Include an updated
estimate of use for drug marketed in other countries.
8. Provide English translations of current approved foreign labeling not previously submitted.
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OTHER
Within one year after the date of this letter, you are required to resubmit or take one of the other
actions available under 21 CFR 314.110. If you do not take one of these actions, we will consider
your lack of response a request to withdraw the application under 21 CFR 314.65. A resubmission
must fully address all the deficiencies listed. A partial response to this letter will not be processed
as a resubmission and will not start a new review cycle.
Under 21 CFR 314.102(d), you may request a meeting or telephone conference with us to discuss
what steps you need to take before the application may be approved. If you wish to have such a
meeting, submit your meeting request as described in the FDA Guidance for Industry Formal
Meetings With Sponsors and Applicants for PDUFA Products, February, 2000
(http://www.fda.gov/cder/guidance/2125fnl.htm).
This product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic
Act if it is marketed with this change before approval of this supplemental application.
If you have any questions, call Susan Daugherty, Regulatory Project Manager, at (301) 796-0878.
Sincerely,
{See appended electronic signature page}

Russell Katz, M.D.
Director
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

--------------------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------------------/s/
--------------------Russell Katz
12/15/2008 01:50:39 PM
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CROSS DISCIPLINE TEAM LEADER REVIEW

Cross Discipline Team Leader Review

vitro drug release criteria at release and during stability and sent they revised specifications via
e-mail on March 20, 2012:
(b) (4)

UCB Submitted the following change to the in vitro drug release specifications that reflect
data from the most recent batches presented in the application that were manufactured with
tightened specifications for the silicone adhesives in response to the Agency’s request.
(b) (4)

ONDQA believes the revised release specifications comply with continuous improvement
procedures and found them to be acceptable. The Agency will monitor the release and
stability results for all assays on a routine basis and notify the Agency of any changes
accordingly.
Facilities review/inspection
The drug substance manufacturer remains unchanged at:
(b) (4)
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Cross Discipline Team Leader Review

4. Nonclinical Pharmacology/Toxicology
Supplements 001, 002, 004 did not contain new Pharmacology/Toxicology data.
Pharmacology and Toxicology provided comments and edits to the relevant sections of the
new product labeling.

5. Clinical Pharmacology/Biopharmaceutics
Bioequivalence
The route to establishing bioequivalence (BE) for the process 2.2.1 patches was BE a
comparison of the Process 2.1.1 patches with the reformulated Process 2.2.1 patches SP0987.
The Sponsor previously demonstrated that the Process 1.0 patches were bioequivalent to the
Process 2.1.1 patches in study SP951.
Review and conclusions from ONDQA Biopharmaceutics Review of BE Study SP951
Entered into DARRTS on 10/27/09 (Dr. Ghosh).
Test products dose and mode of administration, batch number:
Treatment A: Rotigotine transdermal patch (4.5mg/10cm2) from modified
(b) (4)
manufacturing process using polymorphic
as drug substance for patch
production (Test; drug product PR2.1.1); single application of 1 patch for 24 hours;
batch number 0808250002
Treatment B: Rotigotine transdermal patch (4.5mg/10cm2) from originally approved
(b) (4)
manufacturing process using polymorphic
as drug substance for patch
production (Reference; drug product PR1.0); single application of 1 patch for 24
hours; batch number 0707200001
Point estimates and 90% confidence intervals (CIs) for the treatment ratio “A/B” for the
primary PK parameters AUC(0-tz) and Cmax and the PK parameter AUC(0-8) are summarized in
the table below:
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Cross Discipline Team Leader Review

Thus, bioequivalence of rotigotine transdermal patch (4.5mg/10cm2) from the modified
(b) (4)
manufacturing process using
as drug substance for patch production (drug product
(b) (4)
PR2.1.1) and from the originally approved manufacturing process using
as drug
substance for patch production (drug product PR1.0) was established.

New Bioequivalence Data from Study (SP0987) Contained in CMC Supplement 004
The study was a phase 1, open label randomized crossover trial designed to evaluate BE
between the process 2.1.1 and 2.2.1 Neupro patches. A single patch size (4.5mg/10cm2 ) of
each formulation was compared side by side in health male subjects (n=50). Treatment A was
the Process 2.2.1 patch and Treatment B was the 2.1.1 patch. Each patch was worn for 24
hours, all subjects received both treatment in one of two sequences (A-B or B-A). Analysis of
the data was performed in three populations Safety set (SS) (n=50), Completer Set (CS)
(N=48) and the Pharmacokinetic set (PKS) (N=40). Subjects in the PKS met predefined
criteria for patch adhesiveness. If patch detachment occurred, over-taping or replacement was
not permitted.

ONDQA Biopharmaceutics-Pharmacokinetic Conclusions Study SP0987
The mean plasma concentrations and PK parameters were similar between the 4.5mg/10cm2
rotigotine patch manufactured according to process 2.2.1 (test drug product PR2.2.1;
Treatment A) and manufactured according to process 2.1.1 (reference drug product PR2.1.1;
Treatment B). The 90% CIs for the ratio of geometric means for AUC(0-tz), AUC(0-8), and Cmax
were fully included in the acceptance range for BE of 0.8 to 1.25. Results were very similar for
the secondary analyses corrected for measured drug content.
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Cross Discipline Team Leader Review

Thus, the BE of rotigotine transdermal patch (4.5mg/10cm2) manufactured according to
process 2.2.1 (test drug product PR2.2.1; Treatment A) and manufactured according to process
2.1.1 (reference drug product PR2.1.1; Treatment B) was established.
The results of additional analyses based on the CS, comprising all randomized subjects who
completed the study (including those subjects who were excluded from the PKS due to
predefined patch adhesiveness criteria), support the BE conclusion.
ONDQA Biopharmaceutics Reviewer’s Comments:
The reviewer’s analysis of the data using WINNONLIN v. 5.2.1 confirms the applicant’s
conclusion of BE of rotigotine transdermal patches (4.5mg/10cm2) manufactured according to
process 2.2.1 (test drug product PR2.2.1; Treatment A) and manufactured according to
process 2.1.1 (reference drug product PR2.1.1; Treatment B)


Neupro (rotigotine transdermal) patches (4.5mg/10cm2) manufactured according to
process 2.2.1 (test drug product PR2.2.1) and manufactured according to process 2.1.1
(reference drug product PR2.1.1) are bioequivalent.
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Cross Discipline Team Leader Review

Biowaivers Granted
ONDQA Biopharmaceutics Reviewer’s Comments:
UCB demonstrated bioequivalence in study (SP0987) between the 10 cm2 patches with
increased amount of 4% PVP (process 2.2.1) to patches manufactured with 2% PVP (process
2.1.1). Based on the similarities in the in-vitro release profiles (with associated F2 values for
all other strengths, Biowaiver are granted for the remaining sized (1, 2, 3, 30 and 40 cm2)
patches.
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Cross Discipline Team Leader Review

In-vivo Adhesiveness Study SP1066
An exploratory adhesiveness study (SP1066) was conducted in order to demonstrate at least
equivalent adhesive behavior of reformulated patches with 4% PVP (process 2.2.1) compared
to patches of process 2.1.1 with 2% povidone. As agreed with FDA, only the largest patch size
(40cm2) was investigated. Patches of process 2.2.1 used for this study were made according to
the optimized conditions regarding their viscoelastic properties, as described earlier.
According to the applicant, the outcome of the study demonstrated equivalent adhesiveness
between the two formulations.

Study Design SP1066
This was a multicenter, randomized, outpatient, double-blind, 2-way, crossover study in
subjects with idiopathic Parkinson’s disease, assessing patch adhesiveness of the room
temperature-stable patch (PR2.2.1) by comparing adhesiveness with the modified
manufacturing process patch (PR2.1.1).
Patients (N=56) received Treatment A (rotigotine transdermal patch, 8mg/24h, test product
PR2.2.1, single application in multiple day treatment) and Treatment B (rotigotine transdermal
patch, 8mg/24h, reference product PR2.1.1, single application in multiple day treatment) for 2
consecutive days (either A then B [A-B], or B then A [B-A]). Assignment to 1 of the 2
treatment sequences was randomized. Thereafter, subjects were allowed to resume use of
commercially available rotigotine transdermal patch as prescribed by their physician.
For each patch applied, patch adhesiveness was to be measured within 5 minutes of application
(to check for correct application) and 24h later (i.e., before removal of the patch).
Safety and tolerability were assessed throughout the study by monitoring adverse events and
evaluation of the skin of the application area.
Patch adhesiveness
At each PK sampling time point during the patch-on period, patch adhesiveness was assessed
according to the international adhesion score described below.
0 = 90% or greater adhered (essentially no lift off of the skin)
1 = 75 - < 90% adhered (some edges only lifting off of the skin)
2 = 50 - < 75% adhered (less than half the system lifting off of the skin)
3 = < 50% adhered (more than half the system lifting off of the skin without falling off)
4 = patch detached (patch completely off the skin)
Duration of patch wear:
For Treatment A and Treatment B, the average duration of patch wear over 2 days was 22.72
hours/day and 23.25 hours/day, respectively. For Treatment A, 4 patches applied on the first
day completely detached after a range of 3.5h to 6.9h, and 4 patches applied on the second day
completely detached after a range of 1.4h to 20.8h. For Treatment B, 3 patches applied on the
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first day completely detached after a range of 4.0h to 20.9h, and 3 patches applied on the
second day completely detached after a range of 4.5h to 22.0h.

UCB Reported Results and Conclusions
For each subject, average 2-day adhesiveness scores for Treatments A and B were calculated
and the difference determined by subtracting the average for Treatment A from the average for
Treatment B. Using the method of Hodges-Lehmann, the point estimate for the location
parameter and 2-sided 90% CI for the differences for all subjects in the Per-Protocol Set (PPS)
were determined to be 0.5 [0.00, 0.75]. Since this CI includes 0.00, average adhesion of
Treatment A and Treatment B is comparable. The positive point estimate indicates a trend
towards better adhesiveness of Treatment A.
ONDQA Biopharmaceutics Reviewer’s Comments:
The applicant’s conclusion that the adhesiveness data from the study SP1066 show that the
(b) (4)
proposed PR 2.2.1 patches have an adhesiveness comparable to
(PR2.1.1) and in
line with established and historical ranges based on comparison to the Phase 3b data
(PR1.0) is generally based on better scores in the categories 0 (≥ 90% adherence) and 1-3
(partial detachment) categories. However, in the worst-case scenario for category 4
(complete detachment), PR 2.2.1 patches are worse than PR 2.1.1 patches. Also lumping
categories 1, 2 and 3 is not the best way to present adhesive scorings. Appropriate labeling
language is needed to address the patch adhesiveness.

CDTL Comment
I agree with the ONDQA Biopharmaceutics reviewer’s conclusions regarding bioequivalence
and adhesiveness. The label already provides instructions to prescribers and patients regarding
what to do if the patch partially or fully detaches. (see below). I believe these labeling
instructions adequately address the concerns regarding patch detachment. The ONDQA review
team agreed that the current labeling language (below) is adequate to address these concerns.
17.16 Instructions for Use
“Care should be used to avoid dislodging the patch while showering, bathing or during
physical activity. If the edges of the patch lift, Neupro may be taped down with
bandage tape. If the patch detaches, a new one may be applied immediately to a
different site. The patient should then change the patch according to their regular
schedule”.
PATIENT INFORMATION

How should I use NEUPRO for Parkinson’s disease?
If the edges of the patch lift, you may tape them down with bandaging tape.
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6. Clinical Microbiology
N/A

7. Clinical/Statistical- Efficacy
Brief Review of Efficacy
The Agency completed their review efficacy data from the clinical trials program supporting
the additional indications in advanced PD and RLS in November 2008. The Agency
concluded that rotigotine transdermal was effect for treating patients with advanced PD and
moderate to severe primary RLS.
Restless Legs Syndrome
The clinical development program for rotigotine included 8 clinical trials that evaluated
efficacy, safety, and tolerability of rotigotine in subjects with RLS. This includes 2 pivotal
double- blind, trials SP790 and SP792 that were performed to assess the efficacy, safety, and
tolerability of rotigotine for the treatment of idiopathic RLS. SP790 and SP792 were similar
in that each followed a multicenter, randomized, double blind, and parallel-group design. The
primary differences between these trials were geographic regions (SP790 was conducted in
Europe, SP792 in the US) and an additional treatment arm in SP792 that included a 0.5mg/24h
dose of rotigotine. The 0.5mg/24h dose was included in this trial at the request of the FDA to
explore the lowest effective dose.
Two primary efficacy variables, the IRLS and CGI Item 1 (severity of illness), were chosen as
Co-Primary Endpoints for this trial.
The effect of rotigotine on the pre-specified co-primary endpoints observed in clinical trials
SP-790 and 792 supported a conclusion that rotigotine is effective for treating the symptoms
of moderate to severe RLS. The results of study SP792 demonstrate replication of results
observed in study SP790 supporting the efficacy claim for the 6.75 mg/day (3 mg/24 hours
delivered) and 4.5 mg/day (2 mg/24 hours delivered) doses. However, study SP792 failed to
replicate the statistically significant difference from placebo treated subjects for the primary
endpoint analysis at the 2.25 mg/day dose (1 mg/24 hours delivered), demonstrated in SP790
study. The 1.125 mg/day (0.5 mg/24 hours delivered) dose was only studies in the SP-792
study the results of the analysis of the primary and most secondary endpoints failed to
demonstrate a statistically significant difference from placebo treated subjects.
Advanced Parkinson’s Disease
The advanced PD clinical development program consisted of two pivotal trials (SP650 and
SP515), and a phase 2 study SP511. All three trials were randomized, placebo-controlled,
multi-center parallel group studies with rotigotine dose ranging from 9 mg to 36 mg per day in
subjects with advanced PD who were not well controlled on L-dopa.
SP650 had three treatment arms: rotigotine 18mg, rotigotine 27mg and placebo. The trial,
which was conducted in North America, consisted of a titration period of up to 5 weeks
followed by a maintenance period of 24 weeks. SP515 was conducted in Europe and South
Africa. It was a flexible dose trial with per-day dose of rotigotine ranging from 9 mg to 36
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There were no new deaths during the period of this FSU2 for advanced PD or RLS.
Thus, mortality rates only decreased.



There was no new, significant, safety information presented from the postmarketing
experience nor from publications that impact on the safety profile of rotigotine/Neupro.



My perspective on the safety profile for rotigotine remains unchanged since the time
of my last clinical review

Safety Information Submitted for Restless Legs Syndrome
The Sponsor submitted the results of an “Augmentation Report” that was comprised of a
retrospective analysis of data from open label trials data (SP 791 and SP 793) and a separate
retrospective review of 6-month controlled clinical trials data from (SP790 and SP792).
The retrospective, post hoc nature of these analyses does not meet the Agency’s standard for
substantial evidence and it greatly limits the conclusions that can be drawn from these s
analyses regarding the incidence of Augmentation or Rebound. The retrospective analysis of
uncontrolled data poses event greater limits on the reliability of such data. The relatively low
number of cases SP790 (N=5) and SP 792 (N=7) is complicated by a relative large number of
“Not Evaluable” cases ((N=16 (11%)) or cases judged to meet criteria for augmentation but
they were classified as “not clinically relevant augmentation” (N=32) that outnumbered the
patients with “No Augmentation” (N=37). Similar findings were reported in the retrospective
analysis of the augmentation data for SP792.
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CDTL Conclusions Regarding Augmentation:
The analyses of the clinical trials information are insufficient to permit conclusions to
regarding the possible association or lack of association of Neupro with augmentation beyond
what is already communicated in the product label. The information does not represent data
from a systematic evaluation of augmentation in trials that were designed prospectively to
evaluate the incidence of augmentation over a sufficient period of follow-up. It is believed
that Augmentation requires a minimum of 6-24 months on dopaminergic before symptoms of
Augmentation begin to emerge.

Final Report of Trial SP 710
Trial SP710 was an open-label trial with a 60-month maintenance period that enrolled
(N=295) patients with a ≥ +50% overall change in IRLS total score were enrolled in SP710
within 7 days after completing trial SP709 if their severity of RLS worsened and the medical
condition required further therapy. Patients could re be treated with Neupro doses as high as 9
mg/24 hours as tolerated.
One hundred and twenty six patients completed the maintenance phase of the trial and 93
patients (32%) withdrew from the trial prematurely. The most common reason for withdrawal
was insomnia ((N-56 (19%)). A single death was reported in a 59-year-old patient who
suffered a “Severe M.I.” while on therapy with Neupro. The patients suffered a second M.I.
during the recovery and experienced sudden death. Seventy-nine subjects reported
experiencing at least 1 nonfatal SAE. Osteoarthritis was the most commonly reported SAE.
Four patients suffered an M.I. and 2 had SAEs related to nausea. .
A single pregnancy was reported (subject 10311), had a positive serum pregnancy test at her
(b) (6)
Termination Visit
while taking Neupro. The patient was at the time, a 30-year
(b) (6)
old female. She underwent a planned termination of pregnancy (abortion) on
after the first dose of trial medication, and 17 days after her last dose.

Page 21 of 25

Reference ID: 3110308

21

Cross Discipline Team Leader Review

Application site reactions were the most commonly reported AE (172 (58% of total N), nausea
(11%), fatigue (10%), erythema (6%), and pruritus (5%).
CDTL Conclusion
The results of trial SP710 do not suggest a change in the safety profile of transdermal
rotigotine. The flexible dose, open-label trial design of SP 710 limits conclusions regarding
the tolerability of high doses of rotigotine in patients treated for RLS. There is little
information regarding the incidence of rebound and Augmentation with dopamine agonist
medications. The majority of publish reports describe the association of Augmentation and
Rebound with treatment of RLS with levodopa. The current labeling describing Augmentation
and Rebound is sufficient to alert prescribers that both complications are possible.

5.12 Augmentation and Rebound in RLS
Augmentation is a worsening of RLS symptoms during treatment, leading to an
increase in overall symptom severity or earlier time of symptom onset each day
compared to before initiation of treatment. Dopaminergic medicinal products,
including rotigotine, may result in augmentation.
Rebound, an exacerbation of RLS symptoms, is considered to be an end of dose effect,
related to the half-life of the therapeutic agent. Reports in the published literature
indicate discontinuation or wearing off of dopaminergic medications can result in
rebound.

9. Advisory Committee Meeting
N/A

10.

Pediatrics

UCB submitted their initial version of the Pediatric Plan with the resubmitted supplements for
advanced PD and RLS. The Sponsor requested a Full Waiver for advanced PD (10/18/2007),
a Partial Waiver for RLS in children below the age of 13 (12/2/2011) and deferral for children
with RLS ages 13-17 years. The Sponsor revised the Pediatric Plan at the Agency’s request
on 3/19/2012.
The Division of Neurology Products review team presented the proposed Pediatric Plan to
PeRC on March 27, 2012. PeRC recommended granting the pediatric partial waiver for
children from 0-12 years 11 months because studies in this pediatric age group were not
feasible due to the low prevalence of children 0-12 years requiring treatment for RLS making
clinical trials in this age group impractical.
PeRC also recommended deferral for children ages 13-17 years. The Pediatric Plan submitted
by the Sponsor that included a Pediatric PK study, a controlled clinical efficacy and safety trial
and a long-term safety trial. PeRC recommended deferral of studies in children ages 13-17
years with RLS and agreed with the types of trials requested and the Sponsor’s proposed
timeline. The relatively (compared to adults with) prevalence of adolescent patients with
symptoms of moderate to severe primary RLS that occurs with sufficient frequency to require
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treatment is expected to be prolong recruitment resulting in the extended trial completion
dates.
Trials Required Under The pediatric Plan to Satisfy PREA Requirements
1. Phase 2 PK study
A multicenter, open-label, 2-group dose-escalation, Phase 2 study with multiple
administrations of the rotigotine transdermal. The study will be conducted in adolescent
subjects, 13 to 17 years of age, with moderate to severe primary RLS.
2. Efficacy and Safety study (12-week maintenance period)
A randomized, multi-center, double-blind, parallel group, placebo-controlled, fixed dose
efficacy and safety study of monotherapy administration of rotigotine transdermal patch in
adolescent subjects, 13 to 17 years of age, with moderate to severe primary RLS.
3. Long-term ( up to 2-years on drug) Safety ( including cognitive and behavioral) study
A multicenter, open-label, single-arm, dose-escalation study of monotherapy administration of
rotigotine transdermal system. This study will gather data on the long-term tolerability, safety,
and efficacy of rotigotine transdermal system in adolescents with idiopathic RLS, allowing
subjects from SP1004 and SP1006 to continue to receive rotigotine.
Milestone Dates
Study 1: PK Study
Protocol submission to FDA: June 2012 (Sponsor initiated a trial in October 2011)
First Patient First Visit: December 2011
Last Patient Last Visit: April 2014
Study submission date: November 2014
Study 2: Efficacy and Safety
Protocol submission to FDA: September 2015
First Patient First Visit: March 2016
Last Patient Last Visit: July 2024
Study submission date: February 2025
Study 3: Long-term Safety
Protocol submission to FDA: June 2012 (Sponsor initiated a trial in October 2011)
First Patient First Visit: January 2012
Last Patient Last Visit: September 2026
Study submission date: April 2027
The studies for children ages 13-17 are required under PREA and the Sponsor agreed to
conduct the PK study clinical efficacy and safety as postmarketing commitments. The
Sponsor agreed to the postmarketing requirement to complete the long-term clinical safety
study. The PMR and two PMC were cleared through the acting deputy director for safety in
DNP (Dr. Yasuda) and the PMR and PMC templates were entered into DARRTS on
3/26/2012.
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11.

Other Relevant Regulatory Issues

None

12.

Labeling

The Sponsor will use the currently approved carton and container labels without changes.
They plan to submit minor changes to the carton and container labels as a CBE-30 following
an approval action.
The Revised product label included a PLR conversion because of the two efficacy
supplements. Eric Brodsky in SEALD reviewed the revised product label and Sharon
Williams, patient labeling reviewer in the Division of Medical Policy reviewed the Patient
Labeling and Instructions for Use,
The Division is nearing the close of labeling negotiations with the Sponsor but the label is not
final at the time of this review.

13.

Recommendations/Risk Benefit Assessment

Recommended Regulatory Action
Approval for The CMC supplement (S-004) for the reformulated product and for both
efficacy supplement S-001 for the treatment of moderate to severe primary RLS and for S002 for advanced PD.

Risk Benefit Assessment
The review team members from ONDQA Biopharmaceutics, CMC/Quality, Clinical and
Clinical Pharmacology are all in agreement with the approval action. The action did not
require alignment of professional opinions prior to the action. Neupro Process 2.2.1 is
bioequivalent to the Process 1.0 original product. The Process 2.2.1 Neupro patch
performs in an acceptable manor over the proposed shelf-live. The problem of crystal
formation in the final drug product has been resolved with the Process 2.2.1 product
(b) (4)
without requiring special storage conditions. The appearance of
do not
affect drug delivery however, the requirement for limits and continued monitoring for
(b) (4)
will continue. The clinical trials development program provided
substantial evidence of Neupro’s effectiveness for the treatment of patients with advanced
PD and moderate to severe primary RLS.
Recommendation for Postmarketing Risk Management Activities
None.
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Recommendation for other Postmarketing Study Commitments
Protocol development for the PK, clinical efficacy and safety and the long-term safety
studies required under PREA will discussed with the Sponsor after the approval action to
meet the PREA milestone dates.
Gerald D. Podskalny, D.O.
CDTL
FDA/CDER/OND-1/DNP
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menopausal or post-menopausal at the time of screening/randomization. It is not clear if you
have applied the same reproductive endocrine testing reference range for patients with the
same reproductive status (i.e., pre-menopausal or post-menopausal) considering that we
believe that you have utilized a central laboratory for all these tests. If a central laboratory was
utilized for all RS1 pool patients, the same reference range should be applied to each
individual patient based upon their pre-menopausal or post-menopausal status.
Initially, please categorize all patients in the RS1 pool as to whether they are pre-menopausal
or post-menopausal. After this categorization, please conduct and present all the various,
central tendency and outlier analyses of pool RS1 for the different perspectives (e.g., mean
absolute values over time, mean change from baseline over time, shift analysis over time,
incidence of “low” or “increased” value at any time during the study, and similar respective
analyses for “markedly abnormal” values). Please show results for these analyses for placebo,
each specific rotigotine dose, and “any” rotigotine dose on the same page so that a comparison
across treatments can be easily interpreted.
If we do not have a correct understanding about the apparent deficiencies in these analyses, it
may be helpful to contact us for clarification about what is needed and what should be done in
your resubmission of your Complete Response.”
UCB Response
UCB provided information that described the method used to categorize female patients
enrolled in the pivotal RLS efficacy trials as pre- or post-menopausal. A different set of lab
values were used to establish a normal range for reproductive hormones in both pre and postmenopausal female participants. A central lab analyzed all trial related serum reproductive
hormone levels.

CDTL Conclusion
In his primary review, Dr. Kapcala, found the sponsor’s criteria for classifying women as preor post-menopausal acceptable. I agree Dr. Kapcala, key points from his review are
summarized below.
•

There did not appear to be any clear dose-related shifts produced by rotigotine in either
population of women with one exception. The sole exception appeared to be a
possible-dose-related shift in serum prolactin from normal at baseline to subnormal at
the end of the 6 month MP and at the final visit in post-menopausal females.

•

The magnitude of the shift in women completing the trials was small.

•

The data was limited by the clinical history that did not report menstrual cycle phase in
women who were premenopausal.
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•

There was no TEAE related to changes in fertility despite the suppression of Prolactin
levels associated with dopamine agonists.

DNP Complete Response Letter Question No. 3:
“Please review all Case Report Forms (CRFs) for TEAEs (in RS1 pool for RLS) that suggest
any change in libido and have not been characterized as either essentially increased or
decreased. Most likely, a change in libido would either reflect a change such as increased or
decreased libido. Please consider recharacterizing any TEAE suggesting a change/alteration in
libido that is not specific (e.g., libido abnormal or libido altered) to a more specific
characterization such as libido increased or decreased.
Once all libido-related TEAEs have been reviewed and possibly recharacterized, present the
incidence of all similar AE terms suggesting either increased or decreased libido for the RS1
pool according to randomized treatment (i.e., for placebo and each specific rotigotine dose and
also for “any” dose) for these TEAEs occurring at any time during the double-blind phase. If
these various AE terms can be considered as reflecting either increased or decreased libido,
please present the incidence of all these similarly related AE terms suggesting the possibility
of increased or decreased libido.
Please show results for these analyses for placebo, each specific rotigotine dose and “any”
rotigotine dose on the same page so that a comparison across treatments can be easily
interpreted.”

Dr. Kapcala’s Comments
•

Following the sponsor’s recharacterization when possible of adverse events as
reflecting decreased libido, there was no clear dose-related effect of rotigotine nor a
clear effect of “any” dose of rotigotine compared to that of placebo. The incidence of
decreased libido was 1.8 % for placebo and the highest dose of rotigotine (6.75 mg).
The incidence of decreased libido for “any” rotigotine treatment was 2.4 % (~ 2 %),
similar to that for placebo (~ 2 %).

•

This increased risk for increased libido should be described in the label.
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CDTL Comment
There are several published reports of ICDs that occurred in RLS patients treated with other
approved dopamine agonists (DAs) in addition to patients treated for PD. The sponsor
conducted a study looking for ICDs reported as TEAEs in their clinical trials development
program. A total of 21 RLS patients reported ICD related TEAEs 19 occurred in patients
receiving rotigotine and 2 were reported in RLS patients taking placebo. The product label
will be revised to reflect the recent revision to class label language regarding the potential for
impulse control disorders (ICD) associated with dopamine agonist use. The Division recently
decided to revise and elevate class language regarding the potential for ICDs to the Warnings
and Precautions section of the label for all drugs that increase dopaminergic tone. The current
Neupro label contains the old class label language in the information for patients section of the
label.
DNP Complete Response Letter Question No. 4:
“Please have your clinicians review all Case Report Forms (CRFs) for TEAEs (in RS1 pool for
RLS) that suggest any change in menses (e.g., non-specific characterizations such as menstrual
disorder, menses abnormal, menstruation irregular or other such non-specific
characterizations) that have not been characterized as either essentially “normal”/unaltered or
“abnormal” suggesting anovulatory menses (e.g., increased frequency throughout the
menstrual cycle or decreased/absent menses in frequency such as oligomenorrhea,
hypomenorrhea, amenorrhea, menstruation delayed). Once these CRF reviews have been
completed, have your clinicians determine whether these various menstrual TEAEs can be
recharacterized as either essentially “normal”/unaltered or “abnormal” suggesting anovulatory
menses (e.g., increased frequency throughout the menstrual cycle or decreased/absent menses
in frequency such as oligomenorrhea, hypomenorrhea, amenorrhea). Typically, a significant
change in menses (e.g., increased frequency throughout the menstrual cycle or
decreased/absent menses in frequency such as oligomenorrhea, hypomenorrhea, amenorrhea)
suggests that there is anovluation. After all menstrual TEAEs have been reviewed and possibly
recharacterized as either essentially “normal”/unaltered or “abnormal” suggesting anovulatory
menses (e.g., increased frequency throughout the menstrual cycle or decreased/absent menses
in frequency such as oligomenorrhea, hypomenorrhea, amenorrhea), present the incidence of
all similar AE terms suggesting that menses are anovulatory according to randomized
treatment (i.e. for placebo and each specific rotigotine dose and also for “any” dose) for these
TEAEs occurring at any time during the double-blind phase.
Please show results for these analyses for placebo, each specific rotigotine dose and “any”
rotigotine dose on the same page so that a comparison across treatments can be easily
interpreted.”
Dr. Kapcala’s Review
The sponsor was asked to recharacterize adverse event terms to examine the potential
association of rotigotine with anovulatory menses. After review of the sponsors data, Dr.
Kapcala concluded “there was no suggestion of an increased risk for anovulatory menses for
either the highest dose of rotigotine (6.75 mg) or “any” rotigotine dose compared to that for
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placebo. The incidence of a TEAE suggestive of anovulatory menses as related to
“menstruation delayed” was 3.6 %, 4.3 %, and 3.2 % for placebo, 6.75 mg rotigotine, and
“any” rotigotine dose, respectively”.
CDTL Comment
I concur with Dr. Kapcala’s opinion that there was no suggestion of an increased risk for
anovulatory menses associated with rotigotine.

DNP Complete Response Letter Question No. 5:
“Please conduct and submit analyses of TEAEs that might possibly reflect events (regardless
of level of severity) suggestive of the occurrence of hypotension/orthostatic
hypotension/postural dizziness for Pool AS1 (double-blind phase of studies SP511 and SP650)
for advanced Parkinson’s disease and for Pool RS1 (double-blind phase of studies SP790 and
SP792). Search for a variety of AE terms that might be suggestive of orthostatic
hypotension/postural dizziness despite the fact that the AE may not have been coded as such.
You have used the following AE search terms for searching for possible “severe” hypotension
or orthostatic hypotension (i.e., blood pressure orthostatic, blood pressure orthostatic
abnormal, blood pressure orthostatic decreased, dizziness postural, and orthostatic
hypotension, blood pressure ambulatory decreased, blood pressure decreased, blood pressure
diastolic decreased, blood pressure systolic decreased, mean arterial pressure decreased,
diastolic hypotension, systolic hypotension, hypotension). Please add the following AE search
terms including: dizziness, vertigo, light-headedness, postural light-headedness, impaired
balance, and feeling drunk
Analyses should be conducted according to randomized treatment (i.e., for placebo and each
specific rotigotine dose and also for “any” dose) for TEAEs occurring at any time during the
double-blind phase, for SAEs occurring at any time during the double-blind phase, and for
TEAEs causing study discontinuation at any time during the double-blind phase.”
Primary Clinical Reviewer
•

This approach of evaluating the risk of several TEAEs that might suggest
orthostatic hypotension is a common one for drugs that increase dopaminergic tone
and particularly for patients with Parkinson's disease and RLS who are treated with
drugs that increase dopaminergic tone.

•

There was a mildly increased risk for TEAEs possibly suggestive of
hypotension/orthostatic hypotension/postural dizziness in patients with advanced
Parkinson's disease treated with rotigotine. Whereas the incidence of this adverse
reaction was 14.2 % for placebo, there was a mildly increased dose-related risk for
the highest doses of rotigotine (18.3 % and 16.8 % for 8 and 12 mg/delivered,
respectively). The incidence of this TEAE for “any” rotigotine dose (16.3 %) was
also increased compared to placebo (16.3 %).

•

This increased risk should be described in the label.
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•

There was a borderline increased incidence of TEAEs possibly suggesting
orthostatic hypotension as a cause of study discontinuation in Parkinson's disease
patients treated with rotigotine. Although there was no dose-related increased risk
for rotigotine, the incidence for TEAEs possibly suggesting orthostatic hypotension
as a cause of study discontinuation was 1.7 % (~ 2 %) for “any” rotigotine dose
compared to 1 % for placebo.

•

There was a mildly increased risk for TEAEs possibly suggestive of
hypotension/orthostatic hypotension/postural dizziness in patients with RLS treated
with rotigotine. Whereas the incidence of this adverse reaction was 6.9 % for
placebo, the incidence of this TEAE for “any” rotigotine dose (9.3 %). There was
no clear dose-relationship for rotigotine for this risk.

•

This risk should be described in the label.

CDTL Comment
Section 5.4 of the proposed product label incorporating the advanced PD and RLS indications
describes a slight increase in reporting of AE terms related to orthostatic hypotension (OH) in
patients (both PD and RLS) treated with Neupro compared to placebo. The actual numbers
differ from the frequency of OH reported in Dr. Kapcala’s review. The representation of this
issue in labeling will be resolved in discussions with UCB when a final label for an approved
product take place.
DNP Complete Response Letter Question No. 6:
“Please conduct and submit subgroup analyses of treatment-emergent adverse vents (TEAEs)
occurring in certain subgroups (i.e., age, gender, concomitant medication such as
vasodilator/hypotensive agents) for Pool AS1 (double-blind phase of studies SP511 and
SP650) or advanced Parkinson’s disease and for Pool RS1 (double-blind phase of studies
SP790 and P792). Your subgroup analyses of TEAEs only considered the frequency of TEAEs
for rotigotine treatment relative to each subgroup comparison and did not consider the
frequency for placebo treatment in each subgroup analysis.
To conduct these analyses, please present a summary analysis of the incidence of the treatment
effect (e.g., % for specific rotigotine dose - % for placebo) for each TEAE according to
various level terms (e.g., system organ class [SOC], high level and high level group terms, and
preferred term as presented previously) in each requested subgroup. Please show results for
each subgroup immediately below the other subgroup for each AE term for each specific
rotigotine dose and “any” rotigotine dose on the same page so that a comparison across
treatments can be easily interpreted.”

CDTL Review

Page 13 of 15

13

Cross Discipline Team Leader Review

The primary reviewer did not find a new safety signal in the subgroup analysis of the safety
data by age, gender or concomitant medication use. The were disproportionate reporting of
dizziness in patients with advanced PD taking a beta-blocker and rotigotine but dizziness was
not broken down further to distinguish between feeling of being off balance, faint or
vertiginous. Although, patients taking several dose strengths of rotigotine reported dizziness
more frequently than patients treated with placebo there was no relationship to increasing
doses of rotigotine.
Safety Update
Primary Review of Deaths Reported in the Safety Update
Deaths
Advanced Parkinson's Disease
As of the clinical cutoff (31 Oct 2008) for this final safety update, 50 deaths have been
reported in the advanced-stage Parkinson’s disease program among the 1407 subjects treated
with rotigotine. Of these 50 deaths, 20 occurred since filing the sNDA.
In the cumulative analysis, the most common events that led to death were cerebrovascular
accident (5 subjects), myocardial infarction (4 subjects), Parkinson’s disease (6 subjects),
death/cardiac death (3 subjects), pneumonia aspiration (3 subjects), and sepsis/septic shock (3
subjects). Of the 50 deaths that occurred in Pool AS3, 19 deaths occurred 2 to 75 days after
last dose of trial medication (FSU APD Table 81.1). The mortality rate per 100 patient
exposure years was 2.08 (FSU APD Table 81.2). In the sNDA, the mortality rate was 1.67
(ISS APD Table 81.2).
RLS
As of the clinical cutoff (31 Oct 2008) for this final safety update, 3 deaths have been reported
in the RLS program among the 1309 subjects treated with rotigotine. Of these deaths, 2
(b) (6)
occurred since filing the sNDA. Subject 516/108008 died of myocardial infarction on
The investigator assessed both of these deaths as possibly related to trial
medication. The remaining death was assessed by the investigator as unlikely or not related to
trial medication.
Primary Reviewers Conclusion
•

My review of the sponsor’s Safety Update does not suggest any substantial or notable
change in the safety profile for the label for rotigotine treatment of early Parkinson's
Disease nor for the safety profile characterized for advanced Parkinson's Disease and RLS
based upon our safety review of the sponsor’s original NDA submission for these
indications.

CDTL Conclusion
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Cross Discipline Team Leader Review

The frequency and best determined cause of death for clinical trial participants reported in the
safety update are consistent with the published literature reports of mortality in patients with
PD and RLS. The primary review also covered non-fatal SAEs, non-serious AEs and
postmarketing events reported in the safety update. I agree with Dr. Kapcala’s conclusion that
there are no new safety concerns raised by the contents of the sponsor’s safety update.

5. Pediatrics
The sponsor must update their pediatric plan at the time they resubmit the application for
approval for the RLS indication.

6. Labeling
Carton and container labeling for the New Strengths of Neupro must be submitted and
reviewed by agency prior to approval.

7. Recommendations/Risk Benefit Assessment
Recommended Regulatory Action
Complete Response
Risk Benefit Assessment
The sponsor should reformulated product to be: crystal free throughout shelf-life, well
controlled with validated analytical methods, bioequivalent to the approved formulation, and
adequately adherent.
Recommended Comments to Applicant
Please update the pediatric submitted to the RLS supplement (002) with you
resubmission.
Update carton and container labeling for the 1mg/24 hours, 3mg/24 hours and 8mg/24
hours strengths.
Gerald D. Podskalny, DO
CDTL Medical Reviewer
Division Of Neurology Products
ODE I/CDER/FDA
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1. 1 EXECUTIVE SUMMARY
1.1 Recommendation on Regulatory Action
I recommend approving this most recent supplement for rotigotine/Neupro for treatment of
advanced Parkinson's Disease and Restless Legs Syndrome (RLS) in adults.

1.2 Recommendation on Postmarketing Actions
None

1.2.1 Risk Management Activity
None

1.2.2 Required Phase 4 Commitments
Under PREA, the sponsor needs to conduct three separate studies in adolescent (13-17
years) patients with Restless Legs Syndrome (RLS) to determine : 1) the pharmacokinetic
parameters of rotigotine/Neupro; 2) clinical efficacy and safety of rotigotine/Neupro,
presumably in a randomized, double-blinded, placebo-controlled trial investigating several
fixed doses of rotigotine/Neupro; and 3) a long-term safety. The sponsor has committed to
milestone dates for submission of a final study report for each study.

1.2.3 Other Phase 4 Requests
None

1.3 Summary of Clinical Findings
Neupro (rotigotine) treatment was judged to be effective and safe for the treatment of advanced
Parkinson's Disease and Restless Legs Syndrome. Details about efficacy and safety findings are
included in previous clinical reviews (Efficacy for advanced Parkinson's Disease – Dr. Leonard
P. Kapcala, 11/26/08; Efficacy for RLS – Dr. Gerald D. Podskalny – 1/16/09; Joint Safety
Review for advanced Parkinson's Disease and RLS – Dr. Leonard P. Kapcala and Dr. Gerald D.
Podskalny; Complete Response - Dr. Leonard P. Kapcala – 4/21/10).
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2. INTRODUCTION AND BACKGROUND
This NDA 21829 supplement for advanced Parkinson's Disease and RLS was submitted.
previously and Complete Response letters were issued on 12/15/08 and 4/21/10. The last
Complete Response letter was issued on 4/21/10 because the sponsor did not have an approved
product available for marketing. The sponsor had withdrawn Neupro from the market because of
problems with crystal formation on the Neupro patch. Thus, the DNP did not approve Neupro for
new indications of treating advanced Parkinson's Disease and RLS because a suitable product
was not available at the time and the sponsor was working on developing a new formulation that
did not have problems with crystal formation. The sponsor has developed a new formulation that
does not have crystal formation and submitted a separate chemistry (CMC) supplement for
approval of this new formulation. This new formulation has been reviewed by the Agency in a
separate CMC supplement and has been judged to be adequate for approval and marketing. .
In the last Complete Response letter, the sponsor was asked to focus on presenting new safety
data about deaths in the Safety Update. The sponsor was also asked to submit a pediatric clinical
development plan to study rotigotine/Neupro for adolescent patients (13-17 years).

3. SAFETY UPDATE : FINAL SAFETY UPDATE 2 (FSU2)
This FSU2 includes safety data from 10/31/08 (FSU1) until the cut-off (5/3111. The sponsor’s
Safety Update focused on presenting mortality data.
The following tables present information (exposure and mortality) on patients treated with
Parkinson's Disease
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A total of 3 deaths occurred in the whole RLS clinical development program. However, there
were no deaths that occurred during the period for this final safety update (FSU2).
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Reviewer Comment


The exposure/treatment of patients (advanced Parkinson's Disease and RLS) comprised a
relatively small percentage of the total number of patients treated and total number of patientyears of treatment in the total clinical development programs for both indications.



There were no new deaths during the period of this FSU2 for advanced Parkinson's Disease
or RLS. Thus, mortality rates only decreased.



There was no new, significant, safety information presented from the postmarketing
experience nor from publications that impact on the safety profile of rotigotine/Neupro.



My perspective on the safety profile for rotigotine remains unchanged since the time of my
last clinical review

4. PEDIATRIC CLINICAL DEVELOPMENT PLAN (ATTACHED IN
APPENDIX)
The sponsor submitted a pediatric clinical development plan to conduct 3 trials including a
pharmacokinetic (PK) trial, an efficacy and safety trial, and a long-term, open-label extension
safety trial. The last Complete Response letter had requested the sponsor to submit a plan to
study adolescents 13-17 years old for RLS under PREA. The DNP was planning to give a full
waiver to the sponsor for pediatric studies for Parkinson's Disease, a deferral for requiring
studies from 13-17 years for RLS, and a full waiver for pediatric studies below the age of 13
years for RLS because such studies are considered not practical/feasible.
Initially, the sponsor submitted a plan to conduct an efficacy and safety study using a flexible
dose titration design. Because such a trial would not provide useful information on critically
desired dose-response for the efficacy and safety curves, the DNP asked the sponsor to revised
the plan to conduct a trial in which adolescents are randomized to placebo or one of several fixed
doses of rotigotine so that useful efficacy and safety information on dose-response could be
collected.
Reviewer Comments


Although the sponsor’s most recent pediatric clinical development plan notes that it plans to
conduct a fixed dose trial, it does not note that multiple fixed rotigotine doses will be
investigated nor does it specify any rotigotine/Neupro doses. The sponsor wants to wait until
it completes and analyzes results of its pharmacokinetic (PK) trial before it plans specific
dosing to be investigated in the efficacy and safety trial.
Whereas it is reasonable to wait until adolescent PK data have been collected and analyzed
before proposing specific doses for investigation the efficacy and safety trial, I believe it is
possible now to consider that at least 3 fixed doses, and ideally, 4 fixed doses should be
8
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investigated in the adolescent trial (SP1006). The sponsor had previously investigated four
fixed doses of rotigotine (0.5, 1, 2, 3 mg) vs placebo in Study 792, that provided efficacy and
safety information in adults and which supports the approval of rotigotine for this indication
in adults. Investigating 4 fixed doses vs placebo is likely to provide excellent dose-response
information for characterizing the efficacy and safety curves of rotigotine for treating RLS in
adolescents.


Determining precise dosing information such as the lowest effective dose and the lowest
maximally effective dose of rotigotine is of the utmost importance in this pediatric
population (i.e., adolescents).
It is critically important that precise/optimal dosing be characterized for treating adolescent
(pediatric) patients with RLS with Neupro because : 1) Neupro would provide relatively
constant dopaminergic stimulation; 2) there is no information available about the effects of
any chronic dopaminergic stimulation in pediatric subjects (let alone relatively constant,
sustained dopaminergic stimulation); and 3) central dopaminergic systems play a role in the
onset and maturation of pubertal changes (e.g., especially those for reproductive endocrine
function and growth) that occur during adolescence. If Neupro was approved for treating
adolescent patients, one would want to know the lowest effective dose to minimize not only
the many, recognized adverse effects of Neupro (observed in adults) but also Neupro’s
unknown effects on puberty. Knowing the lowest, maximally effective dose helps prevent
and avoid excessive dosing. Dosing at a level above the lowest, maximally effective dose
does not allow the patient to experience any additional therapeutic benefit but increases the
likelihood for increased, unnecessary toxicity.



When we negotiate the final protocol (SP1006) for the efficacy and safety trial in
adolescents, my desire will be that the protocol plans to randomize patients to 4 fixed dose of
rotigotine vs placebo (as was done by the sponsor in Study 792 for adults). Overall,
following the study design of Study 792 (the trial in adults in which patients were
randomized to placebo or one of 4 fixed doses of rotigotine – 0.5, 1, 2, 3 mg) for the
adolescent trial might be an optimal study design. Thus, the sponsor has a protocol (Study
792) which could be used as a template for the adolescent efficacy and safety trial.
Furthermore, a significant addition to the adolescent protocol would be to propose collecting
information on the timing of the menstrual cycle in each individual at the time of
reproductive hormone collection. Such information was not collected in the adult trial (792).



My only other comment pertains to the dates for the planned protocol submission to FDA, for
first and last patient enrollment date in each study, and for final study report. The sponsor’s
proposed dates are show below here.
All the dates include a very, long time, much longer than I would personally expect to be
required.
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The sponsor has proposed taking about 2 years to conduct the PK study, 11 years for the efficacy
and safety study, and 14 years for the long-term, open-label safety study. Final study reports are
not planned until 2014 for the PK study, 2025 for the efficacy and safety study, and 2027 for the
long-term, open-label safety study. I believe that these dates are so long because similar long
periods were given to another sponsor to conduct similar trials for another drug, gabapentin
enacarbil (Horizant; NDA 22399). Such long dates were considered required because of
difficulty in patients recruitment. However, I think that patient recruitment might be able to
occur much faster than currently planned and that all three studies could be completed in a much
shorted period. In particular, if the sponsor expanded enrollment to a global scale, many
additional patients could be recruited to speed up the rate of study enrollment and study
completion.
I believe that approximately 250,000 adolescents in the U.S. could potentially be candidates for
these trial. If enrollment was expanded to a global scale, many more patients, perhaps as much as
a million adolescents could potentially be enrolled.
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APPENDIX : Sponsor’s Pediatric Clinical Development Plan
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1

UCB, Inc.

INTRODUCTION

NDA 021829 Supplement S-001 submitted in support of Neupro for the treatment of the signs
and symptoms of moderate to very severe primary Restless Legs Syndrome (RLS) included a
waiver for development in patients under 8 years of age and a deferral for development in
patients 8-17 years of age (Sequence No. 0035, submitted 21 September 2007). In FDA’s
Complete Response (CR) letter for the RLS supplement dated 21 April 2010, the Agency
requested that UCB provide a revised pediatric plan for RLS, including a proposal for studies
in pediatric patients aged 13 years and older. Based on the Agency’s request and the fact that
the diagnosis of RLS and evaluation of symptoms relies on the subjective reporting of the
patients, the waiver request is amended to include patients up to 12 years of age. The
pediatric population to be studied with Neupro will be 13 to 17 years of age.

2

BRIEF DESCRIPTION OF THE PLANNED PEDIATRIC
STUDIES

The pediatric clinical program is comprised of 3 clinical studies to assess symptoms of
moderate to severe primary RLS. Two of the studies are open-label studies: a
pharmacokinetic study with the primary objective to assess pharmacokinetics following
multiple doses (SP1004) and an open-label extension study with the primary objective to
collect long-term tolerability and safety data (SP1005). The third study (SP1006) is a doubleblind, placebo-controlled study to assess efficacy and safety.
Details of the individual studies are provided in the following sections.

2.1

SP1004

2.1.1

Study Design

SP1004 is an ongoing, open-label, dose-escalation, Phase 2 study with multiple
administrations of the rotigotine transdermal system. The study will be conducted in
adolescent subjects, 13 to 17 years of age, with moderate to severe primary RLS.
The Screening Period will last a minimum of 7 days prior to the baseline visit so RLS data
can be collected and homogeneous baseline conditions can be established for all subjects.
After completing a Screening Period, subjects will receive their first dose of rotigotine at
Baseline. The rotigotine dose will be increased weekly up to a maximum dose of 3mg/24h as
detailed in Table 2:1, unless safety and tolerability assessments do not allow for further dose
titration.
Table 2:1.
Day
Day 1
Day 8
Day 15
Day 22

Dosing Schedule
Dose
0.5mg/24h (2.5cm2)
1mg/24h (5cm2)
2mg/24h (10cm2)
3mg/24h (15cm2)

At Day 29, subjects will begin dose de-escalation by 1 dose step every 2 days until they reach
the lowest dose for their dosing schedule for medication withdrawal.
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Population

Subjects will be aged 13 to 17 years and meet the diagnosis of RLS based on specified
features of the proposed 2011 Revised International Restless Legs Syndrome Group
Diagnostic Criteria.
2.1.3

Objectives

The primary objective of this study is to determine the steady-state pharmacokinetics of
rotigotine in adolescents with idiopathic RLS after multiple patch administration with weekly
escalating doses. Secondary objectives are assessment of the safety, tolerability, and efficacy
of rotigotine treatment in adolescents with idiopathic RLS.
2.1.4

Dosing

The doses demonstrated to be effective for RLS in adults are 1, 2 and 3mg/24h. These doses
correspond to rotigotine AUC values of approximately 3ng/mL*h, 6ng/mL*h, and 9ng/mL*h,
respectively in adults (SP871). The target AUC for the first dose applied to adolescents will
be 3ng/mL*h, in accordance to the corresponding AUC for the lowest effective dose in
adults. The doses needed to reach the respective exposure were adjusted for age-related
differences in body weight through calculations based on allometric scaling of the rotigotine
clearance in adults and included consideration of the following:


Rotigotine is absorbed from the patch via the skin, following zero order kinetics. The
absorption rate over 24h of patch application provides on average 45% of the total
drug content of the patch (0.2mg/cm2/24h). As the skin of children is considered to be
comparable to adults at the age of 2 years and older, it can be assumed that the
absorption rate in children will not differ significantly from the absorption rate in
adults (Kearns et al 2003). However, as the study will be the first in the adolescent
population, UCB prefers to take a conservative approach and assume 100%
absorption from the patch for starting dose estimation in adolescents.



Rotigotine is primarily cleared by metabolism, including conjugation (sulfation and
glucuronidation) as major metabolic pathway, and oxidative desalkylation via
cytochrome P450 enzymes with subsequent conjugation. All enzymes known to be
involved in the metabolism show expression in the liver at 13 years of age close to the
adult level (Johnson et al 2006, Vietri et al 2001). Hence, no change in intrinsic
clearance of rotigotine is expected for children of ≥13 years of age compared to
adults.



Rotigotine is a rather lipophilic compound that is more likely to distribute into fatty
tissue. The body composition of children is different at very low ages, i.e. in
newborns and infants. However, at the starting age for this study, 13 years, body
composition is similar to that of adults (Kearns et al 2003, Friis-Hansen 1983). As the
body weight is lower in children compared with adults, an adaptation needed to be
performed by dosing per kg body weight.



As less than 1% of the total drug absorbed is eliminated renally (Cawello et al 2009)
and no difference is expected in renal elimination in the proposed age range of 13 to
17 years when compared to adults (Hines 2008), no adaptation for renal elimination
was considered necessary.

Confidential

Reference ID: 3110362

Page 2 of 7

Neupro (rotigotine transdermal system)
Pediatric Development Plan



UCB, Inc.

Rotigotine shows a relatively high protein binding of about 92%. A decrease in
protein binding due to a lower capacity would increase the active amount of drug.
However, a reduced amount of plasma protein is present only in neonates and infants.
In children and adolescents, the amount of plasma protein is equivalent to adults
(Ehrnebo et al 1971, Kurz et al 1977).

Based on the results of the allometric scaling, the doses given in Table 2.1 are considered to
be adequate in terms of exposure to be used in SP1004.
2.1.5

Pharmacokinetics

Plasma concentrations will be measured based on samples taken at pre-determined time
points throughout the study after subjects have reached steady-state at each dose level. The
pharmacokinetic data will be analyzed in an exploratory manner for predefined datasets.
Unconjugated rotigotine concentrations will be analyzed using standard non-compartmental
analysis, leading to a reduced PK profile due to sparse sampling in this study. In addition, the
concentration data will be used to build a population PK model to evaluate potential
differences in the PK of rotigotine over the investigated age range. All data will be analyzed
in an exploratory manner. The pharmacokinetic sampling timepoints are listed in Table 2.2.
Table 2:2.

Plasma and Urine Collection Schedule
Visit 2 to 10 and WD
Days 7, 14, 21 and 28

Day 1
Assessments

Predosea

Predosea

Plasma sampling
Urine collection

X

X

1h
postdoseb
X

Xd

2h
postdoseb
X

7h-12h
postdose
X

Days 8, 15,
22, 29 and
WD
22h-24h
postdosec
X

WD=withdrawal; h=hour
a
Predose sample to be collected within 1 hour prior to patch application.
b
Plasma samples to be collected within a ±15 minute window. A minimum of 45 minutes is required
between the 1h and 2h postdose sample collections.
c
Samples to be collected prior to removal of the previous day’s patch.
d
Urine sample to be collected at any time during the visit.

The study will be powered with 80% to target a 95% confidence interval within 60 and 140%
of the point estimate for the geometric mean estimates of clearance and volume of
distribution.
2.1.6

Efficacy Analyses

Descriptive statistics will be provided for IRLS, RLS-6, CGI Item 1, 2 and 3 by dose step.
Periodic limb movements will be measured at baseline and at end of each dose step via
actimetry and will be summarized by dose step. A potential correlation of efficacy and
pharmacokinetic variables will be investigated. A model-based approach may be used for this
purpose.
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Safety and Tolerability Analyses

Descriptive statistics will be provided for adverse events, ECG, vital signs, neurological
examination, skin tolerability, hormone status, safety laboratory data, menstrual and sexual
function, mMIDI, Tanner Stage, CGI-Item 4, C-SSRS and global subject rating of
tolerability.

2.2

SP1005

2.2.1

Study Design

SP1005 is an ongoing multicenter, open-label, single-arm, dose-escalation study of
monotherapy administration of rotigotine transdermal system. This study will gather data on
the long-term tolerability, safety, and efficacy of rotigotine transdermal system in adolescents
with idiopathic RLS, allowing subjects from SP1004 and SP1006 to continue to receive
rotigotine.
Subjects may remain in the study for 2 years after study entry or until approval of rotigotine
has been obtained for subjects in their age range or until the investigational product
development is discontinued.
2.2.2

Population

Subjects will have participated in SP1004 and SP1006 and met the enrollment criteria.
2.2.3

Objectives

The primary objective of this study is to assess the long-term tolerability and safety of
rotigotine treatment in adolescents with idiopathic RLS. The secondary objective of this
study is to assess the long-term efficacy of rotigotine treatment in adolescents with idiopathic
RLS.
2.2.4

Dosing

The study will begin with a Titration Period of up to 4 weeks (at maximum) with the aim of
achieving the individually optimized dosage (with a maximum dose of 3mg/24h). Titration
will be followed by a Maintenance Period of up to 2 years, a 1-week Taper Period, and a 30day Safety Follow-Up. Once a subject’s dose has been optimized by the investigator, the
subject should be maintained on that dose throughout the Maintenance Period. If necessary
from a medical perspective, dose adjustments may be performed at the investigator’s
discretion at later timepoints.
2.2.5

Safety and Tolerability Analyses

Safety variables will be analyzed in a descriptive way. Summary statistics will be provided
for the adverse events, laboratory data, Tanner stage, menstrual and sexual function, mMIDI,
vital signs, body weight, height, BMI, ECG, neurological examination findings, CGI Item 4,
Global Subject Rating of Tolerability, skin tolerability data and the potential risk for
increased suicidality (C-SSRS). Cognitive and neuropsychiatric (including behavioral) effects
will also be assessed.
2.2.6

Efficacy Analyses

Summary statistics will be provided for the efficacy variables (CGI, IRLS, PLMs, RLS-6) by
dose.
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2.3

SP1006

2.3.1

Study design

UCB, Inc.

SP1006 will be a randomized, multi-center, double-blind, parallel group, placebo-controlled,
fixed-dose efficacy and safety study of monotherapy administration of rotigotine transdermal
patch in adolescent subjects, 13 to 17 years of age, with moderate to severe primary RLS.
After completing a Screening Period, subjects will be randomized to either placebo or one of
the active doses. Subjects will receive their first dose of rotigotine at Baseline. Dose levels
for the active arms will be defined based on the results of SP1004. Subjects must be able to
tolerate the lowest dose.
2.3.2

Population

The number of subjects to be enrolled will be dependent on the final study design. Subjects
will be aged 13 to 17 years and meet the diagnosis of RLS based on specified features of the
proposed 2011 Revised International Restless Legs Syndrome Group Diagnostic Criteria.
2.3.3

Objectives

The primary objective of this study will be to assess the efficacy of rotigotine treatment in
adolescents with moderate to severe primary RLS. The secondary objective of this study will
be to assess the safety and tolerability of rotigotine treatment.
2.3.4

Dosing

The dose range will be determined based on results from the initial PK and safety study
SP1004. Subjects will be titrated to their randomized dose and undergo a 12-week
Maintenance Period. After completing the Maintenance Period (or prematurely discontinuing
the study), subjects will enter a De-escalation Period during which the dose will be decreased
every other day as in the adult population. In order to follow the long-term efficacy and
safety of rotigotine in the pediatric population, subjects completing SP1006 will be allowed
to enter the open-label extension trial, SP1005.
2.3.5

Efficacy Analyses

The co-primary efficacy variables will be the change from Baseline to the end of the
Maintenance Period in the sum score of the IRLS rating scale and in the sum score of CGIItem 1. For the primary analysis, an analysis of covariance (ANCOVA) will be performed for
the changes from Baseline to end of the Maintenance Period with Baseline as a covariate and
center (if applicable) as a factor. From this ANCOVA, treatment least-square (LS) means
(with 95% confidence intervals [CI]) will be calculated and one-sided two-sample t-test will
be performed (significance level 0.025) to demonstrate superiority of rotigotine versus
placebo. Both co-primary endpoints must demonstrate significant results (at significance
level 0.025) to demonstrate superiority of this dose level of rotigotine over placebo.
2.3.6

Population PK Analysis

Plasma concentrations of unconjugated rotigotine will be collected in SP1006. A population
PK model will be developed to further describe the influence of age on the pharmacokinetics
of rotigotine to support the results of SP1004.
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Safety and Tolerability Analyses

Safety variables will be analyzed in a descriptive way. Summary statistics will be provided
for the adverse events, laboratory data, Tanner stage, menstrual and sexual function, mMIDI,
vital signs, body weight, height, BMI, ECG, neurological examination findings, CGI Item 4,
Global Subject Rating of Tolerability, skin tolerability data, and both cognitive and
neuropsychiatric (including behavioral) effects. The C-SSRS will be performed to assess the
potential risk for increased suicidality.
2.3.8

Exposure-response analyses

The data from SP1004, SP1005, and SP1006 will be combined to develop exposure-response
for safety and efficacy endpoints. The goals of these analyses are a) to provide supportive
evidence of effectiveness and b) to support the dosing recommendations.

2.4

Timetable for Studies

UCB plans to follow the timelines outlined below.
2.4.1

SP1004

Protocol submission to FDA: June 2012*
First Patient First Visit: December 2011
Last Patient Last Visit: April 2014
Study submission date: November 2014
*Protocol originally submitted in October 2011 will be amended and resubmitted
2.4.2

SP1005

Protocol submission to FDA: June 2012*
First Patient First Visit: January 2012
Last Patient Last Visit: September 2026
Study submission date: April 2027
*Protocol originally submitted in October 2011 will be amended and resubmitted
2.4.3

SP1006

Protocol submission to FDA: September 2015
First Patient First Visit: March 2016
Last Patient Last Visit: July 2024
Study submission date: February 2025

3

PEDIATRIC FORMULATION

The excipients and components of the marketed product are considered safe for humans and
present no additional risks to the intended pediatric population. The composition per unit area
is identical for all patch sizes, allowing dose delivery to be determined by the size of the
patch applied to the skin. A 0.5mg/24h [2.5cm2] patch size previously tested will be used
along with the existing doses demonstrated to be effective in adults (1mg/24h [5cm2],
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2mg/24h [10cm2] and 3mg/24h [15cm2]) to enable titration and dosing over the intended
therapeutic range.

4
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1

EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action
•

I recommend a Complete Response action because the sponsor has not adequately
addressed the Agency’s CMC concerns that a safe and effective patch product
(NEUPRO, rotigotine) can be manufactured and marketed in the U.S. with regard to
crystal formation on the patch, despite the sponsor’s proposal for a new manufacturing
process.

1.2 Recommendation on Postmarketing Actions
1.2.1 Risk Management Activity
•

I have no recommendations.

1.2.2 Required Phase 4 Commitments
•

I have no recommendations.

1.2.3 Other Phase 4 Requests
•

I have no recommendations.

1.3 Brief Summary of Sponsor’s Complete Response
The sponsor submitted a Complete Response to the Agency’s Complete Response letter of
12/15/08. In this response, the sponsor attempted to address the Agency’s concerns about crystal
formation with the NEUPRO/rotigotine patch, but the sponsor’s response was determined to be
adequate based upon the review of the CMC team (see CMC reviews by Dr.s Julia Pinto, James
Vidra, Nallaperum Chidambaram, Eric Duffy) and discussion with clinical and clinical
pharmacology colleagues on the whole review team.
The sponsor addressed the 5 clinical issues in the Complete Response letter that primarily dealt
with characterizing the safety of the product in the label.
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This clinical review evaluates the sponsor’s Complete Response of 7/22/09.

3

SPONSOR COMPLETE RESPONSE SUBMISSION

All individual trials included in this response to questions expressed the rotigotine dose as
the total drug load per patch (mg/day) while the proposed marketed doses will be expressed
as the dose delivered per 24 hours (nominal dose; mg/24h). Text and in-text tables in this
response to questions express the dose as mg/24h, but the supporting statistical tables use
the previous format of mg/day. The table below provides the equivalence between these 2
dosing conventions. The dosing conventions will be used jointly as needed for clarity. Doses
were converted using the following formula: dose in mg/24h=dose in mg/day divided by
2.25.
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3.1 Question 2 : Central Tendency and Outlier Analyses for
Reproductive Endocrine Hormones in Pre-menopausal and
Post-menopausal Women with RLS
DNP Complete Response Letter Question No. 2 :
“Please conduct analyses of female reproductive endocrine testing (eg, serum/plasma LH, FSH,
estradiol, progesterone) of all patients in RS1 pool (i.e., all RLS patients in Double-blind phase
of studies SP790 and SP792) according to whether the patients are considered pre-menopausal or
post-menopausal at the time of screening/randomization. It is not clear if you have applied the
same reproductive endocrine testing reference range for patients with the same reproductive
status (i.e., pre-menopausal or post-menopausal) considering that we believe that you have
utilized a central laboratory for all these tests. If a central laboratory was utilized for all RS1
pool patients, the same reference range should be applied to each individual patient based upon
their pre-menopausal or post-menopausal status.
Initially, please categorize all patients in the RS1 pool as to whether they are pre-menopausal or
post-menopausal. After this categorization, please conduct and present all the various, central
tendency and outlier analyses of pool RS1 for the different perspectives (e.g., mean absolute
values over time, mean change from baseline over time, shift analysis over time, incidence of
“low” or “increased” value at any time during the study, and similar respective analyses for
“markedly abnormal” values). Please show results for these analyses for placebo, each specific
rotigotine dose, and “any” rotigotine dose on the same page so that a comparison across
treatments can be easily interpreted.
If we do not have a correct understanding about the apparent deficiencies in these analyses, it
may be helpful to contact us for clarification about what is needed and what should be done in
your resubmission of your Complete Response.”
Sponsor Response :
Pool RS1 (primary safety pool) consists of subjects from 2 Phase 3 double-blind trials (SP790
and SP792). Both SP790 and SP792 were multicenter, randomized, double-blind,
placebo-controlled, parallel-group trials to investigate the efficacy and safety of transdermal
rotigotine. Subjects in SP790 were randomized to receive placebo, 1, 2, or 3mg/24h (2.25, 4.5, or
6.75mg/day) of rotigotine; subjects in SP792 were randomized to receive placebo, 0.5, 1, 2, or
3mg/24h rotigotine (1.125, 2.25, 4.5, or 6.75mg/day). The maximum duration of both trials was
approximately 8 months (consisting of a 3-week [SP790] or a 4-week [SP792] Titration Period, a
6-month Maintenance Period, a 7-day Taper Period, and a 30-day Safety Follow-Up Period).
SCHWARZ BIOSCIENCES has conducted a comprehensive analysis of reproductive status
(pre-menopausal and post-menopausal) in females in Pool RS1 for the following endocrine
parameters: 17-beta-estradiol, follicle-stimulating hormone (FSH), luteinising hormone (LH),
progesterone, and prolactin.
Pre-menopausal and post-menopausal status was determined as follows, based on the
6
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Gynecologic History and Demographics pages of the CRF:
1st (based on gynecologic history page)
• If an age entry for “age at menopause” is present, then the subject was considered
post-menopausal
• If “age at menopause” is NA or missing, then the next step in the evaluation process was
Performed
2nd (based on demography)
• If question “is subject 2 years post menopausal?” is answered with “Yes”, then the
subject was considered post-menopausal
• If the answer is “No” or missing, then the next step in the evaluation process was
performed
3rd (based on gynecologic history page)
• If the “first day of last menstruation” (date) is more than 1 year before start of trial, then
the subjects was considered post-menopausal
• If missing, then the next step in the evaluation process was performed
4th (based on demography page)
• If age ≥55 years, then the subject was considered post-menopausal.
Different reference ranges have been applied based on the subjects’ menopausal status. For each
analyte, a central laboratory was used.
The sponsor provided the normal reference range for these reproductive hormones.
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1 ENDOCRINE VALUES OVER TIME
Timepoint values and change from Baseline by visit and randomized dose are presented for
endocrine parameters in Table 2.1 (sponsor table submitted). Timepoint values and change from
Baseline by visit and dose at the time of measurement are presented in Table 2.2 (sponsor table
submitted)..
Mean and mean change from Baseline to the end of the Maintenance Period (MP) for the
selected endocrine parameters by randomized dose are summarized in the following table.
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In the pre-menopausal group, the mean change from Baseline for 17-beta-estradiol was
2.51pmol/L in the any rotigotine group and 23.12pmol/L in the placebo group. In the
post-menopausal group, the mean change from Baseline was -24.07pmol/L in the any rotigotine
group and -4.08pmol/L in the placebo group. In the any rotigotine group, a mean increase in
17-beta-estradiol of 2.51pmol/L was noted in the pre-menopausal group, compared with a
decrease of -24.07pmol/L in the post-menopausal group.
In the pre-menopausal group, the mean change from Baseline for FSH was 2.15U/L in the any
rotigotine group and 5.57U/L in the placebo group. In the post-menopausal group, the mean
change from Baseline for FSH was -3.65U/L in the any rotigotine group, compared with
-4.74U/L in the placebo group. In the any rotigotine group, a mean increase from Baseline in
FSH of 2.15U/L was noted in the pre-menopausal group, compared with a decrease of -3.65U/L
in the post-menopausal group.
In the pre-menopausal group, the mean change from Baseline for LH was 2.56U/L in the any
rotigotine group and 2.46U/L in the placebo group. In the post-menopausal group, the mean
change from Baseline for LH was -0.06U/L in the any rotigotine group and -1.19U/L in the
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placebo group. In the any rotigotine group, a mean increase from Baseline of 2.56U/L was noted
in the pre-menopausal group, compared with a slight mean decrease of -0.06U/L in the
post-menopausal group.
In the pre-menopausal group, the mean change from Baseline for progesterone was 0.22nmol/L
in the any rotigotine group and -5.64nmol/L in the placebo group. In the post-menopausal group,
the mean change from Baseline for progesterone was -0.41nmol/L in the any rotigotine group
and 0.03nmol/L in the placebo group. In the any rotigotine group, a slight mean increase from
Baseline in progesterone of 0.22nmol/L was noted in the pre-menopausal group, compared with
a slight decrease of -0.41nmol/L in the post-menopausal group.
In the pre-menopausal group, the mean change from Baseline for prolactin was 0.20μg/L in the
any rotigotine group and -2.93μg/L the placebo group. In the post-menopausal group, the mean
change from Baseline for prolactin was -0.30μg/L in the any rotigotine group and -3.79μg/L in
the placebo group. In the any rotigotine group, a mean increase from Baseline in prolactin of
0.20μg/L was noted in the pre-menopausal group, compared with a decrease of -0.30μg/L in the
post-menopausal group.
It should be noted that the endocrine data are highly variable. For each of the selected endocrine
parameters, the mean values at the end of the MP remained within the normal reference ranges,
regardless of pre- or post-menopausal status. Standard deviations were often larger than the
mean value; therefore, the results should be interpreted with caution.
The sponsor noted that there appeared to be no dose-dependent change in the selected
endocrine values for either pre-menopausal or postmenopausal subjects.

Reviewer Comments
•

The sponsor’s approach for categorizing women as pre-menopausal or post-menopausal
seemed to be reasonable.

•

I agree that there does not appear to be any clear effect of rotigotine on these hormones in
pre-menopausal or post-menopausal women based upon analyses of randomized treatment
for mean absolute data over time and mean change from baseline over time (assessing central
tendency comparisons of placebo and various rotigotine doses at different visits). However,
there are methodological and analytical problems/concerns that I will discuss below here.

•

Probably the most important female group in need of evaluation of potential effects of
rotigotine on reproductive hormones is the pre-menopausal population. However, a major
problem/flaw in the collection and analysis of these data in the pre-menopausal population is
the fact that samples collected were not associated with a particular time/stage of the
menstrual cycle. This is important because there are different “normal” reference ranges for
these hormones depending on whether the sample was collected in the follicular phase or
after ovulation in the luteal phase. This deficiency makes it difficult to establish any effect of
12
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rotigotine on these hormones. Thus, the absence of noting any particular effect of rotigotine
on these hormones in pre-menopausal women does not exclude an effect of rotigotine.
•

An additional problem associated with these reproductive hormone results of is the
observation and that there is a substantial proportion of missing samples in patients at the
“end” of the study (e.g., “final” visit for completers or patients who discontinued
prematurely) and for “completers” (patients who completed treatment at the end of the 6
months maintenance period. In the post-menopausal population, an average of nearly 10 % of
patients had missing samples for the final visit and an average of approximately 33 % of
patients had missing samples at the end of the scheduled 6 month maintenance period. In the
pre-menopausal population, the percentages of missing samples was even larger. In this
group, an average of nearly 20 % of patients had missing samples for the final visit and an
average of approximately a little more than 40 % of patients had missing samples at the end
of the scheduled 6 month maintenance period. The relatively large, notable percentages of
missing samples further compromise the integrity of the samples collected and likelihood that
these data would adequately indicate whether rotigotine did or did not alter these hormones.

Percentage of Reproductive Hormone Samples Missing (Relative to Baseline Sampling) in Pre-Menopausal
and Post-Menopausal Women after Treatment for 6 Months (Maintenance Period-MP) and up to End of MP
(Final Visit)

Reproductive Hormones
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
•

Placebo

Treatment
Rotigotine (Daily Dose mg; Total Patch Content)
1.125
2.5
4.5
6.75
Any

50
18

59
27

44
17

30
11

40
17

41
17

34
18

26
0

36
10

28
10

37
9

33
8

My focus on these central tendency analyses was on the randomized treatment rather than on
the actual dose of rotigotine at the time of data collection. My focus was on the randomized
treatment groups because analyses of these data are more likely to reveal true dose-dependent
effects.

2 INDIVIDUAL SUBJECT CHANGES IN ENDOCRINE VALUES
Shifts for abnormal values by visit and randomized dose are presented in Table 2.3 (sponsor
table submitted). Shifts for abnormal values by visit and dose at the time of measurement are
presented in Table 2.4 (sponsor table submitted).
The sponsor did not think that there was any clear effect of rotigotine on producing
particular abnormal shifts.
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Reviewer Comments
•

I reviewed the sponsor’s presentation of shifts from normal at Baseline to abnormal (i.e.,
above or below the “normal” reference range) at various visits up to the end of the MP that
occurred in subjects in each rotigotine treatment group (or “any” rotigotine dose) or placebo
treatment groups for reproductive endocrine parameters. Because the data presentations are
extensive and the sponsor did not provide an in-text presentation of these results according to
each rotigotine dose, I have presented some results that I have considered notable for premenopausal females and also for post-menopausal females. In addition, my presentation of
notable shifts focuses on results for completers at the end of the 6 month maintenance period
(MP) or at the final visit (.i.e., end of MP).

•

My focus on these shift analyses was on the randomized treatment rather than on the actual
dose of rotigotine at the time of data collection. My focus was on the randomized treatment
groups because analyses of these data are more likely to reveal true dose-dependent effects
than analyses of actual dose.
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Reviewer Notable Shifts in Reproductive Hormones in Pre-Menopausal and Post-Menopausal Women After
Treatment for 6 Months (Maintenance Period-MP) and up to End of MP (Final Visit)
Shift of Hormone from Baseline to OnTreatment Timepoint
Serum 17-β-Estradiol
Normal to Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum FSH
Normal to Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum LH
Normal to Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum Progesterone
Normal to Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum Prolactin
Normal to Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum Prolactin
Normal to High
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit

Placebo

Treatment
Rotigotine (Daily Dose mg; Total Patch Content)
1.125
2.5
4.5
6.75

Any

3.6
3.6

4.5
4.5

7.3
7.3

4.3
6.5

6.4
6.4

5.8
6.4

0
0

0
0

0
0

0
0

0
0

0
0

0
0

4.5
4.5

2.4
2.4

0
0

0
0

1.3
1.3

0
0

2.6
2.6

4.0
4.0

2.9
2.9

1.0
2.9

2.6
3.2

0
3.6

9.1
18.2

2.4
2.4

2.2
4.3

0
0

2.4
4.5

0.9
0.9

0
0

1.0
1.0

0
0

0
0

0.3
0.3

3.6
7.1

0
0

9.8
9.8

6.5
6.5

0
2.1

4.5
5.1

0
0

2.6
2.6

3.0
4.0

2.9
3.9

1.9
2.9

2.6
3.5

0
0

0
0

0
0

4.3
4.3

2.1
6.4

1.9
3.2

2.7
3.6

5.1
5.1

3.0
5.0

3.9
6.8

7.8
7.8

4.9
6.4

0
0

0
4.5

2.4
4.9

2.2
0

2.1
4.3

1.3
3.2

0
0

0
0

3.0
3.0

1.0
1.0

0
0

1.2
1.2
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Reviewer Comments
•

There did not appear to be any clear dose-related shifts produced by rotigotine in either
population of women with one exception. The sole exception appeared to be a possible-doserelated shift in serum prolactin from normal at baseline to subnormal at the end of the 6
month MP and at the final visit in post-menopausal females.

•

The above tables shows that there appeared to be a very small shift for “any” rotigotine dose
for each hormone in the incidence of patients who were normal at baseline but had a
subnormal value either at the end of 6 months treatment MP (i.e., completers) and/or at the
final visit in either population or both populations. This similar shift was usually observed for
completers and at the final visit and in most instances for both female populations. The
magnitude of the shift showed a very small treatment difference (any rotigotine % - placebo
%) usually ranging from 1-3 %. The yellow highlight emphasizes my findings.

•

These results are compatible with the possibility that chronic dopaminergic stimulation from
rotigotine results in some suppression of reproductive hormones in a very small percentage
of patients with pre-menopausal females and post-menopausal females. The reason that these
samples were obtained was to attempt to serve as surrogate markers for a possible effect
(especially detrimental) of rotigotine on reproductive hormone levels and ultimately
reproductive function that is regulated by these hormones. However, given the limitations
of the data collection for these reproductive hormones that I previously noted, and the
fact that there did not appear to be a clear signal of anovulation as manifested by an
increased incidence of oligomenorrhea/amenorrhea as an adverse event in rotigotinetreated patients compared to placebo patients, it is difficult to conclude that clear
effects of rotigotine on reproductive hormones were identified and characterized and
are worthy of description in the label.

•

The effect of rotigotine on suppressing serum prolactin is not surprising but a wellrecognized effects of dopaminergic drugs.

•

Of interest, there may have been a small signal for a few patients who experienced an
increased incidence of increase in serum prolactin above the “normal” reference range.

•

These observations may be worthy of description in the rotigotine label in a section
describing drug effects on laboratory tests.
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3 ENDOCRINE ABNORMALITIES
3.1 Markedly abnormal endocrine values
Shifts for marked abnormalities in endocrine parameters by randomized dose and dose at time of
measurement is presented in Table 2.5 (sponsor table submitted). and Table 2.6 (sponsor table
submitted) , respectively.
Markedly abnormal endocrine values (defined as an increase or decrease of at least 10% from the
upper and lower limits of the reference range) in the any rotigotine or placebo treatment groups
are summarized in the following table.
The sponsor did not think that there was any clear effect of rotigotine on producing
particular markedly abnormal shifts.

Reviewer Comments
•

I reviewed the sponsor’s presentation of shifts from not markedly abnormal at Baseline to
markedly abnormal (i.e., at least 10 % above or below the “normal” reference range) at
various visits up to the end of the MP that occurred in subjects in each rotigotine treatment
group (or “any” rotigotine dose) or placebo treatment groups for reproductive endocrine
parameters. Because the data presentations are extensive and the sponsor did not provide an
in-text presentation of these results according to each rotigotine dose, I have presented some
results that I have considered notable for pre-menopausal females and also for postmenopausal females. In addition, my presentation of notable shifts focuses on results for
completers at the end of the 6 month maintenance period (MP) or at the final visit (.i.e., end
of MP).

•

My focus on these shift analyses was on the randomized treatment rather than on the actual
dose of rotigotine at the time of data collection. My focus was on the randomized treatment
groups because analyses of these data are more likely to reveal true dose-dependent effects
than analyses of actual dose.
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Reviewer Notable Markedly Abnormal Shifts in Reproductive Hormones in Pre-Menopausal and PostMenopausal Women After Treatment for 6 Months (Maintenance Period-MP) and up to End of MP (Final
Visit)
Shift of Hormone from Baseline to OnTreatment Timepoint
Serum 17-β-Estradiol
Not Markedly Abnl to Markedly Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum FSH
Not Markedly Abnl to Markedly Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum LH
Not Markedly Abnl to Markedly Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum Progesterone
Not Markedly Abnl to Markedly Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum Prolactin
Not Markedly Abnl to Markedly Low
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Serum Prolactin
Not Markedly Abnl to Markedly High
Pre-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit
Post-Menopausal
Month 6 of MP (Completer)
End of MP/Final Visit

Placebo

Treatment
Rotigotine (Daily Dose mg; Total Patch Content)
1.125
2.5
4.5
6.75

Any

0
0

4.5
4.5

2.4
2.4

6.5
8.7

6.4
6.4

5.1
5.8

0
0

0
0

0
0

0
0

0
0

0
0

0
3.6

4.5
4.5

2.4
2.4

0
0

0
0

1.3
1.3

1.8
1.8

0
0

4.0
4.0

1.0
1.0

0
2.9

1.4
2.3

0
3.6

9.1
18.2

2.4
2.4

2.2
4.3

0
0

2.6
4.5

0.9
0.9

0
0

1.0
1.0

1.0
1.0

0
0

0.6
0.6

3.6
7.1

0
0

9.8
9.8

4.3
4.3

0
2.1

3.8
4.5

0
0

0
2.6

3.0
4.0

2.9
3.9

1.0
1.0

2.0
2.9

0
0

0
0

0
0

4.3
4.3

2.1
4.3

1.9
2.6

1.8
2.7

2.6
2.6

1.0
3.0

4.9
6.8

7.8
7.8

4.3
5.5

0
0

0
0

2.4
4.9

2.2
0

2.1
2.1

1.3
1.9

0
0

0
0

2.0
2.0

1.0
1.0

0
0

0.9
0.9
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Reviewer Comments
•

There did not appear to be any clear dose-related shifts produced by rotigotine in either
population of women with one exception. The sole exception appeared to be a possible-doserelated shift in serum prolactin from not markedly abnormal at baseline to markedly low at
the end of the 6 month MP and at the final visit in post-menopausal females.

•

The above tables shows that there appeared to be a very small shift for “any” rotigotine dose
for each hormone in the incidence of patients who were not markedly abnormal at baseline
but had a markedly abnormal value either at the end of 6 months treatment MP (i.e.,
completers) and/or at the final visit in either population or both populations. This similar shift
was usually observed for completers and at the final visit and in most instances for both
female populations. The magnitude of the shift showed a relatively small treatment
difference (any rotigotine % - placebo %) usually ranging from 1-6 %. The yellow highlight
emphasizes my findings.

•

In many instances, there results for markedly abnormal shifts were quite similar to those
noted by me for simple shifts from normal at baseline to low or high (relative to the reference
range).

•

These results are compatible with the possibility that chronic dopaminergic stimulation from
rotigotine results in some suppression of reproductive hormones in a very small percentage
of patients with pre-menopausal females and post-menopausal females. The reason that these
samples were obtained was to attempt to serve as surrogate markers for a possible effect
(especially detrimental) of rotigotine on reproductive hormone levels and ultimately
reproductive function that is regulated by these hormones. However, given the limitations
of the data collection for these reproductive hormones that I previously noted, and the
fact that there did not appear to be a clear signal of anovulation as manifested by an
increased incidence of oligomenorrhea/amenorrhea as an adverse event in rotigotinetreated patients compared to placebo patients, it is difficult to conclude that clear
effects of rotigotine on reproductive hormones were identified and characterized and
are worthy of description in the label.

•

The effect of rotigotine on suppressing serum prolactin is not surprising but a wellrecognized effects of dopaminergic drugs.

•

Of interest, there may have been a small signal for a few patients who experienced an
increased incidence of increase in serum prolactin from not markedly abnormal to a
markedly increased value.

•

These observations may be worthy of description in the rotigotine label in a section
describing drug effects on laboratory tests.
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3.2 Question 3 : Treatment- Emergent Adverse Events Reflecting
Increased or Decreased Libido)
DNP Complete Response Letter Question No. 3:
“Please review all Case Report Forms (CRFs) for TEAEs (in RS1 pool for RLS)
that suggest any change in libido and have not been characterized as either essentially increased
or decreased. Most likely, a change in libido would either reflect a change such as increased or
decreased libido. Please consider recharacterizing any TEAE suggesting a change/alteration in
libido that is not specific (e.g., libido abnormal or libido altered) to a more specific
characterization such as libido increased or decreased.
Once all libido-related TEAEs have been reviewed and possibly recharacterized, present the
incidence of all similar AE terms suggesting either increased or decreased libido for the RS1
pool according to randomized treatment (i.e., for placebo and each specific rotigotine dose and
also for “any” dose) for these TEAEs occurring at any time during the double-blind phase. If
these various AE terms can be considered as reflecting either increased or decreased libido,
please present the incidence of all these similarly related AE terms suggesting the possibility of
increased or decreased libido.
Please show results for these analyses for placebo, each specific rotigotine dose and “any”
rotigotine dose on the same page so that a comparison across treatments can be easily
interpreted.”
Sponsor Response:

1 POOL RS1
Pool RS1 (primary safety pool) consists of subjects from 2 Phase 3 double-blind trials (SP790
and SP792). Both SP790 and SP792 were multicenter, randomized, double-blind, placebocontrolled, parallel-group trials to investigate the efficacy and safety of transdermal rotigotine.
Subjects in SP790 were randomized to receive placebo, 1, 2, or 3mg/24h (2.25, 4.5, or
6.75mg/day) of rotigotine; subjects in SP792 were randomized to receive placebo, 0.5, 1, 2,
3mg/24h rotigotine (1.125, 2.25, 4.5, or 6.75mg/day). The maximum duration of both trials was
approximately 8 months (consisting of a 3-week [SP790] or a 4-week [SP792] Titration Period, a
6-month Maintenance Period, a 7-day Taper Period, and a 30-day Safety Follow-Up Period).

1.1 Treatment-emergent adverse events suggestive of change in libido
The CRFs of subjects for whom a treatment-emergent adverse event (TEAE) was reported that
indicated a change of libido (but without characterizing the change as increase or decrease) were
re-evaluated.
Re-evaluation of these cases was based on physician blinded review of adverse event (AE)
reports, medical history, prior and concomitant medication, menstrual and sexual function (in
females only), and the Self-Rating Depression Scale (SDS). The SDS item 6 has the statement “I
still enjoy sex” scored from 1 (a little of the time) to 4 (most of the time), which was used to
assess if libido was increased or decreased. Details on re-chacterization were also provided.
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Subjects with re-characterized TEAEs suggestive of a change in libido (increase or decrease) for
Pool RS1 are presented in Table 3.1 and in the following table.

The reported term was re-characterized to indicate the direction of change in libido or sexual
function for 5 rotigotine-treated subjects. The reported term was re-characterized to decreased
libido for 2 subjects and to increased libido for 3 subjects.
1.1.1 Libido-related adverse events by randomized dose
Treatment-emergent AEs suggestive of a change in libido for Pool RS1 are summarized in
Table 3.2 (sponsor submitted table) and in the following table. The table below presents the
overall incidence of any decreased libido TEAEs and any increased libido TEAEs based on recharacterized TEAEs.

In summary, the sponsor noted that the overall incidence of decreased or increased libido
in subjects treated with rotigotine was low (2%) and the difference between rotigotine and
placebo was similar for both decreased or increased libido.
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Reviewer Comments
•

Following the sponsor’s recharacterization when possible of adverse events as reflecting
decreased libido, there was no clear dose-related effect of rotigotine nor a clear effect of
“any” dose of rotigotine compared to that of placebo. The incidence of decreased libido was
1.8 % for placebo and the highest dose of rotigotine (6.75 mg). The incidence of decreased
libido for “any” rotigotine treatment was 2.4 % (~ 2 %), similar to that for placebo (~ 2 %).
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Reviewer Comments
•

Following the sponsor’s recharacterization when possible of adverse events as reflecting
increased libido, there was a relatively small increased incidence of increased libido
associated with rotigotine treatment. The incidence of increased libido for “any” rotigotine
dose was 2.3 % and that for placebo was 0.9 %. There did not appear to be a doserelationship to rotigotine.

•

This increased risk for increased libido should be described in the label.

3.3 Question 4 : Treatment-Emergent Adverse Events Reflecting
Anovulatory Menses)
DNP Complete Response Letter Question No. 4:
“Please have your clinicians review all Case Report Forms (CRFs) for TEAEs
(in RS1 pool for RLS) that suggest any change in menses (e.g., non-specific characterizations
such as menstrual disorder, menses abnormal, menstruation irregular or other such non-specific
characterizations) that have not been characterized as either essentially “normal”/unaltered or
“abnormal” suggesting anovulatory menses (e.g., increased frequency throughout the menstrual
cycle or decreased/absent menses in frequency such as oligomenorrhea, hypomenorrhea,
amenorrhea, menstruation delayed). Once these CRF reviews have been completed, have your
clinicians determine whether these various menstrual TEAEs can be recharacterized as either
essentially “normal”/unaltered or “abnormal” suggesting anovulatory menses (e.g., increased
frequency throughout the menstrual cycle or decreased/absent menses in frequency such as
oligomenorrhea, hypomenorrhea, amenorrhea). Typically, a significant change in menses (e.g.,
increased frequency throughout the menstrual cycle or decreased/absent menses in frequency
such as oligomenorrhea, hypomenorrhea, amenorrhea) suggests that there is anovluation.
After all menstrual TEAEs have been reviewed and possibly recharacterized as either essentially
“normal”/unaltered or “abnormal” suggesting anovulatory menses (e.g., increased frequency
throughout the menstrual cycle or decreased/absent menses in frequency such as oligomenorrhea,
hypomenorrhea, amenorrhea), present the incidence of all similar AE terms suggesting that
menses are anovulatory according to randomized treatment (i.e. for placebo and each specific
rotigotine dose and also for “any” dose) for these TEAEs occurring at any time during the
double-blind phase.
Please show results for these analyses for placebo, each specific rotigotine dose and “any”
rotigotine dose on the same page so that a comparison across treatments can be easily
interpreted.”
Sponsor Response:

1 POOL RS1
Pool RS1 (primary safety pool) consists of subjects from 2 Phase 3 double-blind trials (SP790
and SP792). Both SP790 and SP792 were multicenter, randomized, double-blind, placebocontrolled, parallel-group trials to investigate the efficacy and safety of transdermal rotigotine.
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Subjects in SP790 were randomized to receive placebo, 1, 2, or 3mg/24h (2.25, 4.5, or
6.75mg/day) of rotigotine; subjects in SP792 were randomized to receive placebo, 0.5, 1, 2, or
3mg/24h rotigotine (1.125, 2.25, 4.5, or 6.75mg/day). The maximum duration of both trials was
approximately 8 months (consisting of a 3-week [SP790] or a 4-week [SP792] Titration Period, a
6-month Maintenance Period, a 7-day Taper Period, and a 30-day Safety Follow-Up Period).

1.1 Treatment-emergent adverse events suggestive of change in menses
The CRFs of subjects for whom a treatment-emergent adverse event (TEAE) was reported that
indicated a change in menses (but without characterizing the change as either essentially
normal/unaltered or abnormal) were re-evaluated. These cases were found under the preferred
terms (PTs) menstruation disorder and menstruation irregular in the high level term (HLT) of
menstruation and uterine bleeding NEC.
Re-evaluation of these cases was based on physician blinded review of the adverse event (AE)
reports (with particular attention to AE duration), medical history, gynecological history,
menstrual cycle, method of contraception, menstrual and sexual function, and prior and
concomitant medication. Details on re-characterization were also provided.
Re-characterized TEAEs suggestive of a change in menses (normal/unaltered or abnormal) for
Pool RS1 are presented in Table 4.1 (sponsor submitted table) and in the following table.
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Reviewer Comments
•

Following the sponsor’s recharacterization when possible of adverse events as reflecting
possibly, abnormal, anovulatory menses, there was no suggestion of an increased risk for
anovulatory menses for either the highest dose of rotigotine (6.75 mg) or “any” rotigotine
dose compared to that for placebo. The incidence of a TEAE suggestive of anovulatory
menses was 10.7 %, 8.5 %, and 10.3 % for placebo, 6.75 mg rotigotine, and “any” rotigotine
dose, respectively.

•

Because I am not certain that the sponsor’s grouping of all these TEAEs shown in the above
table necessarily reflects anovulatory menses, I also evaluated the incidence of TEAEs in
another grouping shown in the above table for the higher level term menstruation with
decreased bleeding, including preferred terms of menstruation delayed, hypomenorrhea,
oligomenorrhea, and/or amenorrhea. In this grouping, there was no suggestion of an
increased risk for anovulatory menses for either the highest dose of rotigotine (6.75 mg) or
“any” rotigotine dose compared to that for placebo. The incidence of a TEAE suggestive of
anovulatory menses as related to “menstruation delayed” was 3.6 %, 4.3 %, and 3.2 % for
placebo, 6.75 mg rotigotine, and “any” rotigotine dose, respectively.
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•

This analysis is important because it does not suggest that there is a risk of anovulatory
menses as an adverse event associated with rotigotine treatment for RLS.

3.4 Question 5 : Treatment-Emergent Adverse Events Possibly
Suggesting Orthostatic Hypotension
DNP Complete Response Letter Question No. 5:
“Please conduct and submit analyses of TEAEs that might possibly reflect events
(regardless of level of severity) suggestive of the occurrence of hypotension/orthostatic
hypotension/postural dizziness for Pool AS1 (double-blind phase of studies SP511 and SP650)
for advanced Parkinson’s disease and for Pool RS1 (double-blind phase of studies SP790 and
SP792). Search for a variety of AE terms that might be suggestive of orthostatic
hypotension/postural dizziness despite the fact that the AE may not have been coded as such.
You have used the following AE search terms for searching for possible “severe” hypotension or
orthostatic hypotension (i.e., blood pressure orthostatic, blood pressure orthostatic abnormal,
blood pressure orthostatic decreased, dizziness postural, and orthostatic hypotension, blood
pressure ambulatory decreased, blood pressure decreased, blood pressure diastolic decreased,
blood pressure systolic decreased, mean arterial pressure decreased, diastolic hypotension,
systolic hypotension, hypotension). Please add the following AE search terms including:
dizziness, vertigo, light-headedness, postural light-headedness, impaired balance, and feeling
drunk.
Analyses should be conducted according to randomized treatment (i.e., for placebo and each
specific rotigotine dose and also for “any” dose) for TEAEs occurring at any time during the
double-blind phase, for SAEs occurring at any time during the double-blind phase, and for
TEAEs causing study discontinuation at any time during the double-blind phase.”
Sponsor Response:

1 ADVANCED-STAGE PARKINSON’S DISEASE
1.1 Pool AS1
Pool AS1 (primary safety pool) consists of subjects from a Phase 2b (SP511) and a Phase 3
(SP650) trial. Both SP511 and SP650 were multicenter, multinational, randomized, double-blind,
parallel-group trials to investigate the efficacy and safety of transdermal rotigotine. Subjects in
SP511 were randomized to receive placebo, 4, 8, or 12mg/24h (9, 18, or 27mg/day) of rotigotine;
subjects in SP650 were randomized to receive placebo, 8, or 12mg/24h rotigotine (18, or
27mg/day). The maximum duration of SP511 was approximately 3.5 months (consisting of a
5-week Titration period, a 7-week Maintenance Period, and a 2-week Safety Follow-Up Period;
there was no Taper Period). The maximum duration of SP650 was approximately 8.5 months
(consisting of a 5-week Titration Period, a 24-week Maintenance Period, an 8-day Taper Period,
and a 4-week Safety Follow-Up Period). Subjects who completed the Maintenance Period were
eligible to participate in open-label extension trials.
1.1.1 Treatment-emergent adverse events suggestive of hypotension/orthostatic
hypotension/postural dizziness
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1.1.1.1 Treatment-emergent adverse events occurring at any time during the
double-blind phase
Treatment-emergent adverse events (AEs) possibly suggestive of hypotension/orthostatic
hypotension/postural dizziness that occurred in at least 1 subject are summarized for placebo and
rotigotine dose groups for Pool AS1 in Table 5.1.1 (sponsor submitted table) and in the table
below. This table includes both preferred terms (PTs) and high level terms (HLTs), based on
Medical Dictionary for Regulatory Activities (MedDRA) Version 9.1. It should be noted that
reported terms of light-headedness, postural light-headedness, and impaired balance coded to
dizziness, dizziness postural, and balance disorder, respectively.
For any AE suggestive of hypotension/orthostatic hypotension, the sponsor noted that there
did not appear to be a clear dose response with regard to the incidences of AEs under
investigation. For the 8 and 12mg/24h rotigotine groups, the incidence of dizziness was
increased compared with placebo. However, dizziness is an AE common of dopaminergic
agents and is not necessarily related to orthostatic hypotension.
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Reviewer Comments
•

This approach of evaluating the risk of several TEAEs that might suggest orthostatic
hypotension is a common one for drugs that increase dopaminergic tone and particularly for
patients with Parkinson's Disease and RLS who are treated with drugs that increase
dopaminergic tone.

•

There was a mildly increased risk for TEAEs possibly suggestive of hypotension/orthostatic
hypotension/postural dizziness in patients with advanced Parkinson's Disease treated with
rotigotine. Whereas the incidence of this adverse reaction was 14.2 % for placebo, there was
a mildly increased dose-related risk for the highest doses of rotigotine (18.3 % and 16.8 %
for 8 and 12 mg/delivered, respectively). The incidence of this TEAE for “any” rotigotine
dose (16.3 %) was also increased compared to placebo (16.3 %).

•

This increased risk should be described in the label.

1.1.1.2 Treatment-emergent serious adverse events occurring at any time
during the double-blind phase
One serious treatment-emergent AE possibly suggestive of hypotension/orthostatic
hypotension/postural dizziness occurred in Pool AS1: one AE of dizziness (MedDRA PT) was
reported for 1 subject (Subject SP511/2501) included in the 12mg/24h rotigotine treatment group
(Table 5.1.2).
1.1.1.3 Treatment-emergent adverse events causing study discontinuation at
any time during the double-blind phase
Treatment-emergent AEs leading to study discontinuation and possibly suggestive of
hypotension/orthostatic hypotension/postural dizziness for placebo and rotigotine dose groups
for Pool AS1 are summarized in Table 5.1.3 (sponsor submitted table) and in the table below.
This table includes both PTs and HLTs, based on MedDRA Version 9.1. The sponsor noted
that a dose-relationship was not detected.
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Reviewer Comments
•

There was a borderline increased incidence of TEAEs possibly suggesting orthostatic
hypotension as a cause of study discontinuation in Parkinson's Disease patients treated with
rotigotine. Although there was no dose-related increased risk for rotigotine, the incidence for
TEAEs possibly suggesting orthostatic hypotension as a cause of study discontinuation was
1.7 % (~ 2 %) for “any” rotigotine dose compared to 1 % for placebo.

•

We can discuss whether this borderline increased risk for study discontinuation should be
described in the label.

2 RESTLESS LEGS SYNDROME
2.1 Pool RS1
Pool RS1 (primary safety Pool) consists of subjects from 2 Phase 3 trials (SP790 and SP792).
Both SP790 and SP792 were multicenter, randomized, double-blind, placebo-controlled,
parallel-group trials to investigate the efficacy and safety of transdermal rotigotine. Subjects in
SP790 were randomized to receive placebo, 1, 2, or 3mg/24h (2.25, 4.5, or 6.75mg/day) of
rotigotine; subjects in SP792 were randomized to receive placebo, 0.5, 1, 2, or 3mg/24h
rotigotine (1.125, 2.25, 4.5, or 6.75mg/day). The maximum duration of both trials was
approximately 8 months (consisting of a 3-week [SP790] or a 4-week [SP792] Titration Period, a
6-month Maintenance Period, a 7-day Taper Period, and a 30-day Safety Follow-Up Period).
Subjects who completed the 6-month Maintenance Period were eligible to participate in an
open-label extension trial.
2.1.1 Treatment-emergent adverse events suggestive of hypotension/orthostatic
hypotension/postural dizziness
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2.1.1.1 Treatment-emergent adverse events occurring at any time during the double-blind
phase
Treatment-emergent AEs possibly suggestive of hypotension/orthostatic hypotension/postural
dizziness that occurred in at least 1 subject are summarized for placebo and rotigotine dose
groups for Pool RS1 in Table 5.2.1 (sponsor submitted table) and in the table below. This table
includes both PTs and HLTs, based on MedDRA Version 9.1. It should be noted that reported
terms of light-headedness, postural light-headedness, and impaired balance coded to dizziness,
dizziness postural, and balance disorder, respectively.
The sponsor noted that there did not appear to be a clear dose response with regard to the
incidences of AEs under investigation.

Reviewer Comments
•

There was a mildly increased risk for TEAEs possibly suggestive of hypotension/orthostatic
hypotension/postural dizziness in patients with RLS treated with rotigotine. Whereas the
incidence of this adverse reaction was 6.9 % for placebo, the incidence of this TEAE for
“any” rotigotine dose (9.3 %). There was no clear dose-relationship for rotigotine for this
risk.

•

This risk should be described in the label.

2.1.1.2 Treatment-emergent serious adverse events occurring at any time during the
double-blind phase
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Two serious treatment-emergent AEs possibly suggestive of hypotension/orthostatic
hypotension/postural dizziness occurred in Pool RS1: one AE of vertigo (MedDRA preferred
term), was reported for 1 subject (Subject SP792/15607) included in the placebo group and for
1 subject (Subject SP790/11602) included in the 3mg/24h rotigotine treatment group
(Table 5.2.2).
2.1.1.3 Treatment-emergent adverse events causing study discontinuation at any time
during the double-blind phase
Treatment-emergent AEs leading to study discontinuation and possibly suggestive of
hypotension/orthostatic hypotension/postural dizziness for placebo and rotigotine dose groups
for Pool RS1 are summarized in Table 5.2.3 (sponsor submitted table) and in the table below.
The sponsor noted that a clear dose response was not observed, although respective
discontinuations occurred only in rotigotine-treated subjects.

Reviewer Comments
•

There was a mildly increased risk for TEAEs possibly suggestive of hypotension/orthostatic
hypotension/postural dizziness causing study discontinuation in patients with RLS treated
with rotigotine. Whereas the incidence of this adverse reaction was 0 % for placebo, the
incidence of this TEAE for “any” rotigotine dose (1.2 %). The highest incidence (2.3 %) for
this TEAE occurred in the group treated with the highest dose of rotigotine (6.75 mg
rotigotine patch content or 3 mg rotigotine delivered), suggesting a possible dose-relationship
for rotigotine for this risk.

•

This risk should be described in the label.
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3.5 Question 6 : Subgroup Analyses (Age, Gender, Concomitant
Medication) for Treatment-Emergent Adverse Events
DNP Complete Response Letter Question No. 6:
“Please conduct and submit subgroup analyses of treatment-emergent adverse
events (TEAEs) occurring in certain subgroups (ie, age, gender, concomitant medication such as
vasodilator/hypotensive agents) for Pool AS1 (double-blind phase of studies SP511 and SP650)
for advanced Parkinson’s disease and for Pool RS1 (double-blind phase of studies SP790 and
SP792). Your subgroup analyses of TEAEs only considered the frequency of TEAEs for
rotigotine treatment relative to each subgroup comparison and did not consider the frequency for
placebo treatment in each subgroup analysis.
To conduct these analyses, please present a summary analysis of the incidence of the treatment
effect (e.g., % for specific rotigotine dose - % for placebo) for each TEAE according to various
level terms (e.g., system organ class [SOC], high level and high level group terms, and preferred
term as presented previously) in each requested subgroup. Please show results for each subgroup
immediately below the other subgroup for each AE term for each specific rotigotine dose and
“any” rotigotine dose on the same page so that a comparison across treatments can be easily
interpreted.”
Sponsor Response:

1 POOL AS1
Pool AS1 (primary safety pool) consists of subjects from SP511, a Phase 2b trial, and SP650, a
Phase 3 trial. Both SP511 and SP650 were multicenter, multinational, randomized, double-blind,
parallel-group trials to investigate the efficacy and safety of transdermal rotigotine. Subjects in
SP511 were randomized to receive placebo, 4, 8, or 12mg/24h (9, 18, or 27mg/day) of rotigotine;
subjects in SP650 were randomized to receive placebo, 8, or 12mg/24h of rotigotine (18 or
27mg/day). The maximum duration of SP511 was approximately 3.5 months (consisting of a
5-week Titration Period, a 7-week Maintenance Period, and a 2-week Safety Follow-Up Period;
there was no Taper Period). The maximum duration of SP650 was approximately 8.5 months
(consisting of a 5-week Titration Period, a 24-week Maintenance Period, an 8-day Taper Period,
and a 4-week Safety Follow-Up Period). Subjects who completed the Maintenance Period were
eligible to participate in open-label extension trials.

Reviewer Comments
•

The sponsor conducted and submitted the requested subgroup analyses for age, gender, and
many groups of concomitant medications, including vasodilator/hypotensive medications for
the advanced Parkinson's Disease and RLS pools.

•

The age subgroups were > 65 vs < 65 years old and also > 75 vs < 75 years old. My focus on
the age subgroups is for the standard subgroups (> 65 vs < 65) because that is our usual focus
and also because there were substantial proportions in this subgroup for each pool. For this
age subgroup categorization, 43 % and 46 % of patients were in the younger age subgroup
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for the placebo and “any” rotigotine dose groups for the Parkinson's Disease pool. For the
RLS pool, 70 % and 77 % of patients were in the younger age subgroup the placebo and
“any” rotigotine dose groups. When the older subgroup threshold ((> 75 vs < 75) was
applied, 87 % and 85 % of patients were in the placebo and “any” rotigotine dose groups for
the Parkinson's Disease pool.
•

The sponsor presented adverse events for the system organ class (SOC), high level term
(HLT), and preferred term (PT) whenever there was a > 5 % treatment difference between
any rotigotine dose (including specific doses) and placebo for TEAEs by age category during
treatment by randomized dose. For the Parkinson's Disease pool, treatment differences (vs
placebo) were presented for 9, 18, and 27 mg daily rotigotine patch content and “any”
rotigotine dose. For the RLS pool, treatment differences (vs placebo) were presented for
1.125, 2.5, 4.5, and 6.75 mg daily rotigotine patch content and “any” rotigotine dose.

•

I focused my review on subgroup differences in the 18 mg dose group (patch content; 8 mg
delivered dose) for Parkinson's Disease because that is the only dose that is likely to be
approved based upon the current evidence, if rotigotine is approved for treatment of
advanced Parkinson's Disease. I also focused my assessment of possible subgroup
differences as being particularly notable when the treatment difference (rotigotine % placebo %) between the subgroups was > 5 %.

•

For the RLS pool, I focused my review on assessing possible subgroup differences in the
“any” rotigotine group or the highest dose group (6.75 mg patch content) for treatment
differences (vs placebo).

•

Instead of presenting all of the sponsor’s tables of all TEAEs in which there is a
treatment difference of > 5 % for any randomized treatment dose or “any” rotigotine
dose (all rotigotine groups combined), I will present only data which meet my criteria of
notable interest (> 5 % subgroup difference for the treatment difference) suggesting a
noteworthy subgroup difference.

•

I consider many of these differences that I have shown in the following tables and
commented upon worthy of consideration of description in the label, especially when
there are numerical differences suggesting an increased risk across all dose groups.

Age Subgroup Differences
Advanced Parkinson's Disease

34

Clinical Review
Leonard P. Kapcala, M.D.
NDA 21829
Rotigotine / Neupro

Reviewer Comments
•

There was an increased risk for the incidence of application and instillation site reactions
with the three highest rotigotine doses (i.e., 1, 2, and 3 mg rotigotine delivered or 2.25, 4.5,
and 6.75 mg rotigotine patch content) in patients > 65 years old.

•

There was an increased risk for the incidence of nervous system disorders with the three
highest rotigotine doses (i.e., 1, 2, and 3 mg rotigotine delivered or 2.25, 4.5, and 6.75 mg
rotigotine patch content) and any rotigotine dose in patients < 65 years old.

•

There was an increased risk for the incidence of headaches with the three rotigotine doses
(i.e., 0.5, 2, and 3 mg rotigotine delivered or 1.125, 4.5, and 6.75 mg rotigotine patch
content) in patients < 65 years old.

•

There was an increased risk for the incidence of psychiatric disorders with the two highest
rotigotine doses (i.e., 2, and 3 mg rotigotine delivered or 4.5, and 6.75 mg rotigotine patch
content) and for any rotigotine doses in patients < 65 years old.

Gender Subgroup Differences
Advanced Parkinson's Disease

Reviewer Comments
•

There was an increased risk for the incidence of dizziness with the 8 mg delivered rotigotine
dose (i.e., 18 mg rotigotine patch content) in females.
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•

There was an increased risk for the incidence of nausea with the 4 and 8 mg delivered
rotigotine doses (i.e., 9 and 18 mg rotigotine patch content) in males. However, there was an
increased risk for the incidence of nausea with the 12 mg delivered rotigotine dose (i.e., 27
mg rotigotine patch content) in females

RLS

Reviewer Comments
•

There was an increased risk for the incidence of application and instillation site reactions
with the three highest rotigotine doses (i.e., 1, 2, and 3 mg rotigotine delivered or 2.25, 4.5,
and 6.75 mg rotigotine patch content) in females. However, there was an increased risk for
the incidence of application and instillation site reactions for the lowest rotigotine dose (0.5
mg delivered or 1.125 mg total patch content) in males.

•

There was an increased risk for the incidence of asthenic conditions with the highest
rotigotine dose (i.e., 3 mg rotigotine delivered or 6.75 mg rotigotine patch content) and any
rotigotine dose in males. However, there was an increased risk for the incidence of asthenic
conditions for the lowest rotigotine dose (0.5 mg delivered or 1.125 mg total patch content)
in females.
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•

There was an increased risk for the incidence of fatigue with the highest rotigotine dose (i.e.,
3 mg rotigotine delivered or 6.75 mg rotigotine patch content) and any rotigotine dose in
males. However, there was an increased risk for the incidence of fatigue for the lowest
rotigotine dose (0.5 mg delivered or 1.125 mg total patch content) in females.

•

There was an increased risk for the incidence of nervous system disorders with three
rotigotine doses (i.e., 0.5, 2, and 3 mg rotigotine delivered or 1.125, 4.5, and 6.75 mg
rotigotine patch content) and any rotigotine dose in males.

•

There was an increased risk for the incidence of headache with two rotigotine doses (i.e., 0.5,
and w mg rotigotine delivered or 1.125, and 4.5 mg rotigotine patch content) and any
rotigotine dose in males.

Concomitant Medication (Beta-Blocking Agents) Differences
Advanced Parkinson's Disease

Reviewer Comments
•

There was an increased risk for the incidence of dizziness with two rotigotine doses (i.e., 4
and 8 mg rotigotine delivered or 9 and 18 mg rotigotine patch content) and any rotigotine
dose in patients who were treated with a concomitant beta-blocker.
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Concomitant Medication (Vasodilator/Hypotensive Drug) Differences
Advanced Parkinson's Disease

Reviewer Comments
•

There was an increased risk for the incidence of application and instillation site reactions
with two rotigotine doses (i.e., 4 and 8 mg rotigotine delivered or 9 and 18 mg rotigotine
patch content) in patients who were treated with a concomitant vasodilator/hypotensive
medication.

•

There was an increased risk for the incidence of peripheral edema with the two highest
rotigotine doses (i.e., 8, and 12 mg rotigotine delivered or 18, and 27 mg rotigotine patch
content) and any rotigotine dose in patients who were treated with a concomitant
vasodilator/hypotensive medication.

•

There was an increased risk for the incidence of perception disturbances with the two highest
rotigotine doses (i.e., 8, and 12 mg rotigotine delivered or 18, and 27 mg rotigotine patch
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content) and any rotigotine dose in patients who were treated with a concomitant
vasodilator/hypotensive medication.
•

There was an increased risk for the incidence of dyskinesia with the 8 rotigotine dose (i.e.,18
mg rotigotine patch content) and any rotigotine dose in males. However, there was an
increased risk for the incidence of dyskinesia for the lowest rotigotine dose (4 mg delivered
or 9 mg total patch content) in patients who were not treated with a concomitant
vasodilator/hypotensive medication.

•

There was an increased risk for the incidence of dizziness with the two rotigotine doses (i.e.,
8, and 12 mg rotigotine delivered or 18, and 27 mg rotigotine patch content) and any
rotigotine dose in patients who were treated with a concomitant vasodilator/hypotensive
medication.

•

There was an increased risk for the incidence of dyskinesia with two rotigotine doses (i.e., 4
and 8 mg rotigotine delivered and 9 and 18 mg rotigotine patch content) and any rotigotine
dose in patients who were treated with a concomitant vasodilator/hypotensive medication.
However, there was an increased risk for the incidence of dyskinesia for the lowest rotigotine
dose (4 mg delivered or 9 mg total patch content) in patients who were not treated with a
concomitant vasodilator/hypotensive medication.

RLS
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Reviewer Comments
•

There was an increased risk for the incidence of nausea with two rotigotine doses (i.e., 1, and
2 mg rotigotine delivered or 2.25, and 4.5 mg rotigotine patch content) in patients who were
treated with a concomitant vasodilator/hypotensive medication. However, there was an
increased risk for the incidence of nausea for two other rotigotine doses (i.e., 0.5 and 3 mg
delivered or 1.125 and 6.75 mg total patch content) in patients who were not treated with a
concomitant vasodilator/hypotensive medication.

•

There was an increased risk for the incidence of headache with two rotigotine doses (i.e., 0.5,
and 3 mg rotigotine delivered or 1.25, and 6.75 mg rotigotine patch content) in patients who
were treated with a concomitant vasodilator/hypotensive medication.

•

There was an increased risk for the incidence of sexual desire disorders with three rotigotine
doses (i.e., 0.5, 1, and 2 mg rotigotine delivered or 1.25, 2.25 and 6.75 mg rotigotine patch
content) and any rotigotine dose in patients who were treated with a concomitant
vasodilator/hypotensive medication.

•

There was an increased risk for the incidence of hypertension with two rotigotine doses (i.e.,
0.5, and 3 mg rotigotine delivered or 1.25, and 6.75 mg rotigotine patch content) and any
rotigotine dose in patients who were treated with a concomitant vasodilator/hypotensive
medication.

Concomitant Medication Differences

Reviewer Comments
•

Although the sponsor also presented similar analyses of treatment differences of > 5.0 % for
many other groups of concomitant medications, I did not find any other differences that were
notable here.

4

SAFETY UPDATE (SU)

Final Safety Update Rotigotine Advanced Parkinson's Disease and RLS (This is second SU,
first SU was 120 Day SU submitted during initial review cycle)
Overview of the Safety Update
This final safety update includes new safety data obtained between the clinical cutoff date of the
Supplemental New Drug Application (sNDA) (31 Jan 2007) and 31 Oct 2008, the clinical cutoff
for this final safety update. The sources for these new safety data are the open-label (OL) clinical
trials in subjects with advanced-stage Parkinson’s disease (APD) (SP516, SP650OL, SP833,
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SP882, SP908, and SP915) and Restless Legs Syndrome (RLS) (SP710, SP791, and SP793).
Adverse event (AE) and exposure data from early-stage Parkinson’s disease trials (N=1220
subjects), including data from OL studies (SP512OL, SP513OL, SP788, SP833, SP882, SP908,
and SP915) are also included. In addition, updated postmarketing safety information is included
.
During the course of the rotigotine clinical development program, criteria for writing narratives
have evolved based on feedback from Food and Drug Administration (FDA). Narratives
provided in the sNDA for the advanced-stage Parkinson’s and RLS indications were based upon
the advanced-stage Parkinson’s disease pre-NDA Meeting (9 Nov 2006). For this final safety
update, narratives are provided for deaths, serious adverse events (SAEs), and AEs leading to
discontinuation.
Data within each section are presented first for advanced-stage Parkinson’s disease and then for
RLS followed by a summary for each indication. Within each indication, data from the OL safety
pool (Pools AS2 and RS2 for advanced-stage Parkinson’s disease and RLS, respectively) are
discussed first, followed by data from the pool of all subjects who were exposed to rotigotine
(Pool AS3 and RS3). Where applicable, data from subjects with early-stage Parkinson’s disease
follow the RLS sections. Pools are described in detail in Section 1.2.3 for advanced-stage
Parkinson’s disease, Section 1.3.3 for RLS, and Section 1.4.1 for early-stage Parkinson’s disease.
A total of 1401 rotigotine-treated subjects with advanced-stage Parkinson’s and a total of
1309 rotigotine-treated subjects with RLS are included in this final safety update. In subjects
with early-stage Parkinson’s disease, a total of 1249 subjects were exposed to rotigotine. Overall,
3959 subjects with Parkinson’s disease or RLS have been exposed to rotigotine for this final
safety update.
The clinical development program for rotigotine in advanced-stage Parkinson’s disease consists
of 13 clinical trials in Phase 2 and 3, of which 3 were placebo-controlled. Subjects in the 2 Phase
2a trials and the placebo-controlled Phase 2b dose-response trial (SP511) had a maximum
exposure to trial medication of 3 months. The exposure to drug in the double-blind portion of the
2 Phase 3 trials was up to 7 months in SP650DB and up to 6 months in SP515. Open-label
extensions of both Phase 3 trials (SP650OL and SP516) are sources of new information for
advanced-stage Parkinson’s disease in this final safety update. Subjects in the 2 Phase 3b
trials (SP824 and SP826) had the opportunity to continue in the OL extension trial SP833.
Trial SP833 is also a source of new information for advanced-stage Parkinson’s disease in
this final safety update. Subjects in 2 additional Phase 3b OL trials (SP908 and SP915) had
a maximum exposure to trial medication of up to 28 days and 1 year, respectively. One
Phase 4 OL pilot trial (SP882) was conducted in which subjects had a maximum exposure
to trial medication of up to 14 days.
The clinical development program for rotigotine in subjects with RLS consists of 1 Phase 1 trial
(SP628 which is not contained in the ISS database), 8 clinical trials in Phase 2 and 3, of which
5 were placebo-controlled. Subjects in the Phase 2a trial (SP666) had a maximum exposure to
trial medication of 1 week, whereas in the Phase 2b trial (SP709) the double-blind trial
medication exposure was 6 weeks. The exposure to drug in the double-blind portion of the
Phase 3 trials, SP790, SP792, and SP794, was up to 7 months. Open-label extensions of the
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Phase 2b and Phase 3 trials (SP710, SP791, and SP793) are the sources of new information
for RLS in this final safety update. The open-label extension of the Phase 2b trial SP710
was ongoing at the time of the clinical cutoff; all other trials were completed.
All individual trials included in the final safety update expressed the rotigotine dose as the
total drug load per patch (mg/day) while the proposed marketed doses will be expressed as
the dose delivered per 24 hours (nominal dose; mg/24h). Text and in-text tables in the final
safety update express the dose as mg/24h, but the supporting statistical tables use the
previous format of mg/day. The table below provides the equivalence between these 2
dosing conventions. The dosing conventions will be used jointly as needed for clarity. Doses
were converted using the following formula: dose in mg/24h=dose in mg/day divided by
2.25.

Overall Summary of Adverse Events
Advanced-stage Parkinson’s disease
In this final cumulative analysis, most (85%) subjects in Pool AS2 experienced at least 1 TEAE.
Treatment-emergent adverse events with the highest incidence were somnolence (33%),
application and instillation site reactions (25%), fall (20%), perception disturbances (15%), and
nausea (16%). Results of the final cumulative analysis were very similar to those reported in the
sNDA for Pool AS2.
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In this final safety update, 333/1006 (33%) rotigotine-treated subjects in Pool AS2 had at least
1 TEAE of severe intensity. Incidences of specific severe TEAEs were low, with the most
common being Parkinson’s disease (4%), fall (3%), perception disturbances (2%), and
dyskinesia (2%). Twelve subjects (1%) in Pool AS2 had a severe application and instillation site
reaction.
Almost all TEAEs had a rate of <1 event per 100 person-months in Pool AS2. The only TEAEs
with a rate of at least 1 event per 100 person-months were application and instillation site
reactions (1.454), fall (1.517), and somnolence (1.823). Given that the incidence of TEAEs
remained relatively stable between the sNDA and the final cumulative analysis and that the rates
of exposure-adjusted incidence of TEAEs tended to decrease over time suggests that long-term
exposure to rotigotine does not appear to be associated with cumulative toxicity in this patient
population.
The AE profile observed with Pool AS3 was generally comparable to the one observed with Pool
AS2 and consistent with that reported in the sNDA.
Restless Legs Syndrome
In this final cumulative analysis, most (83%) subjects in Pool RS2 experienced at least 1 TEAE.
Treatment-emergent adverse events with the highest incidence were application and instillation
site reactions (38%) and nausea (11%). The incidence of application and instillation site
reactions was comparable among the 4 lower rotigotine doses (range: 30% [0.5mg/24h] to 38%
[3mg/24h]) and higher in subjects who received 4mg/24h rotigotine (60%). Results of the final
cumulative analysis indicated a slight increase in the number of TEAEs compared to those
reported in the sNDA for Pool RS2, which was not unexpected given the extended reporting
period. However, exposure-adjusted analysis indicated that the rates of TEAEs did not differ
appreciably between the sNDA and the final cumulative data.
In this final safety update, 21% (196/915) of rotigotine-treated subjects in Pool RS2 had at least
1 TEAE of severe intensity. Incidences of severe TEAEs were generally low; the most common
severe events were application and instillation site reaction (60/915, 7%), myocardial infarction
(1%), asthenic conditions (1%), and nausea (1%).
Almost all TEAEs had a rate of <1 event per 100 person-months in Pool RS2. In all rotigotine
treated subjects, the only TEAE with a rate of at least 1 event per 100 person-months was
application and instillation site reaction (3.606). Rate of onset of application and instillation site
reaction ranged from 2.302 with 4mg/24h rotigotine to 5.278with 1mg/24h rotigotine.
The AE profile observed with Pool RS3 was similar to the one observed with Pool RS2 and
consistent with that reported in the sNDA.
Early-stage Parkinson’s disease
During this final safety update period, most (71%) of subjects in Pool S3 experienced at least
1 TEAE. TEAEs with the highest incidence were somnolence (12%) and fall (8%). No doserelated trends were observed for incidences of specific TEAEs. No new trends in the incidence of
adverse events were observed during this safety update period.
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Deaths
Information on deaths that occurred up to the 31 Jan 2007 data cutoff for the sNDA can be found
in ISS Section 3.3.
Advanced-stage Parkinson’s disease
FSU APD Table 82.3 presents the incidence of events leading to death for Pool AS3 by SOC,
HLT, PT, treatment group, and dose of longest duration. Specific information on subjects who
died during treatment or the 30-day Safety Follow-Up Period is provided in FSU APD
Table 81.1 (by randomized dose) and FSU APD Table 81.2 (overall summary) for Pool AS3.
Subjects who died since the data cutoff for the sNDA are listed in FSU APD Table 581.1, and
summarized below.
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Of the 50 deaths reported in the advanced-stage Parkinson’s disease program, 2 deaths were
considered by the investigator to be attributed to trial medication, 1 death due to circulatory
collapse and 1 death due to myocardial infarction.
Of the 19 deaths that occurred since the cutoff date for the sNDA, 1 death was attributed by the
investigator to trial medication. Subject SP516/108008 in SP516, an elderly man with a history
(b) (6)
of heart disease, died of myocardial infarction on
. The investigator
considered the event to be highly probably related to the subject’s cardiac disease, but he also
assessed the event as possibly related to trial medication.
Restless Legs Syndrome
FSU RLS Table 84 lists subjects in Pool RS3 who died during treatment or the 30-day Safety
Follow-Up Period. Subjects who died since the cutoff date for the sNDA are listed in FSU
RLS Table 584. Two deaths occurred since the sNDA, as shown below.

Narrative Summary for Subject 10703
Subject 10703 was a 59-year-old white post-menopausal female. Her medical history included
stomach pain (2003), ischialgia (2003) and hypothyroidism (1968). The subject entered SP709
with idiopathic Restless Legs syndrome and completed the double-blind (DB) phase of the trial.
She entered the open-label (OL) phase of the trial (SP710) on 12 Nov 2003 and began dosing
with rotigotine 1.125mg/day on the same day and subsequently was treated with 4.5 mg
rotigotine for most of the OL extension study..
On 03 Jan 2008, during the Maintenance Period of the OL trial (SP710), the subject experienced
myocardial infarction (posterior myocardial infarction) of severe intensity. According to the
safety report, an ECG on 31 Dec 2007 had not revealed any pathological findings (results not
(b) (6)
available). During the course of
, after initial improvement under antibiotic therapy,
the subject experienced a heart attack. Reanimation was not successful, and the subject died. The
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investigator reported that the subject did not drop out of the trial before death. The final
(b) (6)
outcome of the event was reported as fatal on
At the time of the serious AE of
myocardial infarction, the subject was taking rotigotine 4.5mg/day and had been at this dose
level for 1458 days (total exposure to trial medication 1563 days).
The patient had multiple ECGs during treatment. Only one ECG (11/17/04) while taking 4.5 mg
rotigotine during the OL study had QTc prolongation (QTcB = 477 msecs; QTcF = 445 msecs).
Narrative Summary for Subject 18205
Subject 18205 was a 72-year-old white male. His medical history included angina
pectoris (1986) and hypertension (1986). He entered the trial on 15 Nov 2005 with idiopathic
Restless Legs Syndrome. The subject was randomized to rotigotine 4.5mg/day on 21 Nov 2005.
On 31 May 2006, during the Taper Period of study SP790, an isolated occurrence of prolonged
QTcB (493ms) was recorded. At Baseline (21 Nov 2005), the subject’s mean QTc interval was
normal, as were all other recorded electrocardiogram (ECG) values. At the time of the
prolonged QTc, the subject was taking rotigotine 4.5mg/day and had been at
this dose level for 185 days (total exposure to trial medication was 192 days).
There were no other changes in ECG findings, there were no adverse events at the time of the
prolonged QTcB, and only 1 laboratory abnormality (glucose 150mg/dL; normal range: 70120mg/dL) was reported at the time of the prolonged QTcB.
After completing the preceding double-blind (DB) SP790 trial, he entered the open-label (OL)
SP791 trial on 09 Jun 2006 and began dosing with rotigotine 2.25mg/day on that same day.
Concomitant medications at the time of the myocardial infarction included
candesartan/hydrochlorothiazide 16/12.5mg/day, isosorbide mononitrate 50mg/day, and
acetylsalicylic acid 160mg/day. Additional concomitant medications at the time of the
myocardial infarction included glibenclamide 1.75mg/day.
The QTcB prolongation was not recorded as an adverse event and was not considered clinically
relevant by the investigator. The investigator considered the QTcB abnormality to be related to
trial medication.
At the time of the serious adverse event of myocardial infarction, the subject was taking
rotigotine 4.5mg/day and had been at this dose level for 359 days (total exposure to trial
medication was 566 days).The myocardial infarction was reported as a serious adverse event
(categories: results in death, requires inpatient hospitalization or prolongation of existing
hospitalization). The myocardial infarction was considered not related to the trial medication by
(b) (6)
the investigator. The subject took his last dose of study medication on
and was
withdrawn from the trial on the same day because of the fatal myocardial infarction.
Summary of Deaths
Advanced Parkinson's Disease

47

Clinical Review
Leonard P. Kapcala, M.D.
NDA 21829
Rotigotine / Neupro

As of the clinical cutoff (31 Oct 2008) for this final safety update, 50 deaths have been reported
in the advanced-stage Parkinson’s disease program among the 1407 subjects treated with
rotigotine. Of these 50 deaths, 20 occurred since filing the sNDA.
In the cumulative analysis, the most common events that led to death were cerebrovascular
accident (5 subjects), myocardial infarction (4 subjects), Parkinson’s disease (6 subjects),
death/cardiac death (3 subjects), pneumonia aspiration (3 subjects), and sepsis/septic shock
(3 subjects). Of the 50 deaths that occurred in Pool AS3, 19 deaths occurred 2 to 75 days after
last dose of trial medication (FSU APD Table 81.1). The mortality rate per 100 patient exposure
years was 2.08 (FSU APD Table 81.2). In the sNDA, the mortality rate was 1.67 (ISS APD
Table 81.2).
RLS
As of the clinical cutoff (31 Oct 2008) for this final safety update, 3 deaths have been reported in
the RLS program among the 1309 subjects treated with rotigotine. Of these deaths, 2 occurred
(b) (6)
since filing the sNDA. Subject 516/108008 died of myocardial infarction on
. The investigator assessed both of these deaths as possibly related to trial medication.
The remaining death was assessed by the investigator as unlikely or not related to trial
medication.

Reviewer Comments
•

I note that it is interesting that of the three deaths of RLS patients, the last 2 deaths were due
to myocardial infarction. The only other death reported in the original ISS was for a 66 year
old white female who died (not related to study medication) as a result of aortic valve
replacement after being treated with for 184 days (4.5 mg/day last dose). It is difficult to cite
any particular reason to suspect that these 2 myocardial infarctions in RLS patients were
related to rotigotine, especially considering that the doses taken by these patients was much
lower than those of Parkinson's Disease patients who died.
In this cumulative safety updates of patients with Parkinson's Disease, there was one death
due to myocardial infarction, and 4 other deaths with some cardiac relationship (i.e., cardiac
failure congestive, cardiovascular disorder, cardiorespiratory arrest, circulatory collapse).
In the cumulative analysis of all Parkinson's Disease deaths, there were 4 deaths with
myocardial infarction, and 3 cardiac deaths.
The sponsor noted that the overall mortality rate per 100 patient exposure years (Parkinson's
Disease) was 2.08 as of this most recent Safety Update, and that the mortality rate in the
sNDA was 1.67. The sponsor did not report the mortality rate associated with myocardial
infarction or cardiac deaths for Parkinson's Disease nor any mortality rate for RLS patients.

•

I believe that the mortality rate in both indications should be followed/monitored in future
Safety Updates and particularly for deaths related to myocardial infarction and for any
cardiac-related cause.
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Summary of Other Serious Adverse Events (SAEs)
Advanced-stage Parkinson’s disease
In Pool AS2, 38% of all rotigotine-treated subjects with advanced-stage Parkinson’s disease had
at least 1 SAE. Incidences of specific SAEs were low, with the most common being Parkinson’s
disease (5%), perception disturbances (2%), and fall (2%). There were 5 (<1%) serious cases of
application and instillation site reactions. The SAE profile observed with Pool AS3 was
comparable to the one observed with Pool AS2.
Results of the final cumulative analysis were similar to those reported in the sNDA for Pool
AS2.
Restless Legs Syndrome
In Pool RS2, 14% of all rotigotine-treated subjects with RLS had at least 1 SAE. Incidences of
specific SAEs were low; the only SAEs with an incidence of at least 1% were osteoarthritis
(n=14, 2%) and myocardial infarction (n=6, 1%). The SAE profile observed with Pool RS3 was
comparable to the one observed with Pool RS2. In Pool RS3, a total of 22/1309 (2%)
rotigotine-treated subjects had at least 1 SAE assessed by the investigator as drug-related.
Incidences of drug-related SAEs were very low, with the most common being application and
instillation site reaction (n=6), nausea (n=2), syncope (n=2), and sleep attacks (n=2). Results of
the final cumulative analysis were similar to those reported in the sNDA.
Early-stage Parkinson’s disease
During this final safety reporting period, 17% of subjects with early-stage Parkinson’s disease
experienced at least 1 SAE. Serious adverse events occurring in >2 subjects were Parkinson’s
disease (6/472, 1%), vascular disorder (6/472, 1%), pneumonia (5/472, 1%), pulmonary
embolism (4/472, 1%), contusion (3/472, 1%), femoral neck fracture (3/472, 1%), and
osteoarthritis (3/472, 1%).
Summary of Other Significant Adverse Events Leading to Study Discontinuation
Advanced-stage Parkinson’s disease
In Pool AS2, 20% of all rotigotine-treated subjects with advanced-stage Parkinson’s disease had
a TEAE leading to discontinuation of trial medication. Specific TEAEs leading to
discontinuation of trial medication in at least 1% of all rotigotine-treated subjects were
application and instillation site reactions (3%), perception disturbances (2%), and Parkinson’s
disease (1%). The profile of TEAE leading to discontinuation of trial medication was similar
between Pools AS2 and AS3.
Results of the final cumulative analysis were very similar to those reported in the sNDA.
Restless Legs Syndrome
In Pool RS2, 21% of all rotigotine-treated subjects with RLS had a TEAE leading to
discontinuation of trial medication. Specific TEAEs leading to discontinuation of trial
medication in ≥1% of all rotigotine-treated subjects were application and instillation site
reactions (13%) and nausea (1%). The profile of TEAE leading to discontinuation of trial
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medication was similar between Pools RS2 and RS3.
Results of the final cumulative analysis were very similar to those reported in the sNDA.
Early-stage Parkinson’s disease
During this final safety update reporting period, overall, 5% of subjects (25/472) in Pool S3 had
a TEAE leading to discontinuation of trial medication.
Summary of Adverse Events of Special Interest
Advanced-stage Parkinson’s disease
In this final safety update, the following TEAEs of special interest occurred at an incidence
of ≥1% in Pool AS2: events suggestive of falls (30%), cardiac arrhythmias (10%), syncope (5%),
compulsive behavior (5%), sleep attack/sudden onset of sleep (2%), and valvulopathy (1%).
Results from Pool AS3 were similar to those observed in Pool AS2.
Results of the final cumulative analysis were similar to those reported in the sNDA, with the
exception of a slight increase in incidence of compulsive behavior in the final cumulative
analysis compared to the sNDA.
Restless Legs Syndrome
In Pool RS2, the following TEAEs of special interest occurred at an incidence of ≥1%: events
suggestive of falls (8%), cardiac arrhythmias (5%), syncope (2%), compulsive behavior (2%),
and sleep attack/sudden onset of sleep (1%). Results from Pool RS3 were similar to those
observed in Pool RS2.
Results of the final cumulative analysis were generally comparable to those reported in the
sNDA, with the exception of a slight increase in incidence of compulsive behavior in the final
cumulative analysis compared to the sNDA.
Summary of Other Adverse Events of Clinical Interest
Advanced-stage Parkinson’s disease
Based on final cumulative data, 252 (25%) subjects had a treatment-emergent application and
instillation site reaction in Pool AS2. Most cases of application and instillation site reaction were
mild or moderate in intensity. Twelve (1%) subjects had a severe event. Five (<1%) subjects had
an application and instillation site reaction reported as an SAE. Three percent of subjects
discontinued trial medication due to an application and instillation site reaction. The majority of
cases of application and instillation site reaction resolved. The cumulative rate of application and
instillation site reactions through the cutoff date was 36%. For the subgroup of subjects who had
an application and instillation site reaction, median time to first onset was 108 days.
A total of 168 (17%) subjects in Pool AS2 experienced treatment-emergent nausea and vomiting
symptoms. Most cases of nausea and vomiting symptoms were mild or moderate in intensity.
Twelve (1%) subjects had severe nausea and vomiting symptoms. Two (<1%) subjects had
nausea and vomiting symptoms that met the criteria for seriousness. Seven (<1%) subjects
discontinued trial medication as a result of nausea and vomiting symptoms.
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Other events of clinical interest that occurred in at least 10% of subjects in Pool AS2 included
somnolence (33%), edema (15%), perception disturbances (15%), disturbances in initiating and
maintaining sleep (13%), dizziness (12%), and dyskinesia (11%). There was one case of
treatment-emergent gynecomastia; the event was mild in intensity and did not result in
discontinuation of trial medication. There were no cases of neuroleptic malignant syndrome.
Most AEs of clinical interest were mild or moderate in intensity, and relatively few subjects
discontinued due to these events. Very few other AEs of clinical interest met the criteria for
seriousness.
Results from Pool AS3 were generally similar to those observed in Pool AS2. Further, results of
the final cumulative analysis were similar to those reported in the sNDA.
Restless Legs Syndrome
Based on final cumulative data, 349 (38%) subjects had a treatment-emergent application and
instillation site reaction in Pool RS2. In the analysis by dose of longest duration, the incidence of
application and instillation site reactions tended to be higher with the 4mg/24h dose (60%)
compared with the lower doses (range: 30% to 38%). A consistent dose-related trend was
observed in the incidence of application and instillation site reactions by dose at onset: 5%,
10%, 16%, 22%, and 37% with the 0.5mg/24h, 1mg/24h, 2mg/24h, 3mg/24h, and 4mg/24h doses
at onset, respectively. Most cases of application and instillation site reaction were mild or
moderate in intensity. A total of 60 (7%) subjects had a severe event. No subjects in Pool RS2
had an application and instillation site reaction reported as an SAE. A total of 117 (13%) subjects
discontinued trial medication due to an application and instillation site reaction. The majority of
cases of application and instillation site reaction resolved. The cumulative rate of application and
instillation site reactions through the cutoff date was 55%. For the subgroup of subjects who had
an application and instillation site reaction, median time to first onset was 208 days.
A total of 116 (13%) subjects in Pool RS2 experienced treatment-emergent nausea and vomiting
symptoms. Most cases of nausea and vomiting symptoms were mild or moderate in intensity.
Eight (1%) subjects had severe nausea and vomiting symptoms. Two (<1%) subjects had nausea
and vomiting symptoms that met the criteria for seriousness. Eleven (1%) subjects discontinued
trial medication as a result of nausea and vomiting symptoms.
Other events of clinical interest that occurred in at least 5% of subjects in Pool RS2 were
dizziness and somnolence (6% each). There was 1 case of gynecomastia and no cases of
neuroleptic malignant syndrome. Most AEs of clinical interest were mild or moderate in
intensity, and relatively few subjects discontinued due to these events. Very few other AEs of
clinical interest met the criteria for seriousness.
Results from Pool RS3 were generally similar to those observed in Pool RS2. Further, results of
the final cumulative analysis were similar to those reported in the sNDA.
POSTMARKETING DATA
Rotigotine has been approved in the US for the treatment of early-stage Parkinson’s disease since
May 2007. Rotigotine has been approved in Europe for the treatment of early-stage Parkinson’s
disease since Feb 2006, for advanced-stage Parkinson’s disease since Jan 2007, and for
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idiopathic RLS since Aug 2008. Information on AEs and SAEs from spontaneous reports and
from ongoing postmarketing observational (noninterventional) surveillance up to the cutoff date
of 15 Feb 2009 is summarized in this section. At the time of the cutoff date of 15 Feb 2009, the
estimated total exposure to rotigotine was 73,606 patient-years. All AEs summarized in this
section were coded using MedDRA Version 12.0.
Safety data from spontaneous reports
A summary of all spontaneous AEs and SAEs is presented in the Safety Listing of Spontaneous
Reports of All Adverse Events–Postmarketing. Each listing provides information on individual
cases and a summary of events by SOC and PT.
Overall, there were a total of 2214 cases. Of these, 261 cases were serious, and 1953 cases
were non-serious. Of the 261 serious cases, there were a total of 506 SAEs and 155
nonserious AEs. Of the 1953 nonserious cases, there were a total of 4369 nonserious AEs.
Spontaneous AE reports (nonserious and serious) are summarized in the table below by SOC. By
definition, all AEs were considered related to treatment with rotigotine.
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Spontaneous AEs were reported primarily (in descending order) in the general disorders and
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administration site conditions, nervous system disorders, skin and subcutaneous tissue disorders,
psychiatric disorders, and gastrointestinal disorders SOCs. The most common PTs reported
across all SOCs were application site erythema (282 reports), application site reaction (250
reports), application site pruritus (206 reports), nausea (135 reports), tremor (134 reports),
dizziness (113 reports), and erythema (104 reports).
All spontaneous SAE reports are summarized in the table below by SOC.
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Of the 506 SAEs reported, the following SAEs were reported more than twice (PTs): visual
hallucination (16 reports), application site erythema (14 reports), fall (13 reports),
hallucination (13 reports), allergic dermatitis (11 reports), nausea (10 reports), dizziness (9
reports), Parkinson's Disease (9 reports), applicaton site pruritus (8 reports), syncope (8
reports), application site reaction (7 reports), atrial fibrillation (7 reports), tremor (6
reports), confusional state (5 reports), diarrhea (5 reports), fatigue (5 reports),
hypertension (5 reports), movement disorder (5 reports), sleep attacks (5 reports), vomiting
(5 reports), application site vesicles (4 reports), edema peripheral (4 reports), hypotension
(4 reports), renal failure (4 reports), somnolence (4 reports), suicidal ideation (4 reports),
akinesia (3 reports), anxiety (3 reports), application site exfoliation (3 reports), application
site hypersensitivity (3 reports), application site rash (3 reports), application site pain (3
reports), back pain (3 reports), blood pressure increased (3 reports), circulatory collapse (3
reports), constipation (3 reports), convulsion (3 reports), dyskinesia (3 reports), dyspnea (3
reports), erythema (3 reports), loss of consciousness (3 reports), mobility decreased (3
reports), muscle spasm (3 reports), myocardial infarction (3 reports), pain in extremity (3
reports), pneumonia (3 reports), psychotic disorder (3 reports), pyrexia (3 reports), rash (3
reports), and restlessness (3 reports).
Nine deaths were reported from spontaneous sources by the data cutoff of 15 Feb 2009. With the
exception of pneumonia, which was reported with an outcome of fatal in 2 patients, no other PT
had an outcome of fatal in more than 1 patient.
Safety Data from Postmarketing Observational Studies
A summary of all AEs and SAEs reported during ongoing postmarketing observational
surveillance is presented in the Safety Listing of All Adverse Events from Ongoing
Postmarketing Studies. Each listing provides information on individual cases and a summary of
events by SOC and PT. These 5 ongoing studies have not been integrated in the 120-day safety
database.
Across all postmarketing observations studiers and the named patient programs, there were a
total of 320 cases. Of these, 92 cases were serious, and 228 cases were non-serious. Of the 92
serious cases, there were a total of 115 SAEs and 36 non-serious AEs. Of the 228 non-serious
cases, there were a total of 422 non-serious AEs.
All AEs (non-serious and serious) reported during postmarketing surveillance are summarized in
the table below by SOC. By definition, all AEs were considered related to treatment with
rotigotine.
Summary of Postmarketing Data
The overall AE profile based on spontaneous reports and the postmarketing observational
(noninterventional) studies is consistent with the profile observed in the pooled analysis of data
collected during interventional trials. The most commonly reported events from either source
were associated with local skin reactions to application of the patch (application site erythema,
application site pruritus, erythema, and pruritus), gastrointestinal effects (primarily nausea),
nervous system effects (dizziness, tremor), and psychiatric disorders.
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Of note, a total of 26 sleep attacks were reported (17 spontaneous AE reports [5 of which were
SAEs] and 9 nonserious reports in the postmarketing surveillance).

Reviewer Comments
•

My review of the sponsor’s Safety Update does not suggest any substantial or notable
change in the safety profile for the label for rotigotine treatment of early Parkinson's
Disease nor for the safety profile characterized for advanced Parkinson's Disease and
RLS based upon our safety review of the sponsor’s original NDA submission for these
indications.
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1
1.1

EXECUTIVE SUMMARY
Recommendation on Regulatory Action

I recommend a complete response action for rotigotine for advanced Parkinson's Disease
based upon :
• the unacceptable fact that there is crystal formation with the present patch;
• that additional safety analyses need to be completed and submitted :
o Conduct analyses of TEAEs that might possibly reflect events (regardless of
level of severity) suggestive of the occurrence of hypotension/orthostatic
hypotension/postural dizziness for pool AS1 (double-blind phase of studies
511 and 650) for advanced Parkinson's Disease and for pool RS1 (doubleblind phase of studies 790 and 792).
o Conduct subgroup analyses of TEAEs occurring in certain subgroups (i.e.,
age, gender, concomitant medication such as vasodilator/hypotensive agents)
for pool AS1 (double-blind phase of studies 511 and 650) for advanced
Parkinson's Disease and for pool RS1 (double-blind phase of studies 790 and
792). In each of these requested subgroup analyses, the sponsor should
compare the incidence of TEAEs in each pool’s subgroup among each
randomized rotigotine group and any rotigotine group with that of the
respective placebo group in each pool’s subgroup. The sponsor’s subgroup
analyses of TEAEs only considered the frequency of TEAEs for rotigotine
treatment relative to each subgroup comparison and did not consider the
frequency for placebo treatment in each subgroup analysis. Although the
incidence of a certain TEAE such as vomiting could appear to be increased
for females (vs males) if the frequency was 20 % for rotigotine treatment in
females and 10 % for rotigotine treatment in males. However, if the incidence
of vomiting with placebo treatment was 20 % and 10 % respectively, for
females and males, there would not be any suggestion of an increased risk for
vomiting in females.
o Review CRFs to see if more specific characterizations can be made for
certain vague, nebulous preferred terms (PTs) such as “visual disorder,”
“visual disturbance,” and “sleep disorder.” If a more specific characterization
has been made after this review, please submit the new incidence analyses for
the PTs that have been altered. Please submit this for the TEAE analyses for
the whole study period, the titration period, the maintenance period, TEAE
persisting from titration into maintenance period according to
treatment/randomized rotigotine dose for studies 650, and 790, and 792
separately, and for pools AS1 and RS1
4
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An integrated safety review was jointly conducted by Dr. Dave Podskalny and me regarding
advanced Parkinson's Disease and RLS treatment indications. Certain safety sections were
reviewed by each of us. Our joint safety review is presented in a separate Integrated Clinical
Review of Safety (see this document).
1.2

Recommendation on Postmarketing Actions

1.2.1

Risk Management Activity

I agree with the sponsor’s risk management plan that is primarily based upon providing known
toxicity and safety information in the label/package insert and conducting routine
pharmacovigilance and monitoring results from ongoing and future clinical trials with rotigotine.
1.2.2

Required Phase 4 Commitments

A dose-response study should be conducted to characterize the rotigotine dose-response for
efficacy and safety for advanced Parkinson's Disease.
1.2.3
•
1.3
1.3.1

Other Phase 4 Requests
Not applicable to clinical review for advanced Parkinson's Disease other than as noted
above in section 1.2.2.
Summary of Clinical Findings
Brief Overview of Clinical Program

A total of 1476 subjects with advanced-stage Parkinson’s disease (1217 subjects treated with
rotigotine) are included in this submission. The clinical development program for rotigotine in
advanced-stage Parkinson’s disease consists of 10 clinical trials in Phase 2 and 3, of which 3
were placebo-controlled and considered to be “pivotal” trials. Subjects in the 2 Phase 2a trials
and the placebo-controlled Phase 2b dose-response trial (study 511) had a maximum exposure to
trial medication (treatment with up to 27 mg/day rotigotine) and) of 3 months. The exposure to
drug in the double-blind (DB) portion of the 2 Phase 3 trials was up to 7 months in SP650DB
(treatment with up to 27 mg rotigotine) and up to 6 months in SP515 (treatment with up to 36
mg/day rotigotine) and. Open-label (OL) extensions of both Phase 3 trials (SP650OL and SP516)
are ongoing and all subjects have been enrolled. Subjects in the 2 Phase 3b trials (SP824 and
SP826) had the opportunity to continue in the ongoing open-label extension trial SP833.
One double-blind, placebo and moxifloxacin-controlled Phase 1 trial was also conducted in
advanced-stage Parkinson’s disease subjects to investigate the effect of rotigotine on the
QT/QTc-interval (SP864). Subjects in this trial had a maximum exposure to rotigotine (treatment
with up to 54 mg/day) and of 6 weeks followed by a 10-day De-escalation period.
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1.3.2

Efficacy

Rotigotine is effective treatment of advanced Parkinson's Disease at doses > 18 mg/day patch
content (i.e., 8 mg delivered dose) based upon results of studies 650 and 515. The only
recommended dose of rotigotine at this time is 18 mg /day because the dose-response study (650)
showed that there was no additional clinical benefit of a higher dose (i.e., 27 mg/day). More
specifically, reduced efficacy for the primary efficacy endpoint with the 27 mg/day dose (vs the
18 mg/day dose) was observed and there was increased toxicity at the 27 mg/day dose.
1.3.3

Safety

The overall safety profile for rotigotine for advanced Parkinson's Disease is generally similar as
that observed in the clinical development program for early Parkinson's Disease. I did not find
any unique toxicities or safety issues in the clinical development program for advanced
Parkinson's Disease compared to those that were characterized and described in the label for
rotigotine treatment of early-stage Parkinson's Disease.
1.3.4

Dosing Regimen and Administration

Rotigotine is applied once a day to the skin. The application site should be moved on a daily
basis (for example, from the right side to the left side and from the upper body to the lower
body). Neupro should not be applied to the same application site more than once every 14 days
and should not be placed on skin that is oily, irritated, or damaged, or where it will be rubbed by
tight clothing. The system should be pressed firmly in place for 20 to 30 seconds, making sure
there is good contact, especially around the edges. The prescribed dose may be achieved using
single or multiple patches.
(b) (4)

1.3.5

Drug-Drug Interactions

The influence of rotigotine on oral contraceptives (i.e., ethinyl estradiol-Nordette, levonorgestrelNordette), and on omeprazole were investigated. The conclusions of our Clinical Pharmacology
review is that no dose adjustment of rotigotine is necessary.
The Clinical Pharmacology review noted that the Clinical Pharmacology review for the original
NDA submission for rotigotine for treatment of early Parkinson's Disease noted :

(b) (4)

The sponsor has apparently not made attempts to address this in the Advanced Parkinson’s
supplemental NDA for rotigotine patches. However, it is also not clear that a DNP
recommendation to address these drug-drug interactions has ever been communicated to the
sponsor.
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1.3.6

Special Populations

There was no clear effect of subgroup/special populations with respect to efficacy of rotigotine.
The safety analyses need to be redone (see section 1.1 above) to explore possible effects of
subgroup/special populations on the safety of rotigotine.
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Square rotigotine patches in three strengths containing 4.5, 9.0 or 13.5 mg rotigotine and
providing nominal delivery to the skin of 2, 4 or 6 mg of rotigotine per day have been authorized
in the US for the treatment of the signs and symptoms of early-stage idiopathic Parkinson’s
disease (Neupro®). A fourth strength containing 18 mg rotigotine corresponding to a nominal
delivery of 8 mg per day has been used for clinical trials and stability studies. The quantitative
composition per cm² is identical for all strengths. The different strengths correspond to patch 40
cm², respectively.
The proposed two new strengths of rotigotine patches contain 2.25 and 6.75 mg rotigotine for
treatment of RLS and provide nominal delivery to the skin of 1 and 3 mg of rotigotine per day,
respectively. The quantitative composition per area is identical for all strengths and is the same
as for the authorized rotigotine patches. The two new strengths correspond to patch sizes of 5
and 15 cm2.
2.2

Currently Available Treatment for Indications

Levodopa (LD) and Compounds Prolonging the Effects of LD
9

Clinical Review
Leonard P. Kapcala, M.D.
NDA 21829
Neupro / rotigotine

In the mid-1960’s, it was discovered that Parkinson’s disease was caused by a deficit of
dopamine in the brain. Subsequently, the discovery that levodopa (LD), an amino acid precursor
to dopamine, was able to replenish the depleted neural dopamine and greatly
ameliorate the symptoms of Parkinson's disease has been considered a major advancement in
medical treatment. These findings revolutionized the management of Parkinson’s disease.
Subsequently, many other therapeutic advances have been made that further enhanced the
management of Parkinson’s disease. These advances included the introduction of : 1) peripheral
dopa decarboxylase inhibitors (DDI) such as carbidopa (approved in U.S.) and benzerazide (used
outside the U.S.); 2) catecholamine-O-methyl transferase (COMT) inhibitors (e.g. entacapone
and tolcapone); and 3) monoamine oxidase-B inhibitors (MAO-B inhibitors), selegiline is the
only MAO-B inhibitor approved for Parkinson's Disease in the U.S. All of these drugs are
considered to prolong the half-life of endogenous and exogenous LD and/or dopamine and, thus,
prolong the action of dopamine at the receptor.
LD has been the most important drug treatment of Parkinson’s disease for more than 3 decades.
However, chronic LD therapy is associated with the development of adverse
effects in the majority of patients. These include motor fluctuations, dyskinesias, and
neuropsychiatric problems. The extent to which these symptoms represent progression of the
disease and how much they may relate to LD therapy is not known. Recent evidence,
however, suggests treatment with agonists may delay the onset of dyskinesia. Other clinical
features (e.g. “freezing” and dementia) develop with the progression of the disease and do not
respond to LD. Gradually, after several years of LD therapy, the duration of therapeutic benefit
(i.e. “on” period) from LD progressively shortens, and the lack of therapeutic benefit (i.e. “off”
period) is prolonged. During the early (first few) years, motor fluctuations are predictably
associated with the dosing time of LD. However, as the motor fluctuations become more
troublesome, some occurrences of motor fluctuations become less predictable in their timing in
relationship to LD intake, especially “freezing-in-place.” Dyskinesias also are commonly
associated with LD therapy. Initially the dyskinesias are mild and not disabling but usually
progress to become severely disabling. The incidence and severity of the dyskinesias are
believed to increase not only with the duration of LD therapy but also with the daily dose.
Although the pathophysiological mechanism responsible for the development of these motor
complications in patients chronically treated with LD is not considered to be known, the pulsatile
stimulation of dopamine receptors resulting from administration of several daily doses of LD and
the increase of oxidative stress has been implicated by several researchers as possibly
responsible.
Amantadine
The antiparkinsonian effects of amantadine were discovered almost 35 years ago, when a patient
with Parkinson’s disease took this drug as influenza A prophylaxis. The mechanism of action of
amantadine in Parkinson’s disease is not clear, but much evidence suggests that its effects are
mediated through the dopamine system and additionally, through the inhibition of N-methyl-Daspartate (NMDA) receptors. Amantadine has been used both in early-stage Parkinson’s disease
as monotherapy and as adjunctive therapy to LD in advanced-stage disease. Gastrointestinal
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discomfort, nausea, sleep disturbance, hallucinations, and nervousness are frequent side effects
of amantadine.
Anticholinergics
Anticholinergics were introduced in treatment of post-encephalitic parkinsonism and idiopathic
Parkinson’s disease in the mid- to late-1920s. Their beneficial effects are mediated by blockade
of the central nervous system (CNS) muscarinic acetylcholine receptors. Anticholinergics are
used as monotherapy in untreated, early-stage Parkinson’s disease and as adjunct therapy in
patients already on other therapies. These medications appear to provide the most benefit with
rigidity and tremor. Peripheral side effects include dry mouth, blurred vision, and constipation,
whereas central side effects include dizziness, confusion, memory loss, hallucinations, and
dyskinesia. These adverse events are more frequent in the elderly patients
Monoamine Oxidase Inhibitors
Monoamine oxidases (MAO; isozymes A and B) are intracellular enzymes that play a role in the
catabolism of neuroactive amines such as dopamine; inhibitors of the enzyme provide benefit in
Parkinson’s disease. The most widely used compound in this group for treatment of Parkinson’s
disease is selegiline, a selective, irreversible inhibitor of MAO B. Selegiline monotherapy
provides modest symptomatic benefit in early-stage Parkinson’s disease and allows symptomatic
control with lower LD doses in advanced stages of Parkinson’s disease. The most frequent
side effects are increase in dyskinesia, nausea, dizziness, dryness of mouth, sleep disturbances,
confusion, anxiety, hallucinations, and orthostatic hypotension.
Dopaminergic Agonists
In comparison with LD, dopaminergic agonists selectively interact with specific dopaminergic
and non-dopaminergic receptor subtypes. During the past several years, considerable evidence
suggests that motor fluctuations and dyskinesias may be more related to the duration of LD
therapy than to disease progression. Therefore, newly introduced oral dopaminergic agonists
have received widespread clinical acceptance because they can not only delay the initiation of
LD therapy, but also because their use might delay progression of the disease and the onset of
motor complications. A survey of the available scientific literature and the current market
suggests that these dopamine agonists are gaining acceptance as the drug of choice not only for
advanced-stage, idiopathic Parkinson’s disease but also for the initial treatment of drug
treatment-naïve Parkinson patients. Taking these findings into account, guidelines published in
the American Academy of Neurology journal, Neurology, suggest the use of dopaminergic
agonists as a possible first-line treatment over LD in Parkinson’s disease. This is a change from
earlier therapeutic concepts, which were primarily based on the use of LD.
In general, the non-ergolinic compounds pramipexole and ropinirole are relatively selective in
stimulating D2 and D3 dopaminergic receptor subtypes and have a better side effect profile than
the ergolinic dopamine agonists such as bromocriptine (approved for Parkinson's Disease in
U.S), pergolide (approved for Parkinson's Disease in U.S), lisuride, and cabergoline. Both
11
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ergot and non-ergot dopamine agonists share a variety of peripheral and central adverse affects.
The most common “peripheral” dopaminergic adverse events are nausea, vomiting and
orthostatic hypotension. Central dopaminergic adverse events are dominated by psychiatric
symptoms, similar to LD. They include mood disturbances (such as depression, irritability,
euphoria, and hypomania), inappropriate sexual behavior, hallucinations, delusions, agitation,
confusion, and paranoid psychosis. Other reactions, which are common to all dopamine agonists
are peripheral edema and reduction of anterior pituitary hormone secretion, particularly
prolactin. Ergot derivatives are associated with pleuropulmonary, cardiac (pericardial and
particularly valvular), and retroperitoneal inflammatory-fibrotic pathology. The non-ergolinics,
pramipexole and ropinirole, are generally well tolerated.
Sponsor’s Rationale for Treatment with Rotigotine
The currently marketed non-ergolinic dopamine agonists pramipexole and ropinirole are
relatively short-acting, and, consequently, patients take multiple oral doses throughout the day.
Oral dopamineric agonists approved for Parkinson’s disease in various markets have generally
not yielded ideal, stable 24-hour blood levels. The daily “peak and trough” blood levels produced
by multiple daily doses of an oral agonist result in a fluctuating stimulation of the dopaminergic
neurons. This fluctuation may contribute to the pathogenesis of the motor complications in
Parkinson’s disease. Preclinical studies and clinical trials using continuous intravenous or
subcutaneous drug administration support this hypothesis, but these routes of administration are
not practical for daily routine clinical use. To date, only limited methods of chronic, 24-hour
drug delivery of a dopaminergic agonist are available and none is approved in the U.S. One is the
invasive treatment with subcutaneous apomorphine pumps, which is inconvenient for patients.
The other option is the use of the ergolinic compound cabergoline; however, both compounds are
only available in a limited number of countries and have the disadvantage of possible ergolinic
side effects. Subcutaneous prn injection of apomorphine, a dopaminergic agonist, is also used
throughout the world (including the U.S.) as treatment for acute “rescue” for “off” periods
Rotigotine is a non-ergolinic D3/D2/D1 dopamine agonist. Although the sponsor proposes that the
therapeutic benefit of rotigotine occurs via the simultaneous activation of the D3, D2, and D1
receptors of the caudate-putamen in the brain, the precise mechanism of action of rotigotine as a
treatment for Parkinson’s disease is unknown. The sponsor notes that this simultaneous
activation of receptors is considered to have advantages over the activation of individual
dopamine receptors with the modulatory role of the D3 receptor being demonstrated in a recent
review. Rotigotine has a high in vitro affinity at all dopamine receptor subtypes which is
particularly high at the D3 receptor (Ki 0.71nM), about 10-fold less at the D2) (i.e. less potent),
and about 100-fold less at the D1 receptor. Rotigotine also has high intrinsic (agonistic) activity
on all dopamine receptor subtypes which, again, is particularly high for the D3 subtype. The very
high in vitro activity is reflected in a very high in vivo efficacy with an estimated minimum
effective dose of 10µg/kg in MPTP (N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)hemilesioned monkeys. There is also evidence that rotigotine has antagonistic activity at
α2 adrenergic receptors. Considering that activation of α2 adrenergic receptors (e.g. as occurs
with clonidine treatment) lowers blood pressure, presumably by inhibiting adrenergic activation
12
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via activation of presynaptic α2 adrenergic receptors that inhibit adrenergic output, it is
conceivable that this pharmacological activity could result in increased blood pressure.
Rotigotine effectively improved motor deficits and disability in animal models of Parkinson’s
disease (6-OHDA in rat and MPTP model in monkey) including when administered
transdermally. Rotigotine is intended to be administered continuously using a transdermal
delivery system. Once daily application of Neupro produces relatively continuous rotigotine
plasma levels. In animal models of Parkinson’s disease the presence of continuous plasma levels
of dopamine agonists, including rotigotine, resulted in a lower incidence of dyskinesias
compared to pulsatile plasma levels produced by intermittent administration.
The sponsor considers that rotigotine is an ideal candidate for delivery via a transdermal patch. A
transdermal delivery system provides a vehicle to non-invasively administer a dopamine agonist
like rotigotine in a more continuous fashion. Schwarz Biosciences, Inc. and Schwarz Biosciences
GmbH, affiliates of Schwarz Pharma, have undertaken the development of rotigotine (a new
chemical entity) in the United States (U.S.) and Europe to provide sustained drug delivery that
may provide more continuous plasma concentrations of a dopaminergic agonist (compared to
orally administered drugs) with once daily dosing for the treatment of patients with early- and
advanced-stage Parkinson’s disease and Restless Legs syndrome.
2.3

Availability of Proposed Active Ingredient in the United States

Rotigotine has been approved (2/06) by EMEA for treatment of early Parkinson's Disease.
Responder analyses were the primary statistical analyses for the primary efficacy endpoint for
EMEA instead of the change from baseline that was the primary statistical analysis for the
Agency.
Rotigotine was approved by the Agency for treatment of patients with early-stage Parkinson's
Disease on 5/9/07 for doses ranging from 4.5 to 13.5 mg total drug patch content.
However, rotigotine has been voluntarily withdrawn from the U.S. market because of CMC
problems with crystal formation of the rotigotine patch during storage and the sponsor’s inability
to convince the Agency that appropriate, clinically effective treatment is being provided by these
patches with crystals.
2.4

Important Issues With Pharmacologically Related Products

Issues of significant concern, particularly for safety, for dopaminergic agonists (and essentially
all drug increasing dopaminergic tone) include hypotension/orthostatic hypotension, falls,
dizziness/light-headedness, nausea/vomiting, somnolence/sleep attacks, melanoma, retinal
toxicity (particularly based upon animal toxicology results), pathological gambling, and
hypersexuality.
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2.5

Presubmission Regulatory Activity

The sponsor had a Pre-NDA meeting with the DNP on 11/9/06 to plan this NDA submission for
advanced Parkinson's Disease and RLS. All relevant issues were considered for all review
disciplines. Many clinical recommendations were made with regard to the content and format for
efficacy and safety analyses for both indications. It is worthy of note that this reviewed attended
this Pre-NDA meeting and provide recommendations for many of the analyses.
2.6

Other Relevant Background Information

The only other relevant background information worthy of discussion here is that rotigotine has
been approved in Europe for the treatment of the signs and symptoms of early-stage idiopathic
Parkinson's disease as monotherapy and as adjunctive therapy with levodopa for advanced-stage
Parkinson's disease.
The following press release (6/4/08) was noted on the EMEA website :
“The European Medicines Agency (EMEA) has recommended the immediate implementation of changes
to the product information for Neupro (rotigotine), from Schwarz Pharma Ltd, stating that it must be
stored in a refrigerator (at a temperature of between 2ºC and 8ºC). The new storage conditions are
intended to reduce the possible occurrence of crystallisation of the active substance which has been
reported in patches of Neupro.”
The status of marketing of rotigotine for treatment of Parkinson's Disease globally is as shown below here
according to a communication from the sponsor on 11/13/08.
(b) (4)
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3
3.1

SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES
CMC (and Product Microbiology, if Applicable)

The following comments and recommendations have been made by the Chemistry (i.e., CMC
reviewer), Julia C. Pinto, Ph.D., Chemist.
Advanced Parkinson's Disease
. Comments: This Prior Approval supplement provides for a new indication, for use of Neupro®
in the treatment of Advanced Stage Parkinson's Disease and for approval of the 8mg/40cm2
dosage. This dosage system was approved in the original submission of the NDA and reviewed
by D. Claffey,Ph.D., ( see CMC Reviews 1, 2 and 3, February 2006). However, it was not
marketed at the time of approval. All batch data, stability data, specifications and analytical
methods are referenced to the original submission. There is no additional data or changes to the
CMC data. The specifications (shown below) for the 8mg /40cm2 transdermal patch are as
approved in the original submission.
Evaluation and Recommendations: Inadequate. While the CMC data supports the addition of
the 8mg/40cm2 Neupro® patch, recent concerns of crystallization of the drug substance on the
patch has caused the drug product to be withdrawn from the market. Therefore, from the CMC
standpoint, it is recommended to not approve this supplement, pending resolution of the
crystallization problem.
Restless Leg Syndrome (RLS)
. Comments: This Prior Approval supplement provides for a new indication, for use of Neupro®
in the treatment of Restless Leg Syndrome and for addition of two new dosage strengths,
2.25mg/5cm2 and 6.75mg/15cm2 patches. The rotigotine patches strengths proposed to treat
RLS, are 5/10/15 cm2 with a declared drug content of 2.25/4.5/6.75mg of rotigotine base
respectively. Batch formulation, release data, specifications and stability data are provided in
support to the two new strengths.
Evaluation and Recommendations: Inadequate. Batch release data and stability data support
(b) (4)
the new proposed strengths 2.25mg/5cm2 and 6.75mg/15cm2. All data on
batches is within
approved specifications. No changes are proposed to the manufacturing method, specifications
and container/closure system, from those approved in the original submission and reviewed by
D.Claffey, Ph.D. (CMC reviews 1 to 3, February 2006). While the CMC data supports the
addition of the 2.25mg/5cm2 and 6.75mg/15cm2 Neupro® patches, recent concerns of
crystallization of the drug substance on the patch has caused the drug product to be withdrawn
15
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from the market. Therefore, from the CMC standpoint, it is recommended to not approve this
supplement, pending resolution of the crystallization problem.
3.2

Animal Pharmacology/Toxicology

Pharmacology
The sponsor submitted several pharmacology studies seeking insight into the pathophysiology of
dyskinesia and the potential role of rotigotine.
Toxicology
The sponsor submitted the following toxicology studies and key study findings from a draft
review by Dr. Terry Peters (Pharmacologist/Toxicologist) is provided.
Study title: Rotigotine: A subcutaneous study of embryo-fetal development in the mouse
Sponsor’s conclusion : Although maternal toxicity was evident at all dose levels, there was no
adverse foetal toxicity, as lower foetal weights were due to lower maternal bodyweight gains.
Therefore, the no-observed-adverse-effect-level for embryo-foetal development was considered
to be 90 mg/kg/day.
Reviewer’s (Dr. Peters) Key study findings: In this subcutaneous study in mice with rotigotine
at 10, 30 or 90 mg/kg/d, maternal toxicity was found at all dose levels (decreased body weight)
with 3 premature decedents from the 90 mg/kg/d group. As a result of the decreased maternal
weights, pup weights from the 30 and 90 mg/kg/d groups were significantly decreased with
concomitant decreased ossification. Neither terata nor other adverse findings were noted. The
NOAEL for embryo-fetal development in the mouse is considered to be 90 mg/kg/d by the
sponsor. However the decreased body weights and decreased ossification noted in the pups,
while attributable to the decreased body weights and feed intake of the dams, are considered
adverse effects and the NOAEL is determined to be 10 mg/kg/d for this mouse study.
Study title: Rotigotine: A subcutaneous study of embryo-fetal development in the rabbit
Sponsor’s conclusion : Although maternal toxicity was evident at all dose levels, there was no
adverse foetal toxicity. Therefore, the no-observed-adverse-effect-level (NOAEL) for embryofoetal development was considered to be 30 mg/kg/day.
Reviewer’s (Dr. Peters) Key study findings: Maternal toxicity was found at all doses (5, 10
and 30 mg/kg/d) in this subcutaneous study in pregnant rabbit does with test article administered
during the period of organogenesis. There were no significant adverse effects on the pups except
for an increase in extra ribs on the 1st lumbar vertebra at 5 and 10 mg/kg/d. These are considered
to be a response to maternal toxicity and not a direct drug effect. The NOAEL for this embryofetal study is determined to be 30 mg/kg/d (highest dose tested).
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4
4.1

DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY
Sources of Clinical Data

All documents reviewed for this NDA submission are in electronic form. The path to CDER
Electronic Document Room for documents of this NDA submission is listed below:
\\Cdsesub1\evsprod\NDA021829\0036
4.2

Tables of Clinical Studies

Advanced Parkinson's Disease
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Restless Leg Syndrome (RLS)
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4.3

Review Strategy

Dr. Len Kapcala conducted the review of efficacy of rotigotine for advanced Parkinson's Disease
and the safety review of various sections/topics/items for the advanced Parkinson's Disease
development program and the restless leg syndrome (RLS) development program. Other sections
of the safety review for both clinical development programs were conducted by Dr. Dave
Podskalny. Dr. Podskalny conducted the efficacy review of rotigotine for RLS.
Dr. Kapcala focused the efficacy review for Parkinson's Disease primarily on Study 650, the
randomized, double-blind, placebo-controlled, multiple fixed dose arm study but also reviewed
data from 2 other pivotal studies (511 and 515). Study 511 was a phase 2 randomized, doubleblind, placebo-controlled multiple fixed dose arm study that was a “failure” and did not show
efficacy of rotigotine. Study 515 was a randomized, double-blind, placebo-controlled, flexible
dose titration study that studied rotigotine doses up to 36 mg (total patch content; or 16 mg
delivered dose) that was “positive” and showed efficacy of rotigotine vs placebo.
Dr. Kapcala’s safety review for advanced Parkinson's Disease focused particularly on the fixed
dose studies (511 and 650, pool AS1 or study 650). Dr. Kapcala’s safety review for RLS focused
particularly on the 2 randomized, double-blind, placebo-controlled, multiple, fixed dose arm
studies (790 and 792), pool RS1).
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4.4

Data Quality and Integrity

Data quality was considered to reasonably good with the exception that reproductive endocrine
data collected for the RLS program were not collected with respect to the stage of the menstrual
cycle in pre-menopausal females. Consequently, these data are of limited to no real value and
consideration should be given to collecting appropriate data as part of a phase 4 commitment.
There were no questions related to the integrity of the data. Furthermore, DSI inspections of 3
sites (for study 650) for the advanced Parkinson's Disease clinical development program did not
reveal serious problems/concerns.
The following overall assessment of the inspections of sites of 3 Principal Investigators that was
abstracted from the DSI inspection letter is shown here.
“OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS
The inspection of Drs. Nausieda, Fazzini and Truong revealed no significant problem that would
adversely impact data acceptability. Observations noted for these investigators are based on email summary statements from the FDA field investigators; the EIRs for these inspections are
currently pending. An inspection summary addendum will be generated if conclusions change
significantly upon receipt and review of the EIRs. The data submitted from the inspected sites
are acceptable in support of the pending application.
4.5

Compliance with Good Clinical Practices

The studies appeared to have been conducted according to Good Clinical Practices.
4.6

Financial Disclosures

There were no problems/concerns with financial disclosures.

5

CLINICAL PHARMACOLOGY

See Clinical Pharmacology reviews by Veneeta Tandon, Ph.D., Clinical Pharmacology reviewer,
and Hao Zhu, Ph.D., Pharmacometrics reviewer.
The following represent the Executive Summary and Recommendations from the reviews of Drs.
Tandon and Zhu.
Executive Summary
Rotigotine (Neupro®), a non-ergolinc dopamine agonist is currently approved in the US
for the treatment of signs and symptoms of early-stage, idiopathic Parkinson’s disease
(PD). It is also approved in the European Union (EU) for the treatment of signs and
symptoms of Parkinson’s disease (Early and Advanced PD). Schwarz is seeking approval
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contraceptives and omeprazole. Oral contraceptive study was conducted as the RLS
indication has high prevalence in women as well. Omeprazole study was conducted to
evaluate the inhibition of CYP2C19 as original NDA had evaluated the inhibition of
CYP2C19 using a non specific inhibitor, cimetidine.
To support the Advanced Parkinson’s NDA the sponsor conducted a thorough QT/QTc
study in patients with Parkinson’s disease. This study was evaluated by the IRT team.
Synonymous Terms: Throughout this application the internal codes used for rotigotine
are ‘N- 0923’, and ‘SPM 962’. In addition, rotigotine may be referred in study reports as
rotigotine continuous delivery system or rotigotine transdermal system.
RECOMMENDATION
The Office of Clinical Pharmacology / Division of Clinical Pharmacology-1 has reviewed
the Clinical Pharmacology information submitted to sNDAs 21-829 (035 and 036) and
finds it acceptable provided that a mutually satisfactory agreement can be reached
between the sponsor and the Agency regarding the language in the package insert. The
following comment regarding the Pharmacometrics review should be conveyed to the
sponsor.
1. We recommend in the future, the sponsor perform logistic regression analysis to
direct link the exposure and incidence of adverse events for each individual.
5.1

Pharmacokinetics

See Clinical Pharmacology reviews by Veneeta Tandon, Ph.D., Clinical Pharmacology reviewer,
and Hao Zhu, Ph.D., Pharmacometrics reviewer for additional details.
5.2

Pharmacodynamics

See Clinical Pharmacology reviews by Veneeta Tandon, Ph.D., Clinical Pharmacology reviewer,
and Hao Zhu, Ph.D., Pharmacometrics reviewer for additional details.
5.3

Exposure-Response Relationships

See Clinical Pharmacology reviews by Veneeta Tandon, Ph.D., Clinical Pharmacology reviewer,
and Hao Zhu, Ph.D., Pharmacometrics reviewer for additional details.
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6

INTEGRATED REVIEW OF EFFICACY

6.1
6.1.1

Indication
Methods

The Advanced Parkinson’s clinical development program consisted of two pivotal trials (SP650
and SP515), and a phase 2 study SP511. All three trials were randomized, placebo-controlled,
multi-center parallel group studies with rotigotine dose ranging from 9 mg to 36 mg per day in
subjects with advanced PD who were not well controlled on L-dopa.
SP650 had three treatment arms: rotigotine 18mg, rotigotine 27mg and placebo. The trial, which
was conducted in North America, consisted of a titration period of up to 5 weeks followed by a
maintenance period of 24 weeks. SP515 was conducted in Europe and South Africa. It was a
flexible dose trial with per-day dose of rotigotine ranging from 9 mg to 36 mg. The duration of
SP515 consisted of up to 7 weeks titration and 16 weeks of maintenance period. Additionally,
SP511 was a dose finding study with 4 treatment groups: 9 mg, 18 mg, and 27 mg of rotigotine,
and placebo. The trial was conducted in Europe and South Africa.
The common primary efficacy endpoint for the three studies was the reduction from baseline in
absolute time spent “off”.
Based upon regulatory agency acceptance, two different primary analyses, one for the US and
one for the European Union (EU), were implemented. The primary efficacy endpoint accepted
by the US Food and Drug Administration (FDA) was the reduction in absolute time spent “off”
from Baseline to the end of the Double-Blind Maintenance Period. The EU primary efficacy
endpoint was the proportion of responders, with a “responder” defined as a subject with at least
30% decrease in absolute time spent “off” from Baseline to the end of Double-Blind
Maintenance Period.
The primary variable for the US served as a secondary variable for the EU, and correspondingly,
the primary variable for the EU served as a secondary variable for the US.
6.1.2

General Discussion of Endpoints

The primary efficacy endpoint was change from baseline in total “off” time (e.g., hours) in all
pivotal studies (511, 515, 650). This is a common primary endpoint in pivotal studies for
advanced Parkinson's Disease.
6.1.3

Study Design

Study 650
This trial was a Phase 3, randomized, double-blind, placebo-controlled, 3-arm parallel group trial
of rotigotine in subjects with advanced-stage, idiopathic Parkinson’s disease who were not well
controlled on L-DOPA. The study consisted of a titration period of up to 5 weeks and a
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maintenance period of 24 weeks. The trial was conducted in 55 sites in the United States and
Canada.
Eligible subjects were randomized to receive either rotigotine at 1 of 2 target dose levels, or
placebo. The target doses were 18 mg/day and 27 mg/day (total drug patch content). The dose
level of rotigotine/placebo was titrated at 7-day intervals from 9 mg until either the subject
reached their “optimal” dose or the titration period was complete.
The dose was regarded as “optimal” if the time per day that the subject spent in the “off” state
was zero. Once the subjects “optimal” dose was identified or the titration period was complete,
subjects commenced maintenance medication and remained at their optimal or maximum
rotigotine/placebo dose, as appropriate. Subjects in the placebo group were randomized, in a
ratio of 1:1, to either the placebo for rotigotine 18.0mg/day target dose group or the placebo for
rotigotine 27.0mg/day target dose group. The following dosing/treatment scheme (shown below)
was planned. This dosing/treatment scheme during the titration phase differs from that of
study 511 in that the target dose for those patients randomized to the 18 mg dose is
achieved earlier than the time at which patients randomized to the 27 mg dose is achieved.
In this study design the potential treatment time at the target/randomized dose differs
compared to study 511 in which the total treatment time at the target/randomized dose is
theoretically the same.

A subject's L-dopa dose was to remain stable (i.e. no change in daily dose or dosing
regimen) during the titration phase. Subjects will undergo the dose escalation scheme detailed
below until the “optimal” dose has been achieved or the titration phase is complete.
The maintenance phase is 24 weeks (± 1 week) in duration. During the maintenance phase the
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investigator had the opportunity to adjust a subject's total daily dose of L-dopa, after
consultation with Schwarz BioSciences or it designee in the following circumstances:
1. During the first 2 weeks of the maintenance phase (Visits 7 to 8), if required in
case of dopaminergic adverse events, a subject's L-dopa dose may be reduced.
2. A subject's L-dopa dose that was reduced during the first 2 weeks of the
maintenance phase only, may be uptitrated to the original L-dopa dose (Visit 7), if
required.
Other than these two instances, the subject's total daily dose of L-dopa must remain stable
throughout the trial. Subjects who require further adjustment of L-dopa will be withdrawn
from the trial after consultation with Schwarz BioSciences or its designee.
Subjects are not permitted to further adjust their total daily dose of L-dopa at any time
during the course of the trial. Subjects will not be permitted to change their dose of rotigotine
CDS/placebo during the maintenance phase.
Subjects will be required to apply the patch(es), once daily, to either the upper or lower abdomen
(above the umbilicus), thigh, hip, flank, shoulder or upper arm. Subjects will be randomly
allocated, in a ratio of 1:1:1 to receive rotigotine CDS at a target dose of either 18 mg or 27 mg
or to receive placebo in a double-blind fashion.
The trial planned to enroll 460 subjects, and a total of 462 subjects were actually enrolled.
Subjects who completed 6 months of double-blind maintenance treatment were provided with the
opportunity to continue long-term rotigotine treatment. The tabular schedule of events/trial
procedures is shown below here.
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Protocol Amendments / Changes in the conduct of the trial
The original protocol, dated 12 Oct 2001, was amended 3 times following the start of the trial up
to the completion of the double-blind portion (i.e., Part I) of the protocol. The protocol includes
an open-label portion (i.e., Part II) to allow qualified subjects the opportunity to receive
rotigotine treatment. The open-label portion of the protocol is ongoing; any amendments to the
protocol after the double-blind database lock are not described in this report.
The purpose of the amendments up to the completion of the double-blind part of this trial was to
allow for changes in the conduct of the trial, changes in the procedures followed, and
administrative changes. The amendments are summarized here.
Amendment 1 (24 Apr 2002): Amendment 1 provided subjects who completed 6 months of
double-blind maintenance treatment the opportunity to continue long-term rotigotine treatment.
The open-label extension part provided long-term safety and tolerability data of uninterrupted
rotigotine treatment in subjects with advanced-stage idiopathic Parkinson’s disease. In addition,
the amendment included corrections of administrative errors as well as updated and/or changed
information.
Amendment 2 (02 Jun 2003): Amendment 2 changed the primary analyses in the protocol. At a
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Food and Drug Administration (FDA) End-of-Phase 2 meeting held on 14 June 2001,
SCHWARZ BIOSCIENCES, Inc. (SB) proposed using 2 different endpoints, with a continuous
endpoint for a US marketing application and a dichotomized response endpoint for an EU
marketing application. Based on regulatory agency acceptance, 2 different primary analyses, 1
for the US and 1 for the EU, were added to the protocol. In addition, this amendment included
administrative corrections and updates.
Amendment 3 (03 Mar 2004): Amendment 3 altered the process for reporting adverse events,
including serious adverse events, events leading to withdrawal, and events of special interest.
The new process reflected a change in the reporting procedures conducted by SB. In addition,
this amendment included administrative corrections and updates.
In addition to these amendments, the time point for obtaining blood samples for pharmacokinetic
analysis after patch application was changed from “60 minutes” to “at least 1 hour but no greater
than 4 hours after application of the new patch.” This information was documented in the
Laboratory Manual and made available to all sites.
Summary of Diagnosis Main Inclusion and Exclusion Criteria
Inclusion Criteria
Subjects were included if they were ≥30 years of age with idiopathic Parkinson’s disease of
>3 years duration as defined by the cardinal Parkinsonian sign of bradykinesia, plus the
presence of at least one of the following cardinal features: resting tremor, rigidity,
impairment of postural reflexes, and without any other known or suspected cause of
Parkinsonism. Subjects were required to be Hoehn & Yahr stage II through IV in both the “on”
and “off” states and have a Mini-Mental State Examination (MMSE) score of ≥25.
Subject were on a stable dose of L-DOPA of at least 200mg/day (administered in at least 2
daily intakes), either short-acting or sustained release (in combination with benserazide or
carbidopa) for at least 28 days prior to Baseline (Visit 2) and were not adequately
controlled on a L-DOPA dose that was judged by the treating physician to be optimal.
Subjects receiving an anticholinergic agent, a monoamine oxidase B (MAO-B) inhibitor, or
an N-methyl-D-aspartate (NMDA) antagonist, were on a stable dose for at least 28 days
prior to Baseline and were maintained on that dose for the duration of the trial. Subjects
were on stable doses of all anti-Parkinsonian medications for at least 20 days prior to
completing the 6 Baseline diaries.
Exclusion Criteria
Subjects were excluded from the trial if they had atypical Parkinson’s syndrome(s) due to drugs
(e.g., metoclopramide, flunarizine), metabolic neurogenetic disorders (e.g., Wilson’s disease),
encephalitis, cerebrovascular disease or degenerative disease (e.g., progressive supranuclear
palsy); or if they had a history of pallidotomy, thalamotomy, deep brain stimulation, or fetal
tissue transplant; were receiving therapy with a dopamine agonist currently or had done so within
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28 days prior to Baseline; had received within 28 days prior to the Baseline visit therapy with
methylphenidate, amphetamine, or catechol-O-methyl transferase (COMT) inhibitors.
Study 515
This trial was a Phase 3, randomized, double-blind, placebo-controlled, 3-arm, flexible-dose
parallel-group trial of rotigotine in subjects with advanced-stage, idiopathic Parkinson’s disease
who experienced wearing-off type motor-fluctuations on L-dopa. Eligible patients were
randomized in a ratio of 2:2:1 to receive rotigotine, pramipexole, or placebo. The per-day dose of
rotigotine ranged from 9 mg to 36 mg. Subjects went through up to 7 weeks of titration period
and a 16-week maintenance period, followed by a dose de-escalation phase of up to 6 days and a
4-week follow-up phase. The trial was conducted in 17 countries in Europe and South Africa.
The Tabular Schedule of Trial Events is shown below here.
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Study 511
SP511 was a Phase 2b, 4-arm, dose-finding trial. The study consisted of a pretreatment Run-In
Phase of up to 6 weeks, during which any dopamine agonist was withdrawn and L-dopa doses
were adjusted and kept stable, followed by a 12-week Treatment Phase, which consisted of 5
weeks of titration and 7 weeks of maintenance. Subjects were randomized to treatment with
patches delivering 1 of 3 active target doses of rotigotine (9.0mg, 18.0mg, or 27.0mg) or
placebo. The following dosing/treatment scheme (shown below) in which patients were
potentially on the target rotigotine dose for the same time was planned.
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For patients who have been on a dopamine agonist therapy, the pre-treatment period may
last up to a maximum of 42 days as the following will be done: the dopamine agonist will
be withdrawn and L-Dopa dose will be adjusted according to the patients’ requirements
and the investigators decision. The L-Dopa dose may be increased during a period of
maximally 28 days. The washout period will be dependent on the plasma-half life of the
dopamine agonist. The recommended duration of the washout period is equal to 5 half-lives
of the particular dopamine agonist. Afterwards the patients have to be on a stable
dose of L-Dopa (without any concomitant dopamine agonist) 14 days prior to baseline
visit. ”Stable” is defined as ± 1 dose of L-Dopa per day. If reduction of L-Dopa-dose is
required, it is allowed further to do so up to end of week 7. Criteria for L-Dopa reduction
are L-Dopa related side effects as nausea, vomiting, orthostatic dysregulation,
hallucinations and dyskinesias. For patients who had no prior dopamine agonist therapy,
the pre-treatment phase will last 14 days as they have to be on a stable dose of L-Dopa
for 14 days prior to baseline visit.
On each scheduled dose escalation day, each subject was assessed for clinically significant
changes in vital sign measurements, clinically significant ECGs, and intolerable AEs to
determine whether a subject should go into the next titration step. If there were no clinically
significant findings in vital sign measurements, ECGs, or intolerable AEs, the subject went into
the next titration step.
If an intolerable AE such as nausea and vomiting occurred, the subject’s dose of L-dopa
was reduced. If the AE did not resolve, the reduction of all other anti-Parkinsonmedication was recommended. If the subject still did not tolerate his/her medication, the
subject was back titrated to the next lower dose group using a blinded procedure.
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Back titration could only be done once during the entire Titration Phase. Once a back
titration was done, the subject stayed on that dose for the remainder of the trial. If another
dose reduction was needed, the subject was withdrawn from the trial.
Subjects having reached their randomized target dose of either 9.0, 18.0, or 27.0mg of rotigotine
or placebo during the Titration Phase then continued the 7-week Maintenance Phase.
The primary efficacy variable was the absolute change from Baseline to end of treatment in
absolute time spent “off”. A closed test procedure was used to identify the minimal effective
dose using the pre-assigned order from the highest dose (rotigotine 27 mg) to the lowest
(rotigotine 9 mg). The test procedure was used in conjunction with an ANCOVA with treatment
group and country as factors, and baseline time “off” as a covariate. Data from countries for
which less than 20 subjects were randomized were pooled (Latvia, United Kingdom, Germany,
The Netherlands and Finland).
The Time and Event Schedule is shown below here.
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6.1.4

Efficacy Findings

Study 650
Populations Analyzed
The following table shows the various populations analyzed by randomized treatment group.

Subject Disposition
Subject is shown in the following table. A similar percentage of patients discontinued
prematurely in each randomized group. The percentage reasons for discontinuation in each
randomized group was generally similar. Not surprisingly, discontinuation for adverse event was
the most common reason in rotigotine-treated patients and lack of efficacy was the most common
reason for premature study termination in placebo patients.
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Protocol Deviations
The following table shows the percentages of patients with major protocol deviations (e.g., those
that could potentially affect efficacy analyses. There did not appear to be noteworthy difference
in the proportion of patients with major protocol deviations according to randomized treatment.
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Demographic and other Baseline characteristics
The demographic characteristics for age, gender, race, weight, and height were generally similar
amongst the treatment groups.
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Baseline Disease Characteristics
At screen for the SS datset, the mean time since subjects were first diagnosed with Parkinson’s
disease was 7.7 years; the mean MMSE score was 28.66; the majority of subjects (60% overall;
range 55%-64%) had a CGI score of 4 indicating moderate illness. The majority (52%) of all
subjects were classified as Hoehn & Yahr Stage 3 during the off state, 30% of subjects were
classified as Hoehn & Yahr Stage 2, and 15% as Stage 4. No subjects were enrolled having a
Hoehn &Yahr stage indicative of a more mild Parkinson’s disease (i.e., Hoehn & Yahr = 0 or 1).
Approximately half of all subjects had a UPDRS II score of 10-<20, and 21% had a UPDRS II
score of 5-<10. Approximately half of all subjects had a UPDRS III score of 10-<30, and 23%
had a UPDRS III score of 30-<40.
At Baseline for the SS, the majority of subjects (58%) had a CGI score of 4 indicating moderate
illness. The mean and median absolute “off” times at baseline were greater in the rotigotine
18.0mg/day group (6.7hr and 6.3hr, respectively) than in the placebo group (6.4hr and 6.1 hr,
respectively) or the 27.0mg/day group (6.3hr and 6.1 hr, respectively). Sixty-three percent of
subjects overall had a UPDRS II score of ≤14, and 85% had a UPDRS II score of ≤19 (the
maximum [worst] UPDRS II score in the trial was 36). Sixty-four percent of subjects overall had
a UPDRS III score of ≤29, and 86% had a UPDRS III score of ≤39 (the maximum [worst]
UPDRS III score in the trial was 83). Fifty-three percent of subjects overall had a UPDRS IV
score of 5-<10, and 39% had a UPDRS IV score of 0-<5 (the maximum [worst] UPDRS IV
score in the trial was 15).
The following table shows the “off” time characteristics by randomized treatment group.
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Other than the relatively small differences in absolute “off” time between treatment groups at
Baseline, there did not appear to noteworthy or important differences in Baseline characteristics
across treatment groups in the SS or the PPS at Baseline.
Concomitant Diseases/Disorders and Prior Medications/Therapies
There did not appear to be any major/noteworthy differences in the concomitant
disease/disorders and prior therapy (Parkinson's Disease or non-Parkinson's Disease medications)
amongst the 3 treatment groups. In particular, the following table shows the distribution of antiParkinson's Disease medications prior to the study.

38

Clinical Review
Leonard P. Kapcala, M.D.
NDA 21829
Neupro / rotigotine

Efficacy Results Reported by the Sponsor
Primary Analysis for US – Change from Baseline in Absolute Time “Off”
The sponsor reported that at the end of treatment period, rotigotine 18.0mg/day and 27.0mg/day
decreased the absolute “off” time by 2.7 hours and 2.1 hours, respectively, compared with a
decrease of 0.9 hour in placebo-treated subjects. The mean baseline values were 6.4, 6.8, and 6.3
hrs respectively for placebo, 18 mg/day, and 27 mg/day. The decreases in “off” time for both
rotigotine treatment groups are statistically significantly different from the decrease in the
placebo group (p<0.001 for the 18.0mg/day group; p=0.003 for the 27.0mg/day group). The
primary efficacy analysis for the primary efficacy endpoint is shown here. The percentage
decrease in “Off” time was approximately 16 %, 43 % and 32 %, respectively for the placebo,
18mg/day, and 27 mg/day groups.

The following figure presents the mean change from baseline in “off” times, by visit, for the FAS
based upon LOCF. Data show that the maximal change for each treatment group occurred
between the end of the titration period and early part of the maintenance period.
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The following table shows the ANCOVA results for the treatment differences for the primary
efficacy endpoint for different datasets The treatment differences were generally similar for the
LOCF analysis, the per protocol analysis, and the completer analysis. The 2-sided p-values for
all these treatment difference vs placebo were < 0.001 with the exception of p < 0.003 for the
treatment difference for placebo and 27 mg/d for the FAS (e.g., LOCF).
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Primary analysis for the EU – Response Analysis
The sponsor reported that rotigotine 18.0mg/day and 27.0mg/day both resulted in a higher
proportion of subjects who had a > 30% reduction in the absolute amount of “off” time at the end
of treatment (57% and 55%, respectively) compared with placebo (34%). The proportions of
responders in both rotigotine treatment groups are statistically significantly different from the
proportion of responders in the placebo group (p<0.001 for both the 18.0mg/day and 27.0mg/day
rotigotine groups).
Selected Secondary Efficacy Endpoints
Typically, the sponsor did not present nominal p-values for the treatment differences
observed for secondary efficacy endpoints.
Change in L-DOPA Treatment
Mean daily doses from Baseline to Visit 14 were similar among treatment groups and ranged
from 737mg-761mg in the placebo group, 680mg-770mg in the 18.0mg/day rotigotine group,
and 723mg-769mg in the 27.0mg/day rotigotine group. The mean L-DOPA dose at baseline was
approximately 753, 760, and 741 mg/day for placebo, 18 mg/day, and 27 mg/day, respectively.
The mean change and percent change from Baseline in L-DOPA usage at each visit is
summarized in the following table.
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At the end of the Maintenance Phase, all treatment groups showed a reduction in mean L-DOPA
dose compared with Baseline (-13.6 to -39.5mg). The largest mean percentage changes in
LDOPA dose were -2.0% (Visit 9, Visit 11) in the placebo group, -3.4% (Visit 8) in the
18.0mg/day rotigotine group, and -5.0% (Visit 11) in the 27.0mg/day rotigotine group. Data
analyses showed that these changes in L-dopa doses during treatment occurred in few subjects in
each treatment group (9/120 in the placebo group, 11/118 in the 18.0mg/day group, and 15/111
in the 27.0mg/day group). Thus, these results show that L-DOPA dosing was relatively stable
across the treatment groups throughout the trial and changes occurred in few subjects across all
treatment groups, although reductions were greater in the 2 rotigotine groups. L-DOPA dose
adjustments were permitted during the first 2 weeks of maintenance, but were to remain stable
throughout the remainder of the trial.
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The most noteworthy result in the table below is the increase from baseline for the 18 mg/day
treatment (+ 3.1 hrs) and for the 27 mg/day treatment (+2.3 hrs) vs placebo (+ 1.1 hrs). Similarly
as with the beneficial reduction of “off” time from baseline, the lower dose showed a
numerically greater benefit for an increase in “on” time as a change from baseline.
The mean change (e.g., increase) from baseline in “on” time according to treatment is shown
over time at various visits based upon LOCF. As can be seen, the maximal change occurs
essentially by the end of the titration phase and the effect is numerically greater for 18 mg/day
than for 27 mg/day and both rotigotine treatments are numerically superior to the change for
placebo. Of importance, the reduction in “off” time caused by rotigotine treatment appeared to be
primarily related to a beneficial increase in “on” time.

The table below shows the mean change (e.g., increase) from baseline in “on” time without
troublesome dyskinesia over time throughout the study. Of significant relevance, the increase in
“on” time resulting from rotigotine treatment was primarily related to an increase in “on” time
without troublesome dyskinesia.
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The table below shows that the % reduction in “off” time was primarily related to a similar %
increase in “on” time without troublesome dyskinesia.

The table below that each rotigotine treatment showed a similar, notable reduction in UPDRS
subscale II (i.e., activities of daily living) that was greater than that for placebo and also a notable
reduction in UPDRS motor subscale (vs placebo) but the reduction was greater for the higher
rotigotine dose. There was no notable effect of rotigotine (vs placebo) for effects on various
components of the UPDRS subscale IV for dyskinesia.
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Of significant interest and relevance, it is important to note that the reduction in “off” time from
rotigotine treatment was not because of an increase in sleep as demonstrated in the table shown
below here. There was not notable change (from baseline) in sleep time by any treatment.

Study 515
Overview
Generally, similar advanced Parkinson's Disease patients were studied as in study 650.
However, detailed data will not be presented as were presented for study 650, the main pivotal
study supporting this NDA for advanced Parkinson's Disease. The Statistical Review by Dr.
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Sharon Yan also contains more detailed info for study 515 results (see this review if more details
are desired).
Primary Analysis for US – Change from Baseline in Absolute Time “Off”
At the end of the Maintenance Phase rotigotine decreased the absolute “off” time by 2.5 hours
compared with a decrease of 2.8 hours in pramipexole-treated and 0.9 hour in placebo-treated
subjects. The mean baseline “off” time was 6.6, 6.2, and 6.0 hrs for placebo, rotigotine, and
pramipexole treatment groups, respectively. Decrease in “off” time for the rotigotine group is
statistically significantly different from the decrease in the placebo group (p<0.001).
Figure 2 presents the absolute “off” times, by visit, for the FAS with LOCF.
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Study 511
Table 6 summarizes the absolute change from Baseline to end of treatment in absolute time

spent “off” for the FAS, Randomized set. Improvement in time spent “off” was observed by
Visit 3 in all treatment groups. At the end of treatment, all groups had a reduction from Baseline
in the amount of time spent “off.” The 27.0mg rotigotine group had the greatest improvement
from Baseline, a 2.35-hour reduction in absolute time “off”; however, this improvement was not
statistically significantly different from that in the placebo group (p=0.097).
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Statistical Reviewer’s Efficacy Analyses in Special/Subgroup Populations
Gender, Race and Age
Analyses of efficacy by gender and age group were performed for the primary endpoint of time
spent “off”. Study SP650 suggests that older patients may benefit more with rotigotine treatment.
However, such finding is not confirmed by study SP515. 7 and 8 present the results from SP650
and SP515.
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Other Special/Subgroup Populations
SP650 was mostly conducted in the United States except for the 5 subjects enrolled in Canada.
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Analysis of the primary endpoint by region was performed for SP515, which was conducted in
sites in Europe and South Africa. Countries with small number of subjects were not presented.
Large variations in baseline value and placebo response were observed. Overall, the efficacy of
rotigotine found in those countries was not very different from the efficacy found in US trial
SP650 except for New Zealand, which had a relatively small number of subjects. Results are
presented in Table 9.
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6.1.5
•
6.1.6

Clinical Microbiology
Not applicable
Efficacy Conclusions

Sponsor’s Efficacy Conclusions
The efficacy of rotigotine as therapy for advanced-stage Parkinson’s disease has been established
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in 3 randomized, double-blind, placebo-controlled, multicenter trials in 1177 subjects (SP511,
SP650DB, and SP515). All 3 trials were designed to comply with appropriate regulatory
guidance. In each of the pivotal trials, subjects had advanced-stage Parkinson’s disease, based
upon the facts that they had been diagnosed with idiopathic Parkinson’s disease for more than 3
years, as defined by the United Kingdom Brain Bank criteria (cardinal sign, bradykinesia, plus
the presence of at least 1 of the following: resting tremor, rigidity, or impairment of postural
reflexes) and without any other known or suspected cause of Parkinsonism. The mean time since
diagnosis was 8 years in these 3 trials, and the baseline “off” time was 6.3 hours.
Based on the results of these 3 trials, rotigotine at doses of 8mg/24h, 12mg/24h, and 16mg/24h
are effective treatment for advanced-stage Parkinson’s disease, although additional clinical
benefit was not observed in doses above 8mg/24h.
Pooled results for change from Baseline in “off” time at Endpoint show that subjects with
advanced-stage Parkinson’s disease responded in a more pronounced manner to rotigotine than
to placebo.
Statistical Reviewer’s Efficacy Conclusions
Statistical Issues and Collective Evidence
No major issues were found in the two pivotal trials. Both pivotal trials have demonstrated that
rotigotine is effective as a treatment for subjects with advanced Parkinson’s disease who are not
well controlled by levodopa.
Conclusions and Recommendations
The two pivotal studies showed that rotigotine is effective in the treatment of advanced
Parkinson’s disease as compared to placebo. The reduction in time spent “off” in rotigotine
treated subjects was confirmed by increase in subjects’ time spent “on” without an increase in
time spent “on with dyskinesia”. The rotigotine doses studied ranged from 9 mg to 36 mg, with
doses of 18 mg and 27 mg studied in both pivotal studies. Both rotigotine 18 mg and 27 mg are
found to be effective in the two pivotal studies. However, rotigotine 18 mg appeared to be more
effective than rotigotine 27 mg. The non-inferiority claim of rotigotine to pramipexole could not
be concluded.
Clinical Reviewer’s Efficacy Conclusions
•

Study 650 clearly shows statistically significant efficacy of rotigotine (vs placebo) for the
primary analysis of the primary efficacy endpoint for both doses 18 and 27 mg (total drug
patch content) daily in patients with advanced Parkinson's Disease.

•

There was no additional efficacy and benefit of the 27 mg dose compared to the 18 mg
dose for the primary efficacy endpoint. In fact, the 27 mg dose was numerically inferior
to that of the 18 mg dose. This dose-response curve, that technically is an inverted “U”
shaped curve, may merely reflect that daily doses at > 18 mg produce maximal
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population based efficacy and that efficacy at 18 mg and 27 mg may be statistically
similar because 27 mg may not be statistically inferior to that of 18 mg.
•

Considering that there is clearly increased toxicity at 27 mg vs 18 mg in a variety of
safety analyses, and that there is no additional benefit of 27 mg vs 18 mg, the maximal
dose that could be recommended would be 18 mg daily.

•

The data indicate the need (as phase 4 commitment) for the sponsor to conduct a doseresponse study to characterize the shape of the dose-response for efficacy and safety.

•

The study design of study 650, that allowed patients potentially not to achieve their
randomized treatment because patients were “optimally” treated in the titration period
(and supposedly had 0 “off” hours), did not compromise the ability of this study to show
dose-response data for efficacy. Only 12 total patients (N= 2 in Placebo; N=4 in18 mg
dose group; N=6 in 27 mg dose) did not achieve their randomized treatment because of
“optimal” efficacy. All 12 of these patients completed the trial.

•

The analyses of the other diary categories (e.g., “on” time, “on” time with or without
troublesome dyskinesia, sleep time), as secondary efficacy endpoints showed that the
decrease in “off” time was primarily related to a desirable increase in “on” time and this
increase in “on” time was primarily without troublesome dyskinesias. Neither did
rotigotine produce noteworthy increase in sleep time.

•

The sponsor did not provide nominal p-values for the secondary efficacy endpoints but
the numerical changes/effects are consistent with potentially clinically important benefits.

•

Not surprisingly, some patients treated with rotigotine may need to reduce their levodopa
treatment.

•

The results of study 515 show that rotigotine (at various “optimal” doses up to 36 mg
daily) was statistically superior to placebo in decreasing “off” time. However, I did not
consider results of this study to be very useful/helpful because most patients in this study
were treated with doses > 18 mg daily, and study 650 did not suggest that doses above 18
mg provide additional therapeutic benefit.

•

It is not clear why results from study 511 did not show that rotigotine treatment was
statistically superior over that of placebo. One possibility explaining these negative
results may be that the placebo response change was “excessive.” In study 511, the mean
change from baseline in “off” time at the end of the study was - 1.8 hrs, a potentially
greater response than what one might expect. Of relevance to this issue, the mean change
from baseline in “off” time for placebo at the end of study 650 and 515 was near – 1.0
hrs. In study 511, the mean change from baseline in “off” at the end of the study was
about -2.0 hrs for 9 mg and about – 1.8 hrs for the 18 mg, potentially statistically similar
changes. Of interest, the mean change from baseline in “off” at the end of the study for
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the 27 mg dose was numerically greatest at -2.4 hrs. Furthermore, considering that the pvalue the difference between 27 mg and placebo was 0.0965, with an adjusted mean of 1.8hrs for placebo , -2.4 hrs for rotigotine, and -0.6 hrs for an adjusted mean treatment
difference/effect, I suggest that if the mean placebo response was much lower and
approaching -1 hr, that a statistically significant difference (e.g., p < 0.05) would likely
have been observed.
In my experience, a reduction in “off” time from baseline is not as large was observed in
study 511 and more similar to those changes observed in studies 650 and 515. Results
from other NDAs that I have reviewed support my hypothesis that the placebo response
in study 511 was excessive. More specifically, in NDA 21479, the mean decrease in
“off” from baseline at the end of the study was about – 2.5 hrs for Zydis selegiline and
about -0.7 hrs for placebo. In NDA 21641 the mean decrease in “off” from baseline at
the end of the study was about – 2 hrs for rasagiline and about -0.9 hrs for placebo. I
think that an “excessive” placebo response largely accounts for the fact that this study
was negative for showing that rotigotine is effective in advanced Parkinson's Disease.

7

•

There were no major concerns about the efficacy of rotigotine based upon the review of
Dr. Sharon Yan, Statistical Reviewer.

•

The subgroup analyses did not suggest any significant concerns regarding the efficacy of
rotigotine.

OVERALL ASSESSMENT

7.1

7.2

Conclusions
•

I conclude that rotigotine is effective for adjunctive treatment (with levodopa) of patients
with advanced Parkinson's Disease at a maximal dose of 18 mg/day (the only dose
shown to be effective).

•

At this time, a complete and final assessment of the safety of using rotigotine for
adjunctive treatment of advanced Parkinson's Disease is not possible because there are
safety issues that yet need to be addressed by the sponsor.
Recommendation on Regulatory Action

I recommend a complete response action for rotigotine for advanced Parkinson's Disease based
upon :
• the unacceptable fact that there is crystal formation with the present patch;
• that additional safety analyses need to be completed and submitted :
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o Conduct analyses of TEAEs that might possibly reflect events (regardless of
level of severity) suggestive of the occurrence of hypotension/orthostatic
hypotension/postural dizziness for pool AS1 (double-blind phase of studies
511 and 650) for advanced Parkinson's Disease and for pool RS1 (doubleblind phase of studies 790 and 792).
o Conduct subgroup analyses of TEAEs occurring in certain subgroups (i.e.,
age, gender, concomitant medication such as vasodilator/hypotensive agents)
for pool AS1 (double-blind phase of studies 511 and 650) for advanced
Parkinson's Disease and for pool RS1 (double-blind phase of studies 790 and
792). In each of these requested subgroup analyses, the sponsor should
compare the incidence of TEAEs in each pool’s subgroup among each
randomized rotigotine group and any rotigotine group with that of the
respective placebo group in each pool’s subgroup. The sponsor’s subgroup
analyses of TEAEs only considered the frequency of TEAEs for rotigotine
treatment relative to each subgroup comparison and did not consider the
frequency for placebo treatment in each subgroup analysis. Although the
incidence of a certain TEAE such as vomiting could appear to be increased
for females (vs males) if the frequency was 20 % for rotigotine treatment in
females and 10 % for rotigotine treatment in males. However, if the incidence
of vomiting with placebo treatment was 20 % and 10 % respectively, for
females and males, there would not be any suggestion of an increased risk for
vomiting in females.
o Review CRFs to see if more specific characterizations can be made for
certain vague, nebulous preferred terms (PTs) such as “visual disorder,”
“visual disturbance,” and “sleep disorder.” If a more specific characterization
has been made after this review, please submit the new incidence analyses for
the PTs that have been altered. Please submit this for the TEAE analyses for
the whole study period, the titration period, the maintenance period, TEAE
persisting from titration into maintenance period according to
treatment/randomized rotigotine dose for studies 650, and 790, and 792
separately, and for pools AS1 and RS1
7.3

Recommendation on Postmarketing Actions

7.3.1
•

Risk Management Activity
I agree with the sponsor’s risk management plan that is primarily based upon providing
known toxicity and safety information in the label/package insert and conducting routine
pharmacovigilance and monitoring results from ongoing and future clinical trials with
rotigotine.
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7.3.2

Required Phase 4 Commitments

A dose-response study should characterize the rotigotine dose-response for efficacy and safety
for advanced Parkinson's Disease.
7.3.3
•
7.4

Other Phase 4 Requests
Not applicable to clinical review for advanced Parkinson's Disease other than as noted
above in section 1.2.2.
Labeling Review

•

7.5

A formal labeling review was not completed because the DNP decided not to conduct a
formal review because rotigotine cannot be approved at this time particularly because of
CMC deficiencies .
Comments to Applicant

•

Comments will be provided to the sponsor related to :
o Conduct analyses of TEAEs that might possibly reflect events (regardless of
level of severity) suggestive of the occurrence of hypotension/orthostatic
hypotension/postural dizziness for pool AS1 (double-blind phase of studies
511 and 650) for advanced Parkinson's Disease and for pool RS1 (doubleblind phase of studies 790 and 792).
o Conduct subgroup analyses of TEAEs occurring in certain subgroups (i.e.,
age, gender, concomitant medication such as vasodilator/hypotensive agents)
for pool AS1 (double-blind phase of studies 511 and 650) for advanced
Parkinson's Disease and for pool RS1 (double-blind phase of studies 790 and
792). In each of these requested subgroup analyses, the sponsor should
compare the incidence of TEAEs in each pool’s subgroup among each
randomized rotigotine group and any rotigotine group with that of the
respective placebo group in each pool’s subgroup. The sponsor’s subgroup
analyses of TEAEs only considered the frequency of TEAEs for rotigotine
treatment relative to each subgroup comparison and did not consider the
frequency for placebo treatment in each subgroup analysis. Although the
incidence of a certain TEAE such as vomiting could appear to be increased
for females (vs males) if the frequency was 20 % for rotigotine treatment in
females and 10 % for rotigotine treatment in males. However, if the incidence
of vomiting with placebo treatment was 20 % and 10 % respectively, for
females and males, there would not be any suggestion of an increased risk for
vomiting in females.
o Review CRFs to see if more specific characterizations can be made for
certain vague, nebulous preferred terms (PTs) such as “visual disorder,”
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“visual disturbance,” and “sleep disorder.” If a more specific characterization
has been made after this review, please submit the new incidence analyses for
the PTs that have been altered. Please submit this for the TEAE analyses for
the whole study period, the titration period, the maintenance period, TEAE
persisting from titration into maintenance period according to
treatment/randomized rotigotine dose for studies 650, and 790, and 792
separately, and for pools AS1 and RS1

APPENDICES
•

Not applicable

REFERENCES
•

Not applicable
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PEDIATRIC DEVELOPMENT PLAN
CLINICAL PHARMACOLOGY REVIEW

1. Background
NDA 21829 Supplement S-001 submitted in support of Neupro for the treatment of the
signs and symptoms of moderate to very severe primary Restless Legs Syndrome (RLS)
included a waiver for development in patients under 8 years of age and a deferral for
development in patients 8-17 years of age. Based on the Agency’s request and the fact
that the diagnosis of RLS and evaluation of symptoms relies on the subjective reporting
of the patients, the waiver request is amended to include patients up to 12 years of age.
The pediatric population to be studied with Neupro will be 13 to 17 years of age.
2. Pediatric Development Plan
Three clinical studies are planned for the pediatric clinical program in moderate to severe
primary RLS: a pharmacokinetic (PK) study to assess rotigotine PK following multiple
doses (SP1004), an open-label extension study to collect long-term tolerability and safety
data (SP1005) and a double-blind, placebo-controlled study to assess efficacy and safety.
3. SP1004 Study Design
SP1004 will be a multicenter, open-label, 2-group dose-escalation, Phase 2 study with
multiple administrations of the rotigotine transdermal system.
Objectives:
Primary: to determine the steady-state PK of rotigotine in adolescents with
idiopathic RLS after multiple patch administration with weekly escalating doses.
Secondary: assessment of the safety, tolerability, and efficacy of rotigotine
treatment in adolescents with idiopathic RLS.
Subjects: N=24 adolescent subjects, 13 to 17 years of age, with moderate to severe
primary RLS.
Dosing will be dependent on subject body weight and will be divided into 2 groups
(adolescents with body weight ≤50kg and adolescents with body weight >50kg).
The rotigotine dose will be increased weekly up to a maximum dose of 2mg/24h for the
≤50kg group and 3mg/24h for the >50kg group as detailed in the table below, unless
safety and tolerability assessments do not allow for further dose titration.

At Day 29, subjects will begin dose de-escalation by 1 dose step every 2 days until they
reach the lowest dose for their dosing schedule for medication withdrawal.
Dosing Justification
The doses demonstrated to be effective for RLS in adults are 1, 2 and 3mg/24h.
3
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Note: However the 1mg/24h dose was not superior to placebo in one of the trials.
These doses correspond to rotigotine AUC values of approximately 3 ng/mL*h, 6
ng/mL*h, and 9 ng/mL*h, respectively in adults. The target AUC for the first dose
applied to adolescents will be 3 ng/mL*h, corresponding to the AUC for the lowest
effective dose in adults. The doses needed to reach the respective exposure were
calculated based on allometric scaling of the rotigotine clearance in adults and based on
the following:
 Rotigotine is absorbed from the patch via the skin, following zero order kinetics.
Approximately 45% of the rotigotine from the patch is released within 24 hours
(0.2mg/cm2/24h). As the skin of children is considered to be comparable to adults
at the age of 2 years and older, it can be assumed similar absorption rate in
children to that in adults (Kearns et al 2003). However, as the study will be the
first in the adolescent population, the sponsor assumed 100% absorption from the
patch for starting dose estimation in adolescents.
Note: However, if the BA of rotigotine in children is similar to that in adults (as
expected based on Kearns at al), the dose needs to be higher.
 Rotigotine is primarily eliminated by metabolism: conjugation (sulfation and
glucuronidation) and oxidative desalkylation via cytochrome P450 enzymes with
subsequent conjugation. All enzymes known to be involved in the metabolism
show expression in the liver at 13 years of age close to the adult level (Johnson et
al 2006, Vietri et al 2001). Hence, no change in intrinsic clearance of rotigotine is
expected for children of ≥13 years of age compared to adults.
 Rotigotine is a lipophilic compound that is more likely to distribute into fatty
tissue. The body composition of children is different at very low age, however, at
the starting age for this study (13 years) body composition is similar to that of
adults (Kearns et al 2003, Friis-Hansen 1983). As the body weight is lower in
children compared with adults, dosing per kg body weight is being planned.
Note: No justification for the dose range division (by weight ≤50kg and >50kg) has
been provided by the sponsor.
 As less than 1% of rotigotine is eliminated renally (Cawello et al 2009) and no
difference is expected in renal elimination in the proposed age range of 13 to 17
years when compared to adults (Hines 2008), no adaptation for renal elimination
was considered necessary.
Note: rotigotine metabolites are primarily renally eliminated.
 Rotigotine shows a relatively high protein binding of about 92%. However, a
reduced amount of plasma protein is present only in neonates and infants; in
children and adolescents, the amount of plasma protein is equivalent to adults
(Ehrnebo et al 1971, Kurz et al 1977).
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Pharmacokinetics
Plasma concentrations will be measured based on samples taken at pre-determined time
points throughout the study after subjects have reached steady-state at each dose level.
Unconjugated rotigotine concentrations will be analyzed using standard non
compartmental analysis, leading to a reduced PK profile due to sparse sampling in this
study. In addition, the data will be used to build a population PK model to evaluate
potential differences in the PK of rotigotine over the investigated age range. All data will
be analyzed in an exploratory manner.
Note: The sponsor needs to specify the time for blood samples collection.
Efficacy Analyses
Periodic limb movements will be measured at baseline and at end of each dose step via
actimetry and will be summarized by dose step. A potential correlation of efficacy and
PK variables will be investigated. A model-based approach may be used.
4. SP1005 Study Design
SP1005 will be a multicenter, open-label, single-arm, dose-escalation study of
monotherapy of rotigotine transdermal system. This study will gather data on the longterm tolerability, safety, and efficacy of rotigotine transdermal system in adolescents with
idiopathic RLS, allowing subjects from SP1004 and SP1006 to continue in SP1005.
Subjects may remain in the study for 2 years after study entry.
Approximately 200 subjects may be eligible to enroll.
The primary objective of this study is to assess the long-term tolerability and safety of
rotigotine. The secondary objective is to assess the long-term efficacy of rotigotine
treatment in adolescents with idiopathic RLS.
Dosing
The study will begin with a Titration Period of up to 4 weeks (at maximum) with the aim
of achieving the individually optimized dosage (with a maximum dose of 2mg/24h or
3mg/24h, depending on body weight). Titration will be followed by a Maintenance
Period of up to 2 years, a 1-week Taper Period, and a 30-day Safety Follow-Up. Once a
subject’s dose has been optimized by the investigator, the subject should be maintained
on that dose throughout the Maintenance Period.
Summary statistics will be provided for the efficacy variables by dose.
5. SP1006 Study design
SP1006 will be a randomized, multi-center, double-blind, parallel group, placebocontrolled, fixed dose efficacy and safety study of monotherapy administration of
rotigotine transdermal patch in adolescent subjects, 13 to 17 years of age, with moderate
to severe primary RLS. The primary objective of this study will be to assess the efficacy
of rotigotine treatment in adolescents with moderate to severe primary RLS.
After completing a Screening Period, subjects will be randomized to either placebo or
one of the active doses. Subjects will receive their first dose of rotigotine at Baseline.
Dose levels for the active arms will be defined based on the results of SP1004.
The number of subjects to be enrolled will be dependent on the final study design.
Dosing
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The dose range will be determined based on results from the PK study SP1004. Subjects
will be titrated to their randomized dose and undergo a 12-week Maintenance Period.
After completing the Maintenance Period (or prematurely discontinuing the study),
subjects will enter a De-escalation Period during which the dose will be decreased every
other day as in the adult population.
The co-primary efficacy variables will be the change from Baseline to the end of the
Maintenance Period in the sum score of the IRLS rating scale and in the sum score of
CGI Item 1. Both co-primary endpoints must demonstrate significant results (at
significance level 0.025) to demonstrate superiority of this dose level of rotigotine over
placebo.
Population PK Analysis
Plasma concentrations of unconjugated rotigotine will be collected in SP1006. A
population PK model will be developed to further describe the influence of age on the
pharmacokinetics of rotigotine to support the results of SP1004. Efficacy variables may
be added to the model to support a PK/PD relationship.
The clinical pharmacology comments to the Pediatric Plan were conveyed to the
sponsor and the sponsor updated the pediatric development plan addressing these
comments. Their responses to the individual comment are provided below and are
considered acceptable.


The PK study (SP1004) should be prospectively powered to target a 95% CI
within 60% and 140% of the point estimate for the geometric mean estimates of
clearance and volume of distribution with 80% power for rotigotine in each age
group to be studied.

We have modified the pediatric plan to include this requirement. The following
paragraph has been added to the pediatric plan:
The study will be powered with 80% to target a 95% confidence interval within 60 and
140% of the point estimate for the geometric mean estimates of clearance and volume of
distribution.


You need to provide justification for the dose range division (by weight ≤50kg
and >50kg) in study SP1004.

The dose range division was originally established based on attempts to cover anticipated
weights associated with the age range of 13 to 17 and AUC projections. Following study
initiation and further review, it has become apparent that this dose range division is no
longer necessary. Accordingly, we have modified the pediatric plan and will amend the
protocol to eliminate the dose range division.
The updated wording is provided below:
The rotigotine dose will be increased weekly up to a maximum dose of 3mg/24h as
detailed in Table 2:1, unless safety and tolerability assessments do not allow for further
dose titration.
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Population
Subjects will be aged 13 to 17 years and meet the diagnosis of RLS.


You need to specify the time for blood samples collection.

The times for blood sample collection have been incorporated into the pediatric plan.
The updated wording is provided below:
Pharmacokinetics
Plasma concentrations will be measured based on samples taken at pre-determined time
points throughout the study after subjects have reached steady-state at each dose level.
The pharmacokinetic data will be analyzed in an exploratory manner for predefined
datasets. Unconjugated rotigotine concentrations will be analyzed using standard noncompartmental analysis, leading to a reduced PK profile due to sparse sampling in this
study. In addition, the concentration data will be used to build a population PK model to
evaluate potential differences in the PK of rotigotine over the investigated age range. All
data will be analyzed in an exploratory manner. The pharmacokinetic sampling
timepoints are listed in Table 2.2.



The data from the relevant studies should be combined to develop exposureresponse for safety and effectiveness endpoints. The goals of this analysis are: a)
to provide supportive evidence of effectiveness and b) to support the dosing
recommendations.
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We have modified the pediatric plan to include the commitment to conduct the requested
analyses. The following section has been added to the pediatric plan:
Exposure-response analyses
The data from SP1004, SP1005, and SP1006 will be combined to develop exposureresponse for safety and efficacy endpoints. The goals of these analyses are a) to provide
supportive evidence of effectiveness and b) to support the dosing recommendations.


You need to correct the timetable for the studies, e.g. study SP1004: Protocol
submission to FDA: October 2011

The dates for the SP1004 and SP1005 protocol submissions reflected their October filings
to IND 63,902 on 14 October 2011 (Sequence No. 0533). Since these protocols will have
to be amended to incorporate the requested changes, the dates have been revised to June
2012 in the pediatric plan. This allows for them to be submitted following the S-001/S002 action date of 02 June 2012.

26 Pages of Draft Labeling have been Withheld in Full as b4
(CCI/TS) immediately following this page
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60% corresponds to an 8th grade reading level. In our review of the PPI the target
reading level is at or below an 8th grade level.
Additionally, in 2008 the American Society of Consultant Pharmacists Foundation
(ASCP) in collaboration with the American Foundation for the Blind (AFB)
published Guidelines for Prescription Labeling and Consumer Medication
Information for People with Vision Loss. The ASCP and AFB recommended using
fonts such as Verdana, Arial or APHont to make medical information more
accessible for patients with vision loss. We have reformatted the PPI document
using the Verdana font, size 11.
In our review of the PPI we have:

4



simplified wording and clarified concepts where possible



ensured that the PPI is consistent with the prescribing information (PI)



removed unnecessary or redundant information



ensured that the PPI meets the criteria as specified in FDA’s Guidance for
Useful Written Consumer Medication Information (published July 2006)



ensured that the PPI is consistent with the approved comparator labeling where
applicable.

CONCLUSIONS
The PPI is acceptable with our recommended changes.

5

RECOMMENDATIONS


Please send these comments to the Applicant and copy DMPP on the
correspondence.



Our annotated versions of the PPI are appended to this memo. Consult DMPP
regarding any additional revisions made to the PI to determine if corresponding
revisions need to be made to the PPI.

Please let us know if you have any questions.

38 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS)
immediately following this page
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Selected Requirements of Prescribing Information (SRPI) Revised

Highlights (HL)
YES

YES

YES

NO
NO

YES

GENERAL FORMAT
1. Highlights (HL) must be in two-column format, with ½ inch margins on all sides and in a
minimum of 8-point font.
Comment:
2. HL is one-half page or less than one-half page (the HL Boxed Warning does not count against
the one-half page requirement). If longer than one-half page:
 Filing Period (Regulatory Project Manager Physicians’ Labeling Rule (PLR) Format
Review): RPM has notified the Cross-Discipline Team Leader (CDTL).
 End-of Cycle Period: A waiver has been or will be granted by the review division.
Comment:
3. All headings in HL must be presented in the center of a horizontal line, in UPPER-CASE letters
and bolded.
Comment:
4. White space must be present before each major heading in HL.
Comment:
5. Each summarized statement in HL must reference the section(s) or subsection(s) of the Full
Prescribing Information (FPI) that contains more detailed information. The preferred format is
the numerical identifier in parenthesis [e.g., (1.1)] at the end of each information summary (e.g.
end of each bullet).
Comment: There Is No Cross Reference To The First Bullet Under Adverse Reactions Heading
In The HL.
6. Section headings are presented in the following order in HL:
Section

Required/Optional

Required
 Highlights Heading
Required
 Highlights Limitation Statement
Required
 Product Title
Required
 Initial U.S. Approval
Required if a Boxed Warning is in the FPI
 Boxed Warning
Required for only certain changes to PI*
 Recent Major Changes
Required
 Indications and Usage
Required
 Dosage and Administration
Required
 Dosage Forms and Strengths
Required (if no contraindications must state “None.”)
 Contraindications
Not required by regulation, but should be present**
 Warnings and Precautions
Required
 Adverse Reactions
Optional
 Drug Interactions
Optional
 Use in Specific Populations
 Patient Counseling Information Statement Required
Required
 Revision Date
* See Recent Major Changes section below.
** Virtually all product labeling should include at least one Warning and Precaution.

Comment:
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YES

7.

A horizontal line must separate HL and Table of Contents (TOC).
Comment:

YES

HIGHLIGHT DETAILS
Highlights Heading
8. At the beginning of HL, the following heading must be bolded and appear in all UPPER CASE
letters: “HIGHLIGHTS OF PRESCRIBING INFORMATION”.
Comment:

YES

9.

YES

Product Title
10. Product title in HL must be bolded.
Comment:

YES

Initial U.S. Approval
11. Initial U.S. Approval in HL must be placed immediately beneath the product title, bolded, and
include the verbatim statement “Initial U.S. Approval:” followed by the 4-digit year.
Comment:

N/A
N/A

N/A

N/A

N/A

Highlights Limitation Statement
The bolded HL Limitation Statement must be on the line immediately beneath the HL heading
and must state: “These highlights do not include all the information needed to use (insert
name of drug product in UPPER CASE) safely and effectively. See full prescribing
information for (insert name of drug product in UPPER CASE).”
Comment:

Boxed Warning
12. All text must be bolded.
Comment:
13. Must have a centered heading in UPPER-CASE, containing the word “WARNING” (even if
more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS
INFECTIONS”).
Comment:
14. Must always have the verbatim statement “See full prescribing information for complete boxed
warning.” centered immediately beneath the heading.
Comment:
15. Must be limited in length to 20 lines (this does not include the heading and statement “See full
prescribing information for complete boxed warning.”)
Comment:
16. Should use sentence case for summary (combination of uppercase and lowercase letters typical
in a sentence).
Comment:
Version March 2012
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YES

YES
YES

YES

YES

YES

YES

YES

YES

Recent Major Changes (RMC)
17. Other than these five sections of the FPI: Boxed Warning, Indications and Usage, Dosage and
Administration, Contraindications, and Warnings and Precautions, there are no other sections
noted in RMC.
Comment:
18. Must be listed in same order in HL as they appear in FPI.
Comment:
19. Includes heading(s) and if appropriate subheading(s) of labeling section(s) affected by the recent
major change, together with each section’s identifying number and date (month/year format) on
which the change was incorporated in the PI (supplement approval date). For example, “Dosage
and Administration, Coronary Stenting (2.2) --- 2/2010”.
Comment:
20. Must list changes for at least one year after the supplement is approved and must be removed at
the first printing subsequent to one year (e.g., no listing should be one year older than revision
date).
Comment:
Indications and Usage
21. If a product belongs to an established pharmacologic class, the following statement is required in
the Indications and Usage section of HL: [(Product) is a (name of class) indicated for
(indication)].”
Comment:
Dosage Forms and Strengths
22. For a product that has several dosage forms, bulleted subheadings (e.g., capsules, tablets,
injection, suspension) or tabular presentations of information is used.
Comment:
Contraindications
23. All contraindications listed in the FPI must also be listed in HL or must include the statement
“None” if no contraindications are known.
Comment:
24. Each contraindication is bulleted when there is more than one contraindication.
Comment:
Adverse Reactions
25. For drug products other than vaccines, the verbatim bolded statement must be present: “To
report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at
(insert manufacturer’s phone number) or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch”. Only includes a U.S. phone number.
Comment:

Version March 2012

Reference ID: 3110411

Page 4 of 8

Selected Requirements of Prescribing Information (SRPI) Revised

YES

Patient Counseling Information Statement
26. Must include one of the following bolded verbatim statements:
Product does not have FDA-approved patient labeling:
 “See 17 for PATIENT COUNSELING INFORMATION”
Product has FDA-approved patient labeling:
 “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.”
 “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide.”
Comment:

YES

Revision Date
27. Bolded revision date (i.e., “Revised: MM/YYYY or Month Year”) must be at the end of HL.
Comment: .

Contents: Table of Contents (TOC)
YES
YES

NO

N/A

YES
YES
NO

YES

GENERAL FORMAT
28. A horizontal line must separate TOC from the FPI.
Comment:
29. The following bolded heading in all UPPER CASE letters must appear at the beginning of TOC:
“FULL PRESCRIBING INFORMATION: CONTENTS”.
Comment:
30. The section headings and subheadings (including title of the Boxed Warning) in the TOC must
match the headings and subheadings in the FPI.
Comment: TOC states "1.1 Parkinson's Disease" whereas the FPI states "1.1 Parkinson's
Disease (PD)." TOC states "1.2 Restless Legs Syndrome" whereas the FPI states "1.2 Restless
Legs Syndrome (RLS)."
31. The same title for the Boxed Warning that appears in the HL and FPI must also appear at the
beginning of the TOC in UPPER-CASE letters and bolded.
Comment:
32. All section headings must be bolded and in UPPER CASE.
Comment:
33. All subsection headings must be indented, not bolded and in title case.
Comment:
34. When a section or subsection is omitted, the numbering does not change.
Comment: Section 12.4 Is Reserved For Microbiology And Section 12.5 Is Reserved For
Pharmacolgenomics. Thus, "Pharmacokinetics In Special Populations" Should Be 12.6 And
"Adhesion" Should Be 12.7.
35. If a section or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading
“FULL PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk
Version March 2012
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and the following statement must appear at the end of TOC: “*Sections or subsections omitted
from the Full Prescribing Information are not listed.”
Comment:

Full Prescribing Information (FPI)
YES

YES
NO

GENERAL FORMAT
36. The following heading must appear at the beginning of the FPI in UPPER CASE and bolded:
“FULL PRESCRIBING INFORMATION”.
Comment:
37. All section and subsection headings and numbers must be bolded.
Comment:
38. The bolded section and subsection headings must be named and numbered in accordance with
21 CFR 201.56(d)(1) as noted below. If a section/subsection is omitted, the numbering does not
change.
Boxed Warning
1 INDICATIONS AND USAGE
2 DOSAGE AND ADMINISTRATION
3 DOSAGE FORMS AND STRENGTHS
4 CONTRAINDICATIONS
5 WARNINGS AND PRECAUTIONS
6 ADVERSE REACTIONS
7 DRUG INTERACTIONS
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
8.2 Labor and Delivery
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use
9 DRUG ABUSE AND DEPENDENCE
9.1 Controlled Substance
9.2 Abuse
9.3 Dependence
10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
12.4 Microbiology (by guidance)
12.5 Pharmacogenomics (by guidance)
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
13.2 Animal Toxicology and/or Pharmacology
14 CLINICAL STUDIES
15 REFERENCES
16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION
Version March 2012
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Comment: Section 9.2 Is Titled "Abuse And Dependence"; But There Is No Such Title. The
Information In Section 9.2 Is About Dependence. Recommend Using Section 9.3 For This
Information And To Use The Title "Dependence". Section 6.2 Should Be "Postmarketing
Experience"; Section 12.5 Is Reserved For "Pharmacogenomics". See SRPI Item #34.

YES

NO

YES

39. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for

Use) must not be included as a subsection under Section 17 (Patient Counseling Information).
All patient labeling must appear at the end of the PI at approval.
Comment:
40. The preferred presentation for cross-references in the FPI is the section heading (not subsection
heading) followed by the numerical identifier in italics. For example, [see Warnings and
Precautions (5.1)].
Comment: Section 2 And Section 5.2 Have The Incorrect Presentation For Cross-Referencing.
41. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or
subsections must be marked with a vertical line on the left edge.
Comment:
FULL PRESCRIBING INFORMATION DETAILS

N/A
N/A

N/A

Boxed Warning
42. All text is bolded.
Comment:
43. Must have a heading in UPPER-CASE, containing the word “WARNING” (even if more than
one Warning, the term, “WARNING” and not “WARNINGS” should be used) and other words
to identify the subject of the Warning (e.g., “WARNING: SERIOUS INFECTIONS”).
Comment:
44. Should use sentence case (combination of uppercase and lowercase letters typical in a sentence)
for the information in the Boxed Warning.
Comment:
Contraindications

N/A

45. If no Contraindications are known, this section must state “None”.

Comment:

YES

Adverse Reactions
46. When clinical trials adverse reactions data is included (typically in the “Clinical Trials
Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate
modification should precede the presentation of adverse reactions:
(b) (4)
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Comment:

NO

47. When postmarketing adverse reaction data is included (typically in the “Postmarketing

Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate
modification should precede the presentation of adverse reactions:
(b) (4)

Comment: If There Are No New Postmarketing Signals, Suggest Complete Removal Of This
Subsection.

YES

Patient Counseling Information
48. Must reference any FDA-approved patient labeling, include the type of patient labeling, and use
one of the following statements at the beginning of Section 17:
 “See FDA-approved patient labeling (Medication Guide)”
 “See FDA-approved patient labeling (Medication Guide and Instructions for Use)”
 “See FDA-approved patient labeling (Patient Information)"
 “See FDA-approved patient labeling (Instructions for Use)"
 “See FDA-approved patient labeling (Patient Information and Instructions for Use)”
Comment:
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Highlights (HL)
YES

NO

YES

YES
NO

NO

GENERAL FORMAT
1. Highlights (HL) must be in two-column format, with ½ inch margins on all sides and in a
minimum of 8-point font.
Comment:
2. HL is one-half page or less than one-half page (the HL Boxed Warning does not count against
the one-half page requirement). If longer than one-half page:
 Filing Period (Regulatory Project Manager Physicians’ Labeling Rule (PLR) Format
Review): RPM has notified the Cross-Discipline Team Leader (CDTL).
 End-of Cycle Period: A waiver has been or will be granted by the review division.
Comment: The HL Will Be Greater Than One-Half Of A Page When The Most Common
Adverse Reactions Are Added. This Does Not Count The Note To The Applicant..
3. All headings in HL must be presented in the center of a horizontal line, in UPPER-CASE letters
and bolded.
Comment:
4. White space must be present before each major heading in HL.
Comment:
5. Each summarized statement in HL must reference the section(s) or subsection(s) of the Full
Prescribing Information (FPI) that contains more detailed information. The preferred format is
the numerical identifier in parenthesis [e.g., (1.1)] at the end of each information summary (e.g.
end of each bullet).
Comment: There Is No Cross Reference To The Last Statement In The Warnings And
Precautions Heading In The HL.
6. Section headings are presented in the following order in HL:
Section

Required/Optional

Required
 Highlights Heading
Required
 Highlights Limitation Statement
Required
 Product Title
Required
 Initial U.S. Approval
Required if a Boxed Warning is in the FPI
 Boxed Warning
Required for only certain changes to PI*
 Recent Major Changes
Required
 Indications and Usage
Required
 Dosage and Administration
Required
 Dosage Forms and Strengths
Required (if no contraindications must state “None.”)
 Contraindications
Not required by regulation, but should be present**
 Warnings and Precautions
Required
 Adverse Reactions
Optional
 Drug Interactions
Optional
 Use in Specific Populations
 Patient Counseling Information Statement Required
Required
 Revision Date
* See Recent Major Changes section below.
** Virtually all product labeling should include at least one Warning and Precaution.
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Comment: The Adverse Reactions Limitations Statement Is In The Wrong Place (It Should Be
Under The Adverse Reactions Heading; Not The Use In Specific Population Heading.
YES

7.

A horizontal line must separate HL and Table of Contents (TOC).
Comment:

YES

HIGHLIGHT DETAILS
Highlights Heading
8. At the beginning of HL, the following heading must be bolded and appear in all UPPER CASE
letters: “HIGHLIGHTS OF PRESCRIBING INFORMATION”.
Comment:

NO

9.

YES

Product Title
10. Product title in HL must be bolded.
Comment:

NO

Initial U.S. Approval
11. Initial U.S. Approval in HL must be placed immediately beneath the product title, bolded, and
include the verbatim statement “Initial U.S. Approval:” followed by the 4-digit year.
Comment: Include the four digit year "2012."

N/A
N/A

N/A

N/A

Highlights Limitation Statement
The bolded HL Limitation Statement must be on the line immediately beneath the HL heading
and must state: “These highlights do not include all the information needed to use (insert
name of drug product in UPPER CASE) safely and effectively. See full prescribing
information for (insert name of drug product in UPPER CASE).”
Comment: The Name Of The Drug Should Be Capitalized In The HL Limitation Statement
"NEUPRO."

Boxed Warning
12. All text must be bolded.
Comment:
13. Must have a centered heading in UPPER-CASE, containing the word “WARNING” (even if
more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS
INFECTIONS”).
Comment:
14. Must always have the verbatim statement “See full prescribing information for complete boxed
warning.” centered immediately beneath the heading.
Comment:
15. Must be limited in length to 20 lines (this does not include the heading and statement “See full
prescribing information for complete boxed warning.”)
Comment:
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N/A

16. Should use sentence case for summary (combination of uppercase and lowercase letters typical

in a sentence).
Comment:

YES

YES
NO

YES

YES

YES

YES

YES

NO

Recent Major Changes (RMC)
17. Other than these five sections of the FPI: Boxed Warning, Indications and Usage, Dosage and
Administration, Contraindications, and Warnings and Precautions, there are no other sections
noted in RMC.
Comment:
18. Must be listed in same order in HL as they appear in FPI.
Comment:
19. Includes heading(s) and if appropriate subheading(s) of labeling section(s) affected by the recent
major change, together with each section’s identifying number and date (month/year format) on
which the change was incorporated in the PI (supplement approval date). For example, “Dosage
and Administration, Coronary Stenting (2.2) --- 2/2010”.
Comment: Include The Date For The Change (E.G., 3/2012).
20. Must list changes for at least one year after the supplement is approved and must be removed at
the first printing subsequent to one year (e.g., no listing should be one year older than revision
date).
Comment:
Indications and Usage
21. If a product belongs to an established pharmacologic class, the following statement is required in
the Indications and Usage section of HL: [(Product) is a (name of class) indicated for
(indication)].”
Comment:
Dosage Forms and Strengths
22. For a product that has several dosage forms, bulleted subheadings (e.g., capsules, tablets,
injection, suspension) or tabular presentations of information is used.
Comment:
Contraindications
23. All contraindications listed in the FPI must also be listed in HL or must include the statement
“None” if no contraindications are known.
Comment:
24. Each contraindication is bulleted when there is more than one contraindication.
Comment:
Adverse Reactions
25. For drug products other than vaccines, the verbatim bolded statement must be present: “To
report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at
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(insert manufacturer’s phone number) or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch”. Only includes a U.S. phone number.
Comment: This Statement Should Be Moved To Under The Adverse Reaction Heading.

YES

Patient Counseling Information Statement
26. Must include one of the following bolded verbatim statements:
Product does not have FDA-approved patient labeling:
 “See 17 for PATIENT COUNSELING INFORMATION”
Product has FDA-approved patient labeling:
 “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.”
 “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide.”
Comment:

NO

Revision Date
27. Bolded revision date (i.e., “Revised: MM/YYYY or Month Year”) must be at the end of HL.
Comment: Include This Date (This Date Can Be Changed Again When The Final PI Is
Approved).

Contents: Table of Contents (TOC)
NO
YES

NO

N/A

YES
YES
NO

GENERAL FORMAT
28. A horizontal line must separate TOC from the FPI.
Comment:
29. The following bolded heading in all UPPER CASE letters must appear at the beginning of TOC:
“FULL PRESCRIBING INFORMATION: CONTENTS”.
Comment:
30. The section headings and subheadings (including title of the Boxed Warning) in the TOC must
match the headings and subheadings in the FPI.
Comment: Multiple Headings Do Not Match.
31. The same title for the Boxed Warning that appears in the HL and FPI must also appear at the
beginning of the TOC in UPPER-CASE letters and bolded.
Comment:
32. All section headings must be bolded and in UPPER CASE.
Comment:
33. All subsection headings must be indented, not bolded and in title case.
Comment:
34. When a section or subsection is omitted, the numbering does not change.
Comment: The Pediatric Use Subsection Should Be 8.4; Not 8.5
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NO

35. If a section or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading

“FULL PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk
and the following statement must appear at the end of TOC: “*Sections or subsections omitted
from the Full Prescribing Information are not listed.”
Comment: Include A Period After This Statement.

Full Prescribing Information (FPI)
NO

YES
NO

GENERAL FORMAT
36. The following heading must appear at the beginning of the FPI in UPPER CASE and bolded:
“FULL PRESCRIBING INFORMATION”.
Comment:
37. All section and subsection headings and numbers must be bolded.
Comment:
38. The bolded section and subsection headings must be named and numbered in accordance with
21 CFR 201.56(d)(1) as noted below. If a section/subsection is omitted, the numbering does not
change.
Boxed Warning
1 INDICATIONS AND USAGE
2 DOSAGE AND ADMINISTRATION
3 DOSAGE FORMS AND STRENGTHS
4 CONTRAINDICATIONS
5 WARNINGS AND PRECAUTIONS
6 ADVERSE REACTIONS
7 DRUG INTERACTIONS
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
8.2 Labor and Delivery
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use
9 DRUG ABUSE AND DEPENDENCE
9.1 Controlled Substance
9.2 Abuse
9.3 Dependence
10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
12.4 Microbiology (by guidance)
12.5 Pharmacogenomics (by guidance)
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
13.2 Animal Toxicology and/or Pharmacology
14 CLINICAL STUDIES
15 REFERENCES
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16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION

Comment: Section 6.1 Should Be "Clinical Trials Experience"; Section 6.2 Should Be
Postmarketing Experience; Section 8.1 Should Be "Pregnancy"; Section 8.4 Should Be
"Pediatric Use"; Section 12.5 Is Reserved For Pharmacogenomics. There Should Not Be A
Section 12.6 Called "Drug Interactions" Because There Is Already A Section 7 Called "Drug
Interactions." This Information Is Typically Included In Section 12.3 As A Subheader "Drug
Interaction Studies." There Should Never A Three-Digit Section (E.G., 12.6.1). Section 14 Is
Called "Clinical Studies" Not "Clinical Studie." Section 17 Should Be "Patient Counseling
Information."

YES

NO

NO

39. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for

Use) must not be included as a subsection under Section 17 (Patient Counseling Information).
All patient labeling must appear at the end of the PI at approval.
Comment:
40. The preferred presentation for cross-references in the FPI is the section heading (not subsection
heading) followed by the numerical identifier in italics. For example, [see Warnings and
Precautions (5.1)].
Comment: Multiple Places Have The Incorrect Presentation For Cross-Referencing.
41. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or
subsections must be marked with a vertical line on the left edge.
Comment:
FULL PRESCRIBING INFORMATION DETAILS

N/A
N/A

N/A

N/A

Boxed Warning
42. All text is bolded.
Comment:
43. Must have a heading in UPPER-CASE, containing the word “WARNING” (even if more than
one Warning, the term, “WARNING” and not “WARNINGS” should be used) and other words
to identify the subject of the Warning (e.g., “WARNING: SERIOUS INFECTIONS”).
Comment:
44. Should use sentence case (combination of uppercase and lowercase letters typical in a sentence)
for the information in the Boxed Warning.
Comment:
Contraindications
45. If no Contraindications are known, this section must state “None”.
Comment:
Adverse Reactions
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YES

46. When clinical trials adverse reactions data is included (typically in the “Clinical Trials

Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate
modification should precede the presentation of adverse reactions:
(b) (4)

Comment:

NO

47. When postmarketing adverse reaction data is included (typically in the “Postmarketing

Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate
modification should precede the presentation of adverse reactions:
(b) (4)

Comment: If There Are No New Postmarketing Signals, Suggest Complete Removal Of This
Subsection.

YES

Patient Counseling Information
48. Must reference any FDA-approved patient labeling, include the type of patient labeling, and use
one of the following statements at the beginning of Section 17:
 “See FDA-approved patient labeling (Medication Guide)”
 “See FDA-approved patient labeling (Medication Guide and Instructions for Use)”
 “See FDA-approved patient labeling (Patient Information)"
 “See FDA-approved patient labeling (Instructions for Use)"
 “See FDA-approved patient labeling (Patient Information and Instructions for Use)”
Comment:

Version March 2012

Reference ID: 3106292

Page 8 of 8

--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------------------/s/
---------------------------------------------------ERIC R BRODSKY
03/23/2012
ANN M TRENTACOSTI
03/23/2012
Signing for Laurie Burke

Reference ID: 3106292

MEMORANDUM

DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

______________________________________________________________________________________________________________________________

CLINICAL INSPECTION SUMMARY

DATE:

October 29, 2008

TO:

Susan Daugherty, Regulatory Health Project Manager
Leonard Kapcala, M. D., Medical Officer
Division of Neurology Drug Products

THROUGH: Constance Lewin, M.D., M.P.H.
Branch Chief
Good Clinical Practice Branch I
Division of Scientific Investigations
FROM:

Antoine El-Hage, Ph.D.
Regulatory Pharmacologist
Good Clinical Practice Branch I
Division of Scientific Investigations

SUBJECT:

Evaluation of Clinical Inspections

NDA:

21-829 SE1 001

APPLICANT: UCB, Inc.
DRUG:
NME:

Neupro (rotigotine) Transdermal Patch
No

THERAPEUTIC CLASSIFICATION: Standard Review
INDICATION: Treatment of subjects with advanced-stage, idiopathic Parkinson’s
disease
CONSULTATION REQUEST DATE: September 14, 2008
DIVISION ACTION GOAL DATE: November 11, 2008
PDUFA DATE: November 11, 2008
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I. BACKGROUND:
Neupro (rotigotine) is approved for the treatment of the signs and symptoms of earlystage idiopathic Parkinson’s disease. UCB, Inc. has submitted a supplemental new drug
application for marketing approval of Neupro to expand the label and indication for a
more severely affected population with advanced Parkinson’s disease.
The review division requested inspection of protocol SP650: “A multi-center,
multinational, phase 3, randomized, double-blind, parallel group, placebo-controlled trial
of the efficacy and safety of rotigotine CDS patch (2 target doses) in subjects with
advanced-stage, idiopathic Parkinson’s disease who are not well controlled on levodopa.”
The sponsor submitted results from protocol SP650 in support of NDA 21-829 SE1 001.
The primary objective of study protocol SP650 was to show that rotigotine is efficacious
in advanced-stage disease patients as an adjuvant therapy. A secondary objective was to
demonstrate the tolerability and safety of rotigotine. The inspection targeted three
domestic clinical investigators who enrolled a relatively large number of subjects.
II. RESULTS (by protocol/site):
Name of CI,
site # and location
Paul A.Nausieda, M.D
Wisconsin Institute for
Neurologic and Sleep
Disorders
945 12th Street, Suite #
4602
Milwaukee, WI 53233
Site # 56
Enrico Fazzini, D.O., Ph.D.
New York University
Medical Center
345 East 37th Street, Suite
317C
New York, NY 10016
Site # 62
Daniel Truong, M.D.
9940 Talbert Avenue, Suite
204
Fountain Valley, CA92708
And 701 East 28th Street,
#401
Long Beach, CA 90806
Site # 30

Protocol and # of
subjects
Protocol SP650
27 subjects

Inspection
Dates
9/15-17/08

Final
Classification
Pending
(preliminary
classification
NAI)

Protocol SP650
23 subjects

9/22-24/08

Pending
(Preliminary
classification
NAI)

Protocol SP650
20 subjects

10/7-9/08

Pending
(Preliminary
classification
NAI)
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Key to Classifications
NAI = No deviations
VAI = Deviation(s) from regulations
OAI = Significant deviations for regulations. Data unreliable.
Pending = Preliminary classification based on e-mail communication from the field; EIR
has not been received from the field and complete review of EIR is pending.

Protocol SP650
1. Paul A. Nausieda, M.D.
Wisconsin Institute for Neurologic and Sleep Disorders
945 N. 12th Street, Suite 4602
Milwaukee, WI 53233
Observations noted below are based on an e-mail summary statement from the
FDA field investigator; the EIR for this inspection is currently pending. An
inspection summary addendum will be generated if conclusions change
significantly upon receipt and review of the EIR
At this site, a total of 31 subjects were screened; 4 subjects were reported as screen
failures; 27 subjects were randomized; 23 subjects completed the double-blind
portion of the study and entered the open-label. 15 subjects completed the openlabel portion of the study. Informed consent for all subjects was verified to be
signed by subjects prior to enrollment. There were no subjects enrolled prior to
IRB approval of the protocol and informed consent.
The medical records/source data for 27 subjects were reviewed in depth, and the
source data were compared to case report forms, data listings and primary efficacy
measures and adverse events. Adverse events experienced by subjects were
reported to the IRB and the sponsor within the required time frames. The records
reviewed were accurate and no regulatory violations were found that would impact
the results. There were no limitations to this inspection.
The data appear acceptable in support of the pending application.
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2.

Enrico Fazzini, D.O., Ph.D
New York University Medical Center
345 East 37th Street, Suite 317C
New York, NY 10016
Observations noted below are based on an e-mail summary statement from the
field investigator; the EIR for this inspection is currently pending. An
inspection addendum will be generated if conclusions change significantly upon
receipt and review of the final EIR.
At this site, a total of 26 subjects were screened; 3 subjects were reported as
screen failures; 23 subjects were randomized and 2 subjects were discontinued
and the reason(s) were documented. 21 subjects entered the open-label portion of
the study. Informed consent for all subjects was verified.
The medical records/source data for 23 subjects were reviewed in depth including
drug accountability records, and source documents were compared to data
listings, primary efficacy endpoints and adverse events.
The medical records reviewed disclosed no adverse findings that would reflect
negatively on the reliability of the data. In general, the records reviewed were
found to be in order and verifiable. There were no known limitations to this
inspection.
The data appear acceptable in support of the pending application.

3.

Daniel Truong, M.D.
The Parkinson’s and Movement Disorder Institute
9940 Talbert Avenue, Suite 204
Fountain Valley, CA 92708
And
701 East 28th Street, #401
Long Beach, CA 90806
Observations noted below are based on an e-mail summary statement from the
FDA field investigator; the EIR for this inspection is currently pending. An
inspection summary addendum will be generated if conclusions change
significantly upon receipt and review of the EIR.
At this site, a total of 31 subjects were screened, and 1 subject was prematurely
discontinued and the reason was documented. 30 subjects were randomized and
19 subjects completed the study. Informed consent for all subjects was verified.
The medical records/source documents for 19 subjects were reviewed in depth
including drug accountability records, and source documents were compared to
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data listings, primary efficacy endpoints and adverse events. Adverse events
experienced by study subjects were reported to the sponsor and IRB in a timely
manner. Our investigation found no significant problems that would impact the
results. There were no known limitations to this inspection.
The data appear acceptable in support of the pending application.
OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS
The inspection of Drs. Nausieda, Fazzini and Truong revealed no significant problems
that would adversely impact data acceptability. Observations noted for these
investigators are based on e-mail summary statements from the FDA field investigators;
the EIRs for these inspections are currently pending. An inspection summary addendum
will be generated if conclusions change significantly upon receipt and review of the EIRs.
The data submitted from the inspected sites are acceptable in support of the pending
application.
{See appended electronic signature page}
Antoine El-Hage, Ph.D.
Regulatory Pharmacologist
Good Clinical Practice Branch I
Division of Scientific Investigations
CONCURRENCE:
{See appended electronic signature page}
Constance Lewin, M.D., M.P.H.
Branch Chief
Good Clinical Practice Branch I
Division of Scientific Investigations

--------------------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------------------/s/
--------------------Constance Lewin
10/29/2008 04:24:23 PM
MEDICAL OFFICER
Entered into DFS by branch chief on behalf of
primary reviewer Dr. Antoine El-Hage.
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NDA REGULATORY FILING REVIEW
(Including Memo of Filing Meeting)
NDA #

21-829

Supplement #

1 and 2

Efficacy Supplement Type SE-

1

Proprietary Name: Neupro Transdermal Patch
Established Name: rotigotine
Strengths: 1 mg, 2 mg, 3 mg, 4 mg, 6 mg, and 8 mg
Applicant: Schwarz Pharma
Agent for Applicant (if applicable):
Date of Application: September 21, 2007 and October 5, 2007
Date of Receipt: October 11, 2007
Date clock started after UN:
Date of Filing Meeting:
Filing Date: December 5, 2007
Action Goal Date (optional):
User Fee Goal Date:

August 11, 2008

Indication(s) requested: Supplemental application 001 proposes an added indication to treat “the signs

and symptoms of advanced Parkinson’s disease” and supplemental application 002 proposes an
added indication to treat “the signs and symptoms of moderate to very severe primary Restless Legs
Syndrome (RLS).”
Type of Original NDA:
AND (if applicable)
Type of Supplement:

(b)(1)

(b)(2)

(b)(1)

(b)(2)

NOTE:
(1)
If you have questions about whether the application is a 505(b)(1) or 505(b)(2) application, see
Appendix A. A supplement can be either a (b)(1) or a (b)(2) regardless of whether the original NDA
was a (b)(1) or a (b)(2). If the application or efficacy supplement is a (b)(2), complete Appendix B.
Review Classification:
S
Resubmission after withdrawal?
Chemical Classification: (1,2,3 etc.)
Other (orphan, OTC, etc.)

P
Resubmission after refuse to file?
3

Form 3397 (User Fee Cover Sheet) submitted:
User Fee Status:

YES

NO

Paid
Exempt (orphan, government)
Waived (e.g., small business, public health)

NOTE: If the NDA is a 505(b)(2) application, and the applicant did not pay a fee in reliance on the 505(b)(2)
exemption (see box 7 on the User Fee Cover Sheet), confirm that a user fee is not required by contacting the
User Fee staff in the Office of Regulatory Policy. The applicant is required to pay a user fee if: (1) the
product described in the 505(b)(2) application is a new molecular entity or (2) the applicant claims a new
indication for a use that that has not been approved under section 505(b). Examples of a new indication for a
use include a new indication, a new dosing regime, a new patient population, and an Rx-to-OTC switch. The
best way to determine if the applicant is claiming a new indication for a use is to compare the applicant’s
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proposed labeling to labeling that has already been approved for the product described in the application.
Highlight the differences between the proposed and approved labeling. If you need assistance in determining
if the applicant is claiming a new indication for a use, please contact the User Fee staff.
●

Is there any 5-year or 3-year exclusivity on this active moiety in any approved (b)(1) or (b)(2)
NO
application?
YES
If yes, explain: NEUPRO is covered by a five-year period of new chemical entity exclusivity that is

currently scheduled to expire on May 9, 2012.
Note: If the drug under review is a 505(b)(2), this issue will be addressed in detail in appendix B.
●
Does another drug have orphan drug exclusivity for the same indication? YES
●

NO

If yes, is the drug considered to be the same drug according to the orphan drug definition of sameness
[21 CFR 316.3(b)(13)]?
NO
YES
If yes, consult the Director, Division of Regulatory Policy II, Office of Regulatory Policy (HFD-007).

●

Is the application affected by the Application Integrity Policy (AIP)?
If yes, explain:

YES

NO

●

If yes, has OC/DMPQ been notified of the submission?

YES

NO

●

Does the submission contain an accurate comprehensive index?
If no, explain:

YES

NO

●

Was form 356h included with an authorized signature?
If foreign applicant, both the applicant and the U.S. agent must sign.

YES

NO

●

Submission complete as required under 21 CFR 314.50?
If no, explain:

YES

NO

•

Answer 1, 2, or 3 below (do not include electronic content of labeling as an partial electronic
submission).
1. This application is a paper NDA

YES

2. This application is an eNDA or combined paper + eNDA
YES
This application is:
All electronic
Combined paper + eNDA
CTD format
This application is in: NDA format
Combined NDA and CTD formats
Does the eNDA, follow the guidance?
(http://www.fda.gov/cder/guidance/2353fnl.pdf)

YES

NO

If an eNDA, all forms and certifications must be in paper and require a signature.
If combined paper + eNDA, which parts of the application were submitted in electronic format?
Additional comments:
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3. This application is an eCTD NDA.
YES
If an eCTD NDA, all forms and certifications must either be in paper and signed or be
electronically signed.
Additional comments:
●

Patent information submitted on form FDA 3542a?

YES

●

Exclusivity requested?

●

Correctly worded Debarment Certification included with authorized signature? YES
If foreign applicant, both the applicant and the U.S. Agent must sign the certification.

NO

YES,

3
Years
NO
years
NOTE: An applicant can receive exclusivity without requesting it; therefore, requesting exclusivity is
not required.
NO

NOTE: Debarment Certification should use wording in FD&C Act section 306(k)(1) i.e.,
“[Name of applicant] hereby certifies that it did not and will not use in any capacity the services of
any person debarred under section 306 of the Federal Food, Drug, and Cosmetic Act in connection
with this application.” Applicant may not use wording such as “To the best of my knowledge . . . .”
●

Are the required pediatric assessment studies and/or deferral/partial waiver/full waiver of pediatric
studies (or request for deferral/partial waiver/full waiver of pediatric studies) included?
NO
YES

●

If the submission contains a request for deferral, partial waiver, or full waiver of studies, does the
application contain the certification required under FD&C Act sections 505B(a)(3)(B) and (4)(A) and
NO
(B)?
YES

●

Is this submission a partial or complete response to a pediatric Written Request?

YES

NO

If yes, contact PMHT in the OND-IO
●

NO
Financial Disclosure forms included with authorized signature?
YES
(Forms 3454 and/or 3455 must be included and must be signed by the APPLICANT, not an
agent.)
NOTE: Financial disclosure is required for bioequivalence studies that are the basis for approval.

●

Field Copy Certification (that it is a true copy of the CMC technical section) YES

●

PDUFA and Action Goal dates correct in tracking system?
YES
NO
If not, have the document room staff correct them immediately. These are the dates EES uses for
calculating inspection dates.

●

Drug name and applicant name correct in COMIS? If not, have the Document Room make the
corrections. Ask the Doc Rm to add the established name to COMIS for the supporting IND if it is not
already entered.

●

List referenced IND numbers: 47,852; 63,902; 76,205

●

Are the trade, established/proper, and applicant names correct in COMIS? YES
If no, have the Document Room make the corrections.
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●

End-of-Phase 2 Meeting(s)?
Date(s) PD 6/14/01 RLS 10/18/04
If yes, distribute minutes before filing meeting.

NO

●

Pre-NDA Meeting(s)?
Date(s) PD 11/9/06 RLS 4/19/07
If yes, distribute minutes before filing meeting.

NO

●

Any SPA agreements?
Date(s)
If yes, distribute letter and/or relevant minutes before filing meeting.

NO

Project Management
●

If Rx, was electronic Content of Labeling submitted in SPL format?
If no, request in 74-day letter.

YES

NO

●

If Rx, for all new NDAs/efficacy supplements submitted on or after 6/30/06:
Was the PI submitted in PLR format?
YES

NO

If no, explain. Was a waiver or deferral requested before the application was received or in the
submission? If before, what is the status of the request:
●

If Rx, all labeling (PI, PPI, MedGuide, carton and immediate container labels) has been consulted to
NO
DDMAC?
YES

●

If Rx, trade name (and all labeling) consulted to OSE/DMETS?

YES

NO

●

If Rx, MedGuide and/or PPI (plus PI) consulted to ODE/DSRCS?
N/A

YES

NO

●

Risk Management Plan consulted to OSE/IO?

YES

NO

●

If a drug with abuse potential, was an Abuse Liability Assessment, including a proposal for
YES
NO
scheduling submitted?
NA

N/A

If Rx-to-OTC Switch or OTC application:
●
●

Proprietary name, all OTC labeling/packaging, and current approved PI consulted to
OSE/DMETS?
YES
If the application was received by a clinical review division, has
DNPCE been notified of the OTC switch application? Or, if received by
DNPCE, has the clinical review division been notified?

YES

NO
NO

Clinical
●

If a controlled substance, has a consult been sent to the Controlled Substance Staff?
YES

NO

Chemistry
●

Did applicant request categorical exclusion for environmental assessment? YES
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If no, did applicant submit a complete environmental assessment?
If EA submitted, consulted to EA officer, OPS?

YES
YES

NO
NO

●

Establishment Evaluation Request (EER) submitted to DMPQ?

YES

NO

●

If a parenteral product, consulted to Microbiology Team?

NO

YES

ATTACHMENT

MEMO OF FILING MEETING
DATE: December 5, 2008
NDA #: 21-829/ S-001 and 002
DRUG NAMES: Neupro (rotigotine transdermal patch)
APPLICANT: Schwarz Pharma
BACKGROUND: NDA 21-829 was approved for idiopathic Parkinson’s disease on May 9, 2007.

Supplemental application 001 proposes an added indication to treat “the signs and symptoms of
advanced Parkinson’s disease” and supplemental application 002 proposes an added indication to
treat “the signs and symptoms of moderate to very severe primary Restless Legs Syndrome (RLS).”
ATTENDEES: Katz, Russell G; Kapcala, Leonard P; Freed, Lois M; Jin, Kun; Uppoor, Ramana S; Yan,
Sharon; Chidambaram, Nallaperum; Wu, Ta-Chen; Podskalny, Gerald; Hershkowitz, Norman
ASSIGNED REVIEWERS (including those not present at filing meeting) :
Discipline/Organization
Reviewer
Medical S-001:
Kapcala
Medical S-002:
`
Podskalny
Statistical:
Yan
Pharmacology:
Statistical Pharmacology:
N/A
Chemistry:
Pinto
Environmental Assessment (if needed):
N/A
Biopharmaceutical:
Wu
Microbiology, sterility:
N/A
Microbiology, clinical (for antimicrobial products only): N/A
DSI:
OPS:
Regulatory Project Management:
Daugherty
Other Consults:
Per reviewers, are all parts in English or English translation?
If no, explain:
CLINICAL
•

FILE
Clinical site audit(s) needed?
If no, explain:
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NO

•

Advisory Committee Meeting needed?

•

If the application is affected by the AIP, has the division made a recommendation regarding
whether or not an exception to the AIP should be granted to permit review based on medical
necessity or public health significance?
YES
NO
N/A

YES, date if known

CLINICAL MICROBIOLOGY

N/A

FILE

REFUSE TO FILE

STATISTICS

N/A

FILE

REFUSE TO FILE

FILE

REFUSE TO FILE

BIOPHARMACEUTICS
•

PHARMACOLOGY/TOX
•

N/A

FILE

GLP audit needed?

CHEMISTRY
•
•

NO

Biopharm. study site audits(s) needed?
YES
REFUSE TO FILE

NO

YES
FILE

Establishment(s) ready for inspection?
Sterile product?
If yes, was microbiology consulted for validation of sterilization?

REFUSE TO FILE
YES
YES

NO
NO

YES

NO

ELECTRONIC SUBMISSION:
Any comments: Some parts of the application are difficult to locate and some of the links to not go to the
appropriate place.
REGULATORY CONCLUSIONS/DEFICIENCIES:
(Refer to 21 CFR 314.101(d) for filing requirements.)
The application is unsuitable for filing. Explain why:
The application, on its face, appears to be well-organized and indexed. The application
appears to be suitable for filing.
No filing issues have been identified.
Filing issues to be communicated by Day 74. List (optional):

ACTION ITEMS:
1.

Ensure that the review and chemical classification codes, as well as any other pertinent
classification codes (e.g., orphan, OTC) are correctly entered into COMIS.

2.

If RTF, notify everybody who already received a consult request of RTF action. Cancel the EER.

3.

If filed and the application is under the AIP, prepare a letter either granting (for signature by Center
Director) or denying (for signature by ODE Director) an exception for review.

Version 6/14/2006
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4.

If filed, complete the Pediatric Page at this time. (If paper version, enter into DFS.)

5.

Convey document filing issues/no filing issues to applicant by Day 74.

Susan Daugherty
Regulatory Project Manager

Version 6/14/2006

--------------------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------------------/s/
--------------------Susan B. Daugherty
10/15/2008 05:07:50 PM
CSO

Page 2-Request for Clinical Inspections

II. Protocol/Site Identification
Include the Protocol Title or Protocol Number for all protocols to be audited. Complete the
following table.
Site # (Name,Address,
Phone number, email,
fax#)
#56
Paul A. Nausieda,M.D.
Wisconsin Institute for
Neurologic and Sleep
Dsicorders
945 12th Street, Suite #4602
Milwaukee, WI 53233
#62
Enrico Fazzini, DO, PhD
New York University
Medical Center
345 East 37th Street, Suite
317C
NY, NY 10016

Protocol
ID

Number of Subjects

Indication

SPM 962

N=27

Advanced Parkinson’s
disease

SPM 962

N=23

Advanced Parkinson’s
disease

N=20

Advanced Parkinson’s
disease

#30
Daniel Truong, MD
The Parkinson’s and
Movement Disorder Institute
9940 Talbert Avenue, Suite
204
Fountain Valley, CA 92708 SPM962
AND
th
701 East 28 Street, #401
Long Beach, CA 90806

Page 3-Request for Clinical Inspections
III. Site Selection/Rationale
Site #56
High enrolling site
Site #62
High enrolling site
Site #30
High enrolling site

Domestic Inspections:
Reasons for inspections (please check all that apply):

X

Enrollment of large numbers of study subjects
High treatment responders (specify):
Significant primary efficacy results pertinent to decision-making
There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct,
significant human subject protection violations or adverse event profiles.
Other (specify): the NDA involves a significant expansion of the label and indication for
a more severely affected population of patients with advanced Parkinson's disease

International Inspections:
Reasons for inspections (please check all that apply):
There are insufficient domestic data
Only foreign data are submitted to support an application
Domestic and foreign data show conflicting results pertinent to decision-making
There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, or
significant human subject protection violations.
Other (specify) (Examples include: Enrollment of large numbers of study subjects and
site specific protocol violations. This would be the first approval of this new drug and
most of the limited experience with this drug has been at foreign sites, it would be
desirable to include one foreign site in the DSI inspections to verify the quality of
conduct of the study).
IV. Tables of Specific Data to be Verified (if applicable)
If you have specific data that needs to be verified, please provide a table for data verification, if
applicable.
Should you require any additional information, please contact Name of RPM at 301-796-xxxx or
Name of Medical Officer at 301-796-XXXX.
Concurrence: (as needed)
____________________ Medical Team Leader

Page 4-Request for Clinical Inspections
____________________ Medical Reviewer
____________________ Division Director (for foreign inspection requests or requests for 5
or more sites only)

***Things to consider in decision to submit request for DSI Audit
 Evaluate site specific efficacy. Note the sites with the greatest efficacy compared to active or
placebo comparator. Are these sites driving the results?
 Determine the sites with the largest number of subjects. Is the efficacy being driven by these
sites?
 Evaluate the financial disclosures. Do sites with investigators holding financial interest in the
sponsor’s company show superior efficacy compared to other sites?
 Are there concerns that the data may be fraudulent or inconsistent?
 Efficacy looks too good to be true, based on knowledge of drug based on previous
clinical studies and/or mechanism of action
 Expected commonly reported AEs are not reported in the NDA
 Evaluate the protocol violations. Are there a significant number of protocol violations reported
at one or more particular sites? Are the types of protocol violations suspicious for clinical trial
misconduct?
 Is this a new molecular entity or original biological product?
 Is the data gathered solely from foreign sites?
 Were the NDA studies conducted under an IND?

--------------------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------------------/s/
--------------------Susan B. Daugherty
8/13/2008 07:15:19 PM

CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

NDA 021-829/S-001/S-002

ADMINISTRATIVE and CORRESPONDENCE
DOCUMENTS

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

Reference ID: 3135144

EXCLUSIVITY SUMMARY
NDA # 21829

SUPPL # S-001

HFD # 120

Trade Name Neupro
Generic Name rotigotine
Applicant Name UCB
Approval Date, If Known May 9, 2007
PART I

IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, and all efficacy
supplements. Complete PARTS II and III of this Exclusivity Summary only if you answer "yes" to
one or more of the following questions about the submission.
a) Is it a 505(b)(1), 505(b)(2) or efficacy supplement?
YES

NO

If yes, what type? Specify 505(b)(1), 505(b)(2), SE1, SE2, SE3,SE4, SE5, SE6, SE7, SE8
505(b)(1)
c) Did it require the review of clinical data other than to support a safety claim or change in
labeling related to safety? (If it required review only of bioavailability or bioequivalence
data, answer "no.")
NO
YES
If your answer is "no" because you believe the study is a bioavailability study and, therefore,
not eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your
reasons for disagreeing with any arguments made by the applicant that the study was not
simply a bioavailability study.

If it is a supplement requiring the review of clinical data but it is not an effectiveness
supplement, describe the change or claim that is supported by the clinical data:

d) Did the applicant request exclusivity?

Reference ID: 3110471
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YES

NO

If the answer to (d) is "yes," how many years of exclusivity did the applicant request?

e) Has pediatric exclusivity been granted for this Active Moiety?
YES

NO

If the answer to the above question in YES, is this approval a result of the studies submitted in
response to the Pediatric Written Request?

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS AT THE END OF THIS DOCUMENT.
2. Is this drug product or indication a DESI upgrade?
YES

NO

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 8 (even if a study was required for the upgrade).

PART II
FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2 as appropriate)
1. Single active ingredient product.
Has FDA previously approved under section 505 of the Act any drug product containing the same
active moiety as the drug under consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular ester or salt (including salts with hydrogen
or coordination bonding) or other non-covalent derivative (such as a complex, chelate, or clathrate)
has not been approved. Answer "no" if the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce an already approved active moiety.
YES

NO

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA
#(s).
NDA#

21829

Reference ID: 3110471
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NDA#
NDA#
2. Combination product.
If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously
approved an application under section 505 containing any one of the active moieties in the drug
product? If, for example, the combination contains one never-before-approved active moiety and
one previously approved active moiety, answer "yes." (An active moiety that is marketed under an
OTC monograph, but that was never approved under an NDA, is considered not previously
approved.)
YES
NO
If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA
#(s).
NDA#
NDA#
NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8. (Caution: The questions in part II of the summary should
only be answered “NO” for original approvals of new molecular entities.)
IF “YES,” GO TO PART III.

PART III

THREE-YEAR EXCLUSIVITY FOR NDAs AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new
clinical investigations (other than bioavailability studies) essential to the approval of the application
and conducted or sponsored by the applicant." This section should be completed only if the answer
to PART II, Question 1 or 2 was "yes."
1. Does the application contain reports of clinical investigations? (The Agency interprets "clinical
investigations" to mean investigations conducted on humans other than bioavailability studies.) If
the application contains clinical investigations only by virtue of a right of reference to clinical
investigations in another application, answer "yes," then skip to question 3(a). If the answer to 3(a)
is "yes" for any investigation referred to in another application, do not complete remainder of
summary for that investigation.
YES
NO

Reference ID: 3110471
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IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.
2. A clinical investigation is "essential to the approval" if the Agency could not have approved the
application or supplement without relying on that investigation. Thus, the investigation is not
essential to the approval if 1) no clinical investigation is necessary to support the supplement or
application in light of previously approved applications (i.e., information other than clinical trials,
such as bioavailability data, would be sufficient to provide a basis for approval as an ANDA or
505(b)(2) application because of what is already known about a previously approved product), or 2)
there are published reports of studies (other than those conducted or sponsored by the applicant) or
other publicly available data that independently would have been sufficient to support approval of
the application, without reference to the clinical investigation submitted in the application.
(a) In light of previously approved applications, is a clinical investigation (either conducted
by the applicant or available from some other source, including the published literature)
necessary to support approval of the application or supplement?
YES
NO
If "no," state the basis for your conclusion that a clinical trial is not necessary for approval
AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

(b) Did the applicant submit a list of published studies relevant to the safety and
effectiveness of this drug product and a statement that the publicly available data would not
independently support approval of the application?
YES
NO
(1) If the answer to 2(b) is "yes," do you personally know of any reason to disagree
with the applicant's conclusion? If not applicable, answer NO.
YES

NO

If yes, explain:

(2) If the answer to 2(b) is "no," are you aware of published studies not conducted or
sponsored by the applicant or other publicly available data that could independently
demonstrate the safety and effectiveness of this drug product?
YES
If yes, explain:

Reference ID: 3110471
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NO

(c)

If the answers to (b)(1) and (b)(2) were both "no," identify the clinical
investigations submitted in the application that are essential to the approval:

1. Trial SP790 NDA 21829
2. Trial SP792 NDA 21829
Studies comparing two products with the same ingredient(s) are considered to be bioavailability
studies for the purpose of this section.
3. In addition to being essential, investigations must be "new" to support exclusivity. The agency
interprets "new clinical investigation" to mean an investigation that 1) has not been relied on by the
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does
not duplicate the results of another investigation that was relied on by the agency to demonstrate the
effectiveness of a previously approved drug product, i.e., does not redemonstrate something the
agency considers to have been demonstrated in an already approved application.
a) For each investigation identified as "essential to the approval," has the investigation been
relied on by the agency to demonstrate the effectiveness of a previously approved drug
product? (If the investigation was relied on only to support the safety of a previously
approved drug, answer "no.")
Investigation #1

YES

NO

Investigation #2

YES

NO

If you have answered "yes" for one or more investigations, identify each such investigation
and the NDA in which each was relied upon:
b) For each investigation identified as "essential to the approval", does the investigation
duplicate the results of another investigation that was relied on by the agency to support the
effectiveness of a previously approved drug product?
Investigation #1

YES

NO

Investigation #2

YES

NO

If you have answered "yes" for one or more investigation, identify the NDA in which a
similar investigation was relied on:

Reference ID: 3110471
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c) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application
or supplement that is essential to the approval (i.e., the investigations listed in #2(c), less any
that are not "new"):
1. Trial SP790 NDA 21829
2. Trial SP792 NDA 21829
4. To be eligible for exclusivity, a new investigation that is essential to approval must also have
been conducted or sponsored by the applicant. An investigation was "conducted or sponsored by"
the applicant if, before or during the conduct of the investigation, 1) the applicant was the sponsor of
the IND named in the form FDA 1571 filed with the Agency, or 2) the applicant (or its predecessor
in interest) provided substantial support for the study. Ordinarily, substantial support will mean
providing 50 percent or more of the cost of the study.
a) For each investigation identified in response to question 3(c): if the investigation was
carried out under an IND, was the applicant identified on the FDA 1571 as the sponsor?
!
! NO

IND # 63,902 YES

! Explain:

!
IND # 63,902

YES

!
! NO
! Explain:

(b) For each investigation not carried out under an IND or for which the applicant was not
identified as the sponsor, did the applicant certify that it or the applicant's predecessor in
interest provided substantial support for the study?

Investigation #1
YES
Explain:

Reference ID: 3110471

!
!
! NO
! Explain:

Page 6

Investigation #2
YES
Explain:

!
!
! NO
! Explain:

(c) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe that
the applicant should not be credited with having "conducted or sponsored" the study?
(Purchased studies may not be used as the basis for exclusivity. However, if all rights to the
drug are purchased (not just studies on the drug), the applicant may be considered to have
sponsored or conducted the studies sponsored or conducted by its predecessor in interest.)
YES

NO

If yes, explain:

=================================================================
Name of person completing form: Stacy Metz, PharmD
Title: RPM
Date: April 2, 2012
Name of Office/Division Director signing form: Russell Katz, MD
Title: Division Director

Form OGD-011347; Revised 05/10/2004; formatted 2/15/05
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04/02/2012
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From:
To:
Subject:
Date:
Attachments:
Importance:

Metz, Stacy
"Ellery.Mangas@ucb.com"
rotigotineN21829 DNP request for Revised Peds Clin Development Plan
Monday, March 05, 2012 12:20:00 PM
rotigotineN21829 DNP request for Revised Peds Clin Development Plan 3112 (3).doc
High

Hi Ellery,
I have a request from DNP regarding the Peds Clinical Development Plan. Please
note the following excerpt from this document:
Please submit your revised Pediatric Clinical Development Plan within 5 business days so
that we can present this plan at our Pediatric Review Committee in March.
Also, I contacted the PeRC coordinator and we were able to reschedule our PeRC
meeting for March 28th. We request a quick turnaround on this request so that we
can complete and submit our documents for PeRC that are due next week. We would
like to submit them to PeRC this coming Monday.
Please let me know if you have any questions.
Best Regards,
Stacy

Reference ID: 3097039
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADM NISTRATION

REQUEST FOR PATIENT LABELING REVIEW CONSULTATION

TO:

FROM: (Name/Title, Office/Division/Phone number of requestor)

CDER-DMPP-PatientLabelingTeam

Stacy Metz, PharmD, DNP
Russell Katz, MD, DNP

REQUEST DATE: 1/12/12

NDA/BLA NO.: 021829

301-796-2139

TYPE OF DOCUMENTS: Efficacy Supplements (S-001 and S-002)
(PLEASE CHECK OFF BELOW)

NAME OF DRUG: Neupro

PRIORITY CONSIDERATION:

CLASSIFICATION OF DRUG:

Standard

DESIRED COMPLETION DATE
(Generally 2 Weeks after receiving substantially
complete labeling)
March 2012

SPONSOR: UCB

TYPE OF LABELING:
(Check all that apply)
PATIENT PACKAGE INSERT (PPI)
MEDICATION GUIDE
INSTRUCTIONS FOR USE(IFU)

PDUFA Date: April 2, 2012
The two efficacy supplements are grouped with a chemistry
supplement with a goal date of 4/2/12 so DNP plans to finalize
all supplements at that time. Labeling meetings are
scheduled for February and early March.
TYPE OF LABEL TO REVIEW
TYPE OF APPLICATION/SUBMISSION
ORIGINAL NDA/BLA
EFFICACY SUPPLEMENT
SAFETY SUPPLEMENT
LABELING SUPPLEMENT
MANUFACTURING (CMC) SUPPLEMENT
PLR CONVERSION

REASON FOR LABELING CONSULT
INITIAL PROPOSED LABELING
LABELING REVISION

EDR link to submission:
EDR Location: \\CDSESUB1\EVSPROD\NDA021829\021829.enx

Please Note: DMPP uses substantially complete labeling, which has already been marked up by the CDER Review Team, when
reviewing MedGuides, IFUs, and PPIs. Once the substantially complete labeling is received, DMPP will complete its review within
14 calendar days. Please provide a copy of the sponsor’s proposed patient labeling in Word format.
COMMENTS/SPECIAL INSTRUCTIONS:

Filing/Planning Meeting: [Insert Date(s)]
Mid-Cycle Meeting: [Insert Date]
Labeling Meetings: [Insert Dates] 2/14/12, 2/29/12 and 3/8/12
Wrap-Up Meeting: [Insert Date]
SIGNATURE OF REQUESTER
Stacy Metz, PharmD, Regulatory Project Manager
301-796-2139
SIGNATURE OF RECEIVER

Reference ID: 3071365

METHOD OF DELIVERY (Check one)

 eMAIL (BLAs Only)

 DARRTS
Version: 12/9/2011

Reference ID: 3071365

--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------------------/s/
---------------------------------------------------STACY M METZ
01/12/2012

Reference ID: 3071365

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration
Silver Spring MD 20993

NDA 021829/S-001 and S-002
PDUFA GOAL DATE EXTENSION
UCB, Inc.
Attention: Deborah A. Hogerman
Senior Director, Regulatory Affairs
1950 Lake Park Drive
Smyrna, GA 30080
Dear Ms. Hogerman:
Please refer to your June 30, 2009 supplemental new drug applications submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Neupro (rotigotine transdermal system).
On January 8, 2010, we received your January 7, 2010, major amendment to each of these
applications. The receipt date is within three months of the user fee goal dates. Therefore, we
are extending the goal dates by three months to provide time for a full review of these
submissions. The extended user fee goal dates are April 21, 2010.
If you have any questions, call Stacy Metz, PharmD, Regulatory Project Manager, at (301) 7962139.
Sincerely yours,
{See appended electronic signature page}
Russell Katz, M.D.
Director
Division of Neurology Products
Center of Drug Evaluation I
Center of Drug Evaluation and Research

Application
Type/Number
-------------------NDA-21829

Submission
Type/Number
-------------------SUPPL-1

Submitter Name

Product Name

------------------------------------------------------------SCHWARZ
NEUPRO(ROTIGOTINE
BIOSCIENCES INC PATCH)2/4/6/8 MG/24HRS

--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
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---------------------------------------------------RUSSELL G KATZ
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration
Silver Spring MD 20993

NDA 21-829

ACKNOWLEDGE CLASS 2 RESPONSE
UCB, Inc.
Attention: Deborah A. Hogerman
Senior Director, Regulatory Affairs
1950 Lake Park Drive
Smyrna, GA 30080
Dear Ms. Hogerman:
We acknowledge receipt on July 21, 2009 of your July 17, 2009 resubmission to your new drug
application for Neupro (rotigotine transdermal system).
We consider this a complete, class 2 response to our December 15, 2008 action letter. Therefore,
the user fee goal date is January 21, 2010.
If you have any questions, call Stacy Metz, PharmD, Regulatory Project Manager, at (301) 7962139.
Sincerely,
{See appended electronic signature page}
Stacy Metz, PharmD
Regulatory Project Manager
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

Application
Type/Number
-------------------NDA-21829

Submission
Type/Number
-------------------SUPPL-1

NDA-21829

SUPPL-1

NDA-21829

SUPPL-2

NDA-21829

SUPPL-2

Submitter Name

Product Name

-------------------SCHWARZ
BIOSCIENCES INC
SCHWARZ
BIOSCIENCES INC
SCHWARZ
BIOSCIENCES INC
SCHWARZ
BIOSCIENCES INC

-----------------------------------------NEUPRO(ROTIGOTINE
PATCH)2/4/6/8 MG/24HRS
NEUPRO(ROTIGOTINE
PATCH)2/4/6/8 MG/24HRS
NEUPRO(ROTIGOTINE
PATCH)2/4/6/8 MG/24HRS
NEUPRO(ROTIGOTINE
PATCH)2/4/6/8 MG/24HRS
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---------------------------------------------------STACY M METZ
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
Rockville, MD 20857

PDUFA GOAL DATE EXTENSION
NDA 21-829/S-001
NDA 21-829/S-002

UCB, Inc.
Attention: Deborah Hogerman
Senior Director, Regulatory Affairs
P.O. Box 110167
Research Triangle Park, NC 27709

Dear Ms. Hogerman:
Please refer to your September 21, 2007 and October 5, 2007 supplemental new drug
applications submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Neupro (rotigotine) Transdermal Patch.
On July 17, 2008, we received your July 15, 2008, major amendment to this application. The
receipt date is within three months of the user fee goal date. Therefore, we are extending the
goal date by three months to provide time for a full review of the submission. The extended user
fee goal date is November 11, 2008.
If you have questions, call me at (301) 796-0878.

Sincerely,
{See appended electronic signature page}

Susan Daugherty
Regulatory Health Project Manager
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

--------------------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------------------/s/
--------------------Susan B. Daugherty
7/25/2008 09:37:29 AM

DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
Rockville, MD 20857

NDA 21-829\S-001 and 002
INFORMATION REQUEST LETTER
UCB, Inc.
Attention: Deborah Hogerman
Senior Director, Regulatory Affairs
P.O. Box 110167
Research Triangle Park, NC 27709

Dear Ms. Hogerman:
Please refer to your September 21, 2007 and October 5, 2007 supplemental new drug
applications submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Neupro (rotigotine) patch.
We are reviewing your submission and have the following comments and information requests.
We request a prompt written response in order to continue our evaluation of your NDA.
1. Please ensure that any table of contents for any pivotal study (e.g., studies # 511, 515,
650 for advanced Parkinson's Disease and studies # 790 and 792 for RLS), and for the
ISS and ISE shows the page location for any and all tables, figures, and listings and that
this page location corresponds to the actual page location of the table, figure, or listing.
Consequently, when a page location for a table shown in the table of contents is specified
to be printed, the pages printed should correspond to that table location outlined in the
table of contents.
2. Please ensure that when a reviewer wants to refer to a specific pivotal study report (e.g.,
studies # 511, 515, 650 for advanced Parkinson's Disease and/or studies # 790 and 792
for RLS), there is an icon/folder that links the reviewer to the specific final study report.
The folder containing studies # 511, 515, 650 should be in a folder for advanced
Parkinson's disease and the folder for studies # 790 and 792 should be in a folder for
RLS. When the reviewer clicks the specific study # in the folder, the reviewer should be
linked and taken directly to the final study report.
3. Please relocate the RLS pooled safety data (RS1-4) to a folder labeled Primary RLS
pooled safety data; they are currently listed in a folder labeled advanced Parkinson's
disease.
4. Please ensure that all dataset folders containing XPT files appear when the submission is
opened in Global Submit Review. Currently, when the submission is opened in Global
Submit Review folders labeled “DATASETS” do not appear in the folder tree listing the
contents.

If you have any questions, call Susan Daugherty, Regulatory Project Manager, at
(301) 796-0878.
Sincerely,
{See appended electronic signature page}
Russell Katz, M.D.
Director
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
Rockville, MD 20857

FILING COMMUNICATION
NDA 21-829/S-001 and 002

Schwarz Pharma
Attention: David Dobrowski
Director, U.S. Regulatory Affairs
P.O. Box 110167
Research Triangle Park
Raleigh, NC 27709

Dear Mr. Dobrowski:
Please refer to your October 5 and September 21, 2007 supplemental new drug applications submitted
under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Neupro® (rotigotine)
Transdermal System.
We also refer to your submissions dated October 17, 2007.
We have completed our filing review and have determined that your applications are sufficiently
complete to permit a substantive review. Therefore, these applications have been filed under section
505(b) of the Act on December 10, 2007 in accordance with 21 CFR 314.101(a).
We also request that you submit the following information:
1. Please add a column indicating treatment group assignment to your analysis data sets for the
adverse event (AE) and efficacy (EFFPAR) data sets for supplement 002.
2. We can not find tabulation data sets in your submission. If you plan to send them, please add
treatment group to the same data sets for supplement 002.
3. Please provide an annotated Word file of the proposed labeling.
4. Please provide the electronic datasets for PK as SAS transport files (.XPT) for all newly
submitted studies in which PK data were collected, in particular for Studies SP864, SP871,
SP861, SP862, SP666, SP709, SP794, and SP511.
Please respond only to the above requests for additional information. While we anticipate that any
response submitted in a timely manner will be reviewed during this review cycle, such review
decisions will be made on a case-by-case basis at the time of receipt of the submission.
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If you have any questions, call Susan Daugherty, Regulatory Project Manager, at (301) 796-0878.
Sincerely,
{See appended electronic signature page}

Russell Katz, M.D.
Director
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

--------------------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------------------/s/
--------------------Russell Katz
12/21/2007 03:03:43 PM

DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
Rockville, MD 20857

NDA 21-829/S-001 and 002

PRIOR APPROVAL SUPPLEMENT

Schwarz Pharma
Attention: David Dobrowski
Director, U.S. Regulatory Affairs
P.O. Box 110167
Research Triangle Park
Raleigh, NC 27709
Dear Mr. Dobrowski:
We have received your supplemental new drug applications submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for the following:
Name of Drug Product:

Neupro® (rotigotine) Transdermal System

NDA Number:

21-829

Supplement number:

001 AND 002

Review Priority Classification: Standard (S)
Date of supplement: October 5, 2007 and September 21, 2007 respectively
Date of receipt:

October 11, 2007

Supplemental application 001 proposes an added indication to treat “the signs and symptoms of
advanced Parkinson’s disease” and supplemental application 002 proposes an added indication to treat
“the signs and symptoms of moderate to very severe primary Restless Legs Syndrome (RLS).”
Unless we notify you within 60 days of the receipt date that the application is not sufficiently complete
to permit a substantive review, we will file the application on December 10, 2007 in accordance with
21 CFR 314.101(a). If the application is filed, the user fee goal date will be August 11, 2008.
Please cite the application number listed above at the top of the first page of all submissions to this
application. Send all submissions, electronic or paper, including those sent by overnight mail or
courier, to the following address:
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Food and Drug Administration
Center for Drug Evaluation and Research
Division of Neurology Products
5901-B Ammendale Road
Beltsville, MD 20705-1266
If you have any questions, call me at (301) 796-0878.
Sincerely,
{See appended electronic signature page}

Susan Daugherty
Regulatory Project Manager
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

--------------------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
--------------------------------------------------------------------------------------------------------------------/s/
--------------------Susan B. Daugherty
10/19/2007 02:54:48 PM

