)+(
h Food and Drug Administration
Silver Spring MD 20993

NDA 020427
NDA 022006
WRITTEN REQUEST - AMENDMENT #1

Lundbeck LLC

Attention: Mahlaga Patel
Director, Regulatory Affairs
Four Parkway North, Suite 200
Deerfield, IL 60015

Dear Ms. Patdl:

Please refer to your correspondence dated July 24, 2012, requesting changes to FDA’s August 25,
2011 Written Request for pediatric studies for vigabatrin.

We have reviewed your proposed changes and are amending the below-listed sections of the Written
Request. All other terms stated in our Written Request issued on August 25, 2011 remain the same.
(Text added isunderlined. Text deleted is strikethrough.)

For ease of reference, a complete copy of the Written Request, as amended, is attached to this | etter.
Reports of the studies that meet the terms of the Written Request dated August 25, 2011, as amended

by this letter must be submitted to the Agency on or before May 20, 2013, in order to possibly qualify
for pediatric exclusivity extension under Section 505A of the Act.

BACKGROUND:

General Background

Background for Complex Partial Seizures:

Vigabatrin may be a potentially useful drug in controlling seizuresin pediatric patients. However, the
extent of its usefulness and its safety profile are urkrewn-only partially characterized to date.
Approval for usein the pediatric population with refractory complex partial seizures will require
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studies further assessment of both vigabatrin's efficacy and its associated adverse effects, particularly

decreased visual function, in the developing brain.

Background for Infantile Spasms:

Vigabatrin is approved as monotherapy for infantile spasms (1S) in patients ages 1 month - 2 years.
Several post-approval issueswill be addressed for the IS population by the nonclinical and clinical
studies outlined in this Written Request. Additional nonclinical studies are required to better
understand the potential for developmental neurotoxicity in pediatric patients treated with vigabatrin.
The pharmacokinetics of vigabatrin in very young infants age 1-5 months are not sufficiently defined
and require further study assessment. The optimal duration of treatment necessary to produce a
sustained response to vigabatrin, defined as the cessation of spasms and hypsarrhythmia that-which
persists after drug discontinuation, is not known and will be explored ir-a-€chinteal-study. The potential
of cumulative toxicity of vigabatrin to vision and the difficulty in monitoring such changes makes it
important to limit drug exposure.

Background for Amendment 1

Intractable Complex Partial Seizures

Theoriginal PWR (August 25, 2011) required a controlled study of patients 10-16 years of age, under
the Pediatric Research and Equity Act (PREA). In addition, along-term study of at least 1 year
duration was reguired. These studies were described as Study 1 and Study 2 respectively. In two Type
C meetings (November 10, 2011 and June 8, 2012), you provided an argument that available data
from previously conducted controlled studies in the intended population, which terminated early,
could be used to establish efficacy and provide pediatric dosing information. Specificaly, you
proposed to combine data from three controlled pediatric trials with data from 2 adult pivotal trials,
and utilize popul ation-based modeling methodology to assess the rel ationship between vigabatrin
dose/exposure and seizure frequency and assess the potential differencesin the dose-response
relationship between adult and pediatric patients based on pertinent covariates (e.g., age). The Agency
has reviewed your argument, and agrees with your proposal that Study 1 has been addressed through
available data from the previously conducted studies. Therefore, we are amending the Written
Request, and the requirement to conduct Study 1 is being removed and replaced by the above-
mentioned analysis of the prior pediatric and adult studies.

Y ou further proposed that long-term safety in the intended population can be addressed using
available long-term data from previously conducted studies. The Agency agrees with your proposal,
and the reguirement to conduct Study 2 is being removed and replaced by data acquired through
prior studies as well as post-marketing visual-toxicity registry data.
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I nfantile Spasms

The original PWR (dated Auqust 25, 2011) required 2 studies in patients with infantile spasms.
These studies were described as Study 3 and Study 4 respectively.

Study 3 was to be an evaluation of the single- and multiple-dose pharmacokinetics in patients 1-5
months of age with infantile spasms. Y ou provided an argument that the enrollment of patientsin
this age range poses significant operational challenges. Y ou cited numerous critical issues that
influence the recruitment of patientsinto this study, including the lack of interest from gualified sites,
the wide geographic dispersion of patients, and the rarity of diagnosisin this age range. As aresult of
these challenges, you proposed to develop a population PK model for vigabatrin in the existing
pediatric (1S and CPS) and adult (CPS) PK patient data that would then be applied, along with an
allometric model for renal function maturation from the literature, in order to predict vigabatrin
exposure in patients 1-5 months of age. A similar approach was presented previously to the
Oncology Drug Advisory Committee (December 15, 2009), whereby modeling and simulation
activities incorporating allometric scaling and renal function maturation were used to derive pediatric
dosing recommendations in the absence of pediatric data for a treatment that, like vigabatrin, was
cleared exclusively through the renal route. This approach allowed incorporation of ontogeny
information to account for renal maturation and the development of pediatric dosing
recommendations. The Agency has reviewed your proposal and agrees with your conclusions.
Therefore, the requirement to conduct a prospective pharmacokinetic study in patients 1-5 months of
age with IS is being removed.

Study 4 was a randomized multicenter superiority study comparing the results of 3 months duration
of therapy to that of 6 months duration in patients with IS. Y ou provided an argument that
enrollment of this population in a minimum duration study poses significant design and operational
challenges in this orphan population, making the study not feasible to conduct. Y ou cited numerous
critical issues regarding the difficulty to recruit sufficient patients for a superiority study, given the
rarity of infantile spasms, the lack of qualified sites, and the difficulty of obtaining informed
consent for a3 vs. 6 month study design. Y ou further cited data from a study conducted by the
Canadian Pediatric Epilepsy Network (CPEN), “A Randomized Controlled Trial Of Flunarizine As
Add-On Therapy On Cognitive Outcome In Children With Infantile Spasms’ (Bitton et al, 2012) in
which the consortium reported that 6 months of treatment resulted in the absence of relapsein 38
patients when vigabatrin was discontinued following 6 months of successful treatment. Y ou
provided an argument that the CPEN study provides sufficient information regarding the minimum
duration of treatment in patients with infantile spasms. The Agency has reviewed your argument
and agrees that a prospective study cannot be conducted. However, the data from the CPEN study
could be informative for labeling and therefore, submission of the data from the CPEN study will be
required, and the requirement to conduct Study 4 has been amended accordingly.

NONCLINICAL STUDIES

2. A juvenile animal toxicity study of vigabatrin in a non-rodent species must be performed in order
to more fully understand the relevance to humans of the neurotoxicity findings observed in the
juvenilerat. i i ti 1 i
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date, an update describing the study progress must be provided. Thefina study report should be
submitted as a postmarketing requirement (PMR) after the study is compl eted.

CLINICAL SFUBHESSTUDY ANALYSES

Indication: | ntractable Complex Partial Seizures
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Datasets from three previously conducted controlled trials in pediatric patients with intractable

complex partial seizures (Studies 118, 192 and 221) will be submitted to the Agency and will be used
to establish efficacy. Additional data are needed to evaluate fully dose-response.
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Study 118 was a multicenter, randomized, placebo-controlled, double-blind study of 3 dose levels of
vigabatrin (20, 60 or 100 mag/ka/day) in approximately 120 pediatric patients age 3 to 16 years.

Study 192 was a multicenter, randomized, placebo-controlled, double-blind study of vigabatrin
(dosing 0.5 to 4.0 g/day, dependent on weight) in approximately 88 pediatric patients age 3 to 16

y€ears.

Study 221 was a multicenter, randomized, placebo-controlled, double-blind study of vigabatrin
(dosing 0.5 to 4.0 g/day, dependent on weight) in approximately 55 pediatric patients age 3 to 16

years.

The datafrom all three studies (Studies 118, 192 and 221) must be re-analyzed as outlined below:

To characterize the dose- and exposure-response rel ationships of vigabatrin in pediatric patients with
refractory CPS, population exposure-response analyses, using appropriate data from the sponsor’s
available database, must be performed. The analysis must be conducted to meet the following

objectives:

1. Characterize the relationship between vigabatrin exposure and daily seizure countsin adult and
pediatric patients with uncontrolled complex partial seizures; and

2. Assess the impact of pertinent covariates on the mean daily seizure frequency and vigabatrin
drug effects.

Specifically, datafrom 3 studies in pediatric patients (Studies 118, 192, and 221) and data availablein
adult patients with uncontrolled complex partial seizures must be pooled for exposure-response
analyses. The details on the model development process must be provided. Model diagnostics for the
final model must be also provided. The influence of age and any other pertinent covariates on the
exposure-response analysis must be evaluated. Any sensitivity analyses performed to address specific
guestions pertaining to the usefulness or appropriateness of the final model must be also submitted.
The final model must be used to propose a therapeutic dose range for children with refractory CPS
who are 10 to 16 years of age.

Available safety data from previously conducted trials in pediatric patients with refractory complex
partial seizures (CPS) must be analyzed and summarized in an integrated summary of safety (1SS), in
accordance with 21 CFR 314.50(5)(vi)(a). The ISS must address adverse events of special interest in
this population from currently available data:

e Visua Toxicity: Retinal toxicity with reduction in visual fields has been observed in
adults and older children. Available vision data from prospective trials in the pediatric
CPS population and available data from the ongoing Sabril Reqgistry study must be
summarized. At least 60 patients assessed with interpretable Goldman or Humphrey
visual perimetry while on drug (with varying lengths of exposure) will be included
with at least 25% of the patients in each of the three age groups (3-<10 years, 10-12
years, and 13-16 years). The data from the studies will be supplemented by
prospective data from the ongoing registry. The reqgistry dataincludes field and visual
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acuity information. Pediatric published literature will also be summarized as
supporting data.

Animal studies indicate significant neurodevelopmental effects. Somnolence
and fatigue have been identified in adult clinical studies. Because of these
findings you must assess neurobehavioral, neurocognitive, and
neurodevelopmental scalesin the previously conducted trials. This will
include:

= 100 drug-exposed patients with baseline and on-drug
neurocognitive/neurodevel opmental assessments from placebo-
controlled studies with at least 25% of the patients in each of the three
age groups (3-<10 years, 10-12 years, and 13-16 years).

= 100 patients exposed for > 6 months with on-drug
neurocognitive/neurodevel opmental assessments in open label studies
with at least 25% of the patients in each of the three age groups (3-<10
years, 10-12 years, and 13-16 years).

= 50 patients exposed for > 12 months with on-drug
neurocognitive/neurodevel opmental assessments in open label studies
with at least 25% of the patients in each of the three age groups (3-<10
years, 10-12 years, and 13-16 years).

Suicidality: Suicidality has been identified as a significant class effect of
antiepileptic drugs. Because of this, you must include a suicidality assessment
in patients 10 years and older.

Anemiain children: All available data for adverse events of anemia must be
appropriately summarized and integrated across both the controlled studies and open-
|abel studies. With regard to hemoglobin (HGB), hematocrit (HCT), and erythrocyte
counts (RBC), prepare shift tables and incidence of potentially clinically significant
values to support analyses of outliers. Mean change from baseline must be calculated
for these parameters. In addition, please include other hematological parameters (e.g.,
MCV and MCHC) wherever available.

General safety as follows must be addressed in the report.

=  FEventsincluding sedation, dizziness, ataxia, tremor, and peripheral
neuropathy must be summarized.

=  Weight Change: An assessment of weight changes must be included in
your integrated summary.

= Edema: Edema has been observed in adults, which has not proven to
be related to cardiovascular, renal or hepatic dysfunction. Adverse
events of edema must be summarized.
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The safety population for this general safety data must include:

= 150 drug-exposed patients from placebo-controlled studies with at
least 25% of the patients in each of the three age groups (3-<10 years,
10-12 years, and 13-16 years).

= 150 patientsin open label studies exposed for > 6 months with at |east
25% of the patients in each of the three age groups (3-<10 vears, 10-
12 years, and 13-16 years).

= 100 patientsin open label studies exposed for > 12 months with at
least 25% of the patients in each of the three age groups (3-<10 years,
10-12 years, and 13-16 years).

o All safety data must be presented and evaluated by descriptive statistics.

Indication: | nfantile Spasm (1)
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Phar macokinetic Modeling and Smulation Activities to Characterize Vigabatrin Exposure in Infants

The proposed vigabatrin PK model will incorporate plasma concentration data from patients
approximately five months of age to 63 years of age. In order to generate exposure predictionsin
younger pediatric patients, the sponsor will assume that covariate rel ationships derived from the
observed data, for example the effect of creatinine clearance on vigabatrin clearance, are consistent in
the extended range of pertinent covariate values (i.e., <1 month to five months of age). The sponsor
will characterize vigabatrin exposure in young infants (i.e., <1 month to five months of age) by
simulating steady-state vigabatrin concentration-profilesin alarge sample of simulated patients and
summarizing the pertinent exposure measures. Demographic characteristics (e.q., age, weight, and
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sex) will be sampled from the empirical distribution of vigabatrin patients |less than 1 month to 5
months of age in the Sabril registry data. Since vigabatrin is mostly €liminated unchanged in the
urine, it is anticipated that creatinine clearance will be an important predictor of vigabatrin clearance.
If [aboratory information in the registry datais not sufficient to calculate creatinine clearance for a
particular patient, then a previously described popul ation model that characterized the relationship
between GFR and patient covariates (body size and age) will be used to provide GFR values for
pedlatrlc patlents Wlth reI evant aqe and wei qht combl natlons Ihespensem#—l—l—ess&me%hat—medel

Submission of Data from the Published CPEN Sudy

Data from CPEN study will be provided to identify the appropriate duration of treatment of |S.
Therefore, you must submit datafrom the CPEN study in aclinical study report form which presents
the information in a standard format. Datasets must be provided in the SNDA submission. Data
should be evaluated using descriptive statistics.

For Clinical Trials (Both Indications):

e Drug information:

e dosage form: tablet and powder for oral solution
e route of administration: oral
e regimen: as per protocol

e Labeling that may result from the study(ies) and analyses: Y ou must submit proposed
pediatric labeling to incorporate the findings of the study(ies) and analyses, including
appropriate information from the dose- or exposure-response modeling. Under section
505A(j) of the Act, regardless of whether the study(ies) demonstrate that vigabatrin is safe
and effective, or whether such study results are inconclusive in the studied pediatric
population(s) or subpopulation(s), the labeling must include information about the results of
the study(ies). Under section 505A (k)(2) of the Act, you must distribute to physicians and
other health care providers at least annually (or more frequently if FDA determines that it
would be beneficial to the public health), information regarding such labeling changes that are
approved as aresult of the study(ies).

e Format and types of reports to be submitted: Y ou must submit full study reports (which
have not been previously submitted to the Agency) that address the issues outlined in this
request, with full analysis, assessment, and interpretation. In addition, the reports must
include information on the representation of pediatric patients of ethnic and racial
minorities. All pediatric patients enrolled in the study(ies) should be categorized using one
of the following designations for race: American Indian or Alaska Native, Asian, Black or
African American, Native Hawaiian or other Pacific Islander or White or Other. For
ethnicity, you should use one of the following designations. Hispanic/Latino or Not
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Hispanic/Latino. If you choose to use other categories, you should obtain agency
agreement.

o Timeframe for submitting reports of the study(ies): Reports of the above studies must be
submitted to the Agency on or before May 48,2014 20, 2013. Please keep in mind that
pediatric exclusivity attaches only to existing patent protection or exclusivity that would
otherwise expire nine (9) months or more after pediatric exclusivity is granted, and FDA has
180 days from the date that the study reports are submitted to make a pediatric exclusivity
determination. Therefore, to ensure that a particular patent or exclusivity is eligible for
pediatric exclusivity to attach, you are advised to submit the reports of the studies at least 15
months (9 months plus 6 months/180 days for determination) before such patent or
exclusivity is otherwise due to expire.

If you have any questions, contact Fannie Choy, RPh, Regulatory Project Manager, by phone or email
at (301) 796-2899 or fannie.choy@fda.hhs.gov.

Sincerely,

{See appended electronic signature page}
EllisF. Unger, M.D.

Director

Office of Drug Evaluation |
Center for Drug Evaluation and Research

Attachment (Complete Copy of Written Request as amended)
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NDA 020427
NDA 022006

WRITTEN REQUEST - AMENDMENT #1
Lundbeck Inc.
Attention: Mahlaga Patel
Director, Global Regulatory Affairs
4 Parkway North, Suite 200
Deerfield, IL 60015
Dear Ms. Patel:

Please refer to your correspondence dated July 24, 2012, requesting changesto FDA’s August 25,
2011 Written Request for pediatric studies for vigabatrin.

We have reviewed your proposed changes and are amending the bel ow-listed sections of the Written
Request. All other terms stated in our Written Request issued on August 25, 2011 remain the same.

Reports of the studies that meet the terms of the Written Request dated August 25, 2011, as amended
by this letter must be submitted to the Agency on or before May 20, 2013, in order to possibly qualify
for pediatric exclusivity extension under Section 505A of the Act.

BACKGROUND:

General Background

Background for Complex Partial Seizures:

Although several antiepileptic drugs have been approved for treatment of complex partial seizuresin
children, these seizures are often resistant to available drugs with up to 30% of pediatric patients not
achieving acceptable seizure control. Vigabatrin has proved useful in controlling such seizuresin
treatment-resistant adults. One salient safety concern, loss of vision from vigabatrin-induced retinal
damage, has resulted in the restriction of this drug’ s use to patients who have failed to achieve control
with severa alternative antiepileptic treatments; this has resulted in a REM S whose elements require
patient and physician education and careful visual monitoring.

Vigabatrin may be a potentially useful drug in controlling seizures in pediatric patients. However, the
extent of its usefulness and its safety profile are only partially characterized to date. Approval for use
in the pediatric population with refractory complex partial seizures will require further assessment of

both vigabatrin's efficacy and its associated adverse effects, particularly decreased visual function, in

the developing brain.
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Background for Infantile Spasms:

Vigabatrin is approved as monotherapy for infantile spasms (1S) in patients ages 1 month - 2 years.
Several post-approval issues will be addressed for the IS population by the nonclinical and clinical
studies outlined in this Written Request. Additional nonclinical studies are required to better
understand the potential for devel opmental neurotoxicity in pediatric patients treated with vigabatrin.
The pharmacokinetics of vigabatrin in very young infants age 1-5 months are not sufficiently defined
and require further assessment. The optimal duration of treatment necessary to produce a sustained
response to vigabatrin, defined as the cessation of spasms and hypsarrhythmia, which persists after
drug discontinuation, is not known and will be explored. The potential of cumulative toxicity of
vigabatrin to vision and the difficulty in monitoring such changes makes it important to limit drug
exposure.

Background for Amendment 1

I ntractable Complex Partial Seizures

The original PWR (August 25, 2011) required a controlled study of patients 10-16 years of age, under
the Pediatric Research and Equity Act (PREA). In addition, along-term study of at least 1 year
duration was required. These studies were described as Study 1 and Study 2 respectively. In two Type
C meetings (November 10, 2011 and June 8, 2012), you provided an argument that available data
from previously conducted controlled studies in the intended population, which terminated early,
could be used to establish efficacy and provide pediatric dosing information. Specificaly, you
proposed to combine data from three controlled pediatric trials with data from 2 adult pivotal trials,
and utilize population-based modeling methodol ogy to assess the relationship between vigabatrin
dose/exposure and seizure frequency and assess the potential differences in the dose-response
relationship between adult and pediatric patients based on pertinent covariates (e.g., age). The Agency
has reviewed your argument, and agrees with your proposal that Study 1 has been addressed through
available datafrom the previously conducted studies. Therefore, we are amending the Written
Request, and the requirement to conduct Study 1 is being removed and replaced by the above-
mentioned analysis of the prior pediatric and adult studies.

Y ou further proposed that long-term safety in the intended popul ation can be addressed using
available long-term data from previously conducted studies. The Agency agrees with your proposal,
and the requirement to conduct Study 2 is being removed and replaced by data acquired through prior
studies as well as post-marketing visual-toxicity registry data.

I nfantile Spasms

The original PWR (dated August 25, 2011) required 2 studies in patients with infantile spasms. These
studies were described as Study 3 and Study 4 respectively.

Study 3 was to be an evaluation of the single- and multiple-dose pharmacokinetics in patients 1-5
months of age with infantile spasms. Y ou provided an argument that the enrollment of patientsin this

Reference ID: 3285274



NDA 020427 / NDA 022006
Written Request — Amendment #1

Page 18

age range poses significant operational challenges. Y ou cited numerous critical issues that influence
the recruitment of patientsinto this study, including the lack of interest from qualified sites, the wide
geographic dispersion of patients, and the rarity of diagnosisin this age range. As aresult of these
challenges, you proposed to develop a population PK model for vigabatrin in the existing pediatric (1S
and CPS) and adult (CPS) PK patient data that would then be applied, along with an allometric model
for renal function maturation from the literature, in order to predict vigabatrin exposure in patients 1-5
months of age. A similar approach was presented previously to the Oncology Drug Advisory
Committee (December 15, 2009), whereby modeling and simulation activities incorporating
allometric scaling and renal function maturation were used to derive pediatric dosing
recommendations in the absence of pediatric datafor atreatment that, like vigabatrin, was cleared
exclusively through the renal route. This approach allowed incorporation of ontogeny information to
account for renal maturation and the development of pediatric dosing recommendations. The Agency
has reviewed your proposal and agrees with your conclusions. Therefore, the requirement to conduct a
prospective pharmacokinetic study in patients 1-5 months of age with ISis being removed.

Study 4 was a randomized multicenter superiority study comparing the results of 3 months duration of
therapy to that of 6 months duration in patients with IS. Y ou provided an argument that enrollment of
this population in a minimum duration study poses significant design and operational challengesin
this orphan population, making the study not feasible to conduct. Y ou cited numerous critical issues
regarding the difficulty to recruit sufficient patients for a superiority study, given the rarity of infantile
spasms, the lack of qualified sites, and the difficulty of obtaining informed consent for a 3 vs. 6 month
study design. Y ou further cited datafrom a study conducted by the Canadian Pediatric Epilepsy
Network (CPEN), “A Randomized Controlled Trial Of Flunarizine As Add-On Therapy On Cognitive
Outcome In Children With Infantile Spasms” (Bitton et al, 2012) in which the consortium reported
that 6 months of treatment resulted in the absence of relapse in 38 patients when vigabatrin was
discontinued following 6 months of successful treatment. Y ou provided an argument that the CPEN
study provides sufficient information regarding the minimum duration of treatment in patients with
infantile spasms. The Agency has reviewed your argument and agrees that a prospective study cannot
be conducted. However, the data from the CPEN study could be informative for labeling and
therefore, submission of the data from the CPEN study will be required, and the requirement to
conduct Study 4 has been amended accordingly.

To obtain needed pediatric information on vigabatrin, the Food and Drug Administration (FDA) is
hereby making aformal Written Request, pursuant to Section 505A of the Federal Food, Drug, and
Cosmetic Act (the Act), as amended by the Food and Drug Administration Amendments Act of 2007,
that you submit information described below.

NONCLINICAL STUDIES

1. The neurotoxicity of vigabatrin in young animals needs to be further characterized. In addition
to an increased sensitivity to the neurotoxic effects of vigabatrin seen in adults, the juvenile rat
exhibits a different pattern of pathology. The brain lesions seen in the juvenile rat appear
primarily in the neuropil (gray matter regions composed primarily of axons and dendrites),
whereas in the adult rat the lesions appear primarily in white matter areas. In neither of the
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studies conducted in the juvenile rat (#OV-1007 or #0V NC-9004) were neuropathological
examinations conducted at sufficiently early time points or conducted using appropriate
histological techniques to definitively rule out the possibility of neuronal degeneration.

In order to resolve thisissue, a neurotoxicity study in the juvenile rat must be conducted and
must use methodol ogies sufficient to more fully characterize the potentially unique neurotoxic
effects of vigabatrin.

2. A juvenile animal toxicity study of vigabatrin in a non-rodent species must be performed in
order to more fully understand the relevance to humans of the neurotoxicity findings observed
inthe juvenilerat. Although afinal report may not be available by the required due date, an
update describing the study progress must be provided. The final study report should be
submitted as a postmarketing requirement (PMR) after the study is completed.

The protocols for the above two nonclinical studies must be submitted to the Agency for review and
approval before the studies are initiated.

CLINICAL STUDY ANALYSES

Indication: | ntractable Complex Partial Seizures

Datasets from three previously conducted controlled trials in pediatric patients with intractable
complex partial seizures (Studies 118, 192 and 221) will be submitted to the Agency and will be used
to establish efficacy. Additional data are needed to evaluate fully dose-response.

Study 118 was a multicenter, randomized, placebo-controlled, double-blind study of 3 dose levels of
vigabatrin (20, 60 or 100 mg/kg/day) in approximately 120 pediatric patients age 3 to 16 years.

Study 192 was a multicenter, randomized, placebo-controlled, double-blind study of vigabatrin
(dosing 0.5 to 4.0 g/day, dependent on weight) in approximately 88 pediatric patients age 3 to 16
years.

Study 221 was a multicenter, randomized, placebo-controlled, double-blind study of vigabatrin
(dosing 0.5 to 4.0 g/day, dependent on weight) in approximately 55 pediatric patients age 3 to 16
years.

The data from all three studies (Studies 118, 192 and 221) must be re-analyzed as outlined below:
To characterize the dose- and exposure-response relationships of vigabatrin in pediatric patients with
refractory CPS, popul ation exposure-response analyses, using appropriate data from the sponsor’s

available database, must be performed. The analysis must be conducted to meet the following
objectives:
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1. Characterize the relationship between vigabatrin exposure and daily seizure counts in adult and
pediatric patients with uncontrolled complex partia seizures; and

2. Assessthe impact of pertinent covariates on the mean daily seizure frequency and vigabatrin
drug effects.

Specifically, datafrom 3 studies in pediatric patients (Studies 118, 192, and 221) and data available in
adult patients with uncontrolled complex partial seizures must be pooled for exposure-response
analyses. The details on the model development process must be provided. Model diagnostics for the
final model must be also provided. The influence of age and any other pertinent covariates on the
exposure-response analysis must be evaluated. Any sensitivity analyses performed to address specific
guestions pertaining to the usefulness or appropriateness of the final model must be also submitted.
The final model must be used to propose a therapeutic dose range for children with refractory CPS
who are 10 to 16 years of age.

Available safety data from previously conducted trials in pediatric patients with refractory complex
partial seizures (CPS) must be analyzed and summarized in an integrated summary of safety (1SS), in
accordance with 21 CFR 314.50(5)(vi)(a). The 1SS must address adverse events of specia interest in
this population from currently available data:

e Visual Toxicity: Retinal toxicity with reduction in visual fields has been observed in
adults and older children. Available vision data from prospective trials in the pediatric
CPS population and available data from the ongoing Sabril Registry study must be
summarized. At least 60 patients assessed with interpretable Goldman or Humphrey
visual perimetry while on drug (with varying lengths of exposure) will be included
with at least 25% of the patients in each of the three age groups (3-<10 years, 10-12
years, and 13-16 years). The data from the studies will be supplemented by
prospective data from the ongoing registry. The registry dataincludes field and visual
acuity information. Pediatric published literature will also be summarized as
supporting data.

e Animal studiesindicate significant neurodevelopmental effects. Somnolence
and fatigue have been identified in adult clinical studies. Because of these
findings you must assess neurobehavioral, neurocognitive, and
neurodevelopmental scales in the previously conducted trials. Thiswill
include:

= 100 drug-exposed patients with baseline and on-drug
neurocognitive/neurodevel opmental assessments from placebo-
controlled studies with at |east 25% of the patientsin each of the three
age groups (3-<10 years, 10-12 years, and 13-16 years).

= 100 patients exposed for > 6 months with on-drug
neurocognitive/neurodevel opmental assessmentsin open label studies
with at least 25% of the patients in each of the three age groups (3-<10
years, 10-12 years, and 13-16 years).
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= 50 patients exposed for > 12 months with on-drug
neurocognitive/neurodevel opmental assessmentsin open label studies
with at least 25% of the patients in each of the three age groups (3-<10
years, 10-12 years, and 13-16 years).

e Suicidality: Suicidality has been identified as a significant class effect of
antiepileptic drugs. Because of this, you must include a suicidality assessment
in patients 10 years and older.

e Anemiain children: All available data for adverse events of anemia must be
appropriately summarized and integrated across both the controlled studies and open-
label studies. With regard to hemoglobin (HGB), hematocrit (HCT), and erythrocyte
counts (RBC), prepare shift tables and incidence of potentialy clinically significant
values to support analyses of outliers. Mean change from baseline must be calculated
for these parameters. In addition, please include other hematological parameters (e.g.,
MCV and MCHC) wherever available.

e General safety asfollows must be addressed in the report.

= Eventsincluding sedation, dizziness, ataxia, tremor, and peripheral
neuropathy must be summarized.

=  Weight Change: An assessment of weight changes must be included in
your integrated summary.

= Edema Edema has been observed in adults, which has not proven to
be related to cardiovascular, renal or hepatic dysfunction. Adverse
events of edema must be summarized.

The safety population for this general safety data must include:

= 150 drug-exposed patients from placebo-controlled studies with at
least 25% of the patients in each of the three age groups (3-<10 years,
10-12 years, and 13-16 years).

= 150 patientsin open label studies exposed for > 6 months with at |east
25% of the patients in each of the three age groups (3-<10 years, 10-
12 years, and 13-16 years).

= 100 patientsin open label studies exposed for > 12 months with at
least 25% of the patients in each of the three age groups (3-<10 years,
10-12 years, and 13-16 years).

o All safety data must be presented and evaluated by descriptive statistics.
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Indication: I nfantile Spasm (1S)

Pharmacokinetic Modeling and Smulation Activities to Characterize Vigabatrin Exposure in Infants

The proposed vigabatrin PK model will incorporate plasma concentration data from patients
approximately five months of age to 63 years of age. In order to generate exposure predictionsin
younger pediatric patients, the sponsor will assume that covariate relationships derived from the
observed data, for example the effect of creatinine clearance on vigabatrin clearance, are consistent in
the extended range of pertinent covariate values (i.e., <1 month to five months of age). The sponsor
will characterize vigabatrin exposure in young infants (i.e., <1 month to five months of age) by
simulating steady-state vigabatrin concentration-profilesin alarge sample of simulated patients and
summarizing the pertinent exposure measures. Demographic characteristics (e.g., age, weight, and
sex) will be sampled from the empirical distribution of vigabatrin patients less than 1 month to 5
months of age in the Sabril registry data. Since vigabatrin is mostly eliminated unchanged in the
urine, it is anticipated that creatinine clearance will be an important predictor of vigabatrin clearance.
If laboratory information in the registry datais not sufficient to calcul ate creatinine clearance for a
particular patient, then a previously described population model that characterized the relationship
between GFR and patient covariates (body size and age) will be used to provide GFR values for
pediatric patients with relevant age and weight combinations.

Submission of Data from the Published CPEN Study

Data from CPEN study will be provided to identify the appropriate duration of treatment of 1S.
Therefore, you must submit data from the CPEN study in aclinical study report form which presents
the information in a standard format. Datasets must be provided in the SNDA submission. Data
should be evaluated using descriptive statistics.

For Clinical Trials (Both Indications):

e Extraordinary results: In the course of conducting these studies, you may discover evidence to
indicate that there are unexpected safety concerns, unexpected findings of benefit in a smaller
sample size, or other unexpected results. In the event of such findings, there may be a need to
deviate from the requirements of this Written Request. If you believe thisis the case, you must
contact the Agency to seek an amendment. It is solely within the Agency’ s discretion to decide
whether it is appropriate to issue an amendment.

e Representation of Ethnic and Racial Minorities: The studies must take into account adequate
(e.g., proportionate to disease population) representation of children of ethnic and racial
minorities. If you are not able to enroll an adequate number of these patients, provide a
description of your efforts to do so and an explanation for why they were unsuccessful.

e Drug information:

e dosage form: tablet and powder for oral solution
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e route of administration: oral
e regimen: as per protocol

Use an age-appropriate formulation in the study(ies) described above. If an age-appropriate
formulation is not currently available, you must develop and test an age-appropriate
formulation and, if it isfound safe and effective in the studied pediatric population(s), you
must seek marketing approval for that age-appropriate formulation.

In accordance with section 505A (e)(2), if:

1) you develop an age-appropriate formulation that is found to be safe and effective in
the pediatric population(s) studied (i.e., receives approval);
2) the Agency grants pediatric exclusivity, including publishing the exclusivity
determination notice required under section 505A (e)(1) of the Act; and
3) you have not marketed the formulation within one year after the Agency publishes
such notice,
the Agency will publish a second notice indicating you have not marketed the new pediatric
formulation.

If you demonstrate that reasonabl e attempts to develop a commercially marketable
formulation have failed, you must develop and test an age-appropriate formulation that can be
compounded by a licensed pharmacist, in alicensed pharmacy, from commercially available
ingredients. Under these circumstances, you must provide the Agency with documentation of
your attempts to develop such a formulation and the reasons such attempts failed. If we agree
that you have valid reasons for not devel oping a commercially marketable, age-appropriate
formulation, then you must submit instructions for compounding an age-appropriate
formulation from commercially available ingredients that are acceptable to the Agency. If you
conduct the requested studies using a compounded formulation, the following information
must be provided and will appear in the product labeling upon approval: active ingredients,
diluents, suspending and sweetening agents, detailed step-by-step compounding instructions;
packaging and storage requirements; and formulation stability information.

Bioavailability of any formulation used in the studies must be characterized, and, as needed, a
relative bioavailability study comparing the approved drug to the age appropriate formul ation
may be conducted in adults.

e Labeling that may result from the study(ies) and analyses: Y ou must submit proposed
pediatric labeling to incorporate the findings of the study(ies) and analyses, including
appropriate information from the dose- or exposure-response modeling. Under section 505A (j)
of the Act, regardless of whether the study(ies) demonstrate that vigabatrin is safe and
effective, or whether such study results are inconclusive in the studied pediatric popul ation(s)
or subpopulation(s), the labeling must include information about the results of the study(ies).
Under section 505A (k)(2) of the Act, you must distribute to physicians and other health care
providers at least annually (or more frequently if FDA determines that it would be beneficial
to the public health), information regarding such labeling changes that are approved as a result
of the study(ies).
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e Format and types of reports to be submitted: Y ou must submit full study reports (which have
not been previously submitted to the Agency) that address the issues outlined in this request,
with full analysis, assessment, and interpretation. In addition, the reports must include
information on the representation of pediatric patients of ethnic and racial minorities. All
pediatric patients enrolled in the study(ies) should be categorized using one of the following
designations for race: American Indian or Alaska Native, Asian, Black or African American,
Native Hawaiian or other Pacific Islander or White or Other. For ethnicity, you should use
one of the following designations: Hispanic/Latino or Not Hispanic/Latino. If you choose to
use other categories, you should obtain agency agreement.

Under section 505A(d)(2)(B) of the Act, when you submit the study reports, you must
submit all postmarketing adverse event reports regarding this drug that are available to you
at that time. All post-market reports that would be reportable under section 21 CFR 314.80
should include adverse events occurring in an adult or a pediatric patient. In genera, the
format of the post-market adverse event report should follow the model for a periodic safety
update report described in the Guidance for Industry E2C Clinical Safety Data M anagement:
Periodic Safety Update Reports for Marketed Drugs and the Guidance addendum. Y ou are
encouraged to contact the reviewing Division for further guidance.

Although not currently required, we request that study data be submitted electronically
according to the Study Data Tabulation (SDTM) standard published by the Clinical Data
Interchange Standards Consortium (CDISC) provided in the document “ Study Data
Specifications,” which is posted on the FDA website at

http://www.fda.gov/CDER/REGUL ATORY /ersr/Studydata.pdf and referenced in the FDA
Guidance for Industry, Providing Regulatory Submissions in Electronic Format - Human
Pharmaceutical Product Applications and Related Submissions Using the eCTD
Soecifications at

http://www.fda.gov/downl oads/Drugs/ GuidanceComplianceRegul atoryl nformation/Guidances
[UCMO072349.pdf.

e Timeframe for submitting reports of the study(ies): Reports of the above studies must be
submitted to the Agency on or before May 20, 2013. Please keep in mind that pediatric
exclusivity attaches only to existing patent protection or exclusivity that would otherwise
expire nine (9) months or more after pediatric exclusivity is granted, and FDA has 180 days
from the date that the study reports are submitted to make a pediatric exclusivity
determination. Therefore, to ensure that a particular patent or exclusivity is eligible for
pediatric exclusivity to attach, you are advised to submit the reports of the studies at |east 15
months (9 months plus 6 months/180 days for determination) before such patent or
exclusivity is otherwise due to expire.

= Response to Written Request: Under section 505A(d)(2)(A)(i), within 180 days of receipt
of this Written Request you must notify the Agency whether or not you agree to the
Written Request. If you agree to the request, you must indicate when the pediatric studies
will be initiated. If you do not agree to the request, you must indicate why you are
declining to conduct the study(ies). If you decline on the grounds that it is not possible to
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develop the appropriate pediatric formulation, you must submit to us the reasonsit cannot
be devel oped.

Furthermore, if you agree to conduct the study(ies), but have not submitted the study reports
on or before the date specified in the Written Request, the Agency may utilize the process
discussed in section 505A(n) of the Act.

Submit protocols for the above study(ies) to an investigational new drug application (IND) and clearly
mark your submission " PEDIATRIC PROTOCOL SUBMITTED FOR PEDIATRIC
EXCLUSIVITY STUDY" inlarge font, bolded type at the beginning of the cover letter of the
submission.

Reports of the study(ies) must be submitted as a new drug application (NDA) or as a supplement to
your approved NDA with the proposed |abeling changes you believe are warranted based on the data
derived from these studies. When submitting the reports, please clearly mark your submission
"SUBMISSION OF PEDIATRIC STUDY REPORTS - PEDIATRIC EXCLUSIVITY
DETERMINATION REQUESTED" in large font, bolded type at the beginning of the cover letter
of the submission and include a copy of thisletter. Please also send a copy of the cover letter of your
submission to the Director, Office of Generic Drugs, HFD-600, Metro Park North 1V, 7519 Standish
Place, Rockville, MD 20855-2773. If you wish to fax it, the fax number is 240-276-9327.

In accordance with section 505A (k)(l) of the Act, Dissemination of Pediatric Information, FDA must
make available to the public the medical, statistical, and clinical pharmacology reviews of the
pediatric studies conducted in response to this Written Request within 210 days of submission of your
study report(s). These reviews will be posted regardless of the following circumstances:

the type of response to the Written Request (i.e. complete or partial response);

the status of the application (i.e. withdrawn after the supplement has been filed or pending);
the action taken (i.e. approval, complete response); or

the exclusivity determination (i.e. granted or denied).

~pOODNPRE

FDA will post the medical, statistical, and clinical pharmacology reviews on the FDA website at
http://www.fda.gov/Drugs/Devel opmentA pproval Process/Devel opmentResources/UCM 049872

If you wish to discuss any amendments to this Written Request, please submit proposed changes and
the reasons for the proposed changes to your application. Submissions of proposed changesto this
request should be clearly marked " PROPOSED CHANGES IN WRITTEN REQUEST FOR
PEDIATRIC STUDIES"' inlarge font, bolded type at the beginning of the cover letter of the
submission. Y ou will be notified in writing if any changes to this Written Request are agreed upon
by the Agency.

Please note that, if your trial is considered an "applicable clinical trial” under section 402(j)(1)(A)(i)
of the Public Health Service Act (PHS Act), you are required to comply with the provisions of section
402(j) of the PHS Act with regard to registration of your trial and submission of trial results.
Additional information on submission of such information can be found at www.Clinical Trials.gov.
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If you have any questions, contact Fannie Choy, RPh, Regulatory Project Manager, by phone or
email at (301) 796-2899 or fannie.choy@fda.hhs.gov.

Sincerely,

{See appended electronic signature page}
EllisF. Unger, M.D.

Director

Office of Drug Evaluation |
Center for Drug Evaluation and Research
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