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1 EXECUTIVE SUMMARY

1.1 Background

In 1998, FDA, approved nodafinil [Provigil; (NDA 20-717)], a
wakef ul ness-pronoting agent to inprove wakeful ness in adult
patients with excessive daytine sleepiness (EDS) associated with
nar col epsy. Subsequent approvals occurred (10/2003) for the
treatment of EDS associated with Cbstructive Sl eep Apnea/ Hypo-
pnea Syndronme (OSAHS), and Shift Wrk Sleep D sorder (SWSD)
Reconmended dosing in these disorders was 200 ng once a day, as
a single norning dose for patients with narcol epsy and OSAHS
and for SWSD, 1 hour prior to the start of one’s work shift. In
the various trials |eading to approval for these indications, no
consi stent evidence was denonstrated that doses above 200 ny
dose conferred additional benefit, although single doses of 400
ng/ day were well tolerated. Provigil (nodafinil) tablets come in
strengths of 100 and 200 ng, respectively.

The current subm ssion is for nodafinil as a new indication in
the treatnment of attention-deficit/ hyperactivity disorder
(ADHD) in children (6-11 Years) and adol escents (12-17 Years).
The primary basis for safety and efficacy is three (3) Phase 3
pl acebo-controlled clinical trials [two (2) variable dose and
one (1) fixed dose studies] enrolling over 600 patients between
the ages of 6 and 17 years.

In addition, this supplenent contains a revised drug product
formul ati on and requests approval of new tablet strengths (85,
170, 255, 340 and 425 ng) specifically devel oped for the use in
this new indication. Approval of a separate brandnanel
(SPARLON) for indication and use of nodafinil tablets in ADHD
is requested by Cephalon (the sponsor) to differentiate this
product fromthe originally approved wakeful ness-pronoting
agent, PROVIG L”. Significant |abeling changes are requested
(Appendi x: List of Proposed Labeling Changes) and | abeling was
| asted updated for Provigil (CBE, 12/02/2004) [Hi story of
changes since | ast approved | abeling].

1 The original brandnames submitted, first, ATTENACE, and later, ALTAVIGE were reviewed by the Division of
Medication Errors and Technical Support (DMETS) who had objections to these names for reasons identified in this
review. The current name which was submitted on 08/23/2005 for consideration is SPARLON.
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The studies submtted in support of this sNDA are sunmarized in
t he Appendi x.

Ei ght (8) clinical studies involving 933 children and adol escent
subj ects exposed to nodafinil conprise this sNDA. Four (4) of

t he studi es are pharmacoki netic (PK) and, or, pharnmacodynamn c
(PD) studies which involved 302 subjects. These studies are
listed bel ow.

C1538d/ 1024/ BA/ US (Study 1024) was a random zed, open-| abel
crossover study evaluating the bioequival ence of nodafi ni
tablets (five 85-ny tablets versus one 425-ng tablet) in 30
heal t hy adul ts.

C1538d/ 113/ BA/US (Study 113) was a random zed open-| abel
crossover study conparing the relative bioavailability of 170 ng
of nodafinil filmcoated tablets to 200 ng of Provigil in 24
children (9 years, nean).

C1538d/ 207/ AD/ US (Study 207) was a phase 2, doubl e-blind,
random zed, placebo-controlled, 2-part (5 or 6 weeks per part),
crossover study evaluating the dose range, dose frequency, and
PK/PD correlation of 5 oral doses of Provigil in 30 children
with ADHD (9.5 years, nean), followed by an 8-week open-| abel
ext ensi on.

C1538a/ 213/ AD/ US (Study 213) was a phase 2, 4-week, double-
bl i nd, random zed, placebo-controlled, parallel study evaluating
the efficacy and safety of Provigil in 248 (9.3 years nean)
children with ADHD, followed by an 8-week open-|abel extension.

Three (3) phase 3, placebo-controlled studies involving 633
subjects (nodafinil: 420; placebo: 213) were used to denonstrate
primary efficacy and safety. Two (2) are nine (9) week, flexible
(up to 425 ng) dose [C1538d/309/AD/ US, or, Study 309 and
C1538d/ 311/ AD/ US, or, Study 310] and one (1), is a seven (7)
week (340, or, 425 ng) fixed dose study with a two (2) week

wi t hdrawal [ C1538d/ 311/ ADJ US or, Study 310]. The flexible and

fi xed doses represent 295 and 125 subjects, respectively, who
were treated with nodafinil.

One (1) study is an on-going, l-year, open |abel study
C1538d/ 312/ AD/ US (Study 312) to assess longer termsafety and
continued efficacy of nodafinil. This trial consists of 533
subj ects (10.2 years, nmean), of which, 372 are fromflexible
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dose studies (309, 311); 133 subjects fromthe fixed dose study
(310); and 28 subjects fromthe PK/PD studies (113, 213). At
the tinme of the 4 nonth subm ssion on 04/19/2005, 48 subject (9
% have conpl eted the study; 228 subjects (43 %9 have been
treated for less than 6 nonths; and 305 (57 % have been treated
for nore than 6 nonths. To date, 279 (52 % of the subjects have
di scontinued fromthe study for various reasons. This 4 nonth
safety update is less than “175 patients treated wth nodafini
for 12 nonths” that was agreed upon between the sponsor and FDA
in our 07/08/ 2004 neeting. No individual study report was
received for this safety update, however, updated tables for
this data was included with an updated, integrated safety set.

Two additional studies in children with ADHD were sponsored by
Laboratoire L. Lafon and conducted in France studi es E1044 and
E1047 involving 38 pediatric subjects. Study E1044 was a pil ot,
doubl e- bl i nd pl acebo-controlled trial study of nodafinil in ADHD
in children; and Study E1047 was a pilot, open-|abel study of
nodafinil in children with ADHD who were responsive to

net hyl pheni dat e. The sponsor has not included these 2 studies in
the integrated safety database for this subm ssion because
“val i dated el ectroni c databases not avail able”. However,

clinical study reports are provided.

Study No. C1538a/205/ AD US (Study 205) eval uated the use of
nodafinil for the treatnment of ADHD in adults. The sponsor did
not submt this study report as part of the current subm ssion
as was di scussed in our 07/08/2004 neeting. Mnutes of that
nmeeting indicate that this study report was previously submtted
as part of the safety package to support approved suppl enent NDA
20-717/ S-008. This study was apparently not subnitted because it
was “negative”.

A clinical devel opment programis underway for the use of
nodafinil in children and adol escents with excessive sl eepiness
associated with narcol epsy (IND 59, 661). The safety data from

t hose studies are not part of this data set, however, a serious
adverse event fromthat study involving a 6 year old with an

epi sode of a Reye-like illness will be included as it relates to
the safe use of nodafinil for the proposed ADHD i ndi cation

Data fromthe three pivotal studies 309, 310, and 311
denonstrate the efficacy of nmodafinil in children and
adol escents with ADHD based on the LOCF analysis of the ITT
popul ation for the primary efficacy neasure, the teacher/phy-
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si ci an-conpl eted ADHD Rating Scal e, Fourth Edition (ADHD RS-1V)
(School Version) [p<0.001].

Worrisonme safety signals identified in clinical trials include
St evens Johnson Syndrome (and ot her rashes of uncl ear
significance), a possible Reye's syndrome (and ot her |aboratory,
hepati c dysfunction), various psychiatric disorders (e.gqg.
suicidality, depression, agitation, psychosis and phobias),

| eukopeni a/ neutropeni a; and i nsomia (drug: 27 % placebo; 4 9%,
anorexia (drug: 16 % placebo; 3 %, and headaches (drug: 20 %
pl acebo; 13 9% of nodafinil pediatric and adol escent subjects.
The presence of a significant anmount of insomia, headaches, or,
ot her psychiatric disorders will alnost certainly result in off-
| abel and | abel ed use of many sl eep, anal gesic and psychiatric
medi ci nes which will probably result in increased risk of
adverse events (e.g. increased risk of skin, liver, or

psychi atric probl ens).

Despite, the denonstration of clinical efficacy, the safety
profile denmonstrates increased and, in this reviewers opinion,
unacceptable risks to children and adol escents, resulting in the
recommendation that the Agency take a non-approvabl e action on
this subm ssion

| f the outstanding consults bears out the perceived risks, an
Agency di scussi on shoul d be undertaken to discuss the need to
halt all clinical devel opnent prograns currently underway w th
children (e.g. excessive sl eepiness associated with narcol epsy)
and to consider the need for recommendi ng a stronger warning for
Provigil (nmodafinil) as it related to the use of this drug in
chi | dren.

1.2 Recommendation on Regulatory Action

| reconmend a “non-approvabl e” action be taken on nodafinil for
t he added indication of ADHD in children and adol escents and a
deni al of the request for a partial waiver, requested under CFR
Part 314.55(c)(3)(i),f providing efficacy and safety information
in the popul ati on younger than 6 years.

Basi s for Non-Approvable Action(s):

1. A sulfone netabolite accunulates to a greater extent in
subjects weighting less than 30 kg and it is uncertain when it
reaches steady-state based on the studies perforned
(approximately 6 weeks ?) so we do not know t he absol ute
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accurul ation of the metabolite in this age group. Age range of
the 340 ngy dose group tested was 5-10 years and the 425 ny
dose group was 8-13 years. A disproportionate exposure to the
sul fone netabolites of about 6 times occurred in children
conpared to adol escents and adul ts.

2. PK/PD and clinical studies have shown that doses of around 340
or 425 ng are needed in order to achieve clinical response
(efficacy). Hence, dose reduction will not be useful.

3. Paralleling the disproportionate exposure in children is the
observation fromcontrolled clinical trials of very rare
adverse events occurring in these younger age groups: Steven
Johnson Syndrome (7 years) and ot her uncertain rashes (1-2/933
vs. 1 per mllion background) and Reye’s-like syndrones (only
36 cases per year since 1987) are only occurring in subjects
on nodafinil. The nmean age of subjects with rash was 8.5
years, did not occur in adolescents and was not observed wth
the adult experience. The case of Reyes-like syndronme occurred
in a6 year old. The relation to the drug is uncertain, but
mean GGT el evati ons were higher in those receiving increasing
exposures as to amount (e.g. 340 and 425 ng/day)and duration
of nodafinil (14 % on nodafinil conpared to 1 % on pl acebo
showed increases in GGI over 6 nonths). Simlarly, suicidal
i deation and psychosis occurred at a nmean age of 8 years (al
psychiatric events in placebo; nean age: 10 years) in subjects
| eaving the trials because of adverse events. Sui cidal
ideation (6: 12 % one of which was a possible attenpt versus
a gesture), agitation (5: 10 9%, depression (2: 4 %9 psychosis
(3: 6 %9, another with possible psychosis (1: noderate change
in nmental status, not specified); and phobias (3: 6 %9 were
only reported as reasons for discontinuation for subjects on
dr ug.

4. Anorexia (nodafinil: 16 % placebo: 3 %9 and i nsomia
(nodafinil: 27 % placebo: 4 %9 are nore common than wi th nost
stinmulants except for Adderall XR Headache (nodafinil: 20 %
pl acebo: 13 % seens to be nore comon in nodafinil subjects
than others. A table conparing sonme of the MPH and anphet am ne
products, which are currently available (e.g. Concerta,

Met adate, Ritalin LA, Focalin, Adderall XR), is indicated in
Table 1 in the Appendi x. The risk of insomia and headaches
will nost certainly result in various treatnment strategies
(e.g. stopping, restarting; using off |abel and | abel ed

anal gesi cs and sl eep nedications) perhaps resulting in

i ncreased dermat ol ogi cal sensitization, psychiatric, or, other
adverse events.
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Hence, the risks associated with the use of provigil are
greater than the benefits and preclude the safe use of this
drug in the intended popul ation for ADHD, a none |ife-

t hreat eni ng di sease and wi t hout showi ng cl ear, denonstrated
advant ages over existing stinmulants.

1.3 Recommendation on Postmarketing Actions

1.3.1 Risk Management Activity

A Public Advisory Meeting may need to be considered to discuss
the issues identified inthis reviewas it relates to
continuation of a pediatric devel opment program for nodafi ni

for other indications. Further internal discussion of this issue
i s recomended.

1.3.2 Required Phase 4 Commitments

* Further work should be undertaken to characterize the clinical
significance of the disproportionate sulfone netabolite
present in children, if it is ultimately decided by the Agency
that the drug is approvabl e.

 Gven the fact that the ADHD subjects who were studi ed were
noderately to severely ill or greater (CE-S = 4) and did not

have | earning disability (Screening score =80 on the WAT-I1-
A), the generalizability of findings fromthis group of

subjects to other children with | ess severe ADHD (Cd -S <
4)with | earning disorders is uncertain, and may need to be
consi dered as a Phase |V conmitnent.

1.4 Summary of Clinical Findings

1.4.1 Brief Overview of Clinical Program

A table sunmmarizing these trials is included in the Appendi x.

Studi es 309 and 311 were Phase 3, randoni zed, double- blind,

pl acebo-control | ed, 9-week, flexible-dosage (up to 425 ny/ day),
paral | el -group studies, conducted to evaluate the efficacy and
safety of nodafinil (filmcoated tablet) in children and

10
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adol escents with ADHD. The primary efficacy nmeasure in these 2
studi es was the change from baseline in the teacher/ physician-
conpl eted ADHD-RS-1V (School Version) total score at endpoint
(week 9 or the last double-blind treatnent period visit). Study
309 consisted of 198 subjects (131 nodafinil, 67 placebo) and in
Study 311 there were 246 subjects (164 nodafinil, 82 placebo),
totaling 444 subjects (295 nodafinil, 149 placebo) for the

fl exi bl e dose studies.

Study 310 was a Phase 3, random zed, doubl e-blind, placebo-
control |l ed, 9-week, fixed-dosage (340 or 425 ng/ day), parallel-
group study conducted to evaluate the efficacy and safety of
nodafinil (filmcoated tablet) in children and adol escents with
ADHD. The 9-week period included a 2-week, random zed, doubl e-
bl i nded wi t hdrawal period (weeks 8 and 9). Study 310 consi sted
of 189 subjects (125 nodafinil, 64 placebo).

The total nunber of subjects in these three (3) doubl e-blind
phase 111 trials was 633 subjects (420 nodafinil, 213 placebo).

Study 312 is a one (1) year flexible dose (170-425 ng/day), open
| abel long term extension study (02/28/05 cut-off date) is under
way to ascertain continued efficacy and the presence of unusual
safety signals. This study involves 533 subjects [M 391 (73 %;
F: 142 (27 %9; 10 .2 yrs, nean]. At the tinme of this 4 nonth
subm ssion, only 48 (9% of the subjects have conpleted the
study. Two hundred and twenty eight (228: 43 % have been
treated for less than 6 nonths, while, 305 (57 % have been
treated for nore than 6 nonths. Two hundred and seventy nine
(279: 52 %9 of the subjects have discontinued fromthe study.

1.4.2 Efficacy

Data from studi es 309, 311 and 310 denonstrate the efficacy in
chil dren and adol escents wi th ADHD

1.4.3 Safety

Wrrisome safety signals identified in clinical trials include
St evens Johnson Syndrome (and ot her rashes of uncl ear
significance), a possible Reye's syndrone (and other | aboratory,
hepati c dysfunction), various psychiatric disorders (e.gqg.
suicidality, depression, agitation, psychosis and phobi as),

| eukopeni a/ neutropeni a; and i nsomia (drug: 27 % placebo; 4 9%,
anorexia (drug: 16 % placebo; 3 %, and headaches (drug: 20 %

11
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pl acebo; 13 % of nodafinil pediatric and adol escent subjects.
The presence of a significant anmobunt of insomia, headaches, or,
ot her psychiatric disorders will alnost certainly result in off-
| abel and | abel ed use of many sl eep, anal gesic and psychiatric
medi ci nes which will probably result in increased risk of
adverse events (e.g. increased risk of skin, liver, or,

psychi atric probl ens).

Post mar keting data in children supports this view with the nost
commonly reported serious ADR s being mani a, hallucination,

sui cide attenpt and intentional overdose; and the nost commonly
reported non-serious ADR s bei ng headache, insomia, anorexia
and drug interaction.

1.4.4 Dosing Regimen and Administration

The clinical pharmacol ogy/ bi opharmaceutics review states the
followi ng, for which the reader is referred for further details.

“Modafinil filmcoated tablets should be taken as a single dose, in
the norning, with or without food. Dosage should be individualized
according to the needs and responses of the patient. In clinical
trials, treatnment was initiated at 85 ng /day. The daily dosage was
i ncreased by 85 ng increnments every 2 to 7 days until the optinmm or
target daily dose was achi eved. Doses above 425 ng have not been
systenmatically eval uated.

The following target daily doses are recomrended:

e Patients I ess than 30 kg of body weight: 340 ng
e Patients at |least 30 kg of body weight: 425 ng”

1.4.5 Drug-Drug Interactions

The clinical pharnmacol ogy/ bi opharmaceutics review states the
follow ng, for which the reader is referred for further details.

“Dosage adjustnent should be considered for concom tant nedications
that are substrates for CYP3A4, such as triazolam and cycl ospori ne.

Drugs that are largely elimnated via CYP2CL9 netabolism such as

di azepam propranol ol, phenytoin (also via CYP2C9) or S-nephenytoin
may have prol onged elimnation upon co-administration with PROVIG L
and may require dosage reduction and nonitoring for toxicity.

The effectiveness of steroidal contraceptives may be reduced when used
with PROVIG L tablets and for one nonth after discontinuation of
therapy. Alternative or conconmtant nethods of contraception are
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reconmended for patients treated with PROVIG L tablets, and for one
nmonth after discontinuation of PROVIGL.”

1.4.6 Special Populations

The reader is referred to the clinical pharnmacol ogy/
bi ophar maceutics review for a conplete discussion of this topic.
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

In 1998, FDA, approved nodafinil [Provigil; (NDA 20-717)], a
wakef ul ness-pronoting agent to inprove wakeful ness in adult
patients with excessive daytine sleepiness (EDS) associated with
nar col epsy. Subsequent approvals occurred (10/2003) for the
treatment of EDS associated with Cbstructive Sl eep

Apneal/ Hypopnea Syndrome (OSAHS), and Shift Work Sl eep D sorder
(SWBD). Recomrended dosing in these disorders is 200 ng once a
day, as a single norning dose for patients wi th narcol epsy and
OSAHS, and for SWSD, 1 hour prior to the start of one’s work
shift. In the various trials leading to approval for these

i ndi cations, no consistent evidence was denonstrated that doses
above 200 ng dose conferred additional benefit, although single
doses of 400 ng/day were well tolerated. Provigil (nodafinil)
tablets cone in strengths of 100 and 200 ng, respectively.

The current subm ssion is for nodafinil as a new indication in
the treatnment of attention-deficit/hyperactivity disorder (ADHD)
in children (6-11 Years) and adol escents (12-17 Years). The
primary basis for safety and efficacy is three (3) Phase 3

pl acebo-controlled clinical trials [two (2) variable dose and
one (1) fixed dose studies] enrolling over 600 patients between
the ages of 6 and 17 years.

In addition, this supplenent contains a revised drug product
formul ati on and requests approval of new tablet strengths (85,
170, 255, 340 and 425 ng) specifically devel oped for the use in
this new indication. Approval of a separate brandname? ( SPARLOND)
for indication and use of nodafinil tablets in ADHD i s requested
by Cephal on (the sponsor) to differentiate this product fromthe
originally approved wakeful ness-pronoting agent, PROVIG L.
Significant | abeling changes are requested (Appendi x: List of
Proposed Label i ng Changes) and | abeling was | asted updated for
Provigil (CBE, 12/02/2004) [H story of changes since | ast
approved | abel i ng].

2 The original brandnames submitted, first, ATTENACE, and later, ALTAVIGE were reviewed by the Division of
Medication Errors and Technical Support (DMETS) who had objections to these names for reasons identified in this
review. The current name which was submitted on 08/23/2005 for consideration is SPARLON.
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2.2 Currently Available Treatment for Indications

In 2001, the Cinical Practice Cuidelines Subcomrittee3 on
Attention-Deficit/Hyperactivity D sorder and Cormittee on
Quality Inprovenent |listed many of the foll ow ng drugs as being
avai l abl e for the treatment of ADHD. This |list has been

suppl emented with current information:

First-Line Treatment

Methylphenidates
Short acting
. Ritalin®, Methylin®, Focalin®
Intermediate acting
« Ritalin SR”, Metadate ER®, Methylin ER®
Long acting
. Concerta®, Metadate CD®, Ritalin LA®, Focalin XR®

Amphetamines
Intermediate acting
« Adderall®, Dexedrine spansule®
Short acting
. Dexedrine®, Dextrostat®
Long acting
e Adderall XR"®

Pemoline
«  Cylert” discontinued by Abbott

Non-Stimulants
e Atomoxetine
—  Strattera®

Second-Line Treatment: Not FDA Approved

Antidepressants:

Tricyclic antidepressants
* Imipramine, Desipramine

3 Subconmittee on Attention-Deficit/Hyperactivity Disorder and Conmmittee on
Quality Inprovenent. 2001. dinical Practice Cuideline: Treatment of the
school -aged child with attention-deficit/hyperactivity disorder. Pediatrics
108: 1033-1044.

15



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

Bupropion
«  Wellbutrin®, Wellbutrin SR®

2.3 Important Issues with Pharmacologically Related Products

| medi ate and sustained oral formnulations of nethyl pheni dat e,
anphet am ne have been associated with insomia, anorexia, weight
| oss, decreased growth, abdom nal pain and hypertension. The
Agency is | ooking at these drugs for potential signals as they
relate to sudden deat h; myocardial infarction; stroke; psychi-
atric disturbances as suicidality and new onset psychosis; and
will be evaluating the need for |ong-term studies by an up-

com ng public neeting. A Citizen's Petition is currently before
t he Agency requesting the renoval of Cylert (penoline) because
of an increased risk of unpredictable, serious hepatotoxicity
resulting either in death, or, liver transplantation

At onoxetine (Strattera) has been given a bol ded warning because
of a risk of serious hepatotoxicity. This drug is al so being
exam ned for new onset psychiatric (e.g. risk of suicide)
synptons associated with its routine use.

2.4 Pre- and Post-Submission Regulatory Activity

Pr esubm ssi on

An end of phase Il (EOPII) neeting took place with FDA and
Cephal on on 08/23/2003 to discuss the clinical devel opnment
program for Phase 3. Mnutes fromthe neeting indicate the
fol | ow ng:

1. In addition to the two (2) flexible dose titration studies, a 6
week (double blind) study, would be required to establish
ef ficacy in ADHD;

2. The ADHD Rating Scal e-School Version would be acceptable as the
primary efficacy endpoint;

3. FDA expressed sonme concern about sone ‘signals’ of low WBC s in
some of the patients in Study 213. Cephal on acknow edged t hat
there appeared to be a transient |owering of WBC around 2-3 weeks
the clinical significance of which is unknown. FDA recomrended
good safety nonitoring and specifying an algorithmfor drug
di scontinuation and followup nonitoring if significant
neut ropeni a shoul d occur. Cephal on proposed to increase
nmonitoring to a weekly basis in asynptomatic patients with
significant neutropenia and added that the current patients with
neut r openi ¢ epi sodes where asynptomatic. In addition, Cephal on
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offered to increase nonitoring to weekly after 6 nonths. FDA
commented that the data seened variable, i.e., Pt 24004, Pt 24005
and Pt 24001 need further follow up.

According to Cephalon’s consultant, Dr. Gerson, an ANC of 500
woul d seemto be a good cut-off since there can be a benign
neutropenia with an ANC < 1000. He continued that in children, in
general, have |ower WBC counts and variability, and that this
observed drug associ at ed phenonenon may be netabolically based
and transient and nmay not be clinically significant.

FDA inquired about in vitro bone marrow testing. Cephal on said
that no neutropenia was seen in the preclinical adult or juvenile
studies. Dr. Cerson added that he thought in vitro bone nmarrow
testing woul d provide sone reassurance but not 100% FDA remarked
that ideally, long-termdata with a conparator drug would be
useful .

4. Ages 13 — 17 would need to be studied for an adol escent claimfor
ADHD.

5. What size safety database will be required for an approvabl e NDA
package?

FDA said that between 500 — 600 subjects for one year woul d be
ordinarily required if there are no additional safety issues.

6. In addition, we would like to discuss and reach agreenent with
the Division on what clinically rel evant secondary endpoints
coul d be considered for potential inclusion in labeling at the
tinme of an NDA.

FDA reiterated the division policy on secondary endpoints: the
endpoi nts nust be prospectively designated, replicated, prior

di vi si on agreenent shoul d be obtained and the stat plan should
protect against a Type 1 error. FDA agreed that a gl obal neasure
woul d be accept abl e.

7. Additional Points of Discussion
We informed the sponsor that they will need to conduct a study in
juvenile rats to exam ne drug effects on neurobehavi oral and
reproductive devel opnent. W suggested dosing from about day 10
of age through sexual maturity. Endpoints should include effects
on nmotor activity, l|earning/ menory, and mating/fertility. W
suggested that dosing be terminated prior to testing (or that
paraneters be neasured prior to the daily dose) in order to
prevent acute drug effects frominterfering with assessnent of
nore pernmanent effects on devel opment. We suggested that the
sponsor submit a protocol for our comments. W indicated that
this study could be done concurrently with the proposed clinica
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trial since previously performed studies in young animals did not
reveal serious toxicity.

8. FDA requested PK/PD data fromthe clinical trial

9. FDA al so recommended nonitoring for signs of withdrawal in the
clinical trial.

Anot her neeting took between FDA and Cephal on took place on

07/ 08/ 2004 to discuss the content and format of the planned
suppl emental application to NDA 20-717 for Attention-Deficit
Hyperactivity Disorder (ADHD). Sel ected sections of the mnutes
of that neeting are noted bel ow

1. At the tine of initial submnmission, the sNDA will include clinica
safety data from approxi mately 300 chil dren and adol escents with
ADHD who have been treated with nodafinil for at |east 6 nonths. The
four-nonth safety update will include data from approxi mately 175 of
these patients treated with nodafinil for 12 nonths, with an
additional 90 patients treated for at |east 6 nonths.

This extent of exposure is consistent with the I CH Guideline for
I ndustry “The Extent of Popul ati on Exposure to Assess dinical
Safety: For Drugs Intended for Long-term Treatnent of Non-Life-
Threateni ng Conditions (ICH ELA)”. Does the FDA agree that this
woul d be an acceptabl e safety data package for filing of this
SNDA?

FDA Response: W find this acceptable.

2. FDA stated that we would |like to see drug exposure displayed by age
and dose. FDA al so expressed a preference for exposure by patient-
years. Page 27 of the nmeeting informati on package was referred to
during the discussion. This type of display with additional displays
by age appeared acceptable to FDA. It was agreed that age could be
captured in groups of 6-12 and 13-17. FDA asked that Cephal on’s
narratives for deaths, wi thdrawals due to AEs, and serious AEs be
grouped all together in one place in the subnission and state that
it is conplete. Cephalon confirmed that woul d be the case. FDA
stated a preference of patient profiles or an algorithmfor the
reviewer to be able to gather all the relevant data for particul ar
patients (i. e., patients with narratives). It was agreed that
Cephal on woul d provide the reviewer with a sanple/ plan ahead of
time to address this point. FDA asked if ECGs in the clinical
studies were perforned at the estimated tmax of nodafinil. Cephal on
stated that they were not specifically scheduled in this fashion.
FDA al so asked about the adverse event collection during the
w t hdrawal period of our fixed dose study. Cephal on stated that
there was adverse event inquiry at 1 and 2 weeks. FDA commented that
acute effects, in the first 2 days, are an area of safety interest.
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For both points above, FDA acknow edged that Cephalon’s trials were
compl eted. Cephalon will take these points into consideration for
presentation of data in the sNDA.

3. The conpleted clinical study report of nodafinil tablets for the
treatnent of ADHD in adults (Study No. C1538a/ 205/ AD/US) was
previously submtted as part of the safety package to support
approved suppl ement NDA 20- 717/ S- 008. As Cephalon will be seeking
approval for the treatnent of children and adol escents with ADHD
does the FDA agree that this study does not have to be resubmitted
in this sNDA?

FDA Response: Yes. The Division asked why Cephal on did not want
to submit this study and Cephal on responded that it was because
t he study was negati ve.

4. Cephalon is evaluating the secondary efficacy variables, fromthe
Phase 3 studies, for the purposes of identifying key endpoint(s) for
potential inclusion in the |labeling. FDA's policy on secondary
endpoints was reiterated during the End of Phase 2 neeti ng:
endpoi nts nust be prospectively designed, replicated, prior division
agreenent shoul d be obtained and the statistical analysis plan
shoul d protect against Type 1 error. Can FDA confirmthat this is
the current policy or advise of any subsequent changes, or provide
any additional information to be taken into consideration regarding
t hese specific endpoints?

[W agree with the follow ng response provided by Cephalon in
their mnutes of July 27, 2004; we have included mnor editorial
changes.] FDA Response: FDA confirnmed that there is no change in
their policy. FDA stated that Cephalon’s selection of TOVA errors
of om ssion would be “problematic” and they would not permt this
as a key secondary efficacy variable for |abeling. FDA stated
that a critical part of their policy is that the variabl e | ooks
at sonet hing beyond and very different fromthe primary endpoint
domain. FDA's position is that this variable |ooks at inattention
and so does the primary. Cephalon stated that TOVA is nore of an
obj ective neasure vs. the subjective ADHD Rating Scal e. FDA
restated that this is still not |ooking at something very

di fferent. Cephalon also raised the point that it is a
performance based test. Even though TOVA is performance based
eval uation, FDA's position is that it is not adding anything and

is still basically nmeasuring the sanme thing. FDA stated that
Cephal on can present a case in the subm ssion, but this is their
posi tion.

5. Drug interaction studies: No additional drug interaction studies are
r equest ed.
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6. Dosing/ adm nistration instructions in the |abel: Cephal on raised
t he question of whether or not dosing recommendations could be given
by weight; the Agency stated that this would be a matter of review

7. Cephal on’s plans regardi ng | abeling: Cephalon stated that they plan
to propose separate | abeling and a new tradename. The Division
stated that a separate tradenane is not acceptable. The Division
further stated that at this tinme the Agency does not permt a
separate tradenane for the same drug product. The Division agreed
t hat Cephal on coul d put together an argument and supporting package
and send it to FDA for review

Post subm ssi on

Cephal on submtted an el ectronic subm ssion on 12/20/2004
containing efficacy and safety information on the all studies,
previously identified, and prelimnary safety data on Study 312.
Afling reviewidentified potential reviewissues which were
comuni cated to Cephal on on 03/ 15/2005 who responded as

i ndi cated bel ow (blue font) on 04/13/2005. dinical issues
identified consisted of:

1. Please provide a listing of all serious non-US and US
post mar keti ng serious adverse events. Please include a listing as
wel | as post-nmarketing reports (serious and non-serious) of
| eucopeni a or neutropenia for Mdafinil. The reports should be
separated by age (pediatric, adol escents, and adults) and shoul d
i nclude an integrated sumrary and di scussi on of these
experi ences.

Cephal on will provide the above requested information in the
forthcom ng 4-Month Safety Update for this suppl enental
appli cati on.

2. You have not provided an adequate literature search (nethodol ogy
and results) since only references were listed. Please provide a
full review and discussion of the world literature for nodafini
targeted to the safety of the present indication of ADHD. Pl ease
warrant that this is a conplete and detailed review of the
world' s published literature and identify the cut-off date. The
literature review should al so include a conplete review and
di scussion of the safety as it applies to any use of nodafinil in
any indication.

Cephal on will provide the above requested information in the
forthcom ng 4-Month Safety Update for this suppl enental
appl i cati on.

3. Provide the location of the foreign regulatory history in the
present submi ssion
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The location of the foreign regulatory history submtted in NDA
20-717/ S-019 was provided via electronic mail on March 18, 2005.

4, Provide a table of contents for the |SS.

The el ectroni ¢ bookmarki ng structure of the Summary of d i nical
Safety was reviewed with Dr. Richardae Taylor on March 29, 2005,
Based on this review, it was agreed that a separate table of
contents for the current docunent did not need to be provided at
this tine. It was al so agreed that Cephal on woul d provide a table
of contents for the updated Summary of Cinical Safety in the
forthcom ng 4-Month Safety Update.

The 4-Month Safety Update was received el ectronically on

04/ 19/ 2005 and i ncorporated additional Study 312 data into the
integrated safety sunmary. No separate study report was received
for Study 312. Included with this subm ssion was the follow ng:

1. Alisting of all non-U S. and U. S. serious postmarketing adverse
event reports (Appendi x D)

2. Alisting and discussion (Section 6.2) as well as the reports
(Appendi x E) of |eukopenia and neutropenia for nodafinil.

3. Additionally, in response to the request in the March 15, 2005
filing comunication, a review of the worldw de published
literature is provided in Appendi x B.

The review of the worldwi de literature was inadequately revi ewed
in this addendum subm ssion consisting largely of electronic
attachments of the articles to a listing.

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 Postmarketing Drug Risk Assessment (OPDRA):

An Cctober 16, 2000, O fice of Postmarketing Drug Risk
Assessnent (OPDRA) Postnmarketing Safety Review Consult? from
Provigil approval date (12/24/1998) to 09/20/2000 | ooked at
neut ropeni a and | eukopeni a associ ated with off-Iabel used of
nodafinil based on Cephal on Study 206 study showi ng an

4 Kortepeter C Through Beitz J To Katz R OPDRA Postmarketing Safety
Revi ew/ Consult for Neutropenia, Leukopenia, Of-1label usage for ADD ADHD;
10/ 16/ 2000.
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unexpected decline in white blood cells (WBC s) and absol ute
neutrophil counts (ANC s). This review identified tw (2)
synptomati c cases (fever, chills, flu-like synptons) of

| eukopenia (WBC. 1.4, 2.2) in AERS which occurred in adults, 2-3
weeks after the initiation of nodafinil. One of these cases was
an agranul ocytosis. No cases of neutropenia were identified. No

cases occurring in pediatric patients (< 16 yrs) were identified.
The first update of this report was for the period 09/21/2000 to
08/ 08/ 2003, and identified one case each of neutropenia/

| eukopeni a and agranul ocytosis (previously coded as | eukopeni a
in the previous review). In addition, “there were 20 cases of
various infectious processes occurring during nodafinil use.

This review like the earlier one stated that there was no

obj ective bl ood data which m ght predict patients at risk for
devel oping viral and bacterial infections. The events included
the follow ng upper respiratory tract infection (UR)-3, Herpes
Zoster, staphylococcus and herpes infection, UTI-3, rash-2
pneunoni a-2, cellulites, bone tubercul osis, scabies infestation,
viral meningitis, influenza like illness, gastroenteritis, rash
and UTl, and erythema multiforme. As simlar to the findings
noted in the prior docunents. *“

In response to this sNDA application, a update consult® was done
for the period 08/09/2003 to 07/20/2005. It showed one case each
of neutropenia (1), febrile neutropenia (1), and pancytopeni a
(1). None of these cases occurred in pediatric patients. Anpbngst
these three cases there was not enough detail to determ ne
causality.

The Consult notes “that currently there is no pediatric

post marketing i ssue with nodafinil and neutropenia. However,
this may be due to limted use of nodafinil in pediatric
patients. Since a signal for neutropenia was identified in a
clinical trial of nodafinil treatment for pediatric patients
with Attention Deficit Hyperactivity Di sorder (ADHD), if
nodafinil is approved and nmarketed for pediatric patients with
ADHD, appropriate |labeling and a possi bl e postmarketing
commi t ment may be needed.”

5 Saini S Through Avigan M To Katz R, Second Update AERS report for
neutropenia with nmodafinil; 08/08/2005.
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3.2 Division of Medication Errors and Technical Support (DMETS), ODS

A 03/17/ 2005 consult reviewed the proprietary nane, Attenace
(NDA#: 20-717/S-019). Upon the initial steps in the proprietary
name revi ew process (EPD), the Division of Drug Marketing,
Advertising and Comruni cations (DDMAC) did not recomrend the use
of the proprietary nane, Attenace. The consult states:

This drug is indicated for the treatnent of attention deficit
hyperactivity di sorder. Wen considering the first two syllables
of a three syllable nanme, these five letters (atten) are highly
suggestive of "attention,” "attend,” or "attentive." Definitions
for these words include: to be present at; to listen to; close
or careful observation; to heed; nental concentration;

observant. The drug's therapeutic use is suggested by these
first two syllables...Furthernore, definitions for the | ast
syl l able, "ACE," suggest "the best,"” or "first rate." Conbining
t hese two suggestive portions create a superiority claim in
that this drug is the best at hel ping one to be attentive or
nmental ly focused. The nane is misleading in the absence of
supporting substantial evidence or substantial clinical
experience to support this superiority claim?”

A 07/ 20/ 2005 consul t® reviewed the proprietary nane, Altavige
(NDA#: 20-717/S-019). Upon the initial steps in the proprietary
name revi ew process (EPD), the Division of Drug Marketing,
Advertising and Comruni cations (DDMAC) did not recomrend the use
of the proprietary nane, Altavige, froma pronotional

per spective because it’'s overly fanciful and overstating the

ef ficacy of the product. The consult states:

“We do not recommend approval of the proposed trade nane and
offer the following cooments. The nane is m sl eadi ng because it
overstates the efficacy of the drug by suggesting that a patient
taking this drug will reach the highest |evel of vigilance, when
such has not been denonstrated by substantial evidence or
substantial clinical experience. The first portion of the
proposed nane, “alta,” is Latin, neaning high, lofty or deep.
The second portion of the word, “vige”, could easily be
extracted into vigilance, especially as the consuner base
beconmes familiar with the indication for this product. Coupling
these two i mages creates the notion of a higher state of

6 Wsniewski L. Through Toyer D. To Katz R ODS Consult 05-0061; Attenace;
Al tavige: NDA 20-717/S-019; 03/17/2005.
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vi gil ance. This suggestion is particularly concerning given the
proposed indication of the product, ADHD. Such product
identification is problematic in and of itself, as it could
precl ude the sponsor from di ssem nating rem nder advertisenents
or |abeling, both of which are prohibited from nmaki ng any
suggestions or representations about the drug being advertised.”

An anendnment for the replacenent brandnanme (SPARLON) to this
application is dated 08/23/2005. A new DVETS consult in response
to this is pending.

3.3 Good Clinical Practice Branch/DSI

The Good Cinical Practice Branch I & Il (HFD-46), Division of
Scientific Investigations, inspected three (3) investigator
sites which involved the two (2) flexible dose (309, 311) and
one (1) fixed dose (310) Phase 3 studies. No probl em was
identified at the following clinical site:

Roberta Ball, M

CNS Research Institute

Phi | adel phia, PA

Study 311/ Patients Enrolled (13)

A clinical inspection summary® indicates that there were no major
issues with this site.

Samuel Boel | ner, M

Clinical Study Centers

Littl e Rock, Arkansas

Study 309/ Patients Enrolled (18)

The followng site was found not to have adhered to the
“applicable statutory requirements and FDA regul ati ons governi ng
t he conduct of clinical investigations.”

James A. Knutson, MD.®

East si de Therapeutic Resource

Ki rkl and, WA

Study 310/ Patients Enrolled (21)

7 Khin N. Letter to R Ball, MDD, 07/14/2005.

8 Tavarezpagan J Through Khin N. To Taylor R, Mannheim G Katz R dinical
I nspection Summary, NDA 20-717/S-019, Provigil (nodafinil; 09/09/2005.
9Khin N. Letter to J. Knutson, MD, 08/16/2005.
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DSI determ ned that:

* The study was not conducted according to the
i nvestigational plan [21 CFR 312.60] based upon:

o Afailure to obtain urine pregnancy tests for several
subj ects of child bearing potential at specific visits
(Subjects: 001: Wk 9; 012: Screening; 014: Screening
and week 6/early termnation; and 015: Screening and
basel i ne) ;

o Afailure to obtain hematol ogy tests for several
subj ects at specified visits (Subjects: 005:
Screeni ng, baseline, WK 5; 014: Ws 3, 7)

o Afailure to obtain assent for several subjects (014,
015) .

3.4 Office of Clinical Pharmacology and Biopharmaceutics

The review fromthe Ofice of dinical Pharmacol ogy and

Bi ophar maceuti cs/ Division of Pharmaceutical Eval uation

(OCPB/ DPE-1) is pending at the witing of this sNDA. Dr.
Christine Garnett, the reviewer, and | net on 08/30/2005 to

di scuss findings fromthe Cinical Pharmacol ogy Review. She
noted that the table below from Study 113, indicated that a

sul fone “nmetabolite accunulates to a greater extent in patients who
wei gh less than 30 kg. The age range of the 340 ng dose group is 5-10
years and the 425 ng dose group is 8-13 years. O note, this
represents only 2 weeks of daily dosing. Due to the auto induction in
CL/F for parent nodafinil, steady state is not achieved until 6 weeks
(half-l1ife =12 days). Therefore, we do not know the "absol ute"
accurul ation of this netabolite.”

Data to be Modafinil sulfone

confirmed 340 kg (<30 kg) 415 mg (=30 kg)
Pharmacokinetic Single dose Multiple dose Single dose Multiple dose
parameter (N=12) (N=12) (N=121) (N=12)
Co (Llg/ml) 1.1=0.31 14.5+7.85 0.6+£0.27 47290
tonae (hr)? NA 9.0 [0.0-24.0] NA 9.0 [1.0-24.0]
ti (hr) NC NC NC NC
AUCy4 (Wg-hr/mL) 21.1+6.02 NA 10.4=4 80 NA
AUC (Ug*hr/mL) NA 314.5=174.54 NA 100 3=61.64

She noted that in her reviews of Studies 206 and 207 (Phase 2
studies), there were several subjects with ANC val ues | ess than
1000 mm* No problenms were identified with the pharmacokinetic
nodel i ng/ si mul ati ons of data from Phase 2 studies in children.
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3.5 Pharmacology

The review fromthe Pharmacol ogy is pending at the witing of
this sNDA. The significance of the sulfone netabolite

accurul ation in pediatric subjects was discussed with Dr. Aisar
Atrakchi of Pharmacol ogy on 08/ 31/ 2005. Her e-mail response of
that date is bel ow

“l have witten a meno for the filing neeting held Feb 9 05. The

i ssue of higher levels of the sulfone in pediatric ADHD than in adults
and than in repeat dose animls was already known. The sponsor for
this reason conducted the following 2 studi es where they adninistered
the sulfone directly to rats:

e 10d dose range finder tox/ TK in SD rats (#DS-03-043)
e 28d gavage tox/ TK with 14d recovery in rats (DS-03-024)

Al so there are a nunber of studies with nodafinil in juvenil e/ neonatal
rat and dog where they neasured plasma | evels and exposure of the
sul fone and the acid netabolites.

Based on the 1mo tox/ TK with the sul fone, rats were dosed 50, 100,
200ngy/ kg/ d by gavage. The AUC for the sul fone at 200ng/ kg/d was 161
and 254ug. hr/m in mal es and fenal es respectively, on dl and the
correspondi ng val ues on d28 were 120 and 326ug. hr/m respectively.

The AUC i n humans based on study 113 (Christine’s email to you on Aug
30th) is 315ug.hr/m follow ng repeat dosing. Therefore, a safety
margi n of approximately 1 is seen for female rats but <1 in male rats.
Based on 13wk oral gavage tox/TK study of nodafinil in juvenile rats,
TK paraneters were neasured for nod, nod-acid, and nod-sul fone. AUC
for the sulfone at the highest dose of 240ng/kg/d nodafinil on dl was
1131 and 1027ug. hr/m in males and femal es respectively, this
represent about 4 and 3x the 315ug. hr/m clinical AUC for the sulfone
shown in the table fromstudy 113 (Christine’s email to you on Aug
30). The correspondi ng val ues on d91 were 49 and 22ug. hr/ m
respectively, i.e. exposure decreased with repeated dosing. In 3m
tox/ TK with nmod in the prejuvenile dog, exposure values for the

sul fone at the highest nodafinil dose of 75ng/kg/d were 83ug. hr/m for
both mal es and fenmal es on d14 and on d97 they were 48 and 42ug. hr/ n
in males and femal es respectively. Cearly these values are | ess than
the 315ug. hr/mM neasured in young patients. Therefore, the rat is the
better animal nodel for safety assessnment of the sul fone.

The toxicity profile of the sul fone seens conparable to that of the
parent and no new toxicities were observed in the 1npo study. The
genetic tox assessnent for the sulfone was not done per se because
this netabolite is forned by the rat S9 in the studies carried out
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with nod and therefore, the genetic potential for the sulfone was
assessed indirectly.

Based on the above, | think the safety of the sulfone in children has
been assessed. However, | will get back to you soon to confirmthis
since | really need to review sone of these studies in detail.”

3.6 Biometrics

The Division of Bionetrics | (HFD710) confirns that the data
fromthe three pivotal studies 309, 310, and 311 denonstrate the
efficacy of nodafinil in children and adol escents wi th ADHD.

3.7 CMC (and Product Microbiology, if Applicable)

The reader is referred to the Chemistry Review for this
submi ssi on.

3.8 Animal Pharmacology/Toxicology

The reader is referred to the Ani mal Pharnacol ogy/ Toxi col ogy
Review for this subm ssion and rel ated reviews under | ND 59,
661.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

Cephal on subm tted an el ectronic subm ssion on 12/20/ 2004
containing efficacy and safety information on all studies,
previously identified, and prelimnary safety data on Study 312.
A fling reviewidentified potential reviewissues communi cated
to Cephal on on 03/15/2005 who responded by e-nail on 03/18 and
3/ 29/ 2005, and by letter on 04/13/2005. The 4-Mnth Safety
Updat e was received el ectronically on 04/19/2005 and

i ncorporated additional Study 312 data into the integrated
safety summary. No separate study report was received for Study
312. Included with this subm ssion was information identified in
the filing meeting. The reader should refer to Section 1.7, Pre-
and Post - Subm ssion Regul atory Activity for further discussion
of these issues.
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4.2 Tables of Clinical Studies

Tables 1, entitled, Tables Summarizing Cinical Trials Subnmtted
in Support of sNDA summarizes all the clinical studies submtted
for the proposed indication. It is located in the Appendi x of
this report.

4.3 Review Strategy

The clinical review was divided into two general sections-

ef ficacy and safety review The review of efficacy focused on

t he individual pivotal studies. There was no exam nation of
pool ed efficacy data. Safety data was exam ned starting fromthe
integrated summary of safety (1SS). Serious adverse events and
adverse dropouts were reviewed for both pivotal studies for the
proposed ADHD claim Data fromcontrolled clinical trials of
ADHD wer e pool ed, when appropriate, to explore comon and drug
rel ated adverse events, treatnent related changes in | aboratory
anal ytes, changes in vital signs, and other specific searches.

4.4 Data Quality and Integrity

The subm ssion was checked for internal consistency. Various
narrative summari es were checked against the table listings to
hel p ensure the accuracy of sonme of the safety data. The
Division of Scientific Investigations (DSI) was consulted and
they nade sanple site visits.

4.5 Compliance with Good Clinical Practices

Trials were conducted in accordance with Good Clinical Practice
Qui del i nes (GCP).

4.6 Financial Disclosures

Cephal on i ncl uded FDA Form 3455, a Disclosure of Financi al

I nterests and Arrangenents of Cinical Investigators for
presumably all the investigators for the follow ng clinical
trials (309, 310, 311 and 1024). This form states as indicated
bel ow.
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As the sponsor of the submitted studies, | certify that | have not entered into any financial
arrangement with the listed clinical investigators (enter names of clinical investigators below or attach
list of names to this form) whereby the value of compensation to the investigator could be affected by
the outcome of the study as defined in 21 CFR 54.2(a). | also certify that each listed clinical
investigator required to disclose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disclose any
such interests. | further certify that no listed investigator was the recipient of significant payments of
other sorts as defined in 21 CFR 54.2(f).

C1538d/309/AD/US  (see attached list) C1538d/310/AD/US  (see attached list)

C1538d/311/AD/US  (see attached list) C1538/1024/BE/US  (see attached list)

Clinical Investigators

A separate Form 3455 and a letter of financial disclosure
(11/11/2004) for | | MD., was included for Site #

[ ] relating to Protocol #[__] Relevant information is pasted
bel ow from Form 3455, and the disclosure letter.

Yes/| No | Have you, your spouse or dependent children, the institution with which you are affiliated or any of
you combined received payments from Cephalon, Inc. in excess of $25,000, exclusive of the costs of
conducting the clinical studies, such as honoraria, a grant or grants to fund ongoing research,
compensation in the form of equipment, or retainers for ongoing consultation? If yes, the amount

and nature of the payment is as follows: Wonora via i O Suld/i\ 0

Dr. . MD, Site answered yes to
question #4 of the financial disclosure form. Dr. has received
$448,350 honoraria for consulting and lecturing,

Cephal.on was able to reduce bias by thorough study design strategies.
These included a multi-center approach (18 sites) with competitive
enrollment as well as double blind and placebo controlled study design.

Final site enrollment at Dr. site versus total enrollment was
o)

Cephalon certified that it did not use in any capacity the
services of any person debarred under section 306 of the Federal
Food, Drug, and Cosnetic Act in connection with this
appl i cati on.
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No signed individual investigator forns were included with this
subm ssi on.

S CLINICAL PHARMACOLOGY

5.1 PharmacoKkinetics

The reader is referred to the Cinical Pharnmacol ogy/
Bi ophar maceuti cs Review for a conpl ete di scussion.

5.2 Pharmacodynamics

The reader is referred to the Cinical Pharnmacol ogy/
Bi ophar maceutics Review for a conpl ete di scussion.

5.3 Exposure-Response Relationships

The reader is referred to the Cinical Pharnmacol ogy/
Bi ophar maceutics Review for a conplete di scussion.

6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication

These studi es were conducted to denpnstrate that nodafinil is an
effective and safe treatnment for children and adol escents with
ADHD.

6.1.1 Methods

The review of clinical efficacy of provigil for the treatnent of
Attention Deficit Hyperactivity Di sorder (ADHD) in children

bet ween the ages of 6-11 years and adol escents between the ages
of 12-17 years focused on three (3) phase Il studies involving
420 subjects exposed to nodafinil and 213 subjects who received
a placebo. These studies consisted of two (2), nine (9) week

fl exi bl e dosage (up to 425 ng) studies with 9-week doubl e-blind
treatment periods; and one seven (7) week fixed dose study (340,
425 ngy) followed by a 2-week random zed-w t hdrawal period. The
fl exi bl e dose studies were called Study 309 [198 subjects (131
nmodafinil, 67 placebo)] and Study 311 [246 subjects (164
nodafinil, 82 placebo)], respectively. The fixed dose study was
call ed Study 310 [ 189 subjects (125 nodafinil, 64 placebo)].
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These studies are indicated in sponsor’s Table 1, which is
past ed bel ow.

Tahle 1: Phase 3 Double-Blind, Placebo-Controlled Studies

Number of patients treated
Modafinil (mg/dav)*

Study number Study design Duration <155 340 425 Placebo
C15384/309/AD/US Flexible-dosage, parallel-group O weeks 31 22 78 a7
C15384/310/AD/US Fixed-dosage, parallel-group 0 weeks® 0 44 81 64
C1538d/311/ADMIS Flexible-dosage, parallel-group O weeks 31 36 a7 82
Total 62 102 256 213

*Based on “stable dose” received in studies 309 and 311, and stratification by body weight in study 310.
® Includes a 2-week withdrawal period.

6.1.2 General Discussion of Endpoints

The primary efficacy variable was the change from baseline to
the | ast post baseline visit on the total score of the

t eacher/ physi ci an-conpl eted ADHD Rating Scal e-1V (ADHD- RS- 1V)
(School Version) for Studies 309, 311 (week 9 or |ast double
blind treatnment period visit), and Study 310 (week 7 or the | ast
doubl e-blind treatnment period visit) . The ADHD-RS-1V (School
Version) (Barkley 1990) assesses the frequency of each of 18

i ndividual criteria synptons of ADHD in the DSM IV on a 4-point
Li kert scale (O=never or rarely, 1l=sonetinmes, 2=often, or 3=very
often). The ADHD-RS-1V (School Version) was conpleted by the
investigator by interviewing the patient’s weekday teacher. At
t he assessnent, the rater asked the teacher to nake a

determ nation of synptomatic frequency that best described the
child s school behavior (in accordance with DSM 1V gui deli nes)
since the last clinic visit. This assessnment was conpl eted at
approximately 1300 (£ 1 hr) at least 4 days after the patient’s
last clinic visit and before the upcomng clinic visit. A copy
of the ADHD Rating Scale-1V (ADHD-RS-1V) (School Version) is in
t he Appendi x of this report.

The efficacy nmeasures evaluated in the three (3) Phase |1
pl acebo-control |l ed studies are sumari zed in Table 2, copied
from Cephal on’ s subni ssi on®.

10 Section 2.7.3 Summary of dinical Efficacy, Section 1.2.4 Efficacy
Measures and Vari abl es, pg. 4.
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Table 2: Efficacy Measures by Double-Blind Study Week
(Phase 3 Placebo-Controlled Studies)

Efficacy measure Baseline Week 1 Week 2 Week 3 Week 5 Week 7° Week 9*

Primary efficacy measure

ADHD-RS-IV (School Version)  All studies®  All studies Al studies  All studies  Allsmudies  All studies 300 =311
Secondary efficacy measures

ADHD-RS-IV (Home Version) All studies  All studies  All studies All studies  All studies  All studies 309 + 311

CGI-C* All studies”  All studies Allstudies All sudies  All smudies  All studies 309 + 311

TOVA All studies All sindies All studies 309 + 311
Additional efficacy measures

SSRS All studies - — All smdies - All studies 300 +311

CPRSR-S All studies = = All smdies = All studies 309 + 311

CHQ All studies — — — — 310 300 +311

* In study 310, the assessments that were specified at week 7 were performed at week 7 or at the patient’s
early ternunation visit. In studies 309 and 311, the assessments that were specified at week 9 were
performed at week 9 or at the patient’s early termination visit.

* For patients requiring a washout period, the ADHD-RS-IV (Scheol Version) and the Clinical Global
Impression of Seventy (CGI-S) were assessed after the washout period. The optional washout period
occurred between screeming and baseline. For patients not requiring a washout period. the ADHD-RS-TV
(School Version) and the CGI-S were assessed at screemng.

* The CGI-S was assessed at the screening/baseline visit, and the Clinical Global Impression of Change
(CGI-C) was assessed at all postbaseline visits with respect to changes from the baseline CGI-S
assessment.

All studies=The assessment was performed for all 3 placebo-controlled studies (309, 310. and 311 at the
specified time point.

ADHD-RS-IV=ADHD Rating Scale, Fourth Edition: CGI-C=Clinical Global Impression of Change:
CHQ=Cluld Health Questionnaire; CPRS:R-S=Conners” Parent Rating Scale, Revised, Short Form:
SSRS5=5ocial Skills Rating Scale; TOVA=Test of Varables of Attention.

Revi ewer Conment (S):

It is not clear what the mechanics were for each assessnent. Did
t he sane physician investigator go to the school each week, or,
did the teacher conme to the investigator with the child? If the
teacher went to the investigator was the teacher paid a stipend
for performng this task? No information could be identified by
the revi ewer about the consistency of the raters fromweek to
week. Did the sanme teacher do the rating throughout the study?
Did the sanme investigator fill out the formeach week?

At the assessnent, the rater asked the teacher to nake a

determ nation of synptomatic frequency that best described the
child s school behavior (in accordance with DSM |V gui deli nes)
since the last clinic visit. How did the teacher track these
behavi ors? Were teachers trained according to DSM |V gui del i nes,
as the sponsor’s description m ght suggest. The sponsor needs to
provide nore information about the nechanics of using this

i nstrunment and any possi bl e variabl es which may have been

i ntroduced into the neasurenent.
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Secondary neasures consisted of the ADHD-RS-1V (Honme Version),
the dinical dobal |Inpression of Severity (CA-S), and Change
(Cd-C), Test of Variables of Attention (TOVA), Social Skills
Rating Scale (SSRS), parent-rated Conners’ Parent Rating Scal e,
Revi sed, Short Form (CPRS: R-S) and the quality of life Child
Heal t h Questionnaire (CHQ .

6.1.3 Study Design

The Phase 3, random zed, pl acebo-controlled, parallel-group
studies 309 and 311 were identically designed flexibl e-dosage
studies with 9-week double-blind treatnent periods. Study 310
had a fixed dosage design (340 or 425 ny/ day) with a 7-week
doubl e-blind treatnment period foll owed by a 2-week random zed-
W t hdrawal peri od.

In studies 309 and 311, subjects were random zed to receive
either nodafinil or placebo tablets (2: 1). The study consisted
of a 1 to 4week screeni ng/ washout period, followed by 9 weeks of
double blind treatnment. Visits included screening, washout,
baseline, and weeks 1, 2, 3, 5, 7, and 9 (or early termnation).
Study drug was titrated individually for each subject on the
basis of tolerability and efficacy. At the end of each week of
treatment, a patient nay have renmi ned at the current dosage or
t he dosage may have been increased (up to 425 ng/day). If a

subj ect was unable to tolerate the study drug, the dosage nay
have been decreased (m ni num dosage of 170 ng/day). At the

conpl etion of the study, subjects were eligible to enroll into a
1 year open-| abel extension study (C1538d/312/ADUS). In

addi tion, subjects who conpleted at | east 4 weeks of doubl e-
blind treatnment and did not withdraw due to an adverse event
were also eligible to enroll into the open-I|abel extension

st udy.

Study 310 had a 1 to 4 week screening/ washout period, followed
by 9 weeks of treatnment with the study drug. Patients were
random zed at baseline to 1 of 3 treatnment groups: nodafinil/
nodafinil; nodafinil/placebo; or placebo/ placebo. For the first
7 weeks of treatnent, subjects random zed to nodafinil weighing
| ess than 30 kg received 340 ng/day of nodafinil and subjects
wei ghing at | east 30 kg received 425 ngy/ day of nodafinil.

Subj ects assigned to placebo received matching placebo on the
basis of weight. Study drug was titrated during the first 7 to 9
days of the treatnment period. Subjects remained at their
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random zed dosage for the remai nder of the 7 week, double-blind
treatment period. The final 2 weeks (weeks 8 and 9) of the study
was the random zed wit hdrawal period, when nodafinil-treated
subj ects received either nodafinil or placebo and pl acebo-
treated subjects continued taking the placebo for a 2-week
period according the original random zation. Subjects received
either 4 or 5 tablets per day (on the basis of body wei ght) of
85 ng nodafinil or placebo during the withdrawal period. Visits
i ncl uded screeni ng, washout, baseline, and weeks 1, 2, 3, 5, 7,
and 9 (or early term nation). Subjects who conpleted at |east 4
weeks of double-blind treatment and did not wthdraw due to an
adverse event were eligible to enroll into a 1 year open-|abel
ext ensi on study (Study 312).

The overall study schema for studies 309 and 311 and study 310
is presented in two (2) diagrans submtted by the sponsor which
are included in the appendi x of this report.

6.1.4 Study Sites, Investigators, Duration of Study

Study 309: This study was conducted over the 6.5-nonth period
from 11/ 08/ 2003 to 05/27/ 2004 by the investigators and at the 18
sites identified in the Appendi X.

Study 311: This study was conducted over the 7-nonth period from
11/11/ 2003 to 06/11/2004 by the investigators and at the 24
sites identified in the Appendi x.

Study 310: This study was conducted over the 6.5-nonth period
from 11/ 08/ 2003 to 06/02/ 2004 by the investigators and at the 17
sites identified in the Appendi x.

6.1.5 Study Objectives and Population Studied

bj ective(s): The primary objective of these three(3) studies
was to evaluate the efficacy of nodafinil treatnent as conpared
to placebo, in alleviating the synptons of ADHD in children and
adol escents as assessed by the change from baseline to the |ast
baseline visit [week 9 (Study 309, 311), week 7 (study 310) or
early termnation] in the total score fromthe teacher/physician
conpl eted ADHD Rating Scal e-1V (ADHD-RS-1V) (School Version).

34



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

Popul ati on: The subjects were to be healthy outpatient children

(6-17 years) with an 1Q > 80* with noderate to severe!>!® DSM IV
di agnosed ADHD'™ wi t hout | earning disabilities®™ that were
attending a full-tinme school (not hone school) and had a teacher
willing and able to participate for the duration of the study.
Subj ects were excluded fromthe study if they had any
psychiatric co-norbidity (psychotic disorder, suicide risk,
depression, nood, anxiety disorder, substance abuse, etc.); if
they failed to respond to 2 or nore adequate courses (dose and
duration) of stinulant therapy; had any clinically significant
deviation fromthe normal range(s) in the physical exam nation
findings, ECGresults, or clinical |aboratory test results
(e.g., hematol ogy, serumchem stry, urinalysis) at the screening
visit; had an absol ute neutrophil count (ANC) was bel ow

1000/ mr?; had hypo- or hypertension; had any active, clinically
significant gastrointestinal, cardiovascul ar, hepatic, renal,
hemat ol ogi ¢, neopl astic, endocrine, neurologic, inmuno-
deficiency, pulnmonary, or other major clinically significant

di sorder/di sease; and had a clinically significant illness
within 4 weeks of the baseline visit.

Study 309: O the 200 subjects who were random zed, 128 who
recei ved nodafinil and 67 who received pl acebo were anal yzed for
efficacy. Subject disposition is identified in sponsors Figure 2
i ncluded in the Appendix of this report. Denographic and
Baseline Characteristics is included in the Appendi x. The

treat ment groups were conparabl e i n denographi c and basel i ne
characteristics (nmean age: 9.9 years; range: 6-16 years), sex
[males > female 2.7:1], nost were white (white: 72 % black 18
% other: 10 %9, and had a nean wei ght of 40.1 kg (range: 18.6 -
87.1 kg) and a nean height of 141.8 cm (range: 114. 3-186.2).

Si xty-seven (67: 51 % of the nodafinil and 42 (63 % 109 of the
pl acebo received prior ADHD nedi cati ons (Sponsors Table, Summary
15.6). The mgjority (70% had the conbi ned subtype of ADHD. Cd -
S scores at baseline indicated that approxi mtely 82% of

11 Wechsler Intelligence Scale for Children, Third Edition (WSC-111): two
(2) subsets (vocabul ary [verbal group] and bl ock design [perfornmance group])

of the WSC-I1l were used to estimate 1Q
12 Cinical dobal Inpression Severity of Illness (CA-S) rating = 4
(rmoderatel y-severely ill or greater)

13 Teacher/ physi ci an-conpl eted ADHD-RS-1V (School Version) total and/or

subscal e score of = 1.5 SD above age/ gender norm after washout.
14 Diagnostic Interview Schedule for Children, Fourth Edition (DI SC1V)

15 Screening score =80 on the Wechsl er |ndividual Achievenent Test, Second
Edition, abbreviated (WAT-11-A)
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subj ects were noderately to markedly ill and approxi mtely 17%
were severely ill

Study 311: O the 248 subjects who were random zed, 164 who
recei ved nodafinil and 82 who received pl acebo were anal yzed for
ef ficacy. Two subjects random zed to the placebo group did not
recei ve study drug. One additional subject random zed to pl acebo
and 1subject random zed to nodafinil group were not eval uabl e
for efficacy. The treatnent groups were conparable in denographic
and baseline characteristics (nean age: 10 years; range: 6-17
years), sex [males > female 2.4:1], nost were white (white: 77
% black 10 % other: 13 %, and had a nmean wei ght of 42.9 kg
(range: 18.6 -85.4 kg) and a nean height of 144.2 cm (range:

110. 2-195.6). Seventy-six (76: 46 %9 of the nodafinil and 37 (45
% of the placebo received prior ADHD nedi cati ons (Sponsors
Tabl e, Summary 15.6). Fifty-nine percent (59 % had the conbi ned
subt ype of ADHD, 38 % had the inattentive type, and 3 % had the
hyperactive/inmpul sive type. CE-S scores at baseline indicated
that approximately 85 % of subjects were noderately to markedly
ill and approximately 15 % were severely ill.

Study 310: O the 190 subjects who were random zed, 126 who
recei ved nodafinil and 64 who received placebo were anal yzed for
efficacy. O these, 189 subjects received at |east 1 dose of
study drug (safety analysis set), 183 had at |east 1 post-
baseline efficacy assessnment (full analysis set), and 120 (63%
subj ects conpleted at |east 7 weeks of double-blind treatnent.
In addition, 120 entered, and 115(61% conpleted the randomn zed
wi t hdrawal period. The treatnent groups were conparable in
denogr aphi ¢ and baseline characteristics (nmean age: 10.1 years,
nodafinil; 9.7 years, placebo; range: 6-17 years), sex [males >
female; 2.4:1; nodafinil: 74 % male, 26 %female; placebo: 66 %
male, 34 %female], nost were white (white: 80 % black 11 %
other: 9 9%, and had a nean weight of 40.3 kg [(range: 19.6 -
98.4 kg); < 30 kg(36 %, = 30 kg (64 %] and a nean hei ght of
141.7 cm (range: 112-185). Sixty-six (66: 53 % of the nodafini
and 38 (59 %9 of the placebo received prior ADHD nmedi cati ons
(Sponsors Table, Summary 15.6). Sixty-seven percent (67 9% had

t he conbi ned subtype of ADHD, 27 % had the inattentive type, and
5 % had the hyperactive/ inpulsive type. CE-S scores at
baseline indicated that approxinmately 91 % of subjects were
noderately to markedly ill and approximtely 9 % were severely
il
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Revi ewer Conment (S):

G ven the fact that the ADHD subjects who were studied were
noderately to severely ill or greater (CA-S = 4) and did not
have | earning disability (Screening score =80 on the WAT-I11-A),
t he generalizability of findings fromthis group of subjects to
other children with | ess severe ADHD (CA-S < 4)with | earning

di sorders is uncertain, and may need to be consi dered as a Phase
|V commi t nent.

6.1.6 Study Assessments and Analysis Plan

Assessnents: Screening assessnents were to include a nedical and
psychi atric history and physical exam nation, review of

i nclusion and exclusion criteria, vital signs, recording

concom tant nedications, clinical |aboratories, a 12 | ead ECG
Screeni ng di agnosti c assessnents included: the Diagnostic

| nterview Schedul e for Children, Fourth Edition (DISC-1V); the
Wechsler Intelligence Scale for Children, Third Edition (W SC
I11); the Wechsl er Individual Achievenent Test, Second Edition,
abbreviated (WAT-11-A); the Teacher/ physici an-conpl eted Rati ng
Scale-1V (ADHD- RS-1V) (School Version); and the dinical d obal
| mpression (CQ).

The primary efficacy neasure was the Teacher/ physi ci an-conpl et ed
Rating Scal e-1V (ADHD-RS-1V) (School Version). The secondary

ef fi cacy nmeasures were the TOVA response tine and errors of

om ssions and conm ssions [weeks 3, 7, and 9, and | ast post-
baseline visit]; the ; teacher/physician-conpl eted ADHD-RS-1V
(School Version) total scores [weeks 1, 2, 3, 5, 7, and 9;
subscal e scores for inattention and hyperactivity-inpulsivity at
weeks 1, 2, 3, 5, 7, and 9, and | ast post-baseline visit- at
weeks 3, 7, and 9, and | ast post-baseline visit]; parent/

physi ci an-conpl eted ADHD-RS-1V (Honme Version)total and subscal e
(itnattention and hyperactivity-inmpulsivity) scores [weeks 1, 2,
3, 5, 7, and 9, and | ast post-baseline visit]; the Cd-C ratings
(for inmprovement of ADHD synptons) [weeks 1, 2, 3, 5, 7, and 9,
and | ast post-baseline visit]. Additional efficacy variables

i ncluded the Social Skills Rating Scale (SSRS), the Conners
Parent Rating Scale (CPRS. R S) and the Child Health

Questionnaire (CHQ.

Safety nonitoring assessnent included physical exam nations,
vital signs, weight, ECGs, clinical |aboratories and recording
of adverse events.
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A copy of the Study Procedures and Assessnents for Studies 309,
311 and 310 are included in the Appendix of this report.

Anal ysis Plan: The primary efficacy variable was the change from
baseline to the | ast double-blind treatnment period visit
(endpoint) in the total score fromthe teacher/physician-

conpl eted ADHD-RS-1V (School Version). These data were anal yzed
usi ng an anal ysis of covariance (ANCOVA) nodel that includes
treatment and center as factors, and the correspondi ng baseline
variabl e as a covari ate.

6.1.7 Disposition of Study Subjects

D agrans and tabl es showi ng Patient Disposition for Studies 309,
311, and 310 are included in the Appendi X.

Study Subjects (Study 309): Two hundred (200) subjects were
random zed to nodafinil (133) or placebo (67). O these, 198
subj ects received at |east 1 dose of study drug (131: nodafinil;
67: placebo) who were evaluated for safety. One hundred twenty
ei ght (128) subjects on nodafinil and 66 subjects on placebo
were evaluated for efficacy. One hundred and forty one (141)
subj ects conpleted at | east 9 weeks of doubl e-blind treatnent

[ rodafinil (100); placebo (41)]. O the 59 subjects who w thdrew
fromthe study, 10 subjects (nodafinil: 6; placebo: 4) withdrew
due to adverse events. The 6 subjects on drug (M 5; F 1; nean
age: 8.3 years) with dose range from 85-425 ng had the foll ow ng
adverse events identified as reasons for discontinuation:
insomia (2), somolence (1), anorexia (1), enotional lability
(1), and headache and fever (1). Review of the vignettes

i ndicated the foll owi ng additional adverse events present in
subj ects on drug: rash [wi th headache and fever (1)];

psychi atric synptons of enotional lability (2) and agitation
(1); and infection (4), dyspepsia (1), abdom nal pain (1),
tremor (1) and twitching (1). The 4 subjects on placebo (M 4;
nmean age: 11.8 years) had the foll ow ng adverse events
identified as reasons for discontinuation: anxiety with
tachycardi a and i nsommia (1), |eukopenia (1), nervousness (1)
hostility (1). Review of the vignettes indicates the follow ng
addi ti onal adverse events present in subjects on placebo:
difficulty focusing (1). OQther events occurring in subjects on
drugs included: infection (2), sedation (1); and back pain (1).
The nost frequent reason for wi thdrawal was |ack of efficacy
[modafinil: 15 (11%; placebo: 19 (28%]. Other reasons for

di sconti nuation included: w thdrawn consent [nodafinil: 5 (4 9%;
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pl acebo: 1 (1 %], lost to followup [nodafinil: 5 (4 9%;
pl acebo: none)], and other reasons [nodafinil: 2 (2 % ; placebo:

2 (3 9%].

Study Subjects (Study 311): Two hundred and forty eight (248)
subj ects were random zed to nodafinil (164) or placebo (84). Two
subj ects random zed to the placebo group did not receive study
drug. One additional subject random zed to the placebo group and
1 subject randonmi zed to the nodafinil group was not eval uabl e
for efficacy. O these, 248 subjects received at |east 1 dose of
study drug (164: nodafinil; 82: placebo) who were eval uated for
safety. One hundred sixty three (163) subjects on nodafinil and
81 subjects on placebo were evaluated for efficacy. One hundred
and thirty (130; 52 % subjects conpleted 9 weeks of doubl e-
blind treatnment [nodafinil (97); placebo (33)]. O the 118
subjects (nodafinil: 67; placebo: 51) who withdrew fromthe
study, 8 subjects (modafinil: 5; placebo: 3) withdrew due to
adverse events. The 5 subjects on drug (M 3; F 2; nean age: 8.6
years) with dose range from 170-425 ng had the foll ow ng adverse
events identified as reasons for discontinuation, of which two
(2) were serious. The serious adverse events were erythem

mul tiforme/ Stevens Johnson (1) and peptic ulcer (duodenitis)

wi th spasm (hypertonia). The other coded adverse events were:
somol ence (1), dystonia (1) and tachycardia (1). Review of the
vignettes indicated the follow ng additional adverse events
present in subjects on drug: rash [wth fever, vomting, nausea,
dehydration, heart murmur with the peptic ulcer (1)]; possible
allergic reaction (1); flushed face [vasodilitation (1)] and

pal pitations with tachycardia; infection (2) and cough (1). The
3 subjects on placebo (M 2; F;, 1; mean age: 7 years) had the
foll owi ng adverse events identified as reasons for

di scontinuation: hostility (1), hyperkinesis [hyperactivity
(1)], and irritability [nervousness (1)]. Review of the
vignettes indicates the foll owi ng additional adverse events
present in subjects on placebo: noodiness [enptional lability)
(1); behavioral disturbance [personality disorder (1)];

i ncreased baseline inpulsivity (1); and infection (1). The nost
frequent reason for withdrawal was |ack of efficacy [nodafinil
34 (219%; placebo: 37 (44%]. O her reasons for discontinuation
i ncl uded: wi thdrawn consent [nodafinil: 5 (3 %; placebo: 4 (5
%], lost to followup [nodafinil: 6 (4 %; placebo:1 (1 %],

nonconpl i ance to study nedications [nodafinil: 1(< 1 %;

pl acebo: none], nonconpliance to study procedures [nodafinil: 1(<
1 9%; placebo: 1(1 %9], and other reasons [nodafinil: 16(10 %;
pl acebo: 5(6 %].
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Revi ewer Comment (s): The study report states that 7 subjects

wi t hdrew because of adverse events. However, 8 vignettes
(modafinil: 5; placebo: 3) are submitted in the appendi X.
Detailed information, preferably vignettes should be provided
about all subjects who discontinued. |nadequate information is
present in Listing 2, Patient Disposition by Treatnment G oup of
Random zed Patients, Study Report, pgs. 1183-1199. Cephal on
shoul d provide further information about all subjects
categori zed as |l eaving the study because of |ack of efficacy.

St udy Subj ects (Study 310): One hundred and ninety (190)

subj ects were random zed to nodafinil (126) or placebo (64). O
t hese, 189 subjects received at |east 1 dose of study drug (125:
nmodafinil; 64: placebo) who were evaluated for safety. One
random zed subject fromthe 126 subjects did not take any study
drug. One hundred twenty (120) subjects on nodafinil and 63 on
pl acebo had at | east 1 post-baseline efficacy assessment (ful
anal ysis set). O these, 120 subjects (80: nodafinil; 40:

pl acebo) conpl eted 7 weeks of double-blind treatnent and entered
the entered the randonm zed w thdrawal period. (wthdrawal

anal ysis set). O these, 115 subjects (nmodafinil: 79; placebo:
36) conpl eted the random zed w t hdrawal period. O the 70

subj ects (37 % nodafinil: 46; placebo: 24) who w thdrew from

t he study during the double-blind treatment period, 13 (10 .4%
subjects, all on nodafinil, w thdrew because of an adverse event
(See Reviewer’'s Note Below). The 13 subjects on drug (M 7; F 6;
nmean age: 9 years) with doses of either 340 ng (n=7) or 425 ng
(n=8) had the foll ow ng adverse events identified as reasons for
di sconti nuation, of which two (2) were serious. The serious
adverse events were: asthma attack (nmonmentarily stopping
breathing) and a flu syndrone with dehydrati on. The ot her coded
adverse events were: Enotional lability (2), hallucinations (1),
t hi nki ng abnormal (1), suicidality (1); nervousness (1); anxiety
wi th tachycardi a, dyspnea, abdom nal pain and hypertonia (1);
abdom nal pain with headache and anorexia (1); agitation wth

i nsomi a and increased cough (1); insomia (1); and | eukopenia
(1). Review of the vignettes indicated the foll ow ng additional
adverse events present in subjects on drug: headaches (4);
insomia (3); dyspepsia (1); neutropenia (1); breathing
difficulty with wheezing and red face and possible allergic
reaction in subject who stopped breathing (1); fear of eating
(1); irritability (1); confusion (1); anblyopia (1); dry nouth
(1); and stuttering with incoordination (1). The nost frequent
reason for wthdrawal was |ack of efficacy [nodafinil: 18 (14%
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pl acebo: 17 (27%]. O her reasons for discontinuation included:
wi t hdrawn consent [nodafinil: 7 (6% ; placebo: none], protoco
violation [nodafinil: 1(< 1% ; placebo: none], lost to follow up
[modafinil: 1(< 1% ; placebo: none], nonconpliance to study

medi cations [nodafinil: 1(< 1% ; placebo: none],, nonconpliance
to study procedures [nodafinil: 1(< 19%; placebo: none], and

ot her reasons [nodafinil: 6(5 % ; placebo: none]. Seventeen (17;
27 % of subjects in the placebo group in the wthdrawal phase
wi t hdrew consent. There was one protocol violation in the

pl acebo group during the withdrawal phase [1 (2 %9].

Revi ewer Comment (s): The study report states that 11 subjects on
nodafinil w thdrew because of adverse events. However, 12
vignettes (nodafinil: 12) are submtted in the appendi x of the
310 final study report. In addition, another, serious adverse
event (Subject No: 34187) is submtted in the 4 nonth safety
update. Hence, there were 13 (10.4 9% adverse events, of which 2
are serious.

6.1.8 Efficacy Findings

The results of the sponsor’s efficacy analysis!® are presented
bel ow. The reading is referred to the Biometrics Consult!’ for
further anal yses perforned. A Table submtted by the sponsor,
Tabl e 7: Change from Baseline to Endpoint for the Total Score
fromthe ADHD- RS-1V (School Version)-Full Analysis Set is

i ncluded in the Appendix of this report. Sponsor’s Figure 1 from
Section 2.7.3, Summary of Cdinical Efficacy (page 45) shows
change from baseline to each tinme point and to endpoint for the
total scores fromthe ADHD Rating Scal e-1V (School Version) for
t he conbi ned patient popul ati on of phase 3 pl acebo-controll ed
studi es(full analysis set)and is pasted bel ow.

Study 309: Statistically significant differences were observed
for the ADHD-RS-1V (School Version) total score for the
nodafinil treatment group conpared with the placebo treatnent
group begi nning at week 5 (p=0.0053) and through week 9
(p=0.0006) .

Study 311: Statistically significant differences were observed
for the ADHD-RS-1V (School Version) total score for the

16 2.7.3 Summary of dinical Efficacy, Section 2, Summary of Results of
I ndi vi dual Studi es
17Di vision of Bionetrics | (HFD-710) Consult for this sNDA
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nodafinil treatment group conpared with the placebo treatnent
group fromweek 1 (p=0.0196) through week 9 (p=0.0164), with the
exception of week 5.

Study 310: Statistically significant differences were observed
for the ADHD-RS-1V (School Version) total score for the
nodafinil treatment group conpared with the placebo treatnent
group begi nning at week 1 (p=0.0086) and through the end of the
doubl e-blind treatnent period (week 7; p=0.0003).

Figure 1: Change From Baseline to Each Time Point and to Endpoint for the Total
Scores From the ADHD Rating Scale-IV (School Version) for the
Combined Patient Population of Phase 3 Placebo-Controlled Studies
(Full Analysis Set)

40

| —a— Modafinil —-—Jum:-|

* pvalue for treatment comparision =005

30

Mean ADHD-RS-1V (School Version) Total Score

*
25
20 E
15 - - - - : -
Baselne 1 2 3 5 7 Endpoint
(410, 210) {335, 173) (304, 186} (298, 146) (262, 117) (244,104} (18, 71) (411, 210)

Week (Mucaisi. Measabe)
SOURCE: Summary 5.0
ADHD=attention-deficithyperactivity disorder; ADHD-ES-IV=ADHD Rating Scale, Fourth Edition.
6.1.9 Efficacy Conclusions

Conclusion(s): Data from studi es 309, 311 and 310 denonstrate
the efficacy in children and adol escents w th ADHD
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7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

7.1.1 Deaths

Two (2) cases of unduplicated sudden death cases in pediatric
patients (aged 1-18) with abuse/overdose/suicide deaths excl uded
were identified from AERS, as part of an internal, division

met hyl pheni date | abel i ng neeting held on 09/09/05. This neeting
| ooked at cases of sudden death associated with off-|abel use of
t he ADHD drugs (bupropion and nodafinil).

No. | ID Date of Age Sex Indication | Summary
Death
1 US007296 | Dec 2000 17 M “Diurnal Rare myotonic dystrophy (Steinert’s

Somnolence” | disease) “characterized by cardiac
arrhythmias.” Experienced cardiac arrest
during exercise. On modafinil for 11
months, no concomitant meds given.

2 US014951 UNK UNK | UNK UNK Physician report of child or young adult
death from cardiac arrhythmia with
modafinil use. No other information given.
(Received by manufacturer 3/05)

7.1.2 Dropouts and Other Serious\Significant Adverse Events

Serious/significant adverse events resulting in dropouts were
identified for skin (erythema nultiforme, Steven Johnson
Syndrone and ot her rashes), for liver (possible Reye's syndrone
and possi bl e hepatotoxicity), for psychiatric disorders
[suicidality, agitation, depression, psychosis and phobias], and
possi bly for hematol ogi cal events (| eukopenia, neutropenia
possibly with greater susceptibility to infections). Peptic

ul cer disease also resulted in dropouts. Overall there were

i ncreases and decreases in body weight of =27 %in 32% and 11 %
of subjects, respectively.

St even Johnson Syndrone, O her Rashes, and OQther Pediatric Skin
Lesi ons

Revi ew of the discharge summari es for subjects who withdrew from
the trial for serious or non-serious reasons, indicated that
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twel ve (12) subjects (12/101: 12 % on various doses of

nodafinil devel oped rashes, as indicated by the presence of the
term Three (3) of these occurred in the phase three trials
(311: 3; 312: 1). No subjects on placebo devel oped a rash. Five
(5) others on nodafinil devel oped hives (2), pruritus, an
unspecified allergic reaction, or, a flushed face (?). Oher
skin | esions present only identified in subjects on nodafini
consisted of plantar warts, ringworm al opecia, tongue bl otches,
Her pes zoster, red lips, eczema, red lips with a dry nouth, and
treatment with Benadryl for an unspecified reason. The types of
rashes present consisted of a case of erythema nultiforne/ Steven
Johnson (rash, peeling and blistering over the entire body wth
i nvol venent of the lips and the urinary tract); one (1)

macul opapul ar rashes characterized as norbilliform pruritic
and, originally thought to be a case of Stevens Johnson; and one
(1) had a vesicul obul l ous rash on the cheeks with severe
blisters on the |ips. The case of Steven Johnson occurred in
Study 311, and the other two (2) cases occurred in Study 207.
Descriptions of the rashes were vague for the other eight (8)
subj ects. In one case the rash devel oped at day 24, was treated
with stopping the drug and with predni sone and Benadryl; and was
restarted on 85 ng of nodafinil 10 days later, resulting in a
recurrence of the rash (positive re-challenge). The nmean age for
all subjects (M 20, F: 6) with various skin lesions is 8.5
years (nmean). The cases with skin lesions are identified in the
t abl e bel ow whi ch was constructed fromthe vignettes provided by
t he sponsor. The sponsor’s vignette of the case of erythem

mul ti forme/ Steven Johnson is pasted below, as are three (3)

ot her suspect cases. The sponsor’s conplete vignettes are
included in the Appendi x.

Skin Lesions Identified in the Vignettes of Subjects Leaving the Trials Because of an

Adverse Event
Study Pt No Age Sex Race Dose SAE WAE Event

207 315 11 F w 100 mg X Turners on somatotropin, DDAVP; fever, abdominal
pain, diarrhea X 9days; gen. pruritic maculopapular

(morbilliform) rash; ? SJ
411 10 M H 100 mg X Rash;

207 DB 405 7 M H 200 mg X Rash week 1; disruptive behavior week 3-4;
abnormal ECG (U waves);

18001 6 M W 300/0 mg X Mild HTN, anorexia, severe rash, fever, vomiting,
weight decrease (loss)

Moderate rash

Fever, vesiculobullous rash on cheeks with severe
blisters on lips; insomnia

8012 9
18004 8

200/100 mg
200/100 mg

£
£
i
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13011 8 M \\% 100/200 mg X Leukopenia, abdominal pain, nausea, fever, dry
hives
20005 10 M w 100/200 mg X Insomnia,

888l verbal tic; abdominal pain, nausea, strept
throat, fever, rash
24004 8 F w 100/200 mg X Severe rash, leukopenia

309
19137 10 F w 255 mg X URI, pharyngitis followed by weight loss,
indigestion (dyspepsia), rash, headache, fever,
tremor, panic attacks (agitation).
31149 8 F Brazili 340 mg X Bl eousHess) , amblyopia, headache,
an insomnia, dry mouth, confusion, pruritus,
conjunctivitis

311 42309 8 M w 425 mg X Fever, vomiting, nausea, rash, dehydration,
abdominal pain; diagnosed with
with spasm (hypertonia);

sweating, insomnia, night terror (abnormal dreams),
functional CATOMUTIGT

62338 7 M Asian 340 mg X Insomnia, fever, sore throat; rash over entire body,
extensive skin peeling; moderate skin blistering;
burning on urination; upper and lower lips (Steven

Johnson Syndrome); erythema multiforme by
history, and SJ by definition

48361 10 F w 170 mg X Possible allergic reaction; dystonic (dyStonia)
reaction

49327 10 F w 425 mg X Palpitationsymoderatelachyeardid, amblyopia,
flushed face (vasodilitation)

48017 9 M w 425 mg X Knee contusion, plantar warts (benign skin
neoplasm); severe pneumonia (i.v. antibiotics)
followed later by moderate sinusitis

Abdominal pain, constipation, alopecia, rebound

i , ringworm (fungal
dermatitis); followed 3.5 months alter by strept
throat,

312 58006 6 M H 425 mg X

2007 9 M B 425 mg X Exacerbation of headache; blotches on tongue
(tongue disorder), presumptive strep throat;
gastroenteritis

3016 10 M w 425 mg X Varicella (Herpes zoster) week 2, followed at 5.5
months by movement disorder (GyStonia)

29015 7 M w 340 mg X Rash day 24, treated with prednisone + Benadryl;
drug stopped X 10 days, restarted at day 34 at 85
mg, with return of rash (ﬁ)

31007 9 M w 255 mg X Dry, reddened lips (dry mouth); insomnia

34004 7 M w 340 mg X Pharyngitis; insomnia x 3 weeks; dyspepsia; strept
throat; hostility; dry mouth; headaches

34007 12 M B 425 mg X Eczema;
gamma-glutamyl transpeptidase increased

49017 6 M w 340 mg X Worsened allergies (allergic reaction) X 26 days;
worsening_insomnia

56003 9 w M 340 mg X Fever, generalized body hives (urticaria), swollen

eyes (facial edema), vomiting on day 13 resulting in
stopping drug;
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57006 7 w M 425 mg X Increased appetite X 35 days; persisting insomnia;
URI (infection), day 22 X 2 weeks; treated with
Benadryl on day 23, ? duration and reason;

No Placebo Cases
SAE=Serious Adverse Event; WAE=Adverse Event Leading to Withdrawal
XXX= Adverse Event Term Identified By Sponsor
Suggestions of Relation to Infection
Psychiatric Worsening
XXX Dermatological
BXX Unusual Cases
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Study Number: C13384/311/AD/US

Patient Number: 062338

Study Drug: Modafinil

Dosage: 340 mg/day (maximum)

Serious Adverse Events: Erythema multiforme. Stevens—Johnson syndrome

This 7-year-old Asian boy with ADHD began treatment with modafinil on 30

March 2004; his dose was titrated to 340 mg/dav on study day 13, He had no other
abnormal findings 1n his medical history and was not taking any concomitant medication
at entry into the treatment period of the study.

On study day 16, this patient was seen by the investigator and noted to have a sore throat
and fever (101.9 degrees Fahrenheit); the patient’s mother reported that he also had a
mild rash, which she believed to be insect bites. Durning the evening of study day 16. the
mother reported that “red bumps™ developed. which the investigator felt were typical of
erythema multiforme. The rash subsequently became extensive and severe, erupting over
the patient’s entire body. The patient received 1 dose of amoxicillin trihydrate on study
day 17. (NOTE: The MedWatch report states amoxicillin was taken on study day 16.)
The results of a Eapid Strep Test on study day 17 were negative for Streptococcus. On
study day 19, the patient’s pediatrician noted multiple pruritic areas on his stomach and
arms. The pediatrician felt it was unlikely the event was related to amoxicillin but
changed the treatment to erythromycin. However, the patient never took any of the
erythromycin prescribed. The patient subsequently experienced extensive skin peeling
with mild to moderate skin blistering. On study day 22, the pediatrician noted the rash
had spread to the patient’s face. On study day 23, the patient complained of burming with
urination, which was considered the onset of mild Stevens-Johnson syndrome, with 2
areas of mucosal involvement, the urethral meatus and the upper and lower lips. A
dermatologist assessed the patient’s rash as erythema multiforme by history and most
likely Stevens-Johnson syndrome by defimtion. On study day 30, the patient had no new
lesions and the event was resolved. The patient did not recerve study drug from study
days 18 through 30 then received 1 dose (last dose) of study drug on study day 31
(mother’s decisions without consulting the investigator). (INOTE: The MedWatch report
states the last dose of study drug was on study day 27.) The study dmg code was broken
at the request of Cephalon Global Product Safety on study day 60.

In the clinical study report database, a serious adverse event of severe erythema
multiforma (COSTAERT: erythema multiforme) and a nonserious adverse event of
moderate viral pharyngitis (COSTART: pharyngitis) were noted starting on study day 16.
Mild Stevens—Johnson syndrome was also reported as a serious adverse event beginning
on study day 23. The patient was withdrawn from the study on day 44 because of the

2 serious adverse events, which were considered possibly related to treatment with study
drug. Pharyngitis was considered not related to treatment with study drug. The eryvthema
multiforme was continuing at the time of withdrawal Stevens—Johnson syndrome
resolved on study day 30 with no residual effect. and pharyngitis resolved with no
residual effect at an unspecified time. (NOTE: The MedWatch report states that, in the
investigator s opinion, the ervthema multiforme was probably secondary to the viral
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infection, possibly secondary to modafinil, and remotely possibly related to amoxicillin
and that the Stevens-Johnson syndrome was probably related to the viral infection.)

In addition, the patient had an adverse event of mild insommnia on study day 1. which was
continuing at the time of his withdrawal from the study. The investigator considered the
insomma probably related to treatment with study drug.

+  Study 207 Double-Blind: Narratives of Serious Adverse Events

Study Number: C1538a207/AD/US

Patient Number: 315

Study Drug: PROVIGIL

Daosage: 100 mg/day (Treatment Period 2)

Serious Adverse Event: maculopapular rash (morbilliform rash)

Patient 315 was an 11-year-old Caucasian girl with predominantly Inattentive ADHD,
with no other psychiatric comorbidity. The patient appeared thin (weighing 28 kg for her
134 9-cm stature) but was energetic and presented with a medical history significant for
Tumer s syndrome. a small bladder (nocturnal enuresis). ear infections, and an adverse
reaction to msect bites. Patient had been taking somatropin (tDNA onigin) injection,
intramuscularly; total daily dose unknown) for 7% vears prior to study entry for Tumer's
syndrome and desmopressin acetatenasal spray (2 sprays per day) for almost 4 months
prior to study entry for nocturnal enuresis. Both medications were continued dunng the
study. EMLA cream (5 grams) was also used as a topical anesthetic prior to blood
sample collections at the screening, baseline, and week-1 study visits. At the week-

1 wisit, which occurred on day 4 at the MGH site, the patient reported fever (101 °F),
abdominal pamn. and diarrhea; these symptoms. although considered by the mnvestigator to
be mild in severity, persisted for 9 more days. The patient was not able to attend the
week-2 study visit (on day 11) so study drug (the vacation blister pack) was shipped to
her home. On day 14, the patient was seen in the emergency room for generalized
pruritic urticaria (on face and chest) believed to be contact dermatitis. The patient was
treated with diphenhydramine hydrochloride and released. The rash worsened on day 13,
and the patient was hospitalized with a provisional diagnosis of Stevens Johnson
Syndrome. Study drug treatment was discontinued (dav 15) and the blind was broken.
The patient received to 200 mg/day of PROVIGIL during week 1. which was
administered as 100 mg/day on day 1 and 200 mg/day on days 2 through 7), followed by
100 mg/dav of PROVIGIL for days 8 through 15 (study week 2)at study drug
discontinuation. The patient was examined by a dermatologist who established that the
condition was not Stevens-Johnson Syndrome, but rather a moderate morbilliform rash.
Mucosal blisters or erosions were not present. The patient was treated with hydroxyzine
embonate, and the rash resolved less than a week later. The investigator assessed that the
morbilliform rash was probably related to PROVIGIL treatment.
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Study Number: C1538/213/AD/US

Patient Numbher: 18004

Study Drug: PROVIGIL

Daosage: 200/100 mg

Adverse Events Resulting in Study Withdrawal: fever, rash. rash vesic bull
(vesiculobullous rash)

This 8-year-old whate boy with ADHD began treatment with PROVIGIL 200/200 mg on
3 April 2002. He took study drug a total of 19 days during the double-blind treatment

period. and his last dose was taken on 23 Apnil 2002, At study entry, this boy had no
remarkable medical history and was taking a children’s chewable multivitamin

On 19 April 2002_ adverse events of a mild fever and a moderate rash on the cheeks were
reported for this child, and severe blisters on his lips (COSTART: rash vesic bull) were
reported on 22 April 2002, Study drug was discontinued on 23 April 2002, and the boy
was withdrawn from the studv. The boy was given cephalexin for the rash and
acetaminophen with codeine for the fever and pain related to the rash. On 11 Apnl 2002,
an adverse event of nuld mnsommnia was also reported for this chald. All of the adverse
events resolved with no residual effect. and the investigator considered each event
possibly related to treatment with the study drug.

Stndv Namhers CT532/213/ATVTS

A brief search of AERS identified four (4) unique cases in the
post mar keti ng experience, in addition to the one (1) case
occurring in the clinical trial. These cases are identified in
the table below. A ODS consult on this issue is pending. A brief
search perfornmed by themidentified seven (7) unique cases.

AERS DataMart Cases

Report No. Age Sex Diagnosis/ Other Meds/ Time of Med Hx Suspected
Comment Onset Post Provigil Tx Causation by

Reviewer

4376619 7 M EM/S] (from No/ Symptoms two week ADHD Probable
Cephalon trial post treatment
database and in
AERS). Mouth
and body rash
with bx for EM

4193236 27 F SJ/ mouth and No/No time given SAS Possible to Probable
vaginal lesions)

4677929 54 M SJ—Bx Yes (Multiple-with definite ~ Admitted for No- to many drug
consistent with other suspected drugs, e.g. SAH - event confounders
SJ/EM phenytoin)/ No Time given occurred

during
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admission.
3882684 28 F SJ/EM - Yes/No time given Fatigue, SLE ~ Possible to Probable
clinically (skin
and mouth)-bx
results note EM
only
4449260 68 F EM(this was the  Yes/ Narcolepsy Possible to Probable
final Two weeks after treatment
diagnosis/SJ-
note rash over
body, sore throat
and ulcers

Revi ewer Comment (S) :

The background rate of Steven Johnson is around 1 per mllion.
Drug-i nduced Steven Johnson Syndronme is usually so rare that
drugs that are associated with Steven Johnson Syndrome usually
do not show cases in clinical trials. This experience with

nodafinil in children and adol escents indicates a rate of 1
(possibly 3) of Steven Johnson Syndrome out of a total of 933
subj ects exposed to nodafinil, of which 626 subjects were from
all the phase Ill studies (309, 311, 310, and 312). This is

unusual | y high. Drug-induced Steven Johnson Syndronme is usually
so rare that drugs that are associated with Steven Johnson
Syndrome usually do not show cases in clinical trials. This
events (s) and the other cases of rash are occurring only in
subj ects on nodafinil, and only in children (6-11 years; nean
age: 8.5 years) and are not occurring in either adol escents (12-
17 years), and not serious skin rashes were present in the adult
trials in SWD and OSAHS. I n addition, many other rashes are
occurring only in children on nodafinil. These findings would be
consistent with the striking observation concerning the

pedi atri c pharmacoki netic data showi ng that the sul fone exposure
as neasured by AUC is three tinmes that of the parent for young
kids, but only 1/2 that of the parent for adults. If so, then
kids woul d be getting 6 times the exposure to the sul fone.

Possi bl e Reye’s Syndronme and Ot her Cases I nvol ving the Liver

Revi ew of the discharge summaries for subjects who wi thdrew from
the trial for serious or non-serious reasons, identified five
(5) subjects (5/101: 5 % having abnormal |iver function tests,
of these, in only three (3) were the liver adverse event term
listed as the basis for leaving the trial. These cases are
identified in the table bel ow which were put together fromthe
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vignettes submtted by the sponsor. The values identified in
four (4) of the vignettes were clinically significant show ng
ALT's which were 17.2 tines, the upper limt of normal (ULN)and
AST's up to 10 tinmes ULN. Review of Sponsor’s Listing 4.1.3
(Ainical Significant Abnormal Values for Selected Chem stry
Laboratory Paraneters for Al Studies of Random zed Patients)
and Listing 4.1.1(Cinical Significant Abnormal Val ues for

Sel ected Chem stry Laboratory Paraneters for Phase 3 Doubl e-
Bl i nd Studi es, Random zed Patients) identified subjects who had
[iver function tests that were 3 tinmes the ULN. Listing 4.1.3
identifies 4 subjects with SGOT el evations (128-453 U'L; 0-42

U L: Normal; one subject with 10.7 times ULN), 10 with SGPT

el evations (65-517 U'L; 5-20 UL: Normal; one subject with 26
times ULN), 5 with GGTI el evations (62-282 UL; 3-22 UL: Nornmal;
one subject with 13 times ULN) and 5 with total bilirubin

el evations (2-3.2 ng/dl; 0.1-1.2 ng/dl: Normal; one subject with
13 times ULN). None of the subjects identified in these
vignettes could be found by this reviewer in the above
referenced listings which have been attached in the Appendi x of
this report. Al subjects in Listing 4.1.3 were on nodafinil and
none were on placebo. Listing 4.1.1 identifies two (2) subjects
on placebo, not identified in Listing 4.1.3, who had isol ated
SGPT el evations (131 and 160 W L; one subject with 8 tines ULN).

In addition one subject in Cephalon’s on-going clinical trial

for the use of nodafinil to inprove wakeful ness in children with
excessi ve daytinme sl eepiness (EDS) associated w th narcol epsy

(I 59, 661) devel oped a Reye-li ke syndrone, as indicated by a
recent 15 day report which was submtted to the agency. The case
describes a 6 year old nmal e who devel oped i ncreased anmoni a,

decr eased phosphorous, delirium confusional state, somol ence
and convul sions in study C1538/ 3027/ NA/ MN requiring intubation
and nmonitoring in an ICU setting. The child was treated with
doses of 100-400 ng/day. Concomtant medications identified in
MedWatch were Allegra X 1 week prior to the event and Fl onase X
2 weeks prior to the event (dose unspecified). A copy of the

| ND safety report submtted by the sponsor is pasted bel ow

The sponsor states: “In the Phase 3 doubl e-blind studies, nean
changes from baseline to endpoint showed a nean increase from
baseline (6.3 UL) in the nodafinil group conpared to a nean
decrease (-0.1 UL) in the placebo group. There was al so a mean
increase in al kaline phosphatase in the nodafinil group (16.8
U L) which was approximately tw ce that observed in the placebo
group (7.6 UL). The effects of nodafinil on al kaline

51



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

phosphat ase and GGI appeared to be nore pronounced in the higher
dosage groups (340 and 425 ng/day) than anbng subjects receiving
<255 ng/day. Simlar results were observed for subjects

receiving modafinil in all studies conbined (Table 22,
Appendi x”. ® The sponsor states that “in previous clinical
studi es of nodafinil in adults, nean values for GGI and al kal i ne

phosphat ase and nean changes from baseli ne were shown to
increase with increasing exposure to nodafinil.Simlar to the
findings in adults, progressive nean increases in GGI were
observed over tinme during treatment with nodafinil for up to 6
mont hs!®” (Tabl e 23, Appendix). Shifts in GGT from nornal at
baseline to high at endpoint were observed by the sponsor for 59
(149 subjects in the nodafinil treatnent group conpared to 3
(19 subjects in the placebo group. The sponsor further states
that in both groups of studies, the nmean increases in alkaline
phosphat ase and GGI were not acconpani ed by increases in AST
ALT, or total bilirubin. Across all studies, only 5 (<1%

subj ects who received nodafinil had GGI val ues that nmet the
criterion for clinically significant abnormality.

18 2.7.4 Summary of dinical Safety, Cinical Laboratory Eval uations, Serum
Chemi stry, Changes from Baseline, pg. 34.
19 2.7.4 Summary of dinical Safety, Cinical Laboratory Evaluations, Serum
Cheni stry, Changes from Baseline, pg. 39.
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Liver Cases Identified in the Vignettes of Subjects Leaving the Trials Because of an

Adverse Event
Study Pt No

2004

6007

34007

56003

59010

IND 59, 661 (080)
C1538/3027/NA/
MN/US014983

Age

14

12

Dose SAE WAE
340 mg X
425 mg X
425 mg X
340 mg X
340 mg X
400 mg X

Event

Headache, nausea; leukopenia (2 events),

neutropenia; increased SGOT, AST, SGPT;
decreased monocytes; increased lymphocytes;
myalgia; cough, hot feeling (feverish), fatigue
(asthenia)

Insomnia x 5.5 months;

gamma-glutamyl transpeptidase increased
Fever, generalized body hives (urticaria), swollen

eyes (facial edema), vomiting on day 13 resulting in

Cough on day 12;

URI (infection) on day 38; liver function tests
abnormal

| None of the 7 vignettes for the placebos had Liver Symptoms

SAE=Serious Adverse Event; WAE=Adverse Event Leading to Withdrawal

XXX= Adverse Event Term Identified By Sponsor

. Suggestions of Relation to Infection
Psychiatric Worsening

XXX Dermatological

EXX Unusual Cases
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I ND Safety Report: US014983: Brief Description of Current Case:
Delirium Seizures, Increased Serum Amoni a, Decreased Serum
Phosphat e, Conf usi on

28-, 30-31-Mar-05: Patient 7004[ ] is a 6-year-old Caucasian male with a history of
excessive sleepiness associated with narcolepsy. This patient was enrolled in the protocol
C1538/3027/NA/MN, "A Phase 3, Randomized, Double-Blind, Placebo-Controlled,
Parallel-Group Study to 'Assess the Efficacy and Safety of Provigil (Modafinil) Treatment
(100, 200 and 400 mg/day) in Children and Adolescents with Excessive Sleepiness
Associated with Narcolepsy.” On 11-Mar-05, the patient was randomized to Provigil and
received the first dose of study medication, at a dose of 400mg daily.

On 22-Mar-05, eleven days after the first dose of study medication, the patient developed
nausea and emesis with a probable fever. He was treated with Emetrol (fructose,
dextrose, and phosphori¢ acid). On 23-Mar-05, the patient was diagnosed with probable
pharyngitis by his pediatrician and was treated with amoxicillin. The following day, the
results of throat cultures/were negative. On 26-Mar-05, the patient was admitted to the
hospital for somnolence; and the study medication was discontinued. The results of initial
diagnostic testing including serum chemistries, liver function, toxicology, and a
computed tomography (CT) of the head were negative. He was transferred to an intensive
care unit in another facility due to progressive delirium and hallucinations. On 27-Mar-
05, the patient developed seizures and was sedated and intubated. Further testing revealed
an elevated serum ammania level and a decreased serum phosphate level. An analysis of
the patient's cerebral spma] fluid was negative, as well as, a neurology consult. The
investigator indicated that the etiolo gy appeared to be metabolln On 30-Mar-05, the
patient was extubated but remained somnolent. The patient remains hnsp1tal:zed at the
time of this report. In the investigator's opinion, the life threatening events of delirium,
seizures, nausea, and emesis were possibly related to the study medication, and the event
of pharyngitis was unlikely related to the study medication.

30-Mar-05; 01-, 04-06-Apr-05: On 11-Mar-05, the patient received the first dose of
Provigil at a dose of 100mg daily, not 400mg daily as initially reported. The dose was
titrated over the following seven days to a total daily dose of 400mg daily. On 22-Mar-
04, the administration of Emetrol was discontinued. Further evaluation revealed the
pauent‘s serum ammonid was elevated to 145. His serum phosphate was "very low" and
"was difficult to return to normal." On 27-Mar-05, the nausea, emesis, and pharyngitis
resolved. On 28-Mar-05; the seizures resolved. On 29-Mar-05, the delirium resolved. On
31-Mar-05, the patient was alert and tolerating breakfast. On {]1 -Apr-04, he was
transferred out of intensive care to a pediatric floor. On 03-Apr-05, he was discharged
home.

20-May-05: The patient number was incorrectly reported as 7004. The correct patient
number is 704. The investigator no longer considers the events of nausea, emesis and
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pharyngitis as serious adverse events. Pharyngitis was likely due to an acute viral illness
the patient experienced prior to the onset of the serious adverse events. On

the patient experienced somnolence, increased serum ammonia, decreased serum
phosphate, and confusion and was admitted to the hospital. The event of somnolence
remains ongoing. In the investigator's opinion, the life threatening events of somnolence,
increased serum ammonia, decreased serum phosphate, confusion, delirium and seizures
were possibly related to the study medication.

For a detailed case d&scr!iptinn see attached Form FDA3500A (US014983%).
Review of This Case and Similar IND Safety Reports

This is the first report of/increased serum ammonia, decreased serum phosphate and
confusion received by Cephalon with a possible causal relationship to study medication
under this IND (59,522); There have been no other reports of increased seram ammonia,
decreased serum phosphate and confusion occurring under any other Cephalon sponsored
clinical study of modafinil. The event of somnolence is referenced in the Investigator
Brochure.

For the review of this caée: and similar IND Safety Reports please see the initial report
submitted 08-Apr-05 (Sérial No. 070).

Conclusions and Rem&lmendaﬁons

The conclusion of Cephﬁlon Clinical Research and Clinical Safety is that no apparent
association between the study medication and increased serum ammonia, decreased
serum phosphate and confusion was present and that no alterations to protocol conduct

are deemed necessary.

* Refers to Clintrace case ID numbers in Cephalon’s Product Safety database

Revi ewers Comment s

The conbi nation of increased serum ammoni a, di sturbances of
consci ousness, confusion and seizures nmay be seen with Reye
Syndronme and, or, acute hepatic encephal opathy (coma) and with
several other disorders. Insufficient ancillary and clinical
data is provided with this vignette to make a definitive

di agnosis. A review of the |abeling for Al egra (fexofenadine
hydrochl ori de) and Fl onase (fluticasone propionate) does not
support rel atedness of these agents to this subject’s adverse
experi ence.
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This case is alarmng. An article by Belay? published in the
NEJM in 1999, reviewed Reye's syndrome in the US from 1981-

1997. The article notes that “After a peak of 555 cases in
children reported in 1980, there have been no nore than 36 cases
per year since 1987.” This sharp decline was based on show ng an
associ ation between the uses of aspirin during varicella or

i nfluenza-like and the risk of getting the illness. This
encephal opathy is associated with fatty degeneration of the
liver and occurs usually after influenza or varicella. Inborn
nmet abolic errors may mmc this but these usually are evident by
3 years of age. In the review reported by Bel ay, “antecedent
illnesses were reported in 93 percent of the children, and
detectabl e bl ood salicylate levels in 82 percent. The overal
case fatality rate was 31 percent. The case fatality rate was

hi ghest in children under five years of age(relative risk, 1.8;
95 percent confidence interval, 1.5 to 2.1) and in those with a
serum ammoni a | evel above 45 pg per deciliter (26 unmol per
liter) (relative risk, 3.4; 95 percent confidence interval, 1.9
to 6.2).”

I nsufficient information is present to knowif this is a case of
Reye’'s, or, if nodafinil is even causative. Wat is known about
the relation of nodafinil to liver function raises serious
concerns. These are: 1) nmean increases in GGI occurring only in

subj ects taking nodafinil; 2) nmean GGT el evations are higher in
t hose receiving increasing exposures (e.g. 340 and 425 ng/ day)
of nodafinil; 3) 14 % on nodafinil conpared to 1 % on pl acebo

showed increases in GGI over 6 nonths; and 4) the outliers
identified above seemto suggest that sone subjects may have
experienced reversible hepatic injury. Dr. John Senior is

presently reviewing this case and the issue of potential |iver
toxicity associated with nodafinil. Further information is
needed on the case of possible Reye's (hospital records,

di scharge summary, all |aboratory and other diagnostic tests),

as well as on the other cases identified in the vignette table.
The sponsor should provide a vignette for all cases of LFT

el evations, and if possible, copies of all ancillary studies
done on any of these subjects. The sponsor should reconcile the
Listings with the vignettes and nmake sure that that vignettes

20 Belay ED, ET. Al. Reye's syndrome in the United States from 1981 through
1997. N Engl J Med 1999 May 6; 340(18):1377-82.
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wi th subjects neeting the sponsors criteria for significance
should be entered to those |istings®.

Suicidality, Psychosis and O her Psychiatric Adverse Events

Revi ew of the discharge summaries for subjects who withdrew from
the trial for serious or non-serious reasons, identified sixty
(60) subjects (52/101; 51 %on drug; 8/8: 100 % on pl acebo.
However the type and frequency of psychiatric events differed
between the two (2) groups. Sonme subjects had nore than one
psychiatric event. Suicidal ideation®® (6: 12 % one of which was
a possible attenpt versus a gesture), agitation (5. 10 %
depression (2: 4 % psychosis? (3: 6 %, another with possible
psychosis (1: noderate change in nental status, not specified);
and phobias (3: 6 %. Irritability (nervousness) [10: 19 %
(drug); 3: 37 % (placebo)], enotional lability (npodiness) [9:

17 % (drug); 2: 25 % (placebo)], anxiety [4: 8 % (drug); 1: 12.
5 % (placebo)], hostility (increased anger) [4: 8 % (drug); 2:
25 % (pl acebo)] occurred nore frequently in subjects on placebo,
however, the nunber of the events in the placebo group was too
smal | to make any neani ngful conparisons. Mean age of subjects
wi th suicidal ideation and psychosis was 8 years, and nean age
of subjects in the placebo group with psychiatric events was 10
years. The table bel ow sunmari zes the vignettes of subjects who
left the trials because of psychiatric adverse events.

Revi ewer Conment (S):

The nost striking thing in this [imted look is that certain
psychi atric disorders (suicidality, depression, agitation
psychosi s and phobias) are only occurring in subjects on drug.
The reason for this is uncertain, given the younger age of

21 A Safety Update on this case was sent to the Agency on 09/20/2005 . It

i ndi cates that “The parents reported using Tyl enol (acetam nophen) to treat
the fever. There was no report of aspirin use as synptomatic treatnment prior
to hospitalization. In addition, there were no reported community outbreaks
of varicella or influenza coincident with this event” (Note: 09/07/2005).

22 Subjects with suicidal ideation: No. 411 in Study 206, No. 207 in Study
405, No. 411 in Study 207, No. 11002 in Study 213, No. 40178 in Study 309 and
No. 14016 in Study 311. Subject No. 14016 in Study 311 put a rope around neck
and m ght have been a gesture.

23 Subjects with psychosis: Subject no. 410 in Study 206 (formcation), No.
11002 in Study 213 (command auditory hallucinations wi th suicidal ideation),
No. 40629 in Study in Study 309 (mld hallucinations, NOS) and No. 37688
(nmoderate change in nental status, thinking).
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8 years of subjects with suicidal ideation and psychosis one
m ght wonder if there is any relation of these adverse events to
t he hi gher sul fone exposure in young chil dren.

The nost comonly reported psychiatric event in =25 %of al
subjects in all nodafinil or placebo groups in phase IIl double
blind controlled trials was insomia (nodafinil: 115/420: 27 %
pl acebo: 8/213: 4 % and nervousness (nodafinil: 19/420: 5 %

pl acebo: 9/213: 4 % . The nost frequently occurring psychiatric
adverse in subjects on nodafinil in all studies (Appendix: Table
15) is insomia (277: 30 %9, nervousness (61:7 %, enotional
lability (46: 5 % and somol ence 42 (5 % . Gven the
significant sleep disruption (insomia), one nust wonder, what,
if any relationship it may have to the onset of psychiatric
synpt ons [ Appendi x: Tabl e 13: Nunber of Patients Wth the Mst

Frequently Cccurring Adverse Events (= 5% of Patients in the Al
Modafinil or Placebo Treatnent G oups) by Body System and
Adverse Event Type Phase 3 Doubl e-Blind, Placebo-Controlled

St udi es] .

Several psychiatric adverse events were not listed as the reason
for discontinuation, and were incorrectly coded. Subject 1105 in
Study 1105 was di sconti nued because of somol ence, but revi ew of
t he adverse event indicates that the subject probably had
irritability (nervousness) resulting in the off-|abel use of
risperidone which in turn resulted in a seizure [based on

prol onged non-responsi veness, presence of a Todd' s paralysis
(facial palsy)and incontinence]. Subject 410 in Study 206 had

di sorderly, aggressive behavior and experienced form cation
(bugs crawling over the skin) and by definition could not have
had paresthesia (abnormal sensation of skin with no physical
cause). Subject 14016 in Study 311 had bizarre behavior; putting
rope around his neck was listed as discontinuing because of a
personal ity disorder. Subject 411 in Study 206 was |isted as

di sconti nui ng because of a rash, but the vignette indicates

sui cidal ideation. The sponsor needs to nmake sure that the
coding is accurate for this subm ssion.

Psychiatric Events* Identified in the Vignettes of Subjects Leaving the Trials Because of an
Adverse Event

Study Pt No Age Sex Race Dose SAE WAE Event
113 1105 6 M " 340 mg X _ (incontinence, non-
responsive, facial); iifHADIGHHCIVOUSHESS).

headache, somnolence
206 103 12 F w 400 mg X Sinus headache, nausea, decreased appetite,
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EEGtonalERIlily, difficulty falling asleep

(insomnia), taste perversion

110 8 M w 200 mg X Headache, decreased appetite (anorexia),-
, nausea
505 11 M w 100 mg X Difficult sleeping, daytime fatigue (asthenia),
insomnia, amblyopia
411 10 M H 100 mg X Maculopapular rash;
410 8 M B 300 mg X Disorderly ; formication, bugs
crawling over skin (paresthesia),
207 DB 405 7 M H 200 mg X Rash week 1; disruptive behavior week 3-4;
abnormal ECG (U waves);
411 9 M H 200 mg X
2130L 11002 8 M W 200/100 mg X
213 DB 16005 6 M w 100/200 mg X nocturnal
cough
20005 10 M w 100/200 mg X Insomnia, irritability (nervousness), increased labile
verbal tic; abdominal pain, nausea, strept
throat, fever, rash
6012 7 M W 100200 mg X —
, insomnia, anorexia, exacerbation of
baseline headache
13012 8 F w 200/100 mg X Abdominal pain, m
23004 7 M w 100/100 mg X Headache, anorexia, , insomnia
309
6123 8 M  Milano 255 mg X Severe decreased appetite (anorexia), twitching
(nose, mouth), abdominal pain,
14301 6 M W 170 mg X Moderate mood swin,
agitation
19137 10 F w 255 mg X URI, pharyngitis followed by weight loss,
indigestion (dyspepsia), rash, headache, fever,
mar. pani atacks (aitation)
34187 6 M w 340 mg X Moderate flu syndrome, dehydration followed by
(anorexia), then 1 month later
headaches, vomiting, 7 % increase in weight and
then a 7 % decrease in weight
21679 9 M w 425 mg X Increased cough, insomnia, BSItAUONMMERABIIG
31149 8 F Brazili 340 mg X ﬂ , amblyopia, headache,
an insomnia, dry mouth, confusion, pruritus,
conjunctivitis
34132 9 M M 340 mg X . stuttering,

30638 17 F W 425 mg X Intermittent
, muscle tension (hypertonia),
, abdominal pain

31142 6 M w 340 mg X , insomnia, diaphoresis (sweating),
headache

37688 9 M w 425 mg X

40178 8 F H 340 mg X

40629 8 F \\% 425 mg X Insomnia, headaches,

311 42309 8 M w 425 mg X Fever, vomiting, nausea, rash, dehydration,
abdominal pain; diagnosed with
with spasm (hypertonia);

sweating, insomnia,
functional

14016 6 F w
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Exercised induced asthma, _;

followed by abdominal pain, vomiting, nausea,
dehydration, metabolic acidosis; two
, positive for Helicobacter pylori; weight

loss
Abdominal pain, constipation, alopecia, rebound
i , ringworm (fungal

dermatitis); followed 3.5 months alter by strept

P

Chin laceration (accidental injury), abdominal pain;

-, fatigue (asthenia) X 1.5

mths; abdominal pain, nausea, vomiting;
Insomnia X 2 mths;

Insomnia x 2 weeks;
Increase in appetite (day 36) with
hypercholesterolemia; viral syndrome (headache,
abdominal pain, vomiting) on day 122;

, and insomnia
on day 156.

Insomnia, N
anorexia (day 2); (day 21)
which resolved by day 38 with stopping drug.

Constipation; insomnia x 1.5 mths, increasing in

severity by 5 mths; weiﬁht loss (8.8 Ibs) X 5 mths;

Increased appetite X 35 days; persisting insomnia;
URI (infection), day 22 X 2 weeks; treated with
Benadryl on day 23, ? duration and reason;

, day 8; middle of
night insomnia
Inflammation of vocal cords; persistent insomnia;

Ph: itis, nausea,

Cough, sore throat,
severe insomnia
Fever, sore throat, leukopenia, neutropenia,
monocytosis; sedation, lethargy (somnolence),

, tachycardia,

, muscle

pain-soreness (legs, back)
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2282 13 M Y Placebo
10176 12 M W Placebo
*Cases of insomnia, somnolence, asthenia, tics, anorexia, and changes in weight were excluded from this analysis.
SAE=Serious Adverse Event; WAE=Adverse Event Leading to Withdrawal
XXX= Adverse Event Term Identified By Sponsor
. Suggestions of Relation to Infection
Psychiatric Worsening
XXX Dermatological
EXX Unusual Cases

Hemat ol ogi cal Events: Leukopeni a, Neutropenia

The reader is referred to Section 1.21.5 Laboratory Findings,
Hemat ol ogy, and the Reviewer’s Comments.

Peptic U cer D sease

Two subj ects on nodafinil (No. 42309 and 19012) devel oped peptic
ul cer di sease, one of which was positive for Helicobacter
pylori. In addition one (No. 42309) had fever, nauseas and
rash.

Revi ewer’ s Comment s:

This reviewer is uncertain what the normal background rate is
for these two adverse events in the pediatric popul ation.
However, it appears nost unusual. Safety and gastrointestinal
consults will need to address this.

Changes in Body Wi ght over Tine

Overall there were increases and decreases in body weight of > 7
%in 32% and 11 % of subjects, respectively. The reader is
referred to Section 1.21.5 Laboratory Findings, Vital Signs

I ncl udi ng Body Weight, Clinically Significant Abnornmalities in
Vital Signs, Body Weight, and Reviewer’s Conments.

7.1.3 Commpn Adver se Events

Subj ect disposition for all phase 3 double blind controlled
studies is summarized in sponsor’s Table 6 bel ow
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Table 6: Disposition of Patients
Phase 3 Double-Blind, Placeho-Controlled Studies

(All Eandomized Patients)
Number (%) of patients
Modafinil
=255 me/day A0 megiday 425 mg'day  All medafinil Placebo
Patient dizposition N=64) (=102} (N=15T) (=423} (N=115)
Fandomized, not oeated 203) o 1(=1) 3(=1) 2 (=1)
Safety analysis set 42 (97 102 {100) 256 (=05 420 (=09 213 (=08
Completed smdy 36 (36) 635 (64 176 (68) 277 (65) 114 (33)
Discontied study 28 (44 37 (36) 81 (32) 144 (35) 101 (47)
Adverss avent 7(11) (7 T3 21 (5) T3
Lack of efficacy 48 15 (15) 48 (19) 67 (14) T3 (34
Consent withdrawn &9 3 {3 B(3) 17(4) 11 (3)
Protocol vielation 0 1(=1) /] 1(=1) 1(=1)
Lest to follow-up &0 44 2 (=1) 12 (3) 1(=1)
Noncomplisnce to o 2 0 2 (1) 0
study dmg T -
Noncompliznce to . _— .
study procedures 12 0 1(=1} I(=1) 1=1)
Oither 4 (&) 5(%) 15 () 24 (&) 7(3)

LSOURCE: Summary 1.0.1.

“I'n the Phase 3 doubl e-blind, placebo-controlled studies, the
mean duration of nodafinil treatnment (based on stable dose of
nodafinil adm nistered) was 50.1 days, for a total of

58.4 patient-years (Sponsor Table 8, below). The najority (86%
of patients received nore than 1 nonth of treatnent. |ncluding
dose titration, the nmean average daily dose of nodafinil was
333.5 ng for all nodafinil-treated patients conbi ned.”

Table §: Extent of Exposure to the Study Drug
Phasze 3 Double-Blind, Placebo-Controlled Studies

Modafinil
<}5Smgiday 240 mg/day 425 mgiday All modafinill  Placebo

Exposure to treatment (N=62) N=102) (N=154) (N=4120) MN=113)
Duration of treatment (days)

Mean 455 478 521 501 474

5D 2438 16.46 13.79 16.57 16.50

Medisn §2.0 400 520 51.5 400

Min, max 2.0.71.0 3.0,77.0 7.0, 77.0 2.0,77.0 3.0, 108.0
Weeks/months treated, n (%4)

<2 weeks 11018 6 () T3) 14(6) 11 (3)

=2 weeks and =] month £(13) 12(1%) 14 (5) (8 23(11)

=1 month and <3 months 43 (69 B4 (BI) 235 (92 362 (86 178 (84)

=3 months and <6 months ] ] ] 0 1(=1y
Humbear of patisnt-years" 7.83 13.55 37.04 5842 28.18
Average daily doze

Mean 206.73 314.06 371.59 33346 0.0

5D 57.76 73.06 73.56 2202 0.0

Medisn 215.53 308.72 361.59 33730 0.0

Min, max G5.9, 304.6 20.1,511.7 163.9,571.5 291 5715 0.0, 0.0

SOURCE: Summeary 2.1.1.

" Patient-years = (mesn treatment duration x mimber of patients) 365,25 days.

"1 patient in the placebo meatmment Froup in stady 311 received smudy diug for 108 days, which was outside
the 3-month visit window.

Min=mininmim; max=maximum; 50=standard deviation.

The sponsor states:
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“I'n the Phase 3 doubl e-blind, placebo- controlled studies (studies
309, 310, and 311), 78% of subjects on nodafinil and 63% on pl acebo
reported at |east 1 adverse event during double-blind treatnent (Table
12). Treatnent-related events were 55% for subjects on nodafinil and
29% for subjects on placebo. For all Phase 3 studies (including the
open- | abel extension study 312), 87% of subjects on nodafinil
reported at |east 1 adverse event, and 65% reported at |east 1
treatnent-rel ated adverse event. For all studies conbined (e.g..,
Phases 1, 2, and 3), 85% of subjects on nodafinil reported at least 1
adverse event, and 63% reported at least 1 treatnent- rel ated adverse
event .

In the Phase 3 doubl e-blind, placebo-controlled studies, serious
adverse events were reported for less than 1% of subjects in the
nodafinil treatment group and none of the patients in the placebo
treatment group (Table 12), and adverse events leading to

di scontinuation fromstudy were reported for 5% of patients in the
nmodafinil treatnment group and 3% of patients in the placebo treatnent

group.

For all studies conbined (i.e., Phases 1, 2, and 3), serious
adverse events were reported for 2% of nodafinil- treated

patients, and withdrawal due to adverse events was reported for 9% of
modafinil- treated patients.”

Table 12; Owerview of Adverse Events

Number (%) of patients
FPhase 3 double-blind studies  All Phase 3 studies  All studies

Modafini Placebo Modafinil Modafinil
Category (N=420) (N=111) (N=6126) (N=013)
Any adverss event 328 (78) 135 (63) 545 (BT) T4 (85)
Treatment-related adverse events 229(55) 62 (29 407 (63) 587 (63)
Serious adverse evants 4(=1) 0 12 (Z) 17(2)
Withdrawals due to adverse events 23 (5) T(3) 59 (9 B2(m
Deaths 0 0 0 0

SOURCE: Summarjes 4.1.1,4.1.2,4.1.3,43.1,43.2,43.3,45.1,45.2,453, 461,462 and 4.6.3.

| nci dence of Common Adverse Event s?*:
The sponsor states:

“I'n the Phase 3 doubl e-blind, placebo-controlled studies, 78% on
nodafinil and 63% on placebo reported at | east 1 adverse event during
doubl e-blind treatnent (Table 13). The overall incidence of adverse
events was simlar for the 3 nodafinil dosage groups: 79% 82% and

242.7.4 Sunmary of dinical Safety, 4-Mnth Safety Update; 2.1.1 Common
Adver se Events; pgs. 27-31.
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76% respectively, for the < 255 ng/day, 340 ng/day, and 425 nyg/day
dosage groups. The nost comon adverse events anong patients who
recei ved nodafinil were insomnia, headache, anorexia (reported as
decreased appetite by investigators and coded to anorexi a under
COSTART), infection, and abdom nal pain. Adverse events with an
incidence of >5%in either treatnment group that occurred nore
frequently with nodafinil treatnment than with placebo treatnent

i ncl uded headache, abdoni nal pain, fever, anorexia, insomia, and
nervousness. In particular, insomia was reported by 27% of patients
in the nodafinil treatment group conpared to 4% of patients in the

pl acebo treatnment group, headache was reported by 20% of nodafinil -
treated patients conpared to 13% of placebo-treated patients, and
anorexia was reported by 16% of nodafinil-treated patients conpared to
3% of placebo-treated patients. In addition, weight |oss was reported
for 16 (4% patients in the nodafinil treatnment group and 1 (<1%
patient in the placebo group (see Summary 4.1.1). There were no clear
dose-related trends with respect to the frequency of specific adverse
events.”

Table 13: Number of Patients With the Most Frequently Occurring Adverse
Events (=5% of Patients in the All Modafinil or Placebo Treatment

Groups) by Body System and Adverse Event Tvpe

Phase 3 Double-Blind, Placebo-Controlled Studies

Number (%) of patients

Modafinil
Body system 2155 me/day  M0mgiday 425 mgday All modafinil Flacebo
Adverse event (N=62) N=101) (N=156) (N=420) N=113)
No. of patients with
any AE 40 (78 B34 (832) 195 (78) 328 (7E) 135 (63)
Body as a whole
Headache 13 (21) 23 (23) 46 (18) B2 20} 27(13)
Infection T 2m 30(12) 45(11) 2803
Abdominal pain 6 (1m) LR )] 25 (1) $0 (1) 17(8)
Faver 6 (10 & () o 21(3) T{3)
Digestive
Anorexia 12(1%) 22 33 (13) 67 (14) 6(3)
Vomiting 2(3) o 10 (4) 21 (3) 13 (8
Nervous
Insommia 21034 37 (38) 57(23) 115 (27 8(4
Mernronsness 6 (1m) o 42 19 (3) a4
Respiratory
Cough increasad 5(8) M 20(8) 32 (8) 16(8)
Frhindtis 46 M 20 (8) 31 (7 2110
Pharynyitis 5 (8 6 (8) 19 (7} 30(7) 15 (T)

SOURCE: Summary 4.1.1.
AE=adversa event

"The nost common adverse events (reported by = 5% of patients in
either the nodafinil or placebo treatnent groups) occurred with
simlar frequency across the individual Phase 3 double-blind studies
(Table 14).”
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Table 14: Number of Patients With the Most Frequently Occurring Adverse
Events (=5% of Patients in Either Treatment Group) by Study
Phase 3 Double-Blind, Placebo-Controlled Studies

Number (%) of patients
Study C15384300ADTUS  Stody C15384310WADVTS  Stody C1538d31VADTTS
Baody system Modafimil Placebo Modafinil Flacebo Aodafinil Flacebo
Adverse event (N=131) (N=AT) (N=115) (N=64) N=164) (N=81)

No. of patients with
atleast 1 AE 103 (79) 43 (64) 02 (T4 32.(50) 133 (E1) &0 (73)
Body as a whale

Headache 20 (22) 6 (9) AAT o14) 32200 12 (15)

Infection 14 (11) G (9) 13 (10) 10 (16) 12(12) 12(15)

Abdominal pain 15 (12) i 12 (10) 5(8) 12 (7 a(11)

Fever 6 (3) i 7 () 203 5(3 I
Digestive

Anorsxia 23 (18) 1 18 (14 1@ 26 (16) i

Vomiting 8 () 4 () 3@ 23 10 (&) T
Nervoms

Inzommia 37 (28) (M 30 (24) 0 48 (29) i

Nervousness T{3) i@ 54 12 T LN ()]
Respiratory

Cough increasad 12(®) 609 T8 i® 13 (8) @

Bhimitis 10(8) T 54 5(8) 16 (10) a(11)

Pharyngitis 11 (8) LE)] 34 1(2) 14 (9} 3 (8

SOURCE: Clinical stady reports, stadies 309, 310, and 311.
AF=adverse event

7.1.4 Laboratory Findings

Chemistry”’: The only notabl e differences between the nodafinil and
pl acebo treatment groups were observed for uric acid, alkaline
phosphat ase, and GGI. For uric acid, a nean decrease from
baseline (- 19.4 p nol/ L) was observed in the nodafinil group
conpared to a nmean increase (3.1 p nmol/ L) in the placebo group.
For al kal i ne phosphat ase, nean increases from baseline were
observed in both treatnment groups; however, the increase in the
nodafinil group (16.8 U L) was approximately tw ce that
observed in the placebo group (7.6 U L). For GGI, a nean
increase frombaseline (6.3 U L) was observed in the nodafi ni
group conpared to a nmean decrease (- 0.1 U L) in the placebo
group. The effects of nodafinil on al kali ne phosphat ase and GGT
appeared to be nore pronounced in the higher dosage groups (340
and 425 ng/ day) than anong patients receiving < 255 ng/ day.
Simlar results were observed for patients receiving nodafini

in all studies conbined (Portion of Table 22 in Appendix). In
bot h groups of studies, the nmean increases in alkaline
phosphat ase and GGI were not acconpani ed by increases in AST,
ALT, or total bilirubin.

25 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 3.1 Serum
Chemi stry: pgs. 40-47
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In previous clinical studies of nodafinil in adults, mean val ues
for GGI and al kal i ne phosphat ase and nean changes from baseline
were shown to increase with increasing exposure to nodafinil.
Therefore, changes in these paraneters in the Phase 3 pediatric
ADHD st udi es including the open- | abel extension study were
exam ned by tine interval (Table 23, Appendix). Simlar to the
findings in adults, progressive nean increases in GGI were
observed over tinme during treatment with nodafinil for up to 6
nmont hs. Mean increases in al kaline phosphat ase appeared to peak
within the first nonth of nodafinil treatnent.

Shifts in GGI fromnormal at baseline to high at endpoint were

observed for 59 (14% subjects in the nodafinil treatnent group
conpared to 3 ( % subjects in the placebo group in the Phase 3
doubl e- blind studies.

The sponsor further states that “Across all studies, only 6
(<1% patients who received nodafinil had GGI val ues that net
the criterion for clinically significant abnormality.”

Table 25: Clinically Significant Serum Chemistry Values by Treatment Group
Phase 3 Double-Blind, Placebo-Controlled Studies, and
All Studies Combined

Number (%) of patients
Phase 3 double-blind,

placebo-controlled studies All studies combined
Serum chemistry Modafinil Placebo Modafinil
variable Criteria (N=410) (N=213) (N=033)
Urie acid M: 2625 pmol/L ] ] 1(=1)
F: 506 pmolT
AST 23 xULN ] 0 4(=1)
AIT =3 xULN 3(=1) 1(=1) 8 (<)
Alkaline phosphatase =2 xULN 0 0 3(=1)
GGT =3 xULN 1(<1) 0 6 (<1)
Total bilirubin 234.2 pmol/L 0 0 1(=1)

SOURCE: Summaries 5.5.1 and 5.53.
M=male; F=female; ULN=upper limit of normal range; Al T=alanine aminotransferase; AST=aspartate
aminofransferase; GGT=gamma-glutamyl transpeptidase.

Revi ewer Conment (S):

As stated in Section 1.21.2, Drop-Quts and O her Serious\

Signi ficant Adverse Events\Possible Reye’'s Syndrome and O her
Cases Involving the Liver, several additional cases were
identified which apparently are not part of Sponsor’s

Listing 4.1.3 (Cdinical Significant Abnormal Values for Selected
Cheni stry Laboratory Paraneters) and Listing 4.1.1(C i ni cal
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Significant Abnormal Values for Selected Chem stry Laboratory
Paranmeters for Phase 3 Doubl e-Blind Studies). The pertinent
section is again noted bel ow.

“Revi ew of the discharge sumraries for subjects who withdrew fromthe
trial for serious or non-serious reasons, identified five (5) subjects
(5/101: 5 % having abnornal liver function tests, of these, in only
three (3) were the liver adverse event termlisted as the basis for

| eaving the trial.

These cases are identified in the table bel ow which were put together
fromthe vignettes submtted by the sponsor. The values identified in
four (4) of the vignettes were clinically significant showi ng ALT s
which were 17.2 times, the upper limt of normal (ULN)and AST's up to
10 times ULN. Review of Sponsor’s Listing 4.1.3 (dinical Significant
Abnornal Val ues for Selected Chem stry Laboratory Parameters for All
St udi es of Random zed Patients) and Listing 4.1.1(Cinical Significant
Abnormal Val ues for Sel ected Chenistry Laboratory Paraneters for Phase
3 Doubl e-Blind Studi es, Randonized Patients) identified subjects who
had |iver function tests that were 3 tinmes the ULN. Listing 4.1.3
identifies 4 subjects with SGOT el evations (128-453 U'L; 0-42 U L:
Normal ; one subject with 10.7 tines ULN), 10 with SGPT el evati ons (65-
517 UL; 5-20 WL: Normal; one subject with 26 times ULN), 5 with GGT
el evations (62-282 U'L; 3-22 UL: Normal; one subject with 13 tines
ULN) and 5 with total bilirubin elevations (2-3.2 ng/dl; 0.1-1.2

nmg/ dl: Normal; one subject with 13 times ULN). None of the subjects
identified in these vignettes could be found by this reviewer in the
above referenced listings which have been attached in the Appendi x of
this report. Al subjects in Listing 4.1.3 were on nodafinil and none
were on placebo. Listing 4.1.1 identifies two (2) subjects on placebo,
not identified in Listing 4.1.3, who had isol ated SGPT el evations (131
and 160 U/ L; one subject with 8 times ULN).”

The sponsor should provide a vignette for all cases of LFT

el evations, and if possible, copies of all ancillary studies
done on any of these subjects. The sponsor should reconcile the
Listings with the vignettes and make sure that that vignettes
W th subjects neeting the sponsors criteria for significance
shoul d be entered to those listings. Dr. John Senior is
presently reviewing this case and the issue of potential |iver
toxicity associated with nodafinil.

Hemat ol ogy?®: In initial studies conducted with nodafinil in
children and adol escents with ADHD, transi ent decreases were
seen in WBC counts and ANC. A simlar trend was not seen in

26 2.7.4 Summary of dinical Safety, 4-Mdnth Safety Update; 3.2 Hemnatol ogy:
pgs. 47-53.
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studies with adult patients. In the Phase 3 double- blind,

pl acebo-control |l ed studies, the nean change from baseline to
endpoint in WBC count was — 0.9 x 10% L for the nodafi ni
treatment group and — 0.1 x 10% L for the placebo treatnent
group. The mean change in ANCs was — 0.4 x 10% L for the
modafinil treatment group and — 0.1 x 10% L for the placebo
treatment group. For all studies conbined (all nodafinil), nean
changes from baseline to endpoint in WBC count and ANCs were —
0.8 x 10% L and — 0.4 x 10% L, respectively. The sponsor states
that despite the decreases observed, the nean values for WBC
count and ANCs remained well within the normal range. There were
no other trends in nmean changes from baseline to endpoint in
hemat ol ogy paraneters (Sponsors Table 26 in the Appendi x).

Changes in WBC counts and ANCs in all Phase 3 studies (including
t he open- | abel extension study) are shown by tinme interval in
Tabl e 27. Mean decreases in WBC count appeared to plateau at 1
to 3 nmonths of nodafinil treatnent. Progressive nmean decreases
in ANCs were observed through 6 nonths of treatnent.

Table 27: Mean Changes From Baseline in White Blood Cell Count and Absolute
Neutrophil Count by Time Interval in All Phase 3 Studies

All modafinil (N=626)

White blood cell count Absolute nentrophil count
(x10°L) (= 10°/L)
Timepoint n Mean (5D) Min, max n Mean (5D}  Min, max
Baseline 619 T74(2.05) 32,186 619 4.0 (1.60) 14 122
Mean change from
baseline to:
=2 weeks 548 05209y B0 1335 548 —0.2(1.85) 75,122
=1 month 610 —0Dg(206) -79 135 610 —04(1.77y -75.115
=3 months 613 -10{204) -103,72 613 —0.5(1.72) —85,68
=6 months 613 11194y 117,71 613 —0.6 (1.63) —9.1,6.6
=0 months 613 -10{197y -1056,7.1 613 —0.5(1.64) —7.3,66
=12 months 613 09205 12281 613 —0.4(1.73) -0.0,80

SOURCE: Summaries 9.1 2 and 922,
Min=mininmm; max=maximum; SD=standard deviation.

The sponsor states that in the Phase 3 doubl e-blind studies,
there were no nmarked differences between the nodafinil and

pl acebo treatnent groups in the incidence of clinically
significantly abnormal henatol ogy val ues (Table 29). In
particular, clinically significant | ow ANC values (< 1 x 10% L)
were seen for 7 (2% patients in the nodafinil treatnent group
and for 5 (2% patients in the placebo treatnment group, while
clinically significant 1ow WBC val ues (< 3 x 10% L) were seen
for 8 (2% nodafinil- treated patients and 3 (1% pl acebo-
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treated subjects. In all studies conbined, clinically
significant | ow ANC val ues were seen for 31 (3% patients and
clinically significant | ow WBC val ues were seen for 40 (4% of
t he subj ects.

Table 29: Clinically Significant Hematology Values by Treatment Group
Phase 3 Double-Blind, Placebo-Caoantrolled Studies, and
All Studies Combined

Number (%) of patients
All studies

Phase 3 double-blind studies combined
Modafinil Placebo Modafinil
Hematology Variable Criteria (N=420) (N=113) (N=033)
White blood cell count <3.0x 10°L 2(2) () 40 (4
=20 x 10°L 0 1(=1) 1(=1)
Hemoglobin M: €115 g/L; F: <95 gL 0 0 2(=1)
ANC <1.0x 10°L 7(2) 5@ 31 (3)
Eosinophils >10.0% 27 (6) 10 (5) 101 (10)
Platelets <75x 10°L 2(<1) 1(=1) 4(=1)
=700 x 10°/L 0 0 2(<1)

SOURCE: Summaries 5.6.1 and 5.6.3.

M=male; F=female; ANC=absolute neutrophil count.
Revi ewer Conment (S):
The clinical significance of the decreases in white blood cells
(WBC s) and neutrophils (ANC) are uncertain and of unclear
significance. Chapter 27 (Hematol ogical D sorders) in the
Current Pediatric Diagnosis & Treatment?’ defines neutropenia as
“an absol ute neutrophil (granul ocyte) count of |ess than 1500/uL in
chi | dhood or bel ow 1000/ uL between ages 1 week and 2 years.” This
val ue is higher than the value defining clinical significance

used by the sponsor of Absolute neutrophil counts (ANC) of <1 X
10°. This should be corrected. The sane article states that:

“The nost conmon causes of neutropenia are viral infection or drugs
resulting in decreased production in the marrow or increased
destruction or both. Severe bacterial infections may be associ at ed
wi th neutropeni a.

A. SYMPTOVE AND SI GNS
Acut e severe bacterial or fungal infection is the npst
significant conplication of neutropenia. A though the risk is
i ncreased when the absol ute neutrophil count is |ess than 500/
uL, the actual susceptibility is variable and depends on the
cause of neutropenia, marrow reserves, and other factors. The
nost comon types of infection include septicema, cellulitis,
ski n abscesses, pneunopnia, and perirectal abscesses. Sinusitis,

27Current Pediatric Diagnosis & Treatnment-17th Ed. (2005): Chapter 27.
Hemat ol ogi ¢ Di sorders, Section on Disorders of Leukocytes— Anrbruso DR, Hays
T, Lane PA and Nuss R
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apht hous ulcers, gingivitis, and periodontal disease al so cause
significant problens for these patients. In addition to | ocal
signs and synmptons, patients may have chills, fever, and nal ai se.

B. LABORATORY FI NDI NGS

In the evaluation of neutropenia (eg, persistent, intermttent,
cyclic), careful attention should be paid to the duration and
pattern of neutropenia, the types of infections and their
frequency, and phenotypic abnormalities on physical exam nation.
A careful famly history and blood counts fromthe parents are
useful . If an acquired cause, such as viral infection or drug, is
not obvi ous and no other primary disease is present, white bl ood
cell counts, white cell differential, and platelet and

reticul ocytes counts should be conpleted once or twi ce weekly for
4- 6 weeks to determne the possibility of cyclic neutropenia.”

The conmmon occurrence of infections in this age group nmakes it
hard to determ ne rel at edness to changes in WBC and ANC,
especially if it is cyclical. The sponsor needs to identify any
subj ects who had infections during their treatnment and correl ate
changes in these |aboratory paraneters with the presence or
absence of infection and infection type. Many vignettes for
subjects who | eft the study indicate infections, but in certain
cases there is no | aboratory or ancillary data in the vignette
to determine clinical significance and, or, rel atedness. For
exanple, two (2) subjects, both on drugs in Study 311 have
peptic ul cer disease (No. 42309 and 19012), one of which is
positive for Helicobacter pylori. |In addition one (No. 42309)
had fever, nauseas and rash. Simlarly, twelve (12) subjects on
vari ous doses of nodafinil devel oped rashes (Section 1.21.2
Dropouts and Ot her Serious\ Signi cant Adverse Events), one of

whi ch was an erythema nul tiforne\Stevens Johnson and one subj ect
in arelated study of nodafinil devel oped a Reye’'s |like illness.
Subj ect 12001 was reported to have paresthesias progressing from
the upper to the lower extremties over 2 days in the context of
nausea, headache, anorexia and abdom nal pain. This could be
nothing or this could be seen wwth a Gullian Barre |like illness,
polyneuritis, or encephalitis. Hence, it is essential to know
the rel atedness to these cases with vital signs, hematol ogi cal
and chem stry paraneters.
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7.1.5 Vital Signs

Vital Signs Including Body Wei ght?®: The sponsor states that “In
t he Phase 3 doubl e-blind, placebo-controlled studies, there were no
di fferences between the nodafinil and placebo treatnment groups with
respect to changes in vital signs, including pulse, sitting systolic
and diastolic blood pressure, and body tenperature.

Patients in the nodafinil treatnment group had a nmean decrease

(0.7 kg) in body weight frombaseline to endpoint, while patients in
the placebo treatnment group had a nmean increase (1.0 kg) in body

wei ght. For all studies conbined, a nean increase (1.0 kg) was seen in
body wei ght from baseline to endpoint. Values at baseline and endpoi nt
and the correspondi ng changes from baseline for vital sign

measur enment s i ncludi ng body wei ght are summari zed by treatnent group
in Summaries 6.1.1 (Phase 3 double-blind studies), 6.1.2 ( all Phase 3
studies), and 6.1.3 (all studies conbined).” These |istings have
not been included in the Appendix of this report. The reader is
referred to pages 761-767 of the above referenced report for the
listings. Sponsors Table 31 entitled Vital Signs and Changes
from Baseline to Endpoint by Treatnent G oup is included in the
Appendi x. Summary Table 6.1 indicates nmean endpoi nt changes for
the fol |l ow ng:

Pul se: 4.5 bpm (< 255 ng), 2.1 bpm (340 ny), 4.5 bpm (< 255 ny),
0.5 bpm (425 ng), 1.5 bpm (all nodafinil) conpared to 1.1 bpm
(pl acebo) .

Sitting Systolic BP (mHg): -1.6 (< 255 ng), -1.9 (340 ny), -0.8
(425 nmg), -1.2 (all nodafinil) conpared to -0.9 (placebo).

Sitting Diastolic BP (mrHg): -0.6 (< 255 ng), 0.8 (340 ny),
-1.1(425 mg), -0.6 (all nodafinil) conpared to -0.3 (placebo).

Height (cm): 0.7 (< 255 ng), 1.2 (340 ny), 0.8(425 ng), 0.9 (al
nodafinil) conpared to 0.9 (pl acebo).

Weight (kg): -0.3 (< 255 ng), -0.5 (340 ngy), -0.8(425 ny), -0.7
(all nodafinil) conpared to 1.0 placebo)

Body Tenperature [C]: 0 (< 255 ng), 0.2(340 ngy), 0(425 ny), 0.1
(all nodafinil) conpared to -0 placebo) (?)

282.7.4 Summary of dinical Safety, 4-Mnth Safety Update; 4. Vital Signs,
Physi cal Findings, and Qther Observations Related to Safety, pgs. 54-60.
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Cinically Significant Abnormalities in Vital Signs, Body
Weight: In the Phase 3 double-blind studies, clinically

significant decreases (= 7% in body wei ght were observed in 36

(9% subjects on nodafinil and 3 (1% subjects on placebo (Table
32, below). For all studies conmbined (all nodafinil), clinically
significant increases in body weights were observed in 199 (21%
subj ects and decreases in body wei ght were observed in 103 (11%
subj ect s.

Table 32: Clinically Significant Abnormal Vital Signs Measurements by Treatment
Group in the Phase 3 Double-Blind, Placebo-Controlled Studies, and
All Studies Combined

Number (%) of patients
Phase 3 double-blind,

placebo-controlled studies All studies
Modafinil Placebo Modafinil
Variahle Criteria (N=420) (N=113) (N=033)
Pulse 2120 bpm and ncrease =13 bpm 6(1) 2(=1) 28 (3)
=50 bpm and decrease =15 bpm 1=1} 0 2(=1)
Sitting systolic BP =130 mm HG and increase =20 mm Hg 902 1(=1) 29(3)
<80 mm HG and decrease =20 mm Hg (1) 2(=1) 18(2)
Sitting diastolic BP =33 mm HG and increase =13 mm Hg (1) 1¢=1) 20 (3)
=30 mm HG and decrease =15 mm Hg 19(5) o 86 (%)
Weight Increase =7% 9@ 20(14) 199 (21)
Decrease =7% 36 (%) 3(1) 103 (11)
Temperature =383 and increase =1.1°C 2(=1) 1{=1) g (<1)
SOURCE: Summaries 6.2.1 and 6.2.3.
bpm=beats per minute; BP=blood pressure.
Following up to 12 nonths of treatnment with nodafinil in the

open-| abel extension study (study 312), clinically significant

i ncreases in body wei ght were observed in 32% of subjects, and
clinically significant decreases in body weight were observed in
11% of subjects. There were nean decreases from baseline in body
wei ght at week 2, nmonth 1, nonth 2, and nonth 3 of open-1I abel
treatnment. Thereafter, mean increases in body weight were
observed through nmonth 12, and the nmean change from baseline to
the last visit included in this safety update was a nean
increase of 1.6 kg. (Sponsors Figure 1 in Appendi x, Mean Changes
from Baseline in Body Wight during Double Blind and Open Label
Per i ods)

72



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

The trend for overall increases in body weight with continued
exposure to nodafinil was observed even anong nodafinil-treated
subj ects who had clinically significant changes from baseline
(i ncreases or decreases) in body weight during the open-I| abel

st udy.

Revi ewer Conment (S):

The increases in body weight of > 7 % and decreases of body

wei ght observed in 32% and 11 % of subjects is concerning. The
sponsor needs to provide the conpl eted year |ong, open |abel
data set and correlate changes in weight with changes in

chol esterol and other vital signs. The long termsignificance is
uncl ear. One mght just catch up and stabilize after an initial
wei ght loss, but, simlarly one m ght continue to gain weight

whi ch m ght predi spose sonme of these children who use this drug
over years to netabolic syndrone and potentially have an i npact
on | ongevity.

The summary did not contain an overview of vital signs testing
in the devel opnent program

7.1.5.1.1 Marked outliers and dropouts for vital sign abnormalities

No di scussion could be identified in 2.7.4 Summary of Cinical
Safety, 4-Month Safety Update which constituted the sponsor’s
integrated summary of safety.

7.1.6 Electrocardiograms (ECGs)*

No overvi ew di scussion was present of ECG testing in the

devel opnment program including brief review of preclinical
results. It is unclear fromthe informati on whether the ECG s
were interpreted by a pediatric cardiologist. Differences

bet ween findi ngs between SE-008 which suggested a mld trend in
interval s pediatric popul ati ons.

The sponsor states that in “the Phase 3 doubl e-blind, placebo-
controlled studies, there were no clinically nmeani ngful differences
bet ween the nodafinil treatnent group and the placebo treatnent group
with respect to ECG interval durations and changes from baseline to
endpoi nt (Sponsors Table 33 in Appendi x). The distribution of maximum
changes from basel i ne and maxi num val ues on treatnment in corrected QT
interval were simlar for nodafinil-treated patients and pl acebo-

292.7.4 Sutmmary of dinical Safety, 4-Month Safety Update; 4.2
El ectrocardi ography Results, pgs. 58-60.
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treated patients in the Phase 3 doubl e-blind studies regardl ess of the
correction fornula used ( i.e., Bazett, Fridericia, or Neuro Pharn
(Sponsors Table 34 in Appendix). On the basis of QIc interval
Fridericia, there were no nodafinil-treated patients with increases
from baseline of nore than 60 nsec and no indivi dual maxi mum val ues
greater than 450 nsec.”

Newl y Di agnosed El ectrocardi ogram Abnormalities: The sponsor
states that in “the Phase 3 double-blind, placebo- controlled

studi es, newly diagnosed abnormal ECG findi ngs during the study were
reported for 26 (7% patients in the nodafinil treatnment group and 10
(5% patients in the placebo treatnment group (Table 35, bel ow).
Overall, there is no difference in the percent of patients with newly
di agnosed ECG abnormalities between the Phase 3 double- blind studies
and all studies. O the 45 (out of 533; 8 % patients with newy

di agnosed ECG abnormalities in study 312, only 4 of the abnormalities
(reported for 1 patient each) were considered clinically significant
by the investigator and reported as adverse events (tachycardia, ECG
abnormality, bradycardia, and first degree AV bl ock).”

Table 35: Number (%) of Patients With Newlyv Diagnosed Electrocardiogram
Abnormalities by Treatment Group in the Phase 3 Double-Blind,
Placebo-Controlled Studies and All Studies Comhined

Phase 3 double-blind,

placebo controlled studies All studies
Modafinil Placebo Modafinil
Variable, n (%) (N=410) (N=213%) (N=033)
Patients with postbaseline ECGs 399 (100) 202 (1000 267 (100)
Newly diagnosed abnormalities 26 (7) 10 (5) 95 (11)

SOURCE: Summaries 7.2.1 and 7.2.3.
ECG=Electrocardiogram

Revi ewer Comment (s): Despite the fact that no group differences
are detectabl e the sponsor should provide a listing of al

subj ects for each group, including the subject identification
nunber, date of ECG relation to dosing, ECG finding, so that a
meani ngf ul conpari son can be nade. Simlarly, for the 45
subjects with newy diagnosed ECG abnormalities in study 312,

t he sponsor should provide the same, and the basis for the
investigator’s determ nation of clinical significance. Cinical
and vital sign correlations should be nmade. All ECG s shoul d
have been or should be reviewed by a pediatric cardiol ogi st.
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7.1.6.1.1 Analyses focused on outliers or shifts from normal to abnormal

No such discussion could be identified in 2.7.4 Sunmary of
Clinical Safety, 4-Minth Safety Update which constituted the
sponsor’s integrated summary of safety.

7.1.6.1.2 Marked outliers and dropouts for ECG abnormalities

Group, but not individual differences, could be identified in
2.7.4 Summary of Cinical Safety, 4-Minth Safety Update which
constituted the sponsor’s integrated summary of safety.

7.1.7 Adverse Events by Subgroups™

The sponsor presented adverse events occurring in = 5% of subjects
within a subgroup in the Phase 3 doubl e-blind, placebo-controlled
st udi es.

CGender: “For the subgroups by gender, the overall incidence of adverse
events was higher for girls receiving nodafinil (83% than for boys
receiving nodafinil (76% . In particular, the incidences of headache,
anorexia, and insomia anong nodafinil- treated girls (23% 21% and
31% respectively) were higher than those observed for nodafinil -
treated boys (18% 14% and 26% respectively). Anong girls, the
difference between the nodafinil and placebo treatnment groups in the
i nci dence of sone adverse events, including headache, abdom nal pain,
fever, pain, anorexia, and rash, was nore marked than anong boys.
However, sone of these differences may be due to the smaller sanple
size for girls (Sponsor’s Table 36 Appendix).”

Race: “There were no marked differences in overall incidence of
adverse events between white patients who received nodafinil (79% and
patients of other races who received nodafinil (77%, or for the

i nci dence of specific adverse events (Sponsor’s Table 37 Appendix).”

Age: “For the subgroups by age (Sponsor’s Table 38 Appendix), the
overall incidence of adverse events was simlar for nodafinil-treated
patients <12 years of age (80% and those = 12 years of age (75%.
Anmong nmodafinil-treated patients, the incidence of headache was hi gher
for patients > 12 years of age (25% than for those <12 years of age
(179%, while the incidences of anorexia and i nsomia were hi gher anong
t he younger patients receiving nodafinil (18% and 31% respectively)

t han anong ol der patients (11% and 20% respectively).”

30 2. 7.4 Sunmary of Cinical Safety, 4-Month Safety Update; 5. Safety in
Speci al Groups and Situations, pgs. 61-66.
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Wei ght: “The overall incidence of adverse events was simlar for
nmodafinil-treated patients weighing < 30 kg (80% and those wei ghing
> 30 kg (779 (Sponsor’s Table 39 Appendi x). The incidence of headache
was hi gher for nodafinil-treated patients weighing =30 kg ( 21% than
for those weighing < 30 kg ( 16%, while the incidences of anorexia
and insomia were |lower for patients weighing > 30 kg ( 15% and 24%
respectively) than for those weighing < 30 kg (19% and 34%
respectively).”

7.1.7.1.1 Analyses focused on measures of central tendency
No such anal yses could be located in the Safety Report.

7.1.8 Special Safety Studies

No such studies could be located in the Safety Report except
measuring for wthdrawal (see below, 7.1.9).

7.1.9 Withdrawal Phenomena and/or Abuse Potential’!

The sponsor st ates:

“The effects of withdrawal of nodafinil treatment were examned in
study 310 using the Subject’s Treatnent Energent Synptom Scal e ( STESS)
scores. After 7 weeks of double-blind treatnent in this study,
patients entered a 2-week (weeks 8 and 9) randoni zed wi t hdrawal
period, during which nodafinil-treated patients received either
nmodafinil or placebo and pl acebo-treated patients continued taking

pl acebo according to the original random zation schene.

Compar abl e reductions in STESS scores were observed for all 3
treatnent groups during the 2-week withdrawal period, indicating that
abruptly withdrawing fromnodafinil treatnment did not have an effect
on physical and enotional health (Sponsor’s Table 41 in Appendix).”

Drug Abuse: “Mdafinil (PROVIGL) is listed in Schedule IV of the
Control | ed Substances Act.”

7.1.10 Human Reproduction and Pregnancy Data

The sponsor states3?:

312.7.4 Summary of Clinical Safety, 4-Mnth Safety Update; 5.6 Drug Abuse;
5.7 Wthdrawal and Rebound; pgs. 68-69.

32Sumary of Cinical Safety, 4-Month Safety Update; 5.4 Use in Pregnancy and
Lactation; pg. 68.
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“Pregnant or lactating females and femal es of child-bearing potential
wer e excluded fromthe pediatric ADHD studies. The use of nodafinil
during pregnancy has not been studied and there were no pregnancies
reported during these studies.”

In the post-marketing experience the sponsor reports® that 90 (3
% of 2578 ADR were for pediatric patients though 17 years and
506 (20 %9 were for patients for who there were insufficient
data to determ ne age. Included anong these cases were 5 infant
reports, of which 4 were congenital anonmalies and 1 was a
premature birth. They report a worl dw de postmarketing usage
from 98/ 30/94-02/28/05 at nore than 185 mllion treatnment days.
In addition, there were 4 cases of abortions, 2 premature |abors
and 1 pre-eclanpsia. Portions of tables submtted by the
sponsor are included in the Appendi x of this report.

Revi ewer Conment (S):

Labeling should reflect this information about post-marketing
events.

7.1.11 Assessment of Effect on Growth>*
The sponsor states:

“In order to evaluate possible effects of nodafinil on norma

devel oprment in children receiving treatnent, height and weight Z
scores and percentile scores (adjusted for age and sex) were
determined in the open- |abel extension study (study 312). Changes
from baseline to endpoint in height and wei ght Z- scores (al
modafinil) were — 0.0 and — 0.2, respectively. Changes from baseline
to endpoint in height and weight percentile scores were — 0.3 and -
5.4, respectively. These results suggest a snall decrease in body
wei ght anpng patients receiving nodafinil relative to the normal
pedi atric popul ati on. Actual values and changes from baseline to
endpoi nt in height and wei ght Z- scores and hei ght and wei ght
percentile scores in study 312 are presented in Sumaries 9.9 and
9.10, respectively.”

Revi ewer Comment (S):
Z scores and percentile scores should be cal cul ated, when
avai l abl e, from baseline at study entry into Studies 309, 311

33Summary of Cdinical Safety, 4-Month Safety Update; 6 Postnmarketing Data;
pgs. 70, 173-174, 199-200.

34 2.7.4 Summary of Clinical Safety , 4-Month Safety Update 5.1.2 Effect on
Nor mal Devel oprment in Children; pgs. 67; 832, 834.
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and 310 and | ast avail abl e endpoint in Study 312. Since, 279 (52
% of the subjects have al ready discontinued fromstudy 312 for
vari ous reasons at the 4 nonth subni ssion, and since, 48 subject
(9 % have conpleted the study at the sane tinme period, these
nmeasurenents have limted value. Normative data used should be
defi ned.

7.1.12 Overdose Experience™
The sponsor states:

“A total of 151 dosages of nodafinil at 1000 ng/ day (5 tinmes the
current adult maxi mumrecomended daily dose of 200 ng) or nore have
been recorded for 32 individuals. Two patients participating in
foreign studies in depression took doses of 4500 and 4000 ngy of
nodafinil intentionally. In both cases, the adverse events observed
were limted, expected, and not |ife threatening, and the patients
recovered fully by the following day. In neither of these cases nor in
ot her instances of dosages of nore than 1000 ng/ day, including up to
21 consecutive days of administration of nodafinil at 1200 ng/ day,
were any unexpected effects of specific organ toxicities observed.

O her observed high dose effects include anxiety, irritability,

aggr essi veness, confusion, nervousness, trenor, palpitations, sleep
di sturbances, nausea, diarrhea, and decreased prothronbin tine.

In the Phase 3 ADHD studies, 38 patients received > 425 ng of
nodafinil (doses of 510 to 850 ng/ day of nodafinil), either
intentionally or unintentionally. The average age of these patients
was 10.7 years, the average wei ght was 46.6 kg, the average duration
at the higher dose was 44 days, and |like the remai nder of the study
popul ati on, were predomnantly white males. O the 15 adverse events
that were reported during the period of tinme at the higher dose,
almost all of themwere cold/ flu synptom related. Only 1 patient
reported insomia as a result of an accidental overdose (i.e., 850

ng) . "

7.1.13 Postmarketing Experience®

Cephal on’ s “rough estinmates” of postmarketing exposure to
nodafinil (based on worl dwi de sales data) fromthe period of
09/ 30/94-02/18/05 is 185 mllion patient- treatnment days and an
average daily dose of 242 ng in the US and 267 ng in Ex US

35 2.7.4 Summary of Cinical Safety, 4-Month Safety Update; 5.5. Overdose,
pg. 68.

36 2.7.4 Sunmary of Clinical Safety , 4-Mnth Safety Update 6.1;
Post mar keting Data; pgs. 70-75.
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territories. Previous exposure was based upon an average daily
dose of 300 ng and 250 ngy respectively. This distinction is not
cl ear.

The sponsor states:

“OF 2578 ADR case reports received, 1982 (77% were for adults, 90
(399 were for pediatric patients through 17 years of age, and 506
(20% were for patients for whomthere were insufficient data to
determ ne age. These 2578 reports included a total of 5308 ADRs. O
the 2578 reports, 239 were serious and included a total of 500 serious
ADRs. There were 5 case reports with age reported as zero (0). These
are fetal exposure reports (nother taking nodafinil during pregnancy)
and are included in the category “through 17 years of age” as noted
above. O these 5 infant reports, 4 were congenital anomalies and 1
was a premature birth (Sponsor’s Table Included in Appendix).

O the 1982 case reports received for adults, 189 (10% reports

i ncl uded serious ADRs. For adults, the nost comonly reported serious
ADRs (at |east 8 reports) were drug interaction (14), psychotic

di sorder (10) and nyocardial infarction (8). The body systens (SCCs)
associated with the greatest nunber of serious ADRs were the
psychiatric (18%, nervous (16%, general (10%, cardiac (7%, and
investigations (7% . The SOCs associated with the greatest nunmber of
non-seri ous ADRs were the nervous (19%, psychiatric (17%, general
(149, gastrointestinal (13%, and investigations (7% . The npst
commonly reported non-serious ADRs (at |east 25 reports) are displayed
in Table 42" (Sponsor’s Table Included in Appendix).

“Atotal of 10 reports of |eukopenia or neutropenia associated with
nodafinil use were identified in all postmarketing reports and are
sunmari zed in Table 43" (Sponsor’s Table Included in Appendix). The
sponsor states that of “of the 7 ADR reports included in this

anal ysis, none involved a pediatric or adol escent patient. The nean
age of the 7 patients was 43 years (range=29-51 years).”

“OF the 90 case reports received for pediatric patients through 17
years of age, 15 (17% included serious ADRs. These 90 case reports
included a total of 183 ADRs of which 36 (20% were serious. For this
popul ati on, the nost conmonly reported serious ADRs (at |east 2
reports) were mania, hallucination, suicide attenpt, prenature baby,
and i ntentional overdose (2 each). The npbst commonly reported non-
serious ADRs (at least 4 reports) were headache and i nsomia (8 each),
anorexia (5), drug interaction and irritability (4 each). The SCCs
associated with the greatest nunber of serious ADRs were the
psychiatric (319, congenital and famlial (19%, pregnancy and injury
(11% each), and vascular (6% . The SOCs associated with the greatest
nunber of nonserious ADRs were the psychiatric (20%, nervous (15%,
gastrointestinal (14%, general (13% and skin (9%."
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Cephal on states that they identified 3 events that warrant
inclusion in the current nodafinil |abeling. “These are

agranul ocytosis (2 spontaneous reports with apparently different
nmechani sns) and synptons of mani a and/ or psychosis. Inclusion in the
| abel i ng was based on clinical inportance of the events and is not an
i ndi cation of drug-rel atedness.”

Revi ewer Comment (S) :

It is unclear to this reviewer what the status of the safety
reporting was worl dwi de from 1994-1998, since Provigil was not
approved in the United States until 1998. Sales estinmates may
not nean drug use. Total exposure in the pediatric age groups is
not separated fromthe worl dw de exposures. Hence, the nunber
of ADR s may be underreported and the use may be over-esti nmated,
i nadvertently m nim zing any possible signal.

For this population, the nost commonly reported serious ADRs (at
| east 2 reports) were mani a, hallucination, suicide attenpt,
premat ure baby, and intentional overdose (2 each). The nost
commonly reported non-serious ADRs (at |east 4 reports) were
headache and insomia (8 each), anorexia (5), drug interaction
and irritability (4 each). The SOCs associated with the greatest
nunber of serious ADRs were the psychiatric (31%, congenital
and famlial (19%, pregnancy and injury (11% each), and
vascul ar (6% . The SOCs associated with the greatest nunber of
nonseri ous ADRs were the psychiatric (20%, nervous (15%,
gastrointestinal (14%, general (13% and skin (9%.

In the pediatric popul ation, the nost commonly reported serious
ADR s were mani a, hallucination, suicide attenpt, premature
baby, and intentional overdose. This signal was present in the
controlled trials in adverse events | eading to discontinuation.
In those trials, suicidal ideation (6: 12 % one of which was a
possi bl e attenpt versus a gesture), agitation (5. 10 %
depression (2: 4 %9 psychosis (3: 6 %, another with possible
psychosis (1: noderate change in mental status, not specified);
and phobias (3: 6 %9 were seen. In the controlled trials suicide
i deation and psychosis occurred at a younger nmean age (8 years)
t han those on placebo (10 years).

“In the ADR' s, headache, insomnia, anorexia and drug interaction
were the nost commonly reported non-serious ADR s in children.
The SOCs associated with the greatest nunmber of nonserious ADRs
were the psychiatric (20%, nervous (15%, gastrointestinal
(14%, general (13% and skin (9% .” In the controlled trials
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anorexia (nodafinil: 16 % placebo: 3 %, insomia (nodafinil:
27 % placebo: 4 %9 and headache (nodafinil: 20 % placebo: 13
% were common. Review of the discharge summaries for subjects
who withdrew fromthe controlled trial for serious or non-
serious reasons, indicated that twelve (12) subjects (12/101: 12
% on various doses of nodafinil devel oped rashes. One was a
definite case of erythema nultiforne/ Stevens Johnson Syndrone,
and 1-2 other cases were suggestive. Hence, problens involving
the skin were present nore frequently in the ADR and the tri al
dat a.

A concern raised by this reviewer in earlier comments was that

t he presence of a significant anmpbunt of insomia, headaches, or,
ot her psychiatric disorders will alnost certainly result in off-
| abel and | abel ed use of many sl eep, anal gesic and psychiatric
nmedi ci nes which will probably result in increased risk of
adverse events (e.g. increased risk of skin, liver, or,

psychi atric problens). The presence of increased drug
interaction in the ADR experience only |leads credo to this view

It is interesting that increased gastrointestinal (14% were
present in the ADR s given that 2 peptic ulcers were identified
in the controlled trials. A gastrointestinal consult should be
considered to address this issue.

Further review of the postmarketing reports of |eukopenia and
neut ropeni a shoul d be undertaken after the corrections
identified in Reviewer Coment(s), Section 7.1.4 Laboratory
Fi ndi ngs/ Hemat ol ogy of this report are conpl eted.

7.1.14 Adequacy of Overall Clinical Experience

A conplete year-long data set for Study 312 is needed to help
adequately characterize the safety profile of nodafinil in
chil dren and adol escents.

7.1.15 Adequacy of Special Animal and/or In Vitro Testing

The reader is referred to Pharnacol ogy’s Review as to the
adequacy of the testing submtted in support of this subm ssion.
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7.1.16 Adequacy of Routine Clinical Testing

No information is provided about the relation between ECG and
dosing and clinical and vital sign correlations to ECG changes
(if any) to make meani ngful conparisons. Relationships between
adverse event data, vital signs and | aboratory data is not
provi ded preventing neani ngful correl ations.

7.1.17 Adequacy of Metabolic, Clearance, and Interaction Workup

The reader is referred to Pharnacol ogy’s Review as to the
adequacy of this information.

Revi ewer Conment (S):

G ven the high anobunt of the adverse events of insomia and
headaches, a deternination needs to be made as to the adequacy
of testing for possible drugs which nmay be used and the
potential interactions which may result.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

In the proposed packing | abeling, under Dosage and
Adm ni stration, Cephal on proposes the follow ng:

“DOSAGE and ADMINISTRATION

Initial Treatment

ATTENACE should be taken as a single dose, in the morning, with or without food. Dosage should be
individualized according to the needs and responses of the patient. In clinical trials, treatment was
initiated at 85 mg /day. The daily dosage was increased by 85 mg increments every 2 to 7 days until the
optimum or target daily dose was achieved. Doses above 425 mg have not been systematically evaluated.

(See CLINICAL TRIALS).

The following target daily doses of ATTENACE are recommended:
Patients less than 30 kg of body weight: 340 mg
Patients at least 30 kg of body weight: 425 mg
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Maintenance/Extended Treatment

There is no evidence available from controlled trials to indicate how long the patient with ADHD should
be treated with ATTENACE. It is generally agreed, however, that pharmacological treatment of ADHD
may be needed for extended periods. Nevertheless, the physician who elects to use ATTENACE for
extended periods should periodically reevaluate the long-term usefulness of the drug for the individual

patient.

Dosage adjustment should be considered for concomitant medications that are substrates for CYP3A4,

such as triazolam and cyclosporine (See PRECAUTIONS, Drug Interactions).

Drugs that are largely eliminated via CYP2C19 metabolism, such as diazepam, propranolol, phenytoin
(also via CYP2C9) or S-mephenytoin may have prolonged elimination upon coadministration with

ATTENACE and may require dosage reduction and monitoring for toxicity.

In patients with severe hepatic impairment, the dose of ATTENACE should be reduced to one-half of that
recommended for patients with normal hepatic function (See CLINICAL PHARMACOLOGY and
PRECAUTIONS).

There is inadequate information to determine safety and efficacy of dosing in patients with severe renal

impairment (See CLINICAL PHARMACOLOGY and PRECAUTIONS).”

The reader is referred to the Cdinical Pharnmacol ogy/

Bi ophar maceuti cs Review for further discussion of this issue.

8.2 Drug-Drug Interactions
The sponsor states®’:

“No drug interaction studies have been conducted with nodafinil in the
pedi atric ADHD patient popul ation. The follow ng information relating
to potential drug interactions is presented in the current prescribing
information for nmodafinil (PROVIGL) use in adults:

Drug-Drug Interactions: Because nodafinil and nodafinil sulfone are
reversible inhibitors of the drug- netabolizing enzyne CYP2C19, co-

372.7.4 Summary of Cinical Safety, 4-Mnth Safety Update; 5.3 Drug
Interactions, pgs. 67-68.
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adm ni stration of nodafinil with drugs such as diazepam phenytoin and
propranol ol , which are largely elimnated via that pathway, may
increase the circulating |l evels of those compounds. In addition, in

i ndividuals deficient in the enzyne CYP2D6 ( ie, 7- 10% of the
Caucasi an popul ation; simlar or |Iower in other populations), the

| evel s of CYP2D6 substrates such as tricyclic antidepressants and

sel ective serotonin reuptake inhibitors, which have ancillary routes
of elimnation through CYP2C19, may be increased by co- adm nistration
of nodafinil. Dose adjustnents nay be necessary for patients being
treated with these and simlar nedications.

Coadmini stration of nodafinil with other central nervous system active
drugs such as nethyl pheni dat e and dextroanphetam ne di d not
significantly alter the pharnmacokinetics of either drug. Chronic

adm ni stration of nodafinil 400 ng was found to decrease the systemc
exposure to two CYP3A4 substrates, ethinyl estradiol and triazol am
after oral adm nistration suggesting that CYP3A4 had been induced.
Chronic adm nistration of nodafinil can increase the elimnation of
substrates of CYP3A4. Dose adjustnments nmay be necessary for patients
being treated with these and simlar nedications.

An apparent concentration- related suppression of CYP2C9 activity was
observed in hunman hepatocytes after exposure to nodafinil in vitro
suggesting that there is a potential for a nmetabolic interaction

bet ween nodafinil and the substrates of this enzyne (e.g., S-
warfarin, phenytoin). However, in an interaction study in healthy

vol unteers, chronic nodafinil treatnment did not show a significant

ef fect on the pharnmacokinetics of warfarin when conpared to pl acebo.”

8.3 Special Populations

In the proposed packing | abeling, under Special Popul ations,
Cephal on proposes the foll ow ng:

“Special Populations
The effect of gender, age, and weight on modafinil pharmacokinetics in children and adolescents with

ADHD were examined using a population pharmacokinetic approach.

Gender Effect: The pharmacokinetics of modafinil are not affected by gender.

Age Effect: The estimated t., for the youngest patients (aged 6 to 7 years) studied is approximately
7 hours, and the t,, for the oldest patients (aged 16 to 17 years) is approximately 10 hours. The general
trend in the data indicates that there is a shift that begins between 9 and 11 years of age towards an

increase in ty, .

84



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

Weight Effect:

In children and adolescents, body weight has a significant effect on both clearance and volume of
distribution of modafinil. Volume of distribution increases linearly with weight. Clearance also increases
with increasing weight up to approximately 30 kg, after which clearance remains relatively constant with

increasing weight.

Based on these data, a modafinil dose of 340 mg in children and adolescents weighing less than 30 kg and
425 mg in children and adolescents weighing 30 kg or more consistently results in similar systemic
exposures, indicating that the use of weight as a surrogate for dose selection is appropriate (See

DOSAGE and ADMINISTRATION).

Race Effect: Modafinil pharmacokinetics are similar between Caucasian and African American
populations. However, there were a limited number of patients in other race groups in the clinical trials
which makes it difficult to fully elucidate any potential effect in these subgroups (approximately 90% of

patients were Caucasian and African American).

Renal Impairment: In adults, severe chronic renal failure (creatinine clearance up to 20 mL/min) did not
significantly affect the pharmacokinetics of modafinil administered at 200 mg, but exposure to modafinil
acid was increased 9-fold (See PRECAUTIONS). No renal impairment studies have been conducted in

children or adolescents.

Hepatic Impairment: Because modafinil is exclusively metabolized in the liver, hepatic impairment is
expected to have an impact on the pharmacokinetic profile of the compound. Adult patients with
cirrhosis have a decreased ability to metabolize modafinil, compared with

healthy subjects. The oral clearance of modafinil was decreased by approximately 60%, and the
steady-state concentration doubled, compared with values in healthy subjects. These results indicate that
the dosage of modafinil should be reduced in patients with severe hepatic impairment (See
PRECAUTIONS and DOSAGE AND ADMINISTRATION). No hepatic impairment studies have

been specifically conducted in children or adolescents.

Pharmacodynamics
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Clinical trial data indicate that administration of 340 mg of modafinil in children and adolescents with
body weights less than 30 kg and 425 mg of modafinil in children and adolescents with body weights
greater than or equal to 30 kg, achieve a sustained systemic exposure (approximately 150 pg/mL) which
correlates with a clinically significant effect. A less than optimal response is observed with inadequate
systemic exposures. Over time, there were no observed trends towards a change in exposure or clinical

effect.”

8.4 Advisory Committee Meeting

An Advi sory Committee Meeting should be held to discuss the
safety issues and its inpact on whether nodafinil should be
approved for any indication in pediatrics, and, if so, under
what circunstances, and what should be the correct |abeling.

8.5 Literature Review

Anmong the issues identified in the filing nmeeting for this sNDA
and which was submitted to Cephal on on 03/ 15/2005 was the
adequacy of the literature review provided. This was based on
Cephal on providing only a sheet entitled literature references
whi ch was el ectronically connected to the articles on the |ist
(Sec. 5.4: Literature References). W stated:

“You have not provided an adequate literature search (nethodol ogy and
results) since only references were listed. Please provide a full
review and di scussion of the world literature for nodafinil targeted
to the safety of the present indication of ADHD. Pl ease warrant that
this is a conplete and detailed review of the world' s published
literature and identify the cut-off date. The literature revi ew shoul d
al so include a conplete review and di scussion of the safety as it
applies to any use of nmodafinil in any indication.”

Appendi x B of the Summary of Cinical Safety 4 Month Saf ety3®
Updat e Report subm tted by Cephal on on 04/19/2005 states the
fol | owi ng:

1. That “a worldwide nodafinil literature review, covering the
period 1 January 1998 through 30 June 2002, was previously
subnmitted in the approved efficacy supplenent S-008 to NDA 20-717
(SNDA 20- 717/ S008, submitted 20 Decenber 2002). A total of 139

38 Summary of dinical Safety 4 Month Safety, Appendix B, Literature Review
(Data on Humans), pgs. 88-91.
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i nternational publications, including 131 on adults and 8 on
children, were reviewed and provided in the abovenenti oned

subni ssion. The majority of these publications were relative to
di sorders of sleep and wakeful ness... The publications on children
i ncl uded approxi mately 62 subjects who were exposed to nodafi nil
at dosages ranging from50 to 400 ng/day for up to 17 nonths. No
deaths or serious adverse events were reported in children.”

2. That “safety information fromthe worldwide literature on
nmodafini|l published between 1 January 2002 and 1 April 2005 was
searched and that these publications are |isted at the end of
this section” (electronically connected to the article). The
sponsor states that:

“The safety profile of nodafinil reported in the literature relative
to the disorder of ADHD evaluated in this application is sinmlar to
that previously reported for nodafinil.”

The sponsor further states “that all publications (regardless of
publication date) on nodafinil in Medline were searched for | eukopenia
and/ or neutropenia. No publications were found relating to nodafini
and | eukopeni a and/ or neutropenia”.

The sponsor concluded that “the literature reviews discussed above,
represent a conplete review of the worldw de published literature
through 1 April 2005. No additional safety information beyond that
which is presented in other sections of this application, or in the
PROVI G L product |abeling, was revealed. The literature supports the
conclusion that nodafinil is well tolerated in healthy subjects and
t he patient popul ations studied”.

Revi ewer Conment (S):

It is unclear which articles the sponsor is referring. A
di scussion of the individual articles would have been hel pful.

9 OVERALL ASSESSMENT

9.1 Conclusions
* Mdafinil was shown to be clinically effective in the

treatnent of ADHD in children and adol escents based on the
(ADHD- RS- 1V) (School Version) [p<0.001].
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A sul fone nmetabolite accunmul ates to a greater extent in

subj ects weighting less than 30 kg and it is uncertain when it
reaches steady-state based on the studies perforned
(approximately 6 weeks ?) so we do not know the absol ute
accurrul ation of the metabolite in this age group. Age range of
the 340 ny dose group tested was 5-10 years and the 425 ny
dose group was 8-13 years. A disproportionate exposure to the
sul fone nmetabolites of about 6 times occurred in children
conpared to adol escents and adul ts.

PK/PD and clinical studies have shown that doses of around 340
or 425 ng are needed in order to achieve clinical response
(efficacy). Hence, dose reduction will not be useful.

Paral l eling the disproportionate exposure in children is the
observation fromcontrolled clinical trials of very rare
adverse events occurring in these younger age groups: Steven
Johnson Syndrome (7 years) and ot her uncertain rashes (1-2/933
vs. 1 per mllion background) and Reye’ s-like syndrones (only
36 cases per year since 1987) are only occurring in subjects
on nodafinil. The mean age of subjects with rash was 8.5
years, did not occur in adol escents and was not observed with
the adult experience. The case of Reyes-like syndrome occurred
in a6 year old. The relation to the drug is uncertain, but
nmean GGT el evations were higher in those receiving increasing
exposures as to amount (e.g. 340 and 425 ng/day)and duration
of nodafinil (14 % on nodafinil conpared to 1 % on pl acebo
showed increases in GGI over 6 nonths). Simlarly, suicidal

i deation and psychosis occurred at a nmean age of 8 years (al
psychiatric events in placebo; nean age: 10 years) in subjects
| eaving the trials because of adverse events. Sui cidal
ideation (6: 12 % one of which was a possible attenpt versus
a gesture), agitation (5. 10 %, depression (2: 4 % psychosis
(3: 6 %9, another with possible psychosis (1: noderate change
in nmental status, not specified); and phobias (3: 6 %9 were
only reported as reasons for discontinuation for subjects on
drug.

Anorexia (nmodafinil: 16 % placebo: 3 %9 and i nsomi a
(nodafinil: 27 % placebo: 4 %9 are nore common than wi th nost
stinmulants except for Adderall XR Headache (nodafinil: 20 %
pl acebo: 13 % seens to be nore common in nodafinil subjects
than others. A table conparing sonme of the MPH and anphet am ne
products, which are currently available (e.g. Concerta,

Met adate, Ritalin LA, Focalin, Adderall XR), is indicated in
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Table 1 in the Appendi x. The risk of insommia and headaches
will nost certainly result in various treatnent strategies
(e.g. stopping, restarting; using off |abel and | abel ed

anal gesi cs and sl eep nedications) perhaps resulting in

i ncreased dermat ol ogi cal sensitization, psychiatric, or, other
adverse events.

e The post-marketing ADR s confirmed potential risks in this
popul ation (Section 7.1.13 Postmarketing Experience).

9.2 Recommendation on Regulatory Action

A non-approvabl e action is recomended.

The risks associated with the use of provigil are greater than
the benefits and preclude the safe use of this drug in the

i ntended popul ation for ADHD, a non life-threatening disease and
w t hout showi ng cl ear, denonstrated advant ages over existing
stinul ants.

| f outstanding consults bears out the perceived risks, an Agency
di scussi on shoul d be undertaken to discuss the need to halt al
clinical devel opnent prograns currently underway with children
(e.g. excessive sl eepiness associated with narcol epsy) and to
consi der the need for recommendi ng a stronger warning for
Provigil (rmodafinil) as it related to the use of this drug in
chi | dren.

9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

A Public Advisory Meeting may need to be considered to discuss
the issues identified in this reviewas it relates to
continuation of a pediatric devel opment program for nodafi ni

for other indications. Further internal discussion of this issue
i's reconmended.

9.3.2 Required Phase 4 Commitments

* Further work should be undertaken to characterize the clinical
significance of the disproportionate sulfone netabolite
present in children, if it is ultimtely decided by the Agency
that the drug is approvabl e.
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* Gven the fact that the ADHD subjects who were studi ed were
noderately to severely ill or greater (CA-S = 4) and did not
have | earning disability (Screening score =80 on the WAT-I1-
A), the generalizability of findings fromthis group of

subjects to other children with | ess severe ADHD (Cd -S <
4)with learning disorders is uncertain, and may need to be
consi dered as a Phase |V conm tnent.

9.4 Labeling Review

If a decision is ultimately made by the Agency that nodafi ni
wi |l be approved for this indication, an addendumfiling to this
SNDA wi I | be nade.

9.5 Comments to Applicant

« At the 07/28/2004 neeting between FDA and Cephal on, Cephal on
stated that the four-nonth safety update will include data
fromapproxi mtely 175 of these patients treated with
nodafinil for 12 nonths. This was not the case. Re-submt when
the study is conpleted.

* Provide safety information about Adult ADHD (Study 205) so
that safety conpari son can be nade between age groups.

e The acceptability of the proposed tradenane (SPARLON) are
under review.

* The ADHD subjects who were studied were noderately to severely
ill or greater (CA-S = 4) and did not have |earning
disability (Screening score =280 on the WAT-11-A). D scuss
the generalizability of findings fromthis group of subjects

to other children with | ess severe ADHD (CE-S < 4)wi th
| earni ng di sorders.

* The conplete year-long data set for Study 312 is needed to
hel p adequately characteri ze the safety profile of nodafini
in children and adol escents.

-Gi ven the disproportionate anount of the adverse events of
i nsomi a and headaches, what nmanagenment reconmendati ons woul d
you propose for consuners who devel op these adverse events?
What drug interactions do you anticipate? Provide vital signs
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for all subjects who devel oped headaches. Provide the vital
signs correlating with synptons. Describe the headache type,
prior history of headaches, duration of synptons, and your
experience as to the clinical managenent.

-Gi ven the occurrence of a docunented case of erythenn

mul ti forme/ Stevens Johnson in your pediatric clinical program
provi de a conplete clinical description of all types of rashes
in your clinical program Risks should be determ ned and
conpared between children, adol escents, placebo and the adult
experience(s).

-Provi de hospital records, discharge summary, all |aboratory

and ot her diagnostic tests for all subjects who were
hospitalized in your pediatric and adol escent program If you
cannot obtain this information, denonstrate to the Agency that
you have made due-diligence.

| nconsi stencies were identified which should be resol ved.

The study report states that 11 subjects on nodafinil wthdrew
because of adverse events. However, 12 vignettes (nodafinil:
12) are submtted in the appendi x of the 310 final study
report. In addition, another, serious adverse event (Subject
No: 34187) is submtted in the 4 nonth safety update. Hence,
there were 13 (10.4 % adverse events, of which 2 were
serious.

Reconci l i ng nunber of rashes reported in the vignettes with
nunber of rashes |isted.

Revi ew of the vignettes for subjects who withdrew fromthe
trial for serious or non-serious reasons, identified five (5)
subj ects (5/101: 5 % having abnormal |iver function tests, of
these, in only three (3) were the liver adverse event term
listed as the basis for leaving the trial. The val ues
identified in four (4) of the vignettes were clinically
significant showing ALT's which were 17.2 tines, the upper
[imt of normal (ULN)and AST's up to 10 tines ULN. Revi ew of
Sponsor’s Listing 4.1.3 (Cinical Significant Abnornmal Val ues
for Selected Chem stry Laboratory Parameters for Al Studies
of Random zed Patients) and Listing 4.1.1(Cinical Significant
Abnormal Val ues for Selected Chem stry Laboratory Paraneters
for Phase 3 Doubl e-Blind Studies, Random zed Patients)
identified subjects who had liver function tests that were 3
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times the ULN. Listing 4.1.3 identifies 4 subjects with SGOT
el evations (128-453 U'L; 0-42 UL: Normal; one subject with
10.7 tinmes ULN), 10 with SGPT el evations (65-517 UL; 5-20

U L: Normal; one subject with 26 tines ULN), 5 with GGT

el evations (62-282 UL; 3-22 UL: Normal; one subject with 13
times ULN) and 5 with total bilirubin elevations (2-3.2 ng/dl
0.1-1.2 ng/dl: Normal; one subject with 13 tines ULN). None of
the subjects identified in these vignettes could be found by
this reviewer in the above referenced listings. Al subjects
in Listing 4.1.3 were on nodafinil and none were on pl acebo.
Listing 4.1.1 identifies two (2) subjects on placebo, not
identified in Listing 4.1.3, who had isol ated SGPT el evati ons
(131 and 160 U L; one subject with 8 tinmes ULN). Explain and
reconcile. The subjects were 2004, 6007, 34007, 56003 and
50910.

Several psychiatric adverse events were not listed as the
reason for discontinuation, and were incorrectly coded.

Subj ect 1105 in Study 1105 was di sconti nued because of

sommol ence, but review of the adverse event indicates that the
subj ect probably had irritability (nervousness) resulting in
the off-1abel use of risperidone which in turn resulted in a
sei zure [ based on prol onged non-responsi veness, presence of a
Todd’ s paral ysis (facial palsy)and incontinence]. Subject 410
in Study 206 had di sorderly, aggressive behavi or and
experienced form cation (bugs crawing over the skin) and by
definition could not have had paresthesia (abnormal sensation
of skin with no physical cause). Subject 14016 in Study 311
had bi zarre behavior; putting rope around his neck was |isted
as di scontinui ng because of a personality disorder. Subject
411 in Study 206 was listed as discontinuing because of a
rash, but the vignette indicates suicidal ideation. Make sure
that the coding is accurate.

The foll owi ng additional information should be provided.

Further information is needed on the case of hyper-anmonem a
[IND 59, 661 (080): C1538/3027/ NA/ MN US014983]. The sponsor
shoul d show due diligence to obtain the hospital records,

di scharge sunmary, all |aboratory and other diagnostic tests,
as well as for 2004, 6007, 34007, 56003 and 50910.

Provide vignettes for all cases of LFT elevations, and if
possi bl e, copies of all ancillary studies done on any of these
subj ects. The sponsor should reconcile the Listings with the
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vignettes and nmake sure that that vignettes with subjects
neeting the sponsors criteria for significance should be
entered to those listings.

e Two subjects on nodafinil (No. 42309 and 19012) devel oped
peptic ul cer di sease, one of which was positive for
Hel i cobacter pylori. In addition one (No. 42309) had fever,
nauseas and rash. Describe the frequency of these adverse
events in relation to background incidence. Is this nore than
i s expected? A conplete discussion is recomended.

* The clinical significance of the decreases in white bl ood
cells (MBC s) and neutrophils (ANC) are uncertain and of
uncl ear significance. Chapter (Hematol ogical Disorders) in the
Current Pediatric Diagnosis & Treatnent®® defines neutropenia
as “an absol ute neutrophil (granul ocyte) count of |ess than
1500/ uL in chil dhood or bel ow 1000/ uL between ages 1 week you

used [(ANC) of < 1 X 10°. Correct this.

The common occurrence of infections in this age group nakes it
hard to determ ne rel atedness to changes in WBC and ANC,
especially if it is cyclical. Identify any subjects who had
infections during treatnment and correlate changes in

| aboratory paranmeters wth the presence or absence of

i nfection and infection type.

Many vignettes for subjects who left the study indicate
infections, but in certain cases there is no | aboratory or
ancillary data in the vignette to determ ne clinical
significance and, or, relatedness. For exanple, two (2)

subj ects, both on drugs in Study 311 have peptic ul cer disease
(No. 42309 and 19012), one of which is positive for

Hel i cobacter pylori. In addition one (No. 42309) had fever,
nauseas and rash. Simlarly, twelve (12) subjects on various
doses of nodafinil devel oped rashes (Section 1.21.2 Dropouts
and O her Serious\Signicant Adverse Events), one of which was
an erythema nul tiforme\Stevens Johnson and one subject in a
rel ated study of nodafinil developed a Reye's like illness.
Subj ect 12001 was reported to have paresthesias progressing
fromthe upper to the lower extremties over 2 days in the
context of nausea, headache, anorexia and abdom nal pain. This

39Current Pediatric Diagnosis & Treatnment-17th Ed. (2005): Chapter 27.
Hemat ol ogi ¢ Di sorders, Section on Disorders of Leukocytes— Anrbruso DR, Hays
T, Lane PA and Nuss R
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could be nothing or this could be seen with a Gullian Barre
like illness, polyneuritis, or encephalitis. Hence, it is
essential to know the rel atedness to these cases with vital
si gns, hemat ol ogi cal and chem stry paraneters.

* Increases in body weight of > 7 % and decreases of body wei ght
observed in 32% and 11 % of subjects is concerning. Provide
t he conpl eted year |ong, open | abel data set and correl ate
changes in weight with changes in cholesterol and other vital
signs. Discuss potential |ong termsignificance. One m ght
just catch up and stabilize after an initial weight |oss, but,
simlarly one mght continue to gain weight which m ght
pr edi spose sonme of these children who use this drug over years
to metabolic syndrone and potentially have an inpact on
| ongevity.

* No overview of vital signs testing in the devel opnment program
could be provided in the safety summary (1SS). Pl ease
identify, and if it is not present provide.

* No discussion could be identified in the safety sunmary (ISS)
of marked outliers and dropouts for vital sign abnormalities.
I f none, state so. Ot herw se, please provide.

e Provide information on ECG data in relation to dosing.
Descri be how and who interpreted the ECG s? Wre all ECG s
reviewed by a pediatric cardiologist? O the, 45 subjects with
new y di agnosed ECG abnormalities in study 312, identify these
abnormalities and provide the basis for the investigator’s
determ nation of clinical significance. Cinical and vital
sign correlations should be made. All ECG s shoul d have been
or should be reviewed by a pediatric cardiologist, if
previ ously not done.

e Regarding Effects on Gowh, Z scores and percentile scores
shoul d be cal cul ated, when avail able, from baseline at study
entry into Studies 309, 311 and 310 and | ast avail able
endpoint in Study 312. Since, 279 (52 % of the subjects have
al ready di scontinued fromstudy 312 for various reasons at the
4 nmonth subm ssion, and since, 48 subject (9 % have conpl et ed
the study at the sane tinme period, these neasurenents have
l[imted value. Normative data used shoul d be defi ned.
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* Please discuss the disproportionate exposure of children to
the sul fone netabolite and correlate this with all adverse
event data by children and adol escents.
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10 APPENDICES

10.1 Approximate Incidence Rates for Anorexia and Insomnia Reported with

ADHD Stimulants (Methylphenidates, Amphetamines)

Modafinil (n =426)

SPARLONLI Anorexia 16 %
(Modafinil) Insomnia 27 %
Headaches 20 %
Adderall XR (n =374)
Adderall XR* Anorexia 22 %
Insomnia 17%
Headaches <1%
Ritalin ® LA(n =65)
Ritalin ® LA" Anorexia 2(3.1)
Insomnia 2@3.1)
Headaches <2%
METADATE ® CD (n=188)
Metadate ® CD* Anorexia 9%
Insomnia 5%
Headaches 12 %
Focalin (n=79)
Focalin® Anorexia 6%
Insomnia <5%
Headaches <5%
Concerta™* CONCERTA™ (n=106)
Anorexia 4%
Insomnia 4%
Headaches 14 %

40 Adverse Events (Double-Blind Trials):

Pl acebo in a 584 Patient dinical Study

Placebo (n =213)
3%

4%

13%

Placebo (n=210)
2%

2%

<1%

Placebo (n =71)
(0.0)

(0.0)

<2%

Placebo (n=190)
2%

2%

8%

Placebo (n=82)
1%

<5%

<5%

Placebo (n=99)
0%

1%

10 %

Adverse Events Reported by More Than
1% of Pediatric Patients Receiving ADDERALL XR® with Hi gher

I nci dence Than on

41 Treatment-energent adverse events with an incidence > 2% anong Ritalin LA

treated subjects,
st udy

42 I ncidence of Treatnent-Energent
Trials of METADATE CD

43 Adverse Events Cccurring at an Incidence of 5% or
Treated Patients

44 | nci dence of Treatnment-Energent
Clinical Trial of CONCERTA™

Events in a Poo
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10.2 Tables Summarizing Clinical Trials Submitted in Support of SNDA

Table I: Tabular Listing of All Clinical Studies Included in This Submission

No, feated
Age vk
mean (range)
MT (%) Review
Study number No. of centers Dose regimen* TW/ANW (%) copy
Studs tithe (design) Tnvestigator(s) | Status Study population Duration of Formulation Weight (kg): Volume
Phase Location Dates Variables treatment (Bateh/Lot no.) | mean (range) | Number
Comparative Bioavailability and Bioequivalence Studies
C1338/1024 BEUS 1 center Completed | Healthy adults Modafiml: Modafinl film- | =30 NA
16404 dl and 49 coated fablets:
A Randomized Open-Label Swearingen IRAmgld Phameacokinetics: Ix8-mgtablets | §5-mg tablet 316 (1845
Crossover Study to Evaluate Coan and (03033B:a)
the Bioequivalence of US4 AUC- 1 x4X-me tablet | 425-mgtablet | 1515 (30/30)
Modafiml Tablets (Five 85-mg AUC,, 1n randomized (0417885}
Tablets Versus Ope 425-mg tonr sequence 624 (20/80)
Tablet) in Healthy Subjects A
tiz 2 simgle doses T15(56.2-90.3)
Phasze 1 CLF
VIF
Safety:
AFs
laboratory tests
semum chemistry
hematology
urinalysis
vital signs
ECG
physical examination
* Modafinil was administered orally in all studies. (Continned)

Abbreviafions on last page.
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Table 1:  Tabular Listing of All Clinical Studies Included in This Submission (Continued)
Now treated
Age (v):
mean (range)
ALF (%) Review
Study number No. of centers Dose regimen® TWNW (%) copy
Study ritle (design) Investigator(s) | Status Study population Duration of Formulation | Weight (kg): Volume
Phase Location Dates Variahles treatment (Batch/Lot no.) | mean (range) | Number
Comparative Bioavailability and Bioequivalence Studies (Continued)
C13384 113 BATUS 1 center Completed | Pediamic ADHD Modafinil: Modafinil N=04 Na
11Jul03- dl and d8 85-mp film.
A Pandomized Open-Label Baellner 10Aug03 | Pharmacokmetics: 2x $3-mg film- coated tablet 0.0 (6-13)
Stady to Compare the Relative ) Chor costed ablets and | (03033B5a)
Bioavailability of 170 mgof | USA AUCo12 p21. 4 2% 100-mg 177 (7112%)
Modafinil Film-Coated Tablets AUCy PROVIGIL tablets | PROVIGIL
to 200 mg of PROVIGIL™ and toe in randomized {miodafinil) 1511 (3446)
to Assess the Pharmacokinetic Jy SEqUEnCE 100-mg tablet
and Safety Profile of Mulfiple tia (02047B5a) 9186381}
Dases of the Madafini Film- CLF 2 zingle doses
Coated Tablets Administered ViF
af Dozes of 340 and 425 mg to Modafiml:
Children and Adolescents Efficacy: once daily (AM)
With Attension-Deficit! ADHD-RS-IV (Home d9 to 423
Hyperactivity Disorder Version) =3 kg upto
340 ma'd (=12)
Phase 1 Safety: 230kg: upto
AFs 425 me'd (=11}
Laboratory tests (dase titrated over
serum chemistry first 7 days)
bematolegy
urmabysis Twks
vital signs
ECGs
pliysical examination
concomitant
medications
* Modafinil was admnistered erally in all studies. (Continued)

Abbreviations on last page.
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Table 1: Tahular Listing of All Clinical Studies Included in This Submission (Continued)
No. treated
Age ()
mean (range)
MIF (%) Review
Study number Nao. of centers Dose regimen® TNV (%) copy
Study ritle (design) lovestigator(s) | Status Sudy population Duration of Formulation | Weight (kgh: | Volume
Phase Location Drares Variables (reatment (Batch/Lotun,) | mean (range) | Number
Padient Pharmacokinetic (PK) and Initial Tolerabiliry Study
C13382 206 FEUS 3 cenfers Completed | Pediame ADHD Mosdafinl: PROVIGIL N=20 Na
MAprli- once daily (AM) | {rodafinil)
A £ Week Open-Label Gaultien 26Augl0 | Efficacy: d1 to d8 100-mz tzblet | 9.4 (6-12}
Pharmacekmetic and Labellarte ADHD RSV (School | 100 mg/d {1338 FL16-1
Tolerability Study of MeCarthy Version) 49 to d15 906101 1179 (35/43)
PROVIGIL™ (Modafinil) m ADHD RS-IV (Home | 200 mg/d 01985
Children With Attention- UsA Version) dl16 tod22 901783) 1872 (2010
Deficit Hyperactivity Disorder CGLC 300 mg'd
(ADHD) Followed by an math test (Permanent | d23tod29 35.4(19.0-58.9)
Optional 8-Week Extension of Product Seore) 400 mg/d
PROVIGIL Treatment (dose increased
Phammacckinetics: depending on
Phase modafinl, modafindl | tolerabilicy)
metabolite(s), plasma
levels after smgle up o § additional
{100-mg) and nmltiple | wks at maximum
{100-, 200, 300- and | tolerated dose
400-mg) doses
Safety:
laboratery tests
chemustry
hematology
urinalysis
vital signs
ECG
physical examinanion
AEs
* Modafinil was admimiztered orally in all studies. {Contmued)

Albbreviations on last page.
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Table1: Tabular Listing of All Clinical Studies Included in This Submission (Continued)
No. treated
Age (v):
mean (range)
M (%) Review
Smdy number No. of centers Dose regimen® WNTW (%) copy
Study title (design) Investigator(s} | Status Study population Duration of Formulation | Weight (kg): Volume
Phase Location Diates Variables treatment (BatchLot no.) | mean (range) | Number
Patient Pharmacodynamic (PD) and PE/PD Stody
CIS3BTADIUS 3 centers Double. Pediatric ADHD Modafinil: PROVIGIL N=dg NA
blind phase once daily (AM) | (modafinil)
A Phase 3, Double-Blind, Wigal (Part Ay, | Efficacy: 1wk exch 100-me tablets | 9.2(3-13)
Pandomized, Placebo- Spencer ADHD RS-IV (Home | 100 mg/d (00010854)
Controlled 2-Part (3 or § Greeahill Conpleted | Vargion) m;ﬁ’,d ) 38/10(79121)
Weeks per Part), Crozsover 3000~ CGIC 00 or400mad | placebo tablets o
Study to Evaluste the Dose | USA 6Sepl0 | SRAMP dusdonbody | (0185 | 2424(050)
Range, Doce Freqency, and PutBuor | amTestior | weigkt 344(182-902)
Pharmacodynamic Comelation dong) Score Placebe:
of 3 Oral Doses of once daily (AM)
PROVIGIL™ (Modafinil) in Phammacology: 1wk
Children with Attention modafinl,
Dieficit Hyperactivity Disorder metabolite(s), plasma | ADDERALLE
Followed by an 8-Week Open- levels afler single (Shire
Label Extensicn {100-mg) and multiple | Pharmacenticals,
(100-, 300-, 300 and | ple): po.
Phase 2 400-1g) doses 10 mg once or
twice daily (wk 5}
Safety:
Lsboratory tests
cham?',zq.'
hematology
urinalysis
vital signs
ECG
phiysical exammation
AFs
* Modafim] was adnuristered orally 1 all smdies. (Contimmed)

Abbreviations on last page.
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Table I:  Tabular Listing of All Clinical Studies Included in This Submission {Continued)

No. treated
Age (v):
mean (range}
M (%) Review
Study number No. of centers Dose regimen’ TN (20) copy
Study title (design) Investigator(s) | Status Study population Duration of Formulation Weight (lg): Volume
Phase Laocation Dates Variables freatment (Batch/Lot no)) | mean (range) | Number
Efficacy and Safety Studies: Controlled Clinical Studies
C15382213/ADTS 28 centers Double- | Pediatric ADHD Modafinil: PROVIGIL | N=148 Na
) A blind twice daily (medafinil) (197 modafinil,
A 4-Week, Double-Blind plar phase: Efficacy: (AM/PM) 100-mg tablets | 31 placeho)
Randomized, Placebo- Boeller . ADHD RSV (School | 100 mg200mg | (01009B5)
Controlled. Parallel Srudyto | Chandle Completed | yersion) (=48 93 (6-14)
Evaluate the Efficacy and o 19eb02- | ADHDRSIV (Home | 200mg/l00mg | placebo tablets
Safety of PROVIGIL™ Hortran 31May02 | Version) (1=49) {01008B3a, 185763 (75/23)
(Modafinil) in Childrenand | e CGLC 300 mz/0 me O104IB5) | 30 coeine
Adolescents With —— CADS-P (=30) 2l
Attention- Defic Lopez B8 200 mg/200 mg 36,8 (182-89.4)
yperachivity Disorder, MeCarty GSI =30)
Followed by an 8-Week Lee TOVA
Open-Label Extension Pahl placebo:
Plizzka Safety: twice daly
Phase 2 Hedrick ANCs =31
Fugino WBC count
Keatimg laboratory tests 4wks
Smuth chemistry
Wigal hematology
Biederman mal}';pg
Helfing (2 vital signs
;:;m} ECG
s . -
Nt i].g;aml examination
Ceal
Ingemto
Levine
MeComville
Wynn
USA
* Modafiml was adnmistered orally in all studies. (Continued)
Ahbreviations on last page.
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Table1: Tabular Listing of All Clinical Studies Included in This Submission (Continued)
No. treated
Age (v
mean (range)
ML (%) Review
Study number No. of centers Dose regimen* TNV (%0) copy
Study title (design) Tnvestigator(s) | Status Study population Duration of Formulation | Weight (kgh: | Volume
Phase Location Dates Vartables reatment {BatchTot o)) | mean (range) | Number
Efficacy and Safety Studies: Controlled Clinical Studies (Continued)
C13384/309/ADTUS 18 centers Corpleted | Pedistmc ADHD Modafinil: Modafinil N=19% NA
. ) §ovl3- once daily (AM) | $5-mg film- | (131 moodafind,
A9-Week, Ramdomized, Amold YiMay4 | Efficacy: 14 costed tablats | 67 placsbo)
Double-Blind Flacebo- Montgomery- ’ ADHD-RS-IV (School | g5 mgid {03033B54)
Cenrrolled. Flable-Dosage Barefield Version) d3-d7: a%(6-16)
(up 10 425 mg/day), Parallel- | Boellner ADHD-RS.IV (Home | 170 med placebo tablets
Group Study to Evaluate the | Chandler Version) 8- 14 {03034B3a) | LS T32T)
Efficacy and Safety of Dean TOVA 255 med e
Modafinil (Film-Coated Ferguson CGLE A5- 1 14126(TY28)
Tahlet) in Children and Lee M0ngid ]
Adolescents Wil Atention. | Levine Safety: 0 halinale
Deficit Hyperactivity Disorder | Lipetz AEs 5 mald
Fadilla labaratory tests {dose was then
Fall Lematology 170 to 425 mg/d
Beichler _ :ml}ﬁs based on
Rugino vilal ugns ndividual patient
Sangal ECG_G L. evaluations)
Sarkis physical examiation
Schuh CUJK‘UIﬂlTﬂI placebo:
Molina medications ence daily (AM)
Usa Phannscokinetics: 9 whs
modafimil, modafini
tnetabalite(s), plasma
levels, weekly
* Modafinil was administered orally in all stadies {Continued)

Abbreviations on last page.
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Table 1: Tabular Listing of All Clinical Studies Included in This Submission (Continued)
No. treated
Age (v):
mean (range)
M (%) Review
Smdy number No. of centers Duse regimen’ TWINW (%) copy
Study title (design) Investigaor(s) | Status Stady population Duration of Formulation | Weight (kg): Volume
Phase Lacativn Dates Variables freatment (BatchLotne.) | mean (range) | Number
Efficacy and Safers Smdies: Controlled Clinical Studies (Continued)
C13380310/ADTS 17 centers Completed | Pediatme ADHD Modafinil: Modafinil N=lg0 N
ev03- cnce daily (AM) | 85-mg film. (125 modafinil,
A'J'—‘i'i’aek._ Randomized, Bisderman Yl Efficacy: di. d- costed tablets | 64 placeba)
Diatible-Blind Placebo- Caneh ADHD-BS-IV (Sehool | 85 maid {03033B5A)
Controlled, Fixed-Dosage McKnight Version) &3, a4 100 (6-17)
{340 ar 423 ma/day), Parallel- | Horwitz ADHD-BS-IV (Home | 170 me/d placeba tablets
Group Stady to Evaluate the | Knutson Version) ds, d6: (3034854} 135719
Efficacy and Safety of Lopez TOVA Wimgid 15138 300
Modafinil (Filim-Costed Lundt CGLC patients <30kg, 38 (30720)
Tablet) m Chaldren and McCarty di-wk T 403 (19.6-88.4)
Adolescents With Attention- | McComalle Sadety. #40mgid
Deficit Hyperactivity Miller AEs patients =30kg,
Disorder, Inchding a - Week | Palmabo labaratory tests H-wk T
{Blinded) Withdzawal Perid | Pliszka serun chenmstry | 3¢ o
PBieser hematclagy
FPhase 3 Fubin vital signs placebo:
Schermayder ECGs omce daily (AM)
Sedilla physical examination
Vince concomitant wh & and wk @
medications (withdrawal
UsA STESS (withdrawal | penod) per
penod) randomuzed
sequence;
Pharmacokimetics: m;ﬁﬁuﬂnl
madafinil, modafing modafinil;
metabolite(s}. plasma | modafinl placebe;
levels, weekly placebo/placebo
Awks
* Modafinil was admirdstered orally in all stadies. {Contmyed)

Abbreviations on last page
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Table 1:  Tabular Listing of All Clinical Studies Included in This Submission (Continued)

No. treated
Age (v
mean (range)
M (%) Review
Study number No. of centers Daose regimen” WINW (%) copy
Study title (design) Invesdgator(s) | Stamus Study population Duration of Formulation | Weight (kg): Volume
Phase Location Dates Variables treatment {BatchLotno.) [ mean (range) | Number
Efficacy and Safery Siudies: Controlled Clinieal Studies (Continued)
C1338431VADUS 24 centers Completed | Pediatric ADHD Miodafinil: Modafinil N=246 Na
11Nov03- once daily (AM) | 85-mg film- (164 modafinal,
A 9-Week, Randomized, Ahmann 11umd Efficacy: di. &2 coated tblets | 82 placshe)
Double-Blind. Flacebo- Kliewsr ADHD-ES-IV (Schoal | g5 med (0303352
Controlled, Flexible-Dosage | Cecil Version) di - d7. 103(6-17T)
{up to 423 me/day), Parallel | DePrest ADHDRSIV (Home | 170 me'd placebo tablets
Group Study to Evaluate the | Greenhill Version) d8 - did: {03034B5a) 17472 (71729)
Efficacy and Safety of Grimim TOVA 255 me/d -
Modafinil (Film Coated Hedrick CGLC a5 190/36 (17/23)
Tablet) m Children and Kratechvil 3 /
Adoles)cenu With Attention- | McBurnett Safety: J?ég:f ‘ 290186534
Deficit Hyperactivity Disorder | McCarthy AEs D5mad
. Owens Laboratory tests (dose was then
Phase 3 Waxmonsky seruin Cemistty | agicted from
Moore hematology 170 10 425 meld
Reisinger ulm,“'}““ basedon
Posenthal wital signs individual patient
Saylor ECGs o ew]mﬁnns];a
Smith physical examination
Wigal concomitant placebo:
Wynn medications once daily (AM)
Sperry —
Boellner Hﬂmt_@hﬂﬂlﬂ! ) Qads
Amold modafinil, medafinl
Ball metabolite(s), plasma
Hassman levels, weekly
USA
* Modatim| was adnumstered arally m all studies. (Contmued)
Abbreviations on last page.
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Table 1:  Tabular Listing of All Clinical Studies Included in This Submission (Continued)

N treated
Agein):
meax {range)
MF (%) Review
Study number Ko, of centers Dose regimen* TN (%) copy
Study ctle {desigu) Investigator(s) | Status Study population Duration of Formulation | Weight (kg): | Volume
Phase Luocation Diates Variables freatment {BatchTotno,) | mean{range) | Number
Efficacy and Safety Studies: Uncontrolled Clinical Studies
C153820TADIUS 3 ceaters Completed | Pediatric ADHD Wodafinil FROVIGIL | =30 NA
{Open-Label Extension Sal00- omce of twice {meodafinil)
Pesiod) Wigal f5ep00 | ADEDESIV(Home | galy 100-me tzhlet | 9.3 (6-13)
Spencer Version) 00t 40mgd | (99017B3)
Phase 2 Greenhill CGLC {dose adusted at 2406 (8020}
1A %ﬂm E;ijﬁﬁ‘ : 1416 (4753
chesmistry
hewatology uptoSwks WE(19.5-621)
vital sigms
ECG
phsical examination
AEs
* Wodafin was admmistered orally m 2l shodiss. Contimed)
Abbreviations on last page,
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Table 1: Tabular Listing of All Clinical Studies Included in This Submission {Continued)

Ko, treated
Agelvk
mEan (range)
ME (%) Review
Smudy number No. of centers Duose regimen® TN (%) capy
Study title (design) Tnvestigator(s) | Status Study population Duration of Formulation | Weight (kg): Volume
Phase Location Dates Variables {reatment (Batch/Lot no.) | mean (range) | Number
Efficacy and Safery Studies: Uncontrolled Clinical Studies (Continued)
C1538x21HADUS 28 cemters Completed | Pedistric ADHD Modafinil: PROVIGIL N=210 NA
{Open-Label Extension . 19Marl2- Bl twice daily (modafinil) 926614
Period) fpiee SAng02 ey. (AMTM) 100-mag tablet | 7=
Bosllger ADHD RS-IV (Home | beginning at (00018B 53, ,
Phase 2 Chinidler Version) 00mgdand | 0102B3) | H96L(2S)
Couzor CADS-P titrated to optimal D
Couch CGLC dosage (up to 180740 (82/18)
ot CSWS 100 mgid) 172 _
MeCarthy 7.2{19.5-89.4)
fﬁ o 1Sa ﬂhfe’l} 8 wks
oratory tests
MeCary WBC cont
) ANCs
Plisgks serum chemusiry
Hedrick hematology
C . .
Busi urinalysis
ILEHDB
Eeating AEs .
Smith pliysical examination
Wigal vitel signs
Biederman 1 2lead ECGs
Helfieg (2 centers)
Repass
Northam
Ceeil
Ingensto
Levine
MeComlla
Winn
Usa
* Modafinil was administered orally in all studies. {Continued)
Abbreviations on last page.
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Table1:  Tabular Listing of All Clinical Studlies Included in This Submission (Continued)

No. treated
Age ()
mean (range)

MF (%) Review
Study number No. of centers Dose regimen’ TNV (94) copy
Study title (design) Tnvestigator(s) | Status Stady population Duration of Formulation | Weight (ke): | Volume
Phase Location Dates Yariables freatment (Batch/Lot no,) | mean(range) | Number
Efficacy and Safety Studies: Uncontrolled Clinical Studies (Continued)
C13384/31 VADITS 56 centers Ongommg | Pediatric ADHD Modafinil Modafinil N=333 NA

once daily (AM) | 83-mg film.
A 1 Year, Open-Label Alinvestigators | Interim | Safety: a1, &2 coated tablet | 10.2(6-17)
Flexible-Dosage Smdy to from the safefy. AEs 5 med (03033B5a)
Evaluate the Safety and previous 3 125ep03. | physical examination | 34, 5: 391142 (7307
Continned Efficacy of studies enrolled | 30t | vital signs 1M mg'd Han o
Modafini] (Film-Coated Tablet | patients except body weight and -0 AN M)
Formulation) i Children and | the following: height 155 meld DO086984)
Adolescents with Attention- 12lead ECGs 410- d14: bk
Deficit Hyperctivity Disorder | Apter laboratory tests 340mg'd
S Comnor (dose was then
Includes patients previously | Hartman Efficacy: adjusted from
enrolled m the following Keating ADHD-RS-TV (Home | 1704, 425 mgd
shudies; Helfing Version) Pased o
C13384/115BAUS Repass CGLS individul patient
C13384213/ADVTS Ingenito CHQ evaluations)
C13384300/ADNTS MeKnight o
C1338d310/ADTS Pharmacokinefics: Upto 12 montks
C13384311/ADUS UsA modafinl, modafinl
mefabolite(s), plasma

Phase 3 levels, menthly
* Modafiml was administered orally in all studses. (Continued)
Abbreviations on last page.
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Table l:  Tabular Listing of All Chinical Studies Included in This Submission (Confinued)

No, treated
Age (1)
mean (range)
MF (%) Review
Study number No. of centers Dosé regimen' W/NTY (%) copy
Studv title (design) Tuvestigator(s) | Status Studv population | Duration of Formulation | Weight (kg): | Volume
Phase Location Dates Variables treatment (Batch/Lotno,) | mean (range) | Number
Other Completed Clinical Studies
EI0H (Lafonsponsored. | 4 cemters Copleted | Pediatric ADHD | Modafinl: Modafil | N=§ Na
study) Qct1004- twice daily fablets
_ - Bouvard May199g | Comers 10-item 50 mg, AM (batchuo, 112 | 24 modafinil:
Pilot Study of Modafinilin | Laurent questionnaire 30 mg, PM 108) 9.7 (NA)
Attention-Deficit Le Heuzey Conners 28-item 100 mg'd 240 (1000)
Hyperactivity Disorder in Revol questiomaire (after @28, dose | placebo tablets | NA
Children. Double-Blind Conners 46-item could be adjusted | (batchno. 112 | ILI(NA)
Placebo-Controlled Tria France questiomuire to 30 mgld or 109)
200 ma-rﬂ at E-lplﬁtﬂ}nf
Phase 2 (GlLC investigators S9(NA)
VAS discretion) 02(928)
vital signs NA
liboratorytess | placebe: 34N
hematology twice daily
chemistry
AFs 36 days
* Modafinil was administered orally in all studies. (Continued)
Abbreviafions on last page.
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Table 1:  Tabular Listing of All Clinical Studies Included in This Submission (Continued)
No. treated
Age (vh:
mean (range)
MUF (%) Review
Study mumber No. of centers Dose regimen” TNW (%) COPY
Studv title (design) Investigator(s) | Status Stady papulation Duration of Formulation | Weigh (kg): Volumne
Phase Location Dates Variables reatment (BatchTot no. | mean (range} | Number
Other Completed Clinical Studies (Continued)
E1047 (Lafon-sponsorsd 1 center Completed | Pediatric ADHD Modafinl: NA N=l14 NA
study) 1Sept7- . twice daily
Marescaux W7 Conners 10-item 50mg, AM 8.1 (6-13)
Pilot Toal of Modafiml m Jonnal 50 me. moon
Childhood Attention Deficit | France Conners 48-item 100 me'd 1311 (937)
Disorder with Hyperactivty. questicnane (dose could be NA
gsmTliﬂlinﬂlﬂdlm CPle - adjusted atdld o
sIve to P 15w est 200 me'd and at
Mebylphenidt ViShpencinty | oo wgidat et
VAS-efficacy/safety | mvestigator's )
Phase CGLC diseretion)
newrologc
examination 4249 days
vital sigms
AEs
* Modafiml was admimistered orally in all studies.
Abbrevianons:
ADHD  astention-defictt byperaetiaty CGLS  (lmecal Global hugresnion iy terminzl eliminztion rate STESS  Sobject’s Trestment Emespent
dizander of Seventy constant Syuptom Seale
ADHD-RS-IV  ADHD Rtmg Seale, CHQ  Choldver's Health Quesbiormawe 3 wale: #: halfhfe
Fourty Fdinon (LF  totad phenn cleaans me millieram [ e £ B SoncenTahon
AF: adverse event: CPT Contrmoss Performance Test NA ot availakie TOVA  Testof Vanable: of Attention
AM  mesmng CEWS  Chaldren's Slosp Wake Scale N, i USA  Ukated States of Amanca
ANC aboohute pewtropkal commt d day hi noe-White VAS vl amalogue seale
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10.3 List of proposed labeling changes

Labeling Section Description of Change(s)
General Incorporated ATTENACE throughout
Description Added text to describe use for new mdication; revised modafinil

solubility statements in accordance with USP; incorporated new
strengths and revisions to mactive ingredients

Clinical Pharmacology | Revised throughout for relevance to pediatric population; added
pediatric data

Cliical Trials Replaced sleep disorder data with ADHD data

Indications and Usage | Replaced sleep disorder information with ADHD mformation

Warmngs Replaced wamings related to sleepiness/drowsiness with warnings
related to growth 1n pediatric patients

Precautions Removed precautions related to sleep disorders; revised throughout
for relevance to pediatric population and related dose changes; added
results from preclinical development study to Pediatric Use

subsection
Adverse Reactions Replaced sleep disorder data with ADHD data
Drug Abuse and Replaced sleep disorder withdrawal data with ADHD withdrawal
Dependence data
Overdosage Revised text based on pediatric dose data
Dosage and Replaced sleep disorder information with ADHD information
Admunistration
How Supplied Replaced information for currently approved formulation and
strengths with information for new formulation and strengths
Patient Information Fevised completely for ADHD indication and patients

Leaflet
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104 History of changes since last approved labeling

skin reactions to the Postmarketing Reports
subsection of Adverse Reactions

Revised introductory text to Postmarketing Reports
subsection of Adverse Feactions

Corrected typographical emmor m Pregnancy
subsection of Precautions

Submission
Component Description of Change(s) Type Date
Code
PROV-007 | Added copyright information to Patient Information | Annual | Pending
Leaflet Report
PROV-008 | Added information regarding rare reports of serious | CBE 02-Dec-2004

111




Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

10.5 List of Investigators
No. 1047
NEUROLOGY FEDERATION

Professor Christian MARESCAUX, Neurologist, FU-PH
Head of Dept.: Professor Maurice COLLARD

Doctor Sonja FINCK®, Pediatrician, Hospital Physician
Head of Dept.: Professor Maurice COLLARD

Doctor Christophe PETIAU, Neurologist, CCA
Head of Dept.: Professor Jean KRIEGER

Neurology Clinic — Civilian Hospital — Strasbourg University Hospitals [S.U.H.]

Strasbourg Cedex
Tel: 03.88.11.66.62 - Fax 03.88.11.63.43

DEPT. OF CHILD AND ADOLESCENT PSYCHOTHERAPY

Head of Dept.: Professor Claude BURSZTEJN

Professor Anne DANION-GRILLIAT, Pediatric Psychiatrist, PU-PH
Doctor Eve BECACHE, Pediatric Psychiatrist, CCA

Miss Caroline SEEGMULLER, Psychologist

Miss Lyne PELLETIER, Psychologist

Civilian Hospital and Elsau Hospital — Strasbourg University Hospitals
Strasbourg Cedex

032.83.11.59.04 - Fax 03.88.11.59.39

* Doctor Sonja FINCK is also on the staff of Haguenau Hospital Center in the Pediatric
Department of Doctor Mane-Odile YUILLEMIN
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Study 309

List of Investigators and Patient Enrollment

Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

01

Valerie Amold. MD

Clinical Neuroscience Solutions. Inc.
6401 Poplar Avenue

Suite 420

Memphis, Tennessee 38119

USA

18/18

Laura Montgomery-Barefield. MD
University of Alabama at Birmingham
1700 Seventh Ave South

Smolian Building. Room 243
Birmingham. Alabama 35025

USA

03

Samuel Boellner. MD
Clinical Study Centers, LLC
9601 Lile Drive

Suite 900

Little Rock. Arkansas 72205
USA

18/18

04

Mark Chandler, MD

North Carolina Neuropsychiatry Clinic
1829 E. Franklin St.

400 Franklin Square

Chapel Hill, North Carolina 27514
USA

05

Raymond Dean. PhD
Midwest Neurology, Inc.
100 Meadow Drive
Danville, Indiana 46122
USA

4/4

06

James Ferguson. MD

Radiant Research, Salt Lake City-
64th South

448 East 6400 South

Suite 200

Salt Lake City, Utah 84107

USA

a7
o
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09

James Lee. MD

Piedmont Neuropsychiatry
7731 Little Avenue

Suite 100

Charlotte, North Carolina 2822
USA

10

Alan Levine, MD

Alpine Clinical Research
1000 Alpine Avenue
Suite 2000

Boulder. Colorado 80304
USA

6/6

11

Robert Lipetz. DO

Encompass Clinical Research
10225 Austin Drive

Suite 203

Spring Valley. California 91978
USA

Americo Padilla. MD
Miami Research Associates
7500 SW 87th Avenue
Suite 202

Miami. Florida 33173

USA

8/8

13

Ralph Northam, MD
Monarch Medical Research
850 Southampton Avenue
Third Floor

Nortolk, Virginia 23510
USA

6/6

14

Jorg Pahl, MD

Pahl Brain Associates, Inc

3909 N. Classen

Oklahoma City, Oklahoma 73118
USA

15

Robert J. Reichler, MD

Pacific Institute of Mental Health
2150 North 107th Street

Suite 510

Seattle. Washington 98133-9009
USA

9/9

16

Thomas Rugino. MD
Children's Specialized Hospital
94 Stevens Road

10/10
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Toms River, New Jersey 08755
USA

Bart Sangal, MD

Clinical Neurophysiology Services. PC
44199 Dequindre

Suite 311

Troy. Michigan 48085

USA

15/14

18

Elias H. Sarkis, MD
Sarkis Family Psychiatry
529 NW 60th Street
Gainesville, Florida 32607
USA

15/14

19

Howard Schub, MD

Child Neurology Associates
5505 Peachitree Dunwoody Road
Suite 500

Atlanta, Georgia 30342

USA

16/16

Marino Molina, Jr.. MD
Amedica Research Institute. Inc.
625 East 49th Street

Hialeah. Florida 33013

USA

10/10
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Study 310

List of Investigators and Patient Enrollment

Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

21

Joseph Biederman. MD
Massachusetts General Hospital

Department. of Pediatric Psychopharmacology

185 Alewife Brook Parkway. Suite 2000
Cambridge, Massachusetts 02138
USA

6/6

22

Steven Couch, MD

Vanderbilt University

2100 Pierce Avenue, Room 426
Nashville, Tennessee 37232
USA

James McKnight, MD

Mountainview Center for Medical Research
1456 McLendon Drive, Suite B

Decatur, Georgia 30033

USA

10/10

Alexander A. Horwitz, MD
OCCI. Inc.

700 Bellevue Street SE. Suite 240
Salem. Oregon 97301

USA

10/10

PI: James A. Knutson. MD
512 6™ Street South. Suite 101
Kirkland. Washington 98033
USA

21/21

Frank Lopez, MD

Children's Development Center, P.A.
600 S. Orlando Ave, Suite 102
Maitland, Florida 32751

USA

14/14

Leslie Lundt, MD
Foothills Psychiatry
223 West State Street
Boise, Idaho 83702
USA
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Number of patients

Otter Creek Clinical Studies
789 Pine Street

Burlington, Vermont 05401
USA

Center number Investigator and affiliation enrolled/given study drug
29 Joseph McCarty. MD 16/16
River Valley Neurology Center
600 Lexington Ave
Fort Smith, Arkansas 72901
USA
30 Brian McConville, MD 5/5
Psychiatric Professional Services, Inc.
231 Albert Sabin Way
PO Box 6700559
Cincinnati, Ohio 45267
USA
31 Janice Miller, MD 16/15
Clinical Neuroscience Solutions. Inc.
5601 Corporate Way. Building 2. Suite #210
West Palm Beach, Florida 33407
USA
32 Donna R. Palumbo, PhD 7/7
University of Rochester, School of Medicine
and Dentistry
601 Elmwood Avenue, Room 5-5210
Rochester, New York 14642
USA
33 Steven Pliszka, MD 3/3
UT Health Science Center
Department. of Psychiatry MC 7792
7703 Floyd Curl Drive
San Antonio, Texas 78229-3900
USA
34 Michael T. Rieser, MD 11/11
2801 Palumbo Drive. Suite 202
Lexington. Kentucky 40509
USA
35 Richard L. Rubin. MD 8/8
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Center' number

Investigator and affiliation

Number of patients
enrolled/given study drug

36

Donald A. Schexnayder, MD. PhD
Dolby Providers. Inc.

6030 Bullard Avenue, Suite 250
New Orleans, Louisiana 70128
USA

10/10

Andrew C.A. Sedillo, MD
Pedia Research. LLC

920 Frederica Street, Suite 1010
Owensboro, Kentucky 42301
USA

24/24

40

Bradley D. Vince, DO

Vince and Associates Clinical Research
6600 College Blvd.

Suite 330

Overland Park., Kansas 66211

USA

20/20
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Study 311

List of Investigators and Patient Enrollment

Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

041

Peter Ahmann, MD
Marshfield Clinic

9601 Towne Line Road
Minocqua, Wisconsin 54548
USA

111

042

Vernon Kliewer, MD
Cientifica at Prairie View
1901 East 1st Street
Newton. Kansas 67114
USA

14/14

John Cecil. Jr. MD

Four Rivers Clinical Research. Inc.
81 Lakeview Drive

Paducah. Kentucky 42001

USA

044

Michael DePriest, MD

Radiant Research, Las Vegas
2940 South Jones Blvd.. Suite C
Las Vegas. Nevada 89146-5611
USA

11

046

Laurence L. Greenhill. MD

New York State Psychiatric Institute
1051 Riverside Drive, Room 2307
New York. New York 10032

USA

4/4

047

James Grimm. MD
OCCI. Inc.

572 West 11th Avenue
Eugene, Oregon 97401
USA

048

James Hedrick, MD

Kentucky Pediatric/Adult Research
201 South 5th Street, Suite 102
Bardstown, Kentucky 40004

USA

21/21
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049

Chris Kratochvil, MD

University of Nebraska Medical Center
Department of Psychiatry

085581 Nebraska Medical Center
Omaha. Nebraska 68198

USA

14/14

050

R. Keith Mc¢Burnett, PhD

University of California at San Francisco

401 Parnassus Avenue. Box CAS-0984
Room 140

San Francisco. California 94143

USA

17/16

051

Craig McCarthy, MD

Pivotal Research Center

1220 S Alma School Road. Suite 206
Mesa, Arizona 85210

USA

6/6

Judith Owens, MD. MPH

Department of Pediatrics. Rhode Island
Hospital

Potter Building

593 Eddy Street

Suite 200

Providence, Rhode Island 02903

USA

e lird
L

James Waxmonsky. PhD

University of Buftalo, Center for Children
and Families

318 Diefendorf Hall

3435 Main Street. Building 20

Buftfalo. New York 14214

USA

4/4

054

Dennis Moore, MD

Clinical Research Center of Nevada
6301 Mountain Vista

Las Vegas, Nevada 89014

USA

11/11

Keith S. Reisinger, MD, MPH

Primary Physicians Research. Inc. (PPR)
1580 McLaughlin Run Road

Pittsburgh. Pennsylvania 15241

USA

3/3
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Valerie Armold, MD

Clinical Neuroscience Solutions. Inc.

6401 Poplar Avenue, Suite 420
Memphis. Tennessee 38119
USA

9/9

064

Roberta R. Ball. DO

CNS Research Institute, PC

2827 Tyson Avenue
Philadelphia. Pennsylvania 19149
USA

13/13

Howard A. Hassman, DO
CNS Research Institute, PC
130 White Horse Pike
Clementon, New Jersey 08021
USA

18/17
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Study}_l‘_g _

e et Tt e

Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

010

Alan Levine, MD

Alpine Clinical Research
1000 Alpine Avenue
Suite 2000

Boulder, Colorado 80304
USA

4/4

011

Robert Lipetz, DO

Encompass Clinical Research
10225 Austin Drive

Suite 203

Spring Valley, California 91978
UsA

11/11

012

Americo Padilla, MD
Miamu Research Associates
7500 SW 87th Avenue
Suite 202

Miamu, Flonida 33173

USA

8/8

013

Ralph Northam, MD
Monarch Medical Research
850 Southampton Avenue
Third Floor

Norfolk, Virginia 23510
USA

17

014

Jorg Pahl, MD

Pahl Brain Associates, Inc

3909 N. Classen

Oklahoma City, Oklahoma 73118
USA

14/14

015

Robert J. Reichler. MD

Pacific Institute of Mental Health
2150 North 107th Street

Suite 510

Seattle, Washington 98133-9009
USA

9/9

016

Thomas Rugino, MD
Children's Specialized Hospital
94 Stevens Road

Toms River, New Jersey 08733
UsSA

9/9

017

Bart Sangal, MD

Clinical Neurophysiology Services, PC
44199 Dequindre

Suite 311

Troy. Michigan 48085

UsA

11/12

018

Elias H. Sarkis, MD
Sarkis Family Psychiatry
529 NW 60th Street
Gainesville, Florida 32607
USA

13/13
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Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

030

Brian McConville, MD

Psychiatric Professional Services, Inc.
231 Albert Sabin Way

PO Box 6700559

Cincinnati. Ohio 45267

USA

3/3

031

Janice Maller, MD

Clinical Neuroscience Solutions, Inc.

53601 Corporate Way, Building 2. Suite #210
West Palm Beach. Florida 33407

USA

12/12

032

Donna R Palumbeo. PhD

Unversity of Rochester, School of Medicine and

Dentistry

601 Elmwood Avenue. Room 3-3210
Rochester, New York 14642

USA

6/6

033

Steven Pliszka. MD

UT Health Science Center
Department. of Psychiatry MC 7792
7703 Floyd Curl Drive

San Antonio, Texas 78229-3900
USA

034

Michael J. Rieser, MD

2801 Palumbo Drive, Suite 202
Lexington, Kentucky 40509
USA

9/9

035

Richard L. Rubin, MD
Otter Creek Clinical Studies
789 Pine Street

Burlington, Vermont 05401
USA

8/8

036

Donald A Schexnayder. MD, PhD
Dolby Providers. Inc.

6030 Bullard Avenue, Sute 250
New Orleans. Lowmsiana 70128
USA

10/10

037

Andrew C A Sedillo, MD
Pedia Research. LLC

920 Frederica Street. Suate 1010
Owensboro, Kentucky 42301
USA

1717
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Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

040

Bradley D. Vince, DO

Vince and Associates Clinical Research
6600 College Blvd.

Suite 330

Owerland Park. Kansas 66211

USA

16/16

041

Peter Ahmann. MD
Marshfield Clinic

9601 Towne Line Road
Minocqua, Wisconsin 34548
USA

/1

042

Vernon Kliewer, MD
Cientifica at Prairie View
1901 East 1st Street
Newton, Kansas 67114
USA

12/12

043

John Cecil, Jr. MD

Four Ravers Climcal Research. Inc.
81 Lakeview Drive

Paducah, Kentucky 42001

USA

18/18

044

Michael DePriest. MD

Radiant Research. Las Vegas
2940 South Jones Blvd., Smte C
Las Vegas. Nevada 89146-5611
USA

046

Laurence L. Greenhill, MD

New York State Psycluatnic Institute
1051 Raverside Drive, Room 2307
New York New York 10032

USA

11

047

James Grimm_ MD
OCCI. Inc.

572 West 11th Avenue
Eugene, Oregon 97401
USA

4/4

048

James Hedrick. MD

Kentucky Pediatric/Adult Research
201 South 5th Street, Suite 102
Bardstown, Kentucky 40004

USA

18/18

049

Chris Kratochvil, MD

University of Nebraska Medical Center
Department of Psychiatry

985581 Nebraska Medical Center
Omaha. Nebraska 68198

USA

11/11
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Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

050

R. Keith McBurnett. PhD

University of California at San Francisco

401 Parnassus Avenue, Box CAS-0984
Room 140

San Francisco. Califorma 94143

USA

14/14

051

Craig McCarthy, MD

Pivotal Research Center

1220 S Alma School Road, Suite 206
Mesa, Arizona 85210

USA

052

Judith Owens. MD, MPH

Department of Pediatrics, Rhode Island
Hospital

Potier Bulding

393 Eddy Street

Suite 200

Providence. Rhode Island 02903

USA

117

053

James Waxmonsky, PhD

University of Buffalo, Center for Cluldren
and Fanulies

318 Duefendorf Hall

3435 Main Street, Building 20

Buffalo, New York 14214

USA

054

Dennis Moore, MD

Clinical Research Center of Nevada
6301 Mountain Vista

Las Vegas, Nevada 89014

USA

10/10

055

Keith 5. Reisinger, MD, MPH

Primary Physicians Research, Inc. (PPR)
1580 McLaughlin Run Road

Pitisburgh, Pennsylvania 13241

USA

056

Murray Rosenthal, DO
BMR Healthquest

3625 Ruffin Road. Suite 100
San Diego. Califorma 92123
USA

9/9

057

Ketth E Saylor, MD

NeureScience, Inc.

3612 Spruce Tree Avenue
Third Floor

Bethesda, Maryland 20814

USA

10/10

058

Ward Smith, MD

Sumnut Research Network Inc . Oregon
1849 NW Kearney, Suite 201

Portland, Oregon 97209

USA

T/8
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Center number

Investigator and affiliation

Number of patients
enrolled/given study drug

059

Sharon Wigal, PhD

University of Califormia, Irvine
Chuld Development Center
19722 MacAsthur Blvd.

Irvine, California 92612

USA

1717

060

Daniel Wynn, MD

Consultants in Neurology. Ltd.
1535 Lake Cook Road. Suite 601
Northbrook. Illinois 60062

USA

6/6

061

Dawvid Sperry, MD

Dallas Pediatric Neurology Associates
Medical City Dallas

Suite A3077777 Forest Lane

Dallas, Texas 75230

USA

9/9

064

Roberta R Ball. DO

CNS Research Institute, PC

2827 Tyson Avenus

Philadelphia, Pennsylvania 19149
USA

8/9

065

Howard A. Hassman. DO
CNS Research Institute, PC
130 Whate Horse Pike
Clementon, New Jersey 08021
USA

14/14

126




Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

10.6 Study 312: 4 Mth Safety Update, Subject Disposition

Cl538d/312/AD/US

Summary 15.1
Fatient Disposition
All Enrolled Patlents

Analysls group, 0 (%) Modarinil
Enrolled 536 (100)
from CTl538d/113/PA/SUS 13 (2]
from Cl538a/213/A0/US 15 (3]
from Cls3ad/30%/A0/US 170 (32)
from Cl538d/310/A0/US 133 (25)
from T153384/311/AD/US 205 (38)
Enrolled, not treated 3 (<1)
Safety analysls set 533 (>99)
Full analysis set 505 (94)
Completed study 48 (3)
Discontinued study 279 (52)
Adverse ewvent 37T (M
Lack of efficacy 101 (19)
Consent withdrawn 43 (3)
Protocol wiclation 2 (<1)
Last to follow-up 57 (11}
Non-compliance to study medication 12 (2]
Nan-compliance to study procedurs 9 (2]
other 18 (3)
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10.7 Study 312: 4 Mth Safety Update, Safety Analysis Set

C1l538d/312/ADJUS

Summary 15.2
Demographics
Zafety Analysls Set

Varliable Modarimil
Statistic {M=533)
Age (yra)
n 533
Maan 1D.2
ED 2.81
Median 10.0
Min, max 6.0, 17.0
Sex
Mala 391 (73
Female 142 {27)
Race
wWhite 411 (77}
Black 70 (13}
Aslan 2 (=1}
American Indian or Alaskan Natiwve T (1)
Facific Islander 1 (<1}
other 42 (E)

Welght [kag)

533
Maan 4z.0
5D 1664
Median 3B.1
Min, max 1E.6, 94.4
Height [cm)
n 533
M=an 143. 6
S0 17.40
Medilan 141.7
Min, max 110.2, 1%5.6&
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10.8 Study 312: 4 Mth Safety Update, Study Drug Administration

Variable Modarinil
Btatistic, n {%) (W=533)

Time treated
=3 Wesks 3B (T)
*2 weeks - «= 1 month 38 (7)
»1l — «=2 months 48 (9)
»2 — <=3 months 20 (4]
»3 - «<={] months 29 (3)
»4 - <=5 months 26 (5)
»5 - <=§ months 29 (5)
»6 - <=7 months 17 (3)
»7 - <=5 months 11 (2)
»B - <=9 months 11 (2)
»*9 - «=10 months 105 {20])
*»10 - <=11 = 65 (12)
*»11 - €=12 ®m 56 (11)
»12 months 3B (7

Duration of treatment (months)
n 533
Mean (]
5D 427
Median 9.D
Min, max a.0, 15.0

Cl538d/312/AD/05

Summary 15.14
Stable Dose of Study Drug
Safety Analyslis Set

Varliable Modarinil
Statlstic, n (%) (H=533)
Number of patients with stable dose
ES (mg/day) 12 (2)
170 (mg/day) 27 (5)
255 (mg/day) 54 (10)
340 (mg/day) 167 (31)
425 (mg/day) 2ZET (50)
510 (mg/day) 6 (1)
Stable dose of treatment (mg/day)
n 533
Mean 361.5
50 64. 538
Median 425.0
Min, max B5.0, 51D.0
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C1533d/312/AD/US

Summary 15.15

Adverse Events by Body System and Preferred Term
Safety Analysis Set

ELECTROCARDIOGRAM ABNOFRMAL

Body system Modarinil
COSTART preferred term, {H=533)
Wumber of patients with at least 1 AE 437 (82)
BECDY AS A WHOLE 2B2 [53)
HEADACHE 10% (20)
INFECTIION 101 (19)
ACCIDENTAL INJURY 65 [12)
ABDOMINAL PAIN 37 (11)
FEVER 30 (&)
EAIN 23 (&)
ALLERGIC REACTION 22 (4]
INFECTIION EACTERTAL 20 (4)
FLU SYNDEOME 1% (4)
ASTHENIA 14 (3)
VIRAL INFECTION T 1)
BACK PAIN & (1)
PHOTOSENSITIVITY REACTION 3 (=<1}
FACE EDEMA 3 (<1}
INFECTION PARASITIC 3 (=1)
ANAPHYLACTIOID REACTION 1 (=1}
CELLULITIS 1 (<1}
CHEST PAIN 1 [<1)
CHILLS 1 (=1}
CYST 1 [<1)
HALITOSIS 1 [<1)
HERNIA 1 (=1}
MECK PAIN 1 [<1)
MEOFLASM 1 (=1}

CARDIOVASCULAR 18 (3)
EYNCOPE a (2)
MIGRAINE 4 (<1}
VASODILATATION 2 (1)
AV BLOCK FIRSET DEGREE 1 (=1}
BRADYCARDIA 1 [<1)
1
1

HYPERITENSION

(<1}

Notes: Preferred terms are sorted by descending order of incidence within body system.

Patlents are counted cnly cnce in each preferred term category,
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C1538d/312/ADSU5

Summary 15.1%
Adverse Events by Body System and Preferred Term
Zafety Analysis Set

Bady system Modafinil
COSTART preferred term, n (%) {H=533)
TACHYCARDIA 1 (<1}

DIGESTIVE 15% (30)
ANOREXTA 6% [13)
VOMITING 35 (T
GASTROENTERITIS 20 (4)
HMAUSEA 20 (4)
DIARRHEA 1% (4}
DYSPFEFPSIA 10 (23
GAMMA GLUTAMYL TPANSPEPTIDAEE INCREASED ¥ (23
INCREASED APPETIIE 8 (2)
CONSTIPATION T (L)
DRY MOUTH T (1)
TOOTH DISORDER 3 (<1}
GASTROINTESTINAL DISORDER 2 (<1}
THIRST 2 (<1}
TOOTH CARIES 2 (<1}
APHTHOUS ETOMATITIS 1 (<1}
DYEFHAGIA 1 (<1}
FECAL INCONTINENCE 1 (<1}
GASTRITIE 1 (=1}
GINGIVITIS 1 (=1}
LIVER FURCTION TESTS ABMOBMAL 1 (=1}
FERIODON ABSCESS 1 (=1}
STOMACH ULCER 1 (=1}
TOKGUE DISCRDER 1 (=1}

HEMIC AND LYMPHATIC 28 (5)
ECCHYMOSIS 10 (2)
LEUKCFENIA L L
LYMEFHADERCPATHY & (1)
LYMPHOCYTOSIS 3 (<1}

15 2 (<1}

1 (<1}

COAGULATION DISORDER 1 (=1}
THROMBEOCYTIOPENIA 1 (<1}
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C1538d/312/AD/US

Summary 15.15

Adverse Events by Body Sys
Safety Analysi

and Preferrad Term
5 BBt

BEody system Modarinil
COSTART preferred term, n (%) {N=333)
METABOLIC AND MUTRITIONAL 62 (12)
WEIGHT LOSS I (&)
WEIGHT GAIN 12 {2)
SGOT IMCREASED a (2)
SGET IMCREASED a (2)

HYPOGLYCEMIA 4 (=1)
HYPERCHOLESTEREMTA 3 (=1)
HYPERGLYCEMIA 3 (<1)
ACIDDSLS 2 (<1)
DEHYDPATION 2 (=1}
ALFALINE PHOSPHATASE INCREASED 1 {=1}
EDEMA 1 (=1}
HYPERFALEMIA 1 (=1}
HYPERURICEMIA 1 (=1}
KETOSIS 1 (=1}
MISCULOSHELETAL 21 (4)
TWITCHING 12 {(2)
MYALGTA 7 (1)
CHONDRODYSIROEHY 1 (=1}
LEG CRAMES 1 (=<1}
MUSCULOSKEELETAL CONGENITAL ANOMALY 1 (=1}
NWERWOUS 205 (38)
INSOMNIA 138 (26)
HERVOUSHESS 30 (B)
DIZZINESE 13 (3)
EMOTIONAL LABILITY 14 (3)
PERSONALITY DISORDER 14 (3)
SOMHOLENCE 13 (2)
HOSTILITY 1 (2)
AGITATION a (2)
HYPERKIKESTA a (2)
ANXTIETY & (1)
THINEING ABNORMAL 5 (<1}
TREMOR 4 (<1}
Notes: Preferred terms are sorted by descending order of Lncidence within body system.

Patlents are counted only

once in each preferred term category,
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C1538d/312/AD/U5

Adwerse Ewvents by Body System and Freferred Term

Summary 15.15

Sarety Analysis Set

Faga

Body system

COSTART preferred term,

n (%)

Mod
(M=

arinil
333)

DEFRESSION
HYEFERTONIA
MEUROSIS
DYSTONIA
ABNCORMAL DREAMS
APATHY
DEEERS
HALLUC
HNEUROPATHY
SPEECH DISORDER

RESPIRATORY
COUGH IMCREASED
RHI I3
PEARYNGITIS

DY¥SENEA
PHNEUMONTA
LARYNGITIS
RESFIPATORY DISORDER

SKIN AND AFPENDAGES
FASH

T DEMATITIS
Us

ECZEMA

HERFES ZOSIER
URTICARIA
PUSTULAR RASH
DRY EEIN
FUNGAL DERFATITIS
HERFES SIMPLEX
SKIN BENIGI

NEOPLASM

bbb b i b b B L L L

]
RO L L

[FEFYREFICNT T T . R

(=1}
(<1}
(=1}
(<1}

Notes: Preferred terms are sorted by descending order of incidence within body system.
Patilents are counted only once in each preferred term category,

Source: g:%blostatshadnd’31212\cpstats\pomshs3lZae.s5as (BM)
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Summary 15.15
Adwerse Events by Body System and Preferred Term
Safety Analysis Set

Body system Modarinil

COSTART preferred term, n (%) {M=533)

ALOPECIA 2 (<1}

NAIL DISORDER 2 (=1)

ACKE 1 (=1}

HAIR DISORDER 1 (=1}

MILTARTA 1 (=1)

SKIN DISCOLORATION 1 (<1)

EWEATING 1 (=1}

VESITULOBULLOUS PASH 1 (<1}
SPECIAL SENSES 34 (&)

CONJUNCTIVITIE (2)

OTITIS MEDTA (11

EAR PAIN (<1}

EAR DISORDER
VESTIBULAR DISORDER
EYE DISORDER

OTITIS EXTERNA
AMBLYOPIA
ANISCCORIA

DRY EXES

REFFACTION DISORDER
RETINAL DISORDER
TASTE PERVERSION

e R R L L LA - G0
-

UROGEHITAL 2
URINARY TRACT INFECTION
URTNARY INCONTINENCE
URINE ABNOEMALITY
DY¥YSMENORRHEA
HEMATURIA
CYSTITIS
DYSURIA
KIDHEY CALCULDS
MENOREHAGIA
PYURIA
WAGINAL MONILIASIS

R L s LR
-

Notes: Preferred terms are sorted by descending order of incidence within body system.
Patients are counted only cnce in sach preferred term category, and only once in each body system category.
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10.9 Listing 4.1.3 (Clinical Significant Abnormal Values for Selected Chemistry
Laboratory Parameters for All Studies of Randomized Patients)

C1538/CS5/ADHDSUS Page 1 of 3

Listing 4.1.3
Clir.‘_:ally SLgr_ir‘_car_: Abnormal Values for Selected Chem‘_stry L.aborato:'y Parameters
A1l Studies
Randomized Patients

Treatment Stuay Lab 81 Criteria for
Test Patient ID Study Group Sex/Age Day* Value Unit Significance
URIC ACID 311 050218 312 ALL MODAFINIL FEMALE/14 120 10.1 MG/DL €.4 2.2 H EDD.75 UMOL/L SEX='F'/»=50&
SGOT (AST) 213 05001 2130L  ALL MODAFINIL MALE/B T8 233 WL 42 228 /L ==3%UNL
311 _056180 312 ALL MODAFINIL MALE/9 13 409 WL 41 409 UL ==3%LN
311 056183 312 ALL MODAFINIL MALE/17 133 123 U/L 41 128 U/L »=3*0LN
1].].:(151329 112 ALL MODAFINIL MALE/1T7 88 453 WL 41 453 U/L »=1%0LN
SGPT (ALT) 207_313 2070L ALL MODAFINIL FEMALE/11 3z 122.00 WL 20 122 UL »=3 ¥INL
213 02012 312 ALL MODAFINIL FEMALE/D B3z T4 WL 20 T4 UL ==3%ULH
llJD:CUE].ZC 112 ALL MODAFINIL MALE/S 275 262 U/L an 262 UL »=1%0LN
310_02810% 310 ALL MODAFINIL MALE/7 -21 103 WL o 103 U/L =>=3%ULN
310 030633 310 ALL MODAFINIL FEMALE/1§ -18 &5 WL 20 &5 U/L ==3%ULH
3107030633 310 ALL MODAFINIL FEMALE/1& 13 100 UL 20 100 UL =>=3%ULN
310 037583 310 ALL MODAFINIL MALE/1Z 48 g7 WL a0 97 U/L ==3%ULH
310 040627 312 ALL MODAFINIL 152 o7 WL a0 97 UL == %ULH
311 042309 311 ALL MODAFINIL 52 85 U/L 3o 95 U/L ==3%LN
3117056180 312 ALL MODAFINIL 13 E17 WL a0 517 U/L == %ULH
311 _056180 312 ALL MODAFINIL 22 210 WL o 210 WL ==3%LN
311 063329 312 ALL MODAFINIL 598 289 U/L L] 269 U/L »=3%LN
3117063329 312 ALL MODAFINIL 103 117 WL el 117 WL == WILN
ALK PHOS 207_203 2070L ALL MODAFINIL 94 281.00 IU/L 110 281 U/L »=2¥TINL
207_205 2070L  ALL MODAFINIL 108 243.00 IU/L 110 243 /L >=2¥NL
ZDT:ZUE 2070L ALL MODAFINIL 56 285.00 IU/L 110 269 U/L »=2¥TINL
207_209 2070L  ALL MODAFINIL 115 27%.00 IU/L 110 279 /L >=2¥NL
207 210 2070L  ALL MODAFINIL 23 232.00 IU/L 110 232 UL »=ZWUNL
207:2'.2 2070L ALL MODAFINIL 23 410.00 IU/L 110 410 U/L »=2¥TINL
207_214 2070L  ALL MODAFINIL 40 275.00 IU/L 110 275 U/L ==ZWUNL
207_414 2070L  ALL MODAFINIL 116 282.00 IU/L 110 262 U/L ==2WUNL
207_417 207DB ALL MODAFINIL -1 335.00 IU/L 110 335 UL == 2 ¥TINL
GET 309 006120 312 ALL MODAFINIL 275 85 WL 22 95 U/L ==3%LN
309 006120 312 ALL MODAFINIL 282 70 U/L 22 70 U/L »=3%LN
3007016228 309 ALL MODAFINIL 62 &8 WL a3 &8 U/L == WILN
310_031558 312 ALL MODAFINIL 223 90 U/L 22 50 UL ==3%LN
Study Day: Day relative to the start of treatment for the individual pertinent study.
L-Low; H=High; N-Normal
Source: q=\D‘_astata\anr_d\Lss_nd\cpatats\pgms\l‘_ascscl.sas [VXR) Data Extract: 11/05/04 10:20 Table Generatiomn. 11,/08/04 15.32
C1538,/CS5/ADHD/US Page 2 of 3

Listing 4.1.3
Clinically Significant Abnormal Values for Selected Chemistry Laboratory Parameters
A1l Studies
Handomized Fatients

Treatment Stuy Lab __lab Abnormal ST
Test Patient ID Study Group Sex/Age Day* Value Uit High Low Flage® Value Unit

GGT 310 031558 312 ALL MODAFIMIL 230 70 WL 22 - 70 U/L »=34ULN

310 034582 312 ALL MODAFINIL 135 &6 /L 22 ER= &6 U/L »=34ULN

312 ALL MODAFINIL 230 77 /L 22 ER- 77 U/L »=3+ULN

1z ALL MODAFINIL 127 77 /L 22 i H 77 U/L >=34ULN

TOTAL BILIRUBIN 310 023550 310 ALL MODAFINIL -21 2.1 MG/DL .7 .1 B 15.51 UMOL/L  »=34.32

3117043251 311 ALL MODAFINIL -13 3.2 MG/IL 1.2 0.1 H 54.72 UMOL/L »=34.32

311043251 311 ALL -3 2.4 MG/DL 1.2 0.1 H 41.04 UMOL/L »-34.32

311 052185 312 ALL 110 2.5 MG/DL I.2 0.1 B 42.75 UMOL/L >=-34.32

3117058156 311 ALL -1 2 MG/DL 1.2 0.1 H 34.2 UMOL/L  »=34.3
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10.10 Listing 4.1.1(Clinical Significant Abnormal Values for Selected Chemistry
Laboratory Parameters for Phase 3 Double-Blind Studies, Randomized

.
Patients)
C1538/CES /ADED/US Page 1 of 2
Listing 4.1.1
Clinically Eignificant Abnormal Values for Selected Chemistry Laboratory Parameters
Phase 3 Double-Blind Studies
Randomized Patients
Treatment Etudy Lab Lab Abnormal = Criteria for
Tast PBatient ID Etudy Group Sex/Age Day” Value Umit Migh Tow Flag® Valus Uit Lignificance
EGPET (ALT) 309 017319 309 ELACEBD MALE/8 -8 131 U/L 3a B H 131 WL
310 029109 310 340 MG MALE/T -21 103 U/L 30 E H 103 WL
0030639 310 435 MG FEMALE/16 -16 &5 0y 20 EH 65 T/L
030632 310 4325 MG FEMALE/1E 14 100 U/L 20 B H 100 WL
037583 310 425 MG MALE/12 49 097 U/L E1i] EH a7 WL
311 042300 311 4325 MG MRIE/8 51 85 0/ 30 LT ! | 95 T/ »=3*0LN
3117056183 311 ELACEBD MALE/17 62 160 U/L 30 L ! 10 WL »>=3%0ULN
GET 309 016228 309 435 MG MALE/9 63 &8 U/L 22 3 H 68 T/L >=3*0LN
TOTAL BILIRUBIN 310 023560 310 435 MG MALE/13 -21 2.1 MG/DL 122 01 H 35.91 UMOL/L =»=34.2
311 043251 311 435 MG MALE/15 -13 3.2 MG/DL 1.2 01 H 54.72 TMOL/L =»=34.2
3117043251 311 425 MG MALE/1E -2 2.4 MG/DL 1.2 0.1 H 41.04 TUMOL/L ==34.2
311 058156 311 <=255 MG MALE/15 -1 2 MG/DL f Ko L % B 1| 34.2 TMOL/L »=34.2
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10.11 Portion of Sponsor’s Table 22: Liver Function Chemistry Values, Change
from Baseline to Endpoint by Treatment Group for All Phase III Trials

Table 22: Serum Chemistry Variables and Change From Baseline to Endpoint by Treatment Group

Phase 3 double-blind, placebo-controlled smdies All studies
Modafinil Placebo All Modafinil
(N=420) (N=113) (N=933)
Change from Change from Change from
Serum chemistry variable  Statistic Baseline baseline Baseline baseline Baseline haseline
Albumin (gL) n 419 382 213 197 906 810
Mean 42 03 442 -0.4 443 03
SD 241 262 240 285 231 259
Median 40 0.0 4.0 0.0 4.0 00
Min, max 36.0.55.0 -10.0, 100 37.0,52.0 -80.90 36.0, 350 -10.0, 10.0
Uric acid (umolL) n 419 382 213 197 890 808
Mean 2413 -194 2432 3.1 2324 =30
SD 69.82 4325 635.47 4136 66.39 48.06
Median 2320 -178 2320 0.0 2260 59
Min, max 892 5115 -184.4. 1309 101.1, 4639 -136.8, 1309 892 5115 -184.4.279.6
AST(UL) n 419 382 213 197 907 811
Mean 26.7 20 172 22 27.0 13
SD 759 807 6.62 789 712 8.62
Median 26.0 20 26.0 20 26.0 1.0
Min, max 40,650 -37.0.46.0 11.0.480 -16.0.69.0 40.81.0 -38.0.103.0
ALT(UL) n 419 382 213 197 906 811
Mean 189 12 194 13 185 04
SD 783 10.34 9.08 1237 818 10.69
Median 10 10 17.0 1.0 170 00
Min, max 6.0,57.0 -43.0. 700 20,720 -33.0.1230 20.87.0 -74.0.88.0
Alkaline phosphatase n 419 382 213 197 906 810
JL) Mean 261.1 16.8 2700 16 266.7 131
SD 8832 4227 100.18 4460 9135 6028
Median 2530 150 256.0 50 256.0 a0
Min, max 55.0,697.0 -224.0, 206.0 38.0,865.0 -155.0, 154.0 53.0. 865.0 -392.0, 4820
Footnotes on last page (Continned)

Table 22: Serum Chemistry Variables and Change From Baseline to Endpoint by Treatment Group

Phase 3 double-blind, placebo-controlled studies All studies
Modafinil Placebo All Modafinil
(N=420) (N=213) (N=933)
Change from Change from Change from
Serum chemistry variable  Statistic Baseline haseline Baseline baseline Baseline haseline
GGT (UL) n 419 382 213 197 857 792
Mean 133 63 13.5 0.1 135 59
SD 471 6.01 451 254 5.06 6.17
Median 120 6.0 120 00 120 5.0
Min, max 50,400 -8.0.45.0 70,330 -90,230 50,830 -100, 580
Total bilirubin (umol /L) n 419 213 197 906 810
Mean 6.1 6.0 03 62 -13
SD 430 415 267 396 3.62
Median 51 51 0.0 51 09
Min, max 00.41.0 7,274 -12.0,12.0 0.0.41.0 -274.188
SOURCE: Summaries 5.1.1 and 5.1.3.
Min=mininmm; ma ;5D dard deviation; GGT=g g vl transpeptid
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10.12 Sponsor’s Table 23: Changes from Baseline in GGT and alkaline Phosphatase
by Time interval in Phase III Trials

Table 23: Mean Changes From Baseline in GGT and Alkaline Phosphatase
by Time Interval in Phase 3 Studies

All modafinil (N=626)

GGT Alkaline phosphatase
(UL) (UL
Time Point n Mean (5D} Min, max n Mean (5D) Min, max
Baseline 621 13.3 (4.60) 5.0,40.0 621 2653 (93.1) 55.0, 865.0
Mean change from
baseline to:
=2 weeks 156 1.7(3.83) -53.0,29.0 156 73(4568) -151.0,163.0
<1 month 238 4.0 (5.40) -6.0, 50.0 238 156(46.14) -144.0, 1830
<3 months 593 3.5(3.27) 90,330 392 15.2(35.78) -347.0,4820
<6 months 596 6.1 (6.36) 90,520 393 11.8(59.34) -392.0,64820

SOURCE: Summaries 9.4.2 and 952
Min=minimmm: max=maximum; 5D = standard deviation: GGT=gamma-glutamy] transpeptidase.
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10.13 Table 13: Number of Patients with the Most Frequently Occurring Adverse
Events (= 5% of Patients in the All Modafinil or Placebo Treatment Groups)
by Body System and Adverse Event Type Phase 3 Double-Blind, Placebo-
Controlled Studies

Table 13: Number of Patients With the Most Frequently Occurring Adverse
Events (=5% of Patients in the All Modafinil or Placebo Treatment

Groups) by Body System and Adverse Event Type

Phase 3 Double-Blind, Placebo-Controlled Studies

Numbher (%) of patients

Modafimil
Body system <255 mg/day 340 mg/day 415 mg/day All modafinil Placebo
Adverse event (N=62) (N=101) (N=150) (IN=4210) (N=213)
No. of patients with
any AE 49 (79) 84 (82) 195 (76) 328 (78) 133 (63)
Body as a whale
Headache 13 (21) 23(23) 46 (18) 82 (20) 27(13)
Infection 7(11) 9(9) 30(12) 46 (11) 28 (13)
Abdominal pain 6 (10) 99 25 (10 40 (10) 17 (8)
Fever 6 (10) 6 (6) 94 21(3) 7(3)
Digestive
Anorexia 12 (19) 22(22) 33(13) 67 (16) 6(3)
Vomiting 2(3) 9(9) IINEY] 21 (5 13 (6)
Nervaus
Insommnia 21 (34) 37(36) 37(22) 11527 LR EY]
Nervousness 6 (10) 9(9) 4(2) 19 (5) 94
Respiratory
Cough increased 5(8) TN 20(8) 32(8) 16 (8)
Rhinitis 4(6) (N 20(8) 31 (M 21 (10)
Pharyngitis 5(8) 6 (6) 19 (7) 30(T) 15(7

SOURCE: Summary 411
AF=adverse event.
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10.14 Table 15: Number of Patients With the Most Frequently Occurring Adverse

Events (= 5% of Patients) by Body System and Adverse Event Type All Phase 3
Studies and All Studies Combined (All Modafinil)

Table 15: Number of Patients With the Most Frequently Occurring Adverse
Events (25% of Patients) by Body System and Adverse Event Type
All Phase 3 Studies and All Studies Combined (All Modafinil)

Number (%) of patients

Body system All Phase 3 studies All studies
Adverse event (N=626) (N=033)
No. of patients with at least 1 AE 345 (87) 794 (83)
Body as a whole
Headache 170 (27) 235 (25)
Infection 137 (22) 160 (17)
Abdominal pain 90 (14) 130 (14)
Accidental injury 78(12) 103 (11)
Fever 50(8) 73 (8)
Pain 34(3) B4
Flu syndrome 30 (9) 354
Infection bacterial 29 (3 384
Digestive
Anorexia 116 (19) 163 (18)
Vomiting 359 79 (8)
Nausea 35(0) 39 (6)
Metabaolic and nutritional
Weight loss 37(6) 43(5)
Nervous
Insommia 202(32) 277 (30)
Nervousness 45 (N 61 (7)
Emotional labality 28(4) 46 (5)
Sommnolence 21(3) 42 (%)
Respiratory
Cough increased T3(12) 102 (11)
Rhimtis 72(12) 97 (10)
Pharyngitis 66 (11) T8 (8)
Skin and appendages
Rash 34 (5) 49 (5)

SOURCE: Summarnies 4.1.2 and 4.1.3.
AE=adverse event.
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10.15 Primary Efficacy Instrument: ADHD-RS-IV School Version

Cephalon - C1536d31MADMS eCRF v1.13.18, 2004-05-17 —Worksheet Printed 17 May 2004

Center: PID: Inigals:

ADHD RATING SCALE-V SCHOOL VERSION

{IMOT DONE

Vsl

Page 1of2

DATEOFAZsESSMENT [ [V

DOES TEACHER SEE PATIENT BETWEEN Tlves (Mo
NOON AND 2 PM7?

INTERVIEWER'S INITIAL |:|

DAY OF AsnEsopenT:  MON Tuss Qwen QTHURS QIFRI

TEACHER'S INITIALS |:|

Check the most appropiate box ihat best describes the frequency of aach behaviar,

ITE Meweror Rarely Somelimes  Offen Very Offen
1. Fals to give close attention o detalls or makes careless mistakes In o o o ]
schpatwork.
2. Fldgets with hands orfest or squims In seat Q o o Q
3. Has @tculty sustaining atention I 3sks or piay acovities. o ] o ]
4, Leaves s2at N ciassrom or In other suations In which remalning seated Is o o o o
axpected.
5. [D02E Not 566 to sten when spoken to directy. o o o ]
§. Runs about or climizs exsesslvely In sHuations In which It ls napproplate. ] ] o ]
7. Does not foilow through on INstUCHions and fails to fnish work. o o o ]
8. Has @tculty playing or engaging In lelsure actities quistly. o ] & ]
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Cephalon - G538 MADUS eCAF vi 1315, 2004-05-17 — Worksneet Printed 17 May 2004 Page 2of2

Centar PID: Inisats: Visit
4. Has dfculty organtzing tasks and aciivities. o o
10. 15 "on the go™ or acts 35 If "driven by @ matar™ ] 0
;;r;mus tasks (£... schoolwork, Romewark) that requires sustained mental ] 0
12. Talks sycessively. O 0
13. Loses things necessary for sks or aciivies. O ]
14. Blurts out answers bafore questions have been completed. 4] o
15. Is easlly dstracted 4] o
1. Has dificuty awalting tum. L) o
17. |5 forgetn I dally acthisias. 2 a
1. Intemupis or Infnugs on others. o Q

From ADHD Rating Scale - IV: Checklists, Noms, and Clinlcal Inberpretation by Gearge J. DuPaul, Thomas . Power, Arthur D.

Anastopoulas, and Rodert Reid, Copyright 1958 by the authars, Permésslon 1o photocopy this scale IS granied by purchasers of ADHD
Rating Scale -V for personal use anly {562 copyTight page for detalls). ADHD criterla are adapted by pammission from DENHY. Copyright

1934 by the American Peychiatric Associalon.
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10.16 Overall Study Schema: Study 309, 311

Figure 1: Owerall Study Schema

Screening
(assessment)
Diays —28 to —8 or baseline

Washout
(1f needed)
Day ~7 to baseline

Bazeline
{assessment and randomization)

N

Qoweek Qoweek
double-blind treatment double-blind treatment

penied peniod

Modafiml at optimal dosage Placebo
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10.17 Overall Study Schema: Study 310

Figure 1: Owerall Study Schema

,

Screemng
(assessment)
Days —28 to -8 or baselme

l
“

Washout

(1f peeded)

Day -7 or baselme

A

Bazaline
(assessmeent and randommzation)

N

T-week T-week
double-blind penod double-blind penod
Modafimil Flacebo
340 me/day
{chaldren weighing <30 kg)
425 mgz/day
(children weighing =30 kg)
2-week withdrawal period 2-weak withdrawal 2-week w.LdJ.drawal
Modafinil period period
340 mg/day Flacsbo Flacebo
{children weighing <30 kg)
425 mg/day
{children weighing =30 kg)
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10.18 Study Procedures and Assessments: Study 309, 311

Table 1: Study Procedures and Aszsessments

Precreacment Double-blind reatment period
Vizie 2
Viziz 1 (if meceszary) | WVisird Visitd | Wisied | Viied | Wisie7 | Visic 8 Visit &
Doays -8 o -8 Day -3 Day @ Week Hearly

| Procedures and asseszments Screening Washous Sazeline | Weekl | Week2 | Week 3 | Weelk 5 | Weelc 7 | cermimarion

Informed comsent X

Bfadical and pevchiatric hivtory X

Prior medication hictory X

Inchizicn and exchusion critaria X X

Diagnostic Iterview Schedule for Childmn,

Fourth Editicn (DISC-TV) X

Wechilar Intelligence Scale for Children, Third

Edition {WISC-TIT) X

Weckslar Individual Ackievement Teat, Second

Bdition, abbroviated (WIAT-I-A4) X

Clizical labomatery tests X X X X X X X X

Bloed sample for drag asay X X X X X X X X

Pragmancy test’ X X X X

Uring dreg serean (UDS) X iy X

Body weisht and height’ X X x x X X X X X
| Vital ciznc meacearemeat X X X X X X X X X

12-lead Electrocardiography X X X

Phyzical sxamination X X

Adverss event inguiry X X X X X X X X X

Concomdtant medication quiny XF X X X X X X X

Teacher'phyrician~completed Eating Scale-IV

(ADHD-RS-TV) {School Varcios) x* X X X X X X

Test of Varizbles of Atsation (TCVA) X X b o X

Farqatphysician-completed ADED

ADEHD-RE-IV (Heoze Vemion) b X X X X X X

Clizmical CGlobal Improssion’ X X X X X X X

Social Skills Rating Scals (S8R5 X X X X

Connars” Parent-Eated Scales Bevied, short

form {CPRS:R-B) x 3 X X

Child Health Gessticamaire (CHQ) X X

Dizpanse’collect stady dmg X X X X X X X

Foomotes for this table are presentzd on the following page.

Footootes for Table 1.

" Hematalogy only to be conducted at weeks 1,2, 3, 3, and 7.
* For patients requining a washout peried, bload samples for drug assay will be collectad at the baseline visit instead of the screeming visit
* Human cherionic gonadomepm (HOG) for girls of child-bearmz petential or all girls 8 years of age and older, only (to be performed at the screening

and baseline visits and at weeks 5 and © [or early termination]. and if clnically indicated thereafier).

 Urine drug screen (UDS) o be performed afier washout and 3 days befiore baseline only if positive for ADHD medications at the screening visit.

* Height to be measured only at the screening and baseline visits and at week 9 (or sarly termination).

" Electrocardiopraphy to be performed at the baseline visit of more than 2 weeks have elapsed since the screenime visit.
¥ Ary medications taken during the washout period are reported as prior medications.

* For patients requiting a washout period, the ADHD-RS-IV (Scheol Version) and the Clinical Global Impression of Severity (CGI-5) are to be

performed after the washout penied.  The ADHD-BS5-IW (Scheol Version) will be performed no mere than 3 days before the baseline vistt and the

CGI-5 will be parformed at the basaline visit.

! The OF1-5 will be assessed at the scresning baseline visit; the Clinical Global Impression of Change (CG1-C) will be assessed at weeks 1,2, 3, 5, 7, and

9 {or early termination).

ADHD=attention-deficithyperactivity disorder; ADHD-FS-IV=ADHD Rating Scale, Fourth Edition.
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10.19 Study Procedures and Assessments: Study 310

Table 1: Study Procedures and Aszseszments

Frocedwre: xnd amsrrmenc:

Freirasiment

Teatle_Elind crancment parad

Wickdramal peried

Indtamied CoiceEnt
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Wizie 2
& macerzary)

a3

Faxii 4

Vizit §

Wizic 8

Telspkans
semmmer

Diars
~IE i -8
Serssnimr

Day:
-7 ta bamlins

Warhemt

Day b
Eazslins

Weak 1

Wesk I

Weak §

Weak T/
warky
eermImarien

Wk 3

Weak 2

Medicad and pEvehann: heiory

Friod medicaten hision

I bz ] e lipsacdi STTISTAR

et | | 2
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I

s (WISC-ILD

Woeller lntelligenee Scale B Chddesn, Third
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| Bdeca, shteeviaed |

LTI

Woekler Individoual Achievemsnt Tet, Seoomd

Clinical lebeontory 12ses

"5
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s[4

e

Fregnany sl
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Urine drug sereen (05

Bloady weight snd height

] Vsl sigms medreme

B Bl Bl

|

|

Bl B

L B

2-lead elsconcandsoaraply

e P P

El El B e e Edl ot

Plivaical exanoma i

st s L el ] s [ [

Mudveerss Svenl gy

Cistmsonintant inesdasahon iy

o

B

|

|

b

B e B B Bl B I I Bl B

|

|

Teacherphyaciin-complersd ADHD-RSAY
| isehool Version)

5

Teatof W anabdes of Abesbon (TOVA)

B I B

e

Bl

Farent physcitn-compleisd ADAD-RATY
[Huie: v ersionm |

Clinical (obal Impressca’

B Bt

B Bt

|t

Socaal Bl Rating Scale (S5R5)

B EA B

B e B

s B

Crnmeys” Parent-Hared Scales Revised, short
Eorm (CPRSR-5)

£

Child Headth {lesstivanaes (CHUY

el B

[

£

Subyect’s Treammer
STESS)

Fmergent Sympiom Scale

Depense/collect soutv drug

Bl B

|t

Foomotes for this fable are provided on the following pags.
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10.20 Subject Disposition: Study 309

Figure 2: Patient Disposition

Screened but not enrolled Patients screened
N=B5 N=205
Inclusion critena not met
(m=33, 38%%) [
Consent withdrawn (n=17, 18%:)
Lost to follow-up (n=7, 7%
Exclusion criteria not met

F 3

6, 6% . .
Clr:tr"n:r ’{F 6} &%) Patients randomized
Non-compliance (n=4, 4%:) N=200
Modafinil Placebo
N=13% N=67
Evaluable for safety (n=131) Evaluable for safety (n=67)
Evaluable for efficacy (n=128) Evaluable for efficacy (n=566)
Patients Patients Patients Patients
withdrawn m“_‘["@“?d withdrawn completed
N=33 N=100 N=16 N=4l

Adverse event (n=0, 5%) . Adverse event (n=4. 6%)

Lack of efficacy (1=15, 11%) Lack of efficacy (a=19, 28%)

Consent withdrawn (=3, 4%) Consent withdrawn (n=1, 1%)

Lost to follow-up (n=3. 4%) Other (=2, 3%)

Other (=2, 2%)

SOURCE: Summary 15.1, Listing 2 and Listing 3.
* Two patients randomized to the modafinil treatment group did not receive study drug.

147



Clinical Review

Glenn B. Mannheim, M.D.
NDA 20-717 (S-019)
SPARLON (Proposed Trade Name) and Provigil (Generic Name}

10.21 Subject Disposition: Study 311

Figure 2:

Patient Disposition

66%%)

7%)

Screened but not enrolled
N=124
Inclusion criteria not met (n=82_

Consent withdrawn (n=13, 10%)
Other (n=10. 8%)

Lost to follow-up (n=9, 7%)
Exclusion criterza not met (n=9,

Non-compliance (o=1. <1%)

Patients screened

N=372

A

Patients randomized

N=248

Modafinil
N=164
Evaluable for safety (n=164)
Evaluable for efficacy (n=163)

Placebo
N=84"
Evaluable for safety (n=82)
Evaluable for efficacy (n=81)

|

Patients Patients Patients Patients
withdrawn completed withdrawn completed
N=67 N=97 N=51 N=33

Adverse event (n=4, 2%) Adverse event (n=3, 4%)

Lack of efficacy (n=34, 21%) Lack of efficacy (n=37, 44%)

Consent withdrawn (n=5, 3%) Consent withdrawn (n=4. 5%)

Lost to follow-up (n=6, 4%) Lost to follow-up (n=1, 1%)

Noncompliance to study medication (n=1, <1%) Noncompliance to study procedures (n=1, 1%)
Noncompliance to study procedures (n=1, <1%) Other (n=5, 6%) ’

Other (n=16. 10%)

SOURCE: Summary 15.1. Listing 2 and Listing 3.
*Two patients randomized to the placebo group did not receive study drug.
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10.22 Subject Disposition: Study 310

Figure 2: Patient Disposition

Screened but not enrolled
N=116

Patients screened
N=316

(m=T2 [23%])
[7%D)
(m=12 [4%])

Inchision eniteria not met
Consent wathdrawm (m=22

Exclusion enteria not met

Iy

Patients randomized

Last to follow-up (n=8 [3%:])
Woncompliance with study N=190
procedures {p=3 [=1%]}
Other (o=9 [3%]) / \
Modafinil Placebo
N=116 N=64
Safety analysis set (n=125" Safety analysis set (n=64)
Full analysis set (n=120) . Full analysis set (n=63)
Withdrawal analysis set (n=80) Withdrawal analysis set (n=40)
Patients Patients completed Patients Patients completed
ithd . Diouble-blmd treatment (n=380} ithd ) Diguble-blind treatment (n=340)
wi \__=:’1“ n Randomized withdrawal (n=79) wi \_;;’;“ n Randomized withdrawal (n=36)

Adverse event

DB® RWD*
N=46 N=1
=11 [9%] (n=0)

Lack of efficacy (p=18 [14%])
Consent withdrawn (=7 [6%]) (n={)
PFrotocol viclation  (p=1[=1%]) (n=0)
Lost to followup  (p=1[=1%]) (n=0)
Noncompliance

to study medication (n=1 [=1%]) (n=0)
Noncompliance to

study procedures (o=l [=1%])  (n=0)
Other (=6 [3%]  (@=0

(=1 [=1%])

Adverse event

Lack of efficacy
Consent withdrawn  (n=6 [9%])
Protocol violation

DB® RWD*
N=24 N=4
(=) n={

(=17 [27%])

(=1 [2%]) (n=0)

SOURCE: Summary 15.1, Listing 2 and Listing 3.

* One randomized patient did not take any study dmg.

® Percent is based on the total mumber of patients in the treatment group.
DE=double-blind; EWD=randomized withdrawal.
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10.23 Disposition of All Subjects: Study 309

Table 6: Disposition of Patients (All Patients)

Number (%) of patients

Patient disposition Modafinil Placebo Total
Screened NA NA 295
Randomized 133 (100} 67 (100) 200 (100}
Randonuzed, not treated 2(2) 0 2(1)
Safety analysis set 131 (98) 67 (100) 193 (99)
Full analysis set® 128 (96) 66 (99) 194 (97}
Completed 100 (75) 41 (81) 141 (71)
Discontinned study 33 (23) 26 (39) 30 (30)
Death 0 0 0
Adverse event 6 (5) 4(6) 10 (5)
Lack of efficacy 15 (11) 19 (28) 3417
Consent withdrawn 50(4) 1(1) 6(3)
Protocol vielation 0 0 0
Lost to follow-up 5(4) 0 5(3)
Noncompliance 0 0 0
Other 2(2) 2(3) 4(2)
Enrolled into open-label study 113 (83) 57 (85) 170 (85)

SOURCE: Summary 15.1, Listing 2.

* Three patients in the modafinil safety analysis set and 1 patient in the placebo safety analysis set were not
evaluable for efficacy.

NA=not applicable.
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10.24 Disposition of All Subjects: Study 311

Table 6: Disposition of Patients (All Patients)

Number (%) of patients

Patient disposition Modafinil Placebo Total
Screened NA NA in
Fandomized 164 (1003 84 (1007 248 (100)
Fandomized. not treated 0 2 2(=1)
Safety analysis set 164 (1007 82 (98) 246 (=90
Full analysis set’ 163 (=99) 81 (96) 244 (98)
Completed a7 (3% 3339 130 (52
Dizcontimied study 67 (41) 51 (61} 118 (48)
Death ] 0 0
Adverse event 4(2) LX) T3
Lack of efficacy 34210 EYNEES] T1(29)
Consent withdrawn 5(3) 4(3) NN
Protocol vielation ] 0 0
Lost to follow-up 6 (4) 1{1) T3
Noncompliance to study medication 1(=1) 0 1(=1)
Nencomplianece to study procedures 1(=1) 1(1) 2(=1)
Orther 16 (10)° 5(6) (&
Enrolled inte open-label protocol 133 (81) 72 (86) 205 (83)

SoURCE: Summary 131, Listing 2.

* One patient in the safety analysis set for each treatment group was not evaluable for efficacy.

® According to the termination page of the case report form (CRF), “other” was the reason for withdrawal for
16 patients in the modafinil treatment group. however, according to the adverse event page of the CEF, 1 of these
patients was withdrawn due to adverse events.

NA=not applicable.
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10.25 Disposition of All Subjects: Study 310

Table 6: Disposition of Patients (All Patients)

Number (%) of patients

Modafinil Modafinil

. . . M0mg/day 425 mg/day  All modafinil Placebo Overall
Patient disposition N=44) (N=82) (N=126) (N=64) (N=120)
Screened NA NA NA NA 314
Fandomized 447 g2 126 64 190
Completed double-blind treatment

period 26 (39) 54 (66) 80 (63) 40 (63) 120 (63)
Withdrawn during double-blind
treatment period 18 (41) 28(34) 46 (37) 24(38) 70 (37)

Adverse event 5(11) 67 11(® 0 11 (6)

Lack of efficacy 8 (18F 10412) 18 {14) 1727 35(18)

Consent withdrawn 1(2) 6(T) T(6) 610(9) 13(7)

Protocol violation 1) ] 1(=1) 1(2) 2

Lost to follow-up 1) ] 1(=1) 0 1(=1)

Noncompliance to study

medication 1(2) 0 1(=1) 0 1i=1}

Noncompliance to study

procedures 0 1(1) 1(=1 0 1(=1)

Other 12 5(8) 63 0 6(3)
Completed randomized withdrawal

period 26 (39) 53 (63) 79 (63) 36 (36) 115 (61)
Withdrawn during randomized
withdrawal period 0 1(1} 1 (=1} 4i6) 5333

Lack of efficacy ] 11y 1{=1) (3 4(2)

Consent withdrawn 0 Q 0 1(2 1(=1)
Full analysis set 41 (93) 79 (96) 120 (93) 63 (98) 183 (96)
Safety analysis set 44 (100) 81 (99 125 (=99) 64 (100) 189 (=99)
Withdrawal analysis set 26 (39 54 (66) 80 (63) 40 (63) 120 (63)
Enrolled into open-label extension
study 27 (61) 37T(70) 84 (6T) 49 (77 133 (70)

SoURCE: Summary 15.1, Listing 2, Listing 3, Listing 21, and Listing 22.
NA=not applicable; CEF=case report form.

* Patient 023613 was properly assigned the 425 mg/day dosage of modafinil, but according to treatment records only

took 340 mg of modafinil on days 13 through &60.

® Patient 027609 who was assigned to, and received, 425 mg of modafinil on days 9 through 63, should have been

assigned to receive 340 mg of modafinil (based on body weight).

® According to the termination page of the CEF, lack of efficacy was the reason for withdrawal for £ patients receiving
340 mg of modafinil; however, according to the adverse event page of the CEF, 1 of these patients was withdrawn due

to adverse event.
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10.26 Baseline Characteristics: Study 309

Table §: Demographic Information (Safety Analysis Set)

Modafindl Flacebo Orverall
Demographic variable N=131) N=HT) (IN=108)
Ape, years
n 131 &7 193
hean na 20 a0
5D 254 290 272
Median 0.0 100 Q.0
Min, max 6.0, 16.0 5.0, 16.0 5.0, 16.0
Sex, m (%4)
Male 85 (73) 49 (73) 144 (73)
Femala 36027 1827 M7
Race, n (%)
White 85(73) 47 (70 142 (72
Black 24(18) 12(18) 36 (18)
Asian 0 1{1) 1{=1)
American Indian or Alaskan MNative 2{n 0 2{1)
Pacific Islander 1(=1) 1{1) 2{n
Orther B(n G{0 15(8)
Weight, kz
n 131 &7 193
hean ki 409 40.1
5D 15.88 16.50 15.06
Madian 363 36.7 6.3
Min, max 18.6, 87.1 20.0, 853 18.4, 87.1
Height, cm
n 131 &7 193
Iean 141.1 1433 141.8
5D 16.72 1852 1733
Meadian 1367 140.5 1372
Min, max 114.3, 186.2 118.1, 1842 114.3, 1862

SOURCE: Summesry 15.2, Listing 3.

hlin=minimmim- mar=maximam

Table 9: Baseline Characteristics for All Patients (Safety Analvsis Set)

Number (%) of patients
Modafinil Flacebo Crverall

Characteristic m=131) (N=6T) N=198)
CGI-5 rating

Hormal 0 ] /]

Borderline ill 0 ] /]

Slightly il 0 ] /]

Moederataly ill 47 (34) 20(43) T6 (38)

Markedly ill 5B (449 20 (43) BT (40

Severely ill 25 (19 2{13) ECTIN]

Among the most extremealy ill patients U o L]

Hot assessad 1(=1) ] 1(=1)
Cuorrent ADHD sobiype”

Inattentive 28 (21) 10 (28) 47 (24

Hyperactive impulsive a{n 1{1) 10(3)

Combined 03 (T1) 46 (687 138 (70

SOURCE: Summary 15.3, Listing 6 and Listing 10.

* Current ADHD subtype was not specified for patient 012197 in the modafinil group and patient 012198 in the
placebo treatment sroup; both patients were granted exceptions to enter the smdy.

ADHD=atention-deficithyperactivity disorder: CGI-5=Clinical Global Impression of Severity.
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10.27 Baseline Characteristics: Study 311

Table 8: Demographic Information (Safety Analysis Set)

Modafinil Placebo Overall
Demographic variable (N=164) (N=81) (N=146)
Age, vears
n 164 82 246
Mean 104 10.1 10.3
5D 288 286 287
Median 10.0 10.0 10.0
Min, max 6.0,17.0 6.0,17.0 6.0,17.0
Sex, n (")
Male 113 (69) 61 (74) 174 (71)
Female 51(31) 21 (26) 72 (2%
Eace, n (%)
White 127 (71 63 (77 190 (77
Black 17 (10) 8 (10) 25(10)
Asian 12 1(1) 4(2)
American Indian or Alaskan Native 2{1) 0 2(=1)
Other 15(%) 10(12) 25 (10
Weight, kg
n 164 g2 246
Mean 436 414 429
5D 1634 1596 1621
Median 41.0 36.7 394
Min, max 202,854 18.6,82.1 18.6.854
Height, cm
n 164 82 246
Mean 1451 1423 1442
sD 17.61 16.92 17.40
Median 146.7 14211 144 8
Min, max 115.3, 195.6 110.2, 179.1 110.2. 195.6

SOURCE: Summary 15.2, Listing 3.
Min=minimmm; max=maxinmm.

Table 9: Baseline Characteristics for All Patients (Safety Analysis Set)

Number (%) of patients

Modafinil Placebo Owerall
Characteristic (N=164) (N=82) (IN=24a)
CGI-S rating
Normal ] 0 ]
Borderline 11l ] ] ]
Slightly ill ] ] ]
Moderately ill T2 (4D 43 (52) 115 (47
Markedly ill 66 (400 27(33) 93 (38)
Severely ill 25(15) 12(15) 37(15)
Among the most extremely 11l patients 1{=1) 0 1{=1)
Not assessed ] ] ]
Current ADHD subtype
Inattentive 61 (37) 33 (40) 04 (38)
Hyperactive/impulsive 6D 1(1) T(3)
Combined 97 (59) 48 (59) 145 (39)

SOURCE: Summary 13.3, Listing 6 and Listing 10.
ADHD=attention-deficithyperactivity disorder; CGI-5=Clinical Global Impression of Seventy.
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10.28 Baseline Characteristics: Study 310

Table §: Demographic Information (Safety Analysis Set)

Modafinil MModafinil
340 mg/day 425 mg/day All modafinil Placebo Ohverall
Demographic variable {N=44) (N=81) N=115) (N=64) (N=159)
Age, vears
Mean 7.5 116 10.1 97 10.0
sD 141 2.56 208 3.07 EXI)]
Min, max 6.0,11.0 7.0,17.0 6.0, 17.0 6.0,17.0 6.0, 17.0
Sex, m (@)
Male 30 (68) a3 (78) 93 (74) 42 (66) 135 (71)
Female 1432 18 (22) 32026) 22(34) 54 (29)
Race. n (%)
White 33(75 67 (83) 100 (80) 31 (80 151 (80}
Black 5(11) 10 (12 15 (17) 6(9 21(11)
American Indian or Alaskan Native 0 1(1) 1(=1) 12 2{D
Other 6 (14) 34 9(n 6(: 15 (8)
Weight, kg
Mean 252 48.8 40.5 394 403
sD 292 15.26 16.76 1843 17.29
Min, max 196,209 305 984 196 984 201,912 19.6, 98 4
n (%) =30kg 43 (98) 11y 44(35) 24 (38) 68 (36)
n (%) =30kg 1t 80 (99) 21 (63) 40 (63) 121 (64)
Height, cm
Mean 124.5 151.6 1420 141.0 1417
sD R0 14.56 1780 17.22 17.56
Min, max 112.0 1372 1232 1850 11201850 11301727 1120 1850
SOURCE: Summary 15.2, Listing 5.

* Patient 027609 weighed 66 pounds at screening, was assigned to the 425 mg treatment group using a conversion factor
of 2.2 performed at the study center.

* Patient 023615 who weighed 45.8 kg at screening was assigned to receive 425 mg/day of modafinil; however, this

LI [ I R T |
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Table 9: Baseline Characteristics for All Patients
(Safety Analysis Set)

Number (%) of patients®

Modafinil MModafinil
340 mg'day 415 mg/day  All modafinil Placebo Orverall
Characteristic (=44} (=81} (x=115) (=54} (=185
CGI-%
Normmal 0 0 0 0 0
Borderline 11l 0 0 0 0 0
Shghthy i1l 0 0 0 0 0
Moderately 11l 29 (66) 30(62) 79 (63) 38 (39) 117 (62)
Markedly 11l T(16) 25(31) 32(26) 23 (36) 55 (29)
Severaly 1ll B(13) &(T) 14(11) 35 17 (9
Amoeng the most extremely 1ll 0 0 ] 0 0
Current ADHD subtype
Inattentive 11(25) 24 (30) 35(28) 16 (25) 51 (2T)
Hyperactrve/impul sive 4(%) 11} 34 3(8) 10 (5)
Combined 29 (66) 35 (68) B4 (6T) 42 (66) 126 (6T)
Total number of symptoms:
Inattention
n 41 78 119 63 -
Mean 214 222 219 2140 ND
5D 3.90 391 N 425 ND
Median 20 230 230 2240 ND
Mm, max 10.0,27.0 10.0, 27.0 10.0, 27.0 70,270 WD
Hyperactrveimpul srve
n 41 78 119 63 -
Mean 175 151 159 15.7 ND
5D 794 756 775 712 ND
Median 20.0 16.0 17.0 16.0 WD
Min, max 0,270 0,27.0 0,270 0,270 ND
Combined
n 41 78 119 63 -
Mean 388 373 378 366 ND
5D 939 868 893 924 WD
Median 41.0 370 319.0 380 ND
Mm, max 18.0, 54.0 18.0, 53.0 18.0, 54.0 16.0, 54.0 WD

SOURCE: Summary 133 and Summary 15.10, and Listing 11 and Listing 14.

* Except as otherwise indicated, percentages are based on safety analysis set; values may not have been obtained for all
children.

ADHD=attention-deficithyperactivity disorder; ND=not determined.

10.29 Adverse Events Leading to Discontinuation: Study 309

Study Pt No Age Sex  Race Dose SAE WAE Event
309

3102 9 M B 85 mg X Cough, rhinorrhea, abdominal pain, malaise,
drowsiness (somnolence)

6123 8 M Milano 255 mg X Severe decreased appetite (anorexia), twitching
(nose, mouth), abdominal pain,

9127 9 M w 255 mg X Cold, conjunctivitis, moderate insomnia

14301 6 M W 170 mg X _

16227 8 M W 425 mg X URI, accidental injury (abrasion) moderate insomnia

19137 10 F W 255 mg X URI, pharyngitis followed by weight loss,
indigestion (dyspepsia), rash, headache, fever,
tremor,

1114 8 M B Placebo X Cough, sore throat, , tachycardia,
severe insomnia

2259 14 M B Placebo X Fever, sore throat, leukopenia, neutropenia,
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monocytosis; sedation, lethargy (somnolence),

, muscle
pain-soreness (legs, back)
2282 13 M w Placebo X
10176 12 M W Placebo X
XXX Suggestions of Relation to Infection
EXX Psychiatric Worsening
XXX Dermatological
EXX Unusual Cases
10.30 Adverse Events Leading to Discontinuation: Study 311
Study Pt No Age Sex Race Dose SAE WAE Event
311 42309 8 M A\ 425 mg X Fever, vomiting, nausea, rash, dehydration,

abdominal pain; diagnosed with

with spasm (hypertonia);

sweating, insomnia, night terror (abnormal dreams),

functional r

62338 7 M Asian 340 mg X Insomnia, fever, sore throat; rash over entire body,
extensive skin peeling; moderate skin blistering;
burning on urination; upper and lower lips (Steven
Johnson Syndrome); erythema multiforme by
history, and SJ by definition

43190 8 M w 340 mg X Cough, insomnia, lethargy (somnolence)

48361 10 F W 170 mg X Possible allergic reaction; dystonic (d§Stonia)
reaction

49327 10 F W 425 mg X , amblyopia,

48210 8 F W Placebo X

51138 7 M w Placebo X

59198 6 M H Placebo X

XXX Suggestions of Relation to Infection
RXX Psychiatric Worsening

XXX Dermatological

EXX Unusual Cases

10.31 Adverse Events Leading to Discontinuation: Study 310

Study Pt No Age Sex Race Dose SAE  WAE Event
310 21191 9 M 4 340 mg X Moderate difficulty breathing on day 5; collapsed at
school, Sfoppedibieathingimomentaily on day 8,

possible acute asthma attack (wheezing, reddened
face, rapid breathing);
Moderate flu syndrome, dehydration followed by
(anorexia), then
, 7 % increase in weight and
then a 7 % decrease in weight

34187 6 M w 340 mg X

21679 9 M w 425 mg X Increased cough, insomnia, BRItAUONMMETABIIG
31149 8 F Brazili 340 mg X , amblyopia, headache,
an insomnia, dry mouth, , pruritus,

conjunctivitis
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34132 9 M M 340 mg X . stuttering,
, dyspepsia
21697 9 F w 425 mg X Headache, anorexia, abdominal pain, severe
insomnia
23552 11 F B 425 mg X URI, leukopenia, neutropenia
28121 8 M H 340 mg X Insomnia, lack of efficac
30638 17 F W 425 mg X Intermittent
, muscle tension (hypertonia),
, abdominal pain
31142 6 M W 340 mg X , insomnia, diaphoresis (sweating),
headache
37688 9 M W 425 mg X
40178 8 F H 340 mg X
40629 8 F w 425 mg X Insomnia, headaches,

SAE=Serious Adverse Event; WAE=Adverse Event Leading to Withdrawal
XXX= Adverse Event Term Identified By Sponsor

XXX Suiﬁestions of Relation to Infection

XXX Dermatological
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10.32 Primary Efficacy, Full Analysis Set for Studies 301, 311 and 310

Cephalon, Inc. ol CONFIDENTIAL

Supplemental NDA 20-717

ADHD Indication 2.7.3 Summary of Clinical Efficacy
Table 7: Change From Baseline to Endpoint for the Total Score From the ADHD Rating Scale-IV (School Version)

for the Phase 3 Placebo-Controlled Studies
(Full Analysis Set)

. . Study 309 Study 310 Study 311 Combined
Time point Modafimil Placeba Modafiml Placebe odafinil Placeha Modafiml Placeho
Statistic N=128) (=66} N=120) (N=63) (N=163) H=81) N=41) (N=210)
Bazeline
n 128 66 119 &3 163 81 410 210
Mean kL 378 78 6.6 357 353 372 365
5D 881 902 893 924 925 875 9.0% 9.00
5E of mean 0.78 111 082 116 072 087 0.43 062
Median 390 39.0 390 38.0 360 350 380 370
Min, max 120,530 10,0, 53.0 18.0,54.0 16.0,54.0 6.0,53.0 140,340 6.0, 4.0 10.0, 34.0
Endpoint
n 128 66 120 &3 163 81 411 210
Mean 211 280 07 284 07 280 ik 281
5D 13.57 12.70 13.05 127 13.86 12.69 13.51 1264
5E of mean 1.20 1.56 1.19 1.60 109 141 0.67 0.87
Median 200 285 195 280 190 260 19.0 270
Min, max 0.0,520 20,500 0.0,50.0 0.0, 50.0 0.0,53.0 30,540 0.0, 53.0 00,540
Endpoint change from baselms
n 128 66 119 &3 163 81 410 210
Mean -175 47 -172 -2 -15.0 -13 -164 -3
5D 1311 10.28 1276 10.27 1178 966 12.51 10.05
5E of mean 116 1.27 1.17 129 092 107 0.62 069
Median -150 83 -170 -30 -150 50 -17.0 -15
Min, max ~46.0, 16.0 =320, 140 =50.0,6.0 -320,13.0 430,170 -31.0,130 -500,17.0 -32.0,140
LS mean -177 -103 -172 -2 -143 -4 -16.3 -3
SE of LS mean 114 1.57 112 151 094 1.26 057 0.79
p-'ra.luea ={.0001 - =0.0001 - =0.0001 - =0.0001 -
Effect estimate” 14 - S0 - -0 - =19 -
95% CI {-11.1-3.8) - (-12.7-53) - (-10.9-5.1) — (-9.8-6.0) -
SOURCE: Summary 4.0.

T

* Each p-value is based on an analysis of covanance (ANCOWVA) with baseline as the covariate. Factors for studies 309 and 311 are treatment and center.
Factors for study 310 are treatment, strata, and treatment by strata. Factors for the combined analysis are treatment and study.

" The effect estimate is the difference between treatment groups in the LS mean values.

LS mean=least squares mean; min=mininmmn;, MAX=THAxIIm,
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10.33 Table 26 Hematology Variables and Change from Baseline to Endpoint by
Treatment Group

Table 26: Hematology Variables and Change From Baseline to Endpoint by Treatment Group

Phase 3 double-blind, placebo-controlled studies All studies
Modafinil Placebo All modafinil
(N=420) (N=113) (N=933)
Change from Change from Change from
Hematology variable Statistic Baseline baseline Baseline baseline Baseline baseline
WEBC (1091) n 419 413 212 209 013 836
Mean 74 0.9 7. 0.1 7.1 038
SD 206 Loy 202 1.93 200 202
Median 71 0.8 72 03 6.9 0.8
Min, max 38,186 —89.49 32,143 92,81 3.0.18.6 1199
RBC (10'%1) n 419 113 212 209 014 838
Mean 47 02 47 0.1 446 01
SD 034 026 034 027 037 028
Median 47 02 47 0.0 47 0.1
Min, max 39,60 -1.0,03 3860 —09.09 35.60 -1.0.10
Hemoglobin (g'L) n 419 413 212 209 014 837
Mean 135.0 -38 1340 13 1318 09
SD 2.56 7.50 957 7.66 10.01 1.7
Median 1340 —4.0 1340 -1.0 131.0 -1.0
Min, max 109.0,174.0 -28.0.240 110.0, 156.0 —240,25.0 103.0.174.0 -27.0,28.0
Hematoerit (1) n 419 413 212 209 914 830
Mean 04 -0.0 04 -0.0 04 0.0
D 0.03 0.03 0.03 0.03 003 0.03
Median 04 0.0 04 -0.0 04 0.0
Min, max 03,05 -0.1,0.1 03,03 —0.1.01 03,03 -0.1,0.1
ANC (10°1) n 419 413 212 209 012 37
Mean 40 -04 40 -0.1 38 04
SD 161 1.62 153 164 1.54 167
Median 37 0.5 3.7 0.2 33 04
Min, max 14,1232 —8.0.63 1.3,9.7 —7.6,7.2 04,122 —1.6.9.0
Footnotes on last page (continued)
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Table 26: Hematology Variables and Change From Baseline to Endpoint by Treatment Group

Phasze 3 double-blind, placebo-controlled studies All studies
Mlodafinil Placebo All modafinil
(N=420) (N=113)
Change from Change from Change from
Hematology variable Statiztic Baszeline bazeline Baszeline baszeline Bazeline bazeline
Lymphocytes (%) n 419 413 212 209 914 839
Mean 354 -0.6 354 0.3 369 -0.7
SD 911 3.68 9.02 848 9.47 9.89
Median 354 -0.5 345 01 36.7 -0.6
Min, max 94 800 -298 275 152, 60.0 -304,284 94 830 -354,335
Monocvtes (Yo} n 419 413 212 209 914 839
Mean 3.7 0.1 58 0.5 58 03
SD 156 215 178 239 1.98 261
Median 335 -0.1 5.3 0.2 56 0.1
Min, max 20,129 -119.142 14,125 -62,162 02,160 -11.9,17.0
Basophils (%) n 419 413 212 209 912 338
Mean 0.6 0.6 0.0 0.5 0.1
sD 031 035 041 035 043
Madian 0.6 06 0.0 0.5 0.1
Min, max 00,20 0.0,2.0 -1.7,12 00,20 20,25
Eommophils (%) n 419 212 209 914 339
Mean 31 30 -0.0 33 -0.0
SD 215 218 1.79 2.50 229
Median 23 23 00 25 -0.1
Min, max 04,1235 05,125 -59,108 0.0,20.7 -138,11.7
Platelets (10°1L) n 419 212 209 914 839
Mean 308.8 3084 -15.5 306.3 -30.1
sD 66.90 69.29 49.01 6595 3621
Median 304.0 -25.0 296.0 -13.0 301.0 -26.0
Min max 167.0. 594.0 -287.0. 160.0 166.0. 522.0 -144.0. 156.0 145.0. 594.0 -287.0. 210.0

SOURCE: Summaries 521 and 5.2.3.

Mir=minimmm; max=maximum; SD=standard deviation.
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10.34 Sponsors Table 31 entitled Vital Signs and Changes from Baseline to
Endpoint by Treatment Group

Table 31: Vital Signs and Changes From Baseline to Endpoint by Treatment Group

Phase 3 donble-blind, placebo-controlled studies All stodies
Modafimil Placebo All mo-dafinil
(N=420) (N=113) (N=023)
Change from Change from Change from
Vital sizm variable Statistic Baseline baseline Baseline baseline Bazeline baseline
Pulse (bpm) o 420 416 213 212 024 376
Mean 811 15 811 11 811 10
5D 10.62 10.88 10.74 1124 1083 1228
Meadian 80.0 10 81O 0.0 210 10
Min, max 56.0,1100 -41.0, 36.0 53.0,115.0 -18.0,420 56.0, 119.0 -480, 410
Sitting systolic BP {mm Hg) o 420 416 213 212 8235 876
Mean 1055 -1.2 104.9 08 105.2 b4
5D 10,08 819 10.19 200 10.11 1008
Median 1040 =10 102.0 0.0 1040 0o
Min, max 80.0, 1340 -31.0, 220 80.0, 1330 -31.0, 3540 7840, 1340 -49.0, 340
Siming diastolic BP (mm Hz) n 420 416 213 212 823 376
Mean 65.0 0.6 652 03 545 0.0
5D 728 7.1 142 B30 7.7 87
Median 640 0.0 4.0 0.0 4.0 0.0
Min, max 44.0, 8.0 -18.0, 22.0 46.0. 82.0 -24.0, 4640 4100 86.0 -32.0, 380
Weighe (kg) n 420 416 213 212 005 858
Mean 415 0.7 40.8 1.0 300 10
5D 16.38 1.63 16.83 126 1558 3.36
Median 382 0.5 356 L 36.1 04
Min, max 18.6,98.4 -18. 48 186,012 -23,73 132,984 -14.0,258
Body temperarare ("C) o 420 416 213 212 207 850
Mean 36.6 0.1 36.6 -0.0 6.6 0.01
5D 047 053 033 0358 0.52 038
Median 367 0.0 36.7 0.0 36.7 0.0
Min, max 345,378 -19,23 33.1.381 -1.7.34 33.1.38.1 -1.7,3.2

SOURCE: Summaries 6.1.1 and 6.1.3.
Min=minimum; max=maxinmm;, SD=standard devistion; BP=blood pressura.

162



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

10.35 Mean Changes from Baseline in Body Weight during Double Blind and Open
Label Periods

Figure 1: Mean Change From Baseline in Body Weight During Double-Blind and
Open-Label Periods of Studyv by Double-Blind Treatment Group:
Patients with Clinically Significant Changes in Bady Weight During the
Open-Lahel Period and All Patients in the Open-Label Study
(C1538d/312/AD/US)

—+— Modafinll (Clin Sig Wgts)  ——Placeba (Cin Sig W)
— & — All Modafinll Patlents — & — All Placaba Patients

Change in Weight from Baseline (KG)

E

-2 T T T T T T T T T T T T T T T T T T T T T T T T T T

1 3 § 7 % 11 13 15 17 19 21 23 25 27T 20 3 33 35 37 39 41 43 45 47T 49 51 53

Weeks since Start of Double-Blind Treatment

Clin sig wgt=clinically significant weight change during open-label treatment.

163



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

10.36 Absolute Values and Changes from Baseline to Endpoint in

Electrocardiogram Intervals by Treatment Group Phase 3

Table 33: Absolute Values and Changes From Baseline to Endpoint in
Electrocardiogram Intervals by Treatment Group
Phase 3 Double-Blind, Placebo-Controlled Studies

Modafinil Placebo
ECC (N=410) (N=113)
parameter Statistic Baseline Endpoint Change Baseline Endpoint Change
PE. interval n 420 300 399 213 201 01
{msec) Mean 1403 1411 08 1309 1402 04
SD 17.62 17.54 1252 17.84 16.76 10.57
Median 1380 140.0 0.0 1390 140.0 0.0
Min, max 91.0,2030 95.0,195.0 -55.0,43.0 95.0,2230 102.0,201.0 -33.0,420
QFSimterval n 420 300 399 213 202 02
{msec) Mean 78.0 79.6 14 773 T80 13
SD 7.24 7.14 6.02 6.97 7.23 6.19
Median 7.0 TED 20 T7. 78.0 1.0
Min, max 63.0,101.0 64.0 1100 -16.0, 200 630,960 63.0, 1050 -16.0,23.0
QT interval n 420 300 399 213 202 202
{msec) Mean 356.7 33351 -19 3347 358.3 31
SD 2539 261 2216 26.55 2510 18.05
Median 355.0 353.0 -1.0 3535 3363 40
Min, max 2920, 4440 296.0,432.0 115.0,66.0 30104410  293.0,4300 490,490
QTc mterval n 420 300 399 213 202 02
Bazett Mean 406.9 407.7 11 404 9 405.0 0.3
{mszec) SD 2097 1985 2254 2028 2151 20.14
Median 407.0 4080 30 4040 405.0 1.0
Min, max 3490, 464.0 347.0, 470.0 62.0,62.0 3590, 4830  351.0,500.0 -39.0,510
QTc mterval n 420 300 399 213 202 02
Fridericia Mean 389.0 3890 0.0 3872 38835 13
{msec) SD 1801 1583 17.13 1744 18.06 15.20
Median 389.0 3890 1.0 3830 387.0 20
Min, max 333.0.456.0 3290, 436.0 480,550 343.0, 4680  346.0,4750 -39.0,37.0
QTc mterval n 419 300 308 213 201 01
Neuropharm®  Mean 3929 3930 04 3910 019 11
{msec) SD 1819 16.09 1792 1751 1838 16.00
Median 393.0 3930 1.0 3900 390.0 1.0
Min, max 336.0.457.0 333.0,441.0 48.0,57.0 3480, 4710 34704800 420 390

SOURCE: Summary 7.1.1.
* Based on calculation defined by the FDA Division of Neuropharmacological Drug Products.
ECG=electrocardiogram; SD=standard deviation; min=minimum; max=maximum; QTe=0QT interval
corrected for heart rate.
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10.37 Maximum Absolute Value and Change from Baseline in QTc¢ Interval by
Treatment Group Phase 3 Double- Blind

Table 34: Maximum Absclute Value and Change From Baseline in QTc Interval
by Treatment Group

Phase 3 Double-Blind, Placebo-Controlled Studies

Number (%) of patients

Modafinil Placebo
Variable Category (N=420) (N=113)
QTc mnterval
Bazett Maximum absolute change from baseline (msec)
=30 25T 175 (82)
30 - 60 60 (16) 27(13)
=6l 6(1) 0
Maximum value on treatment (msec)
=450 38T (O 197 (92}
450 - 500 13 (3) 5(2)
=500 0 0
QTc mterval
Fndericia Maximum absolute change from baseline (msec)
=30 367 (8T 188 (88)
30 - 60 EEN Y] 14(7
=6l 0 0
Maximum value on treatment {msec)
=450 A00 (93) 201 (94)
4350 - 500 0 1(=1)
=500 1] 1]
QTc mnterval
Meuropharm® Maximum absolute change from baseline (msec)
=30 362 (86) 185 (87
30 - 60 T 16 (8)
=6l 0 0
Missing 1(=1) 1(=1)
Maximum value on treatment (msec)
=450 A00 (93) 200 (94
4350 - 500 0 1¢=1)
=500 0 0
Missing 0 1(=1)

SOURCE: Summary 7.3.1.
* Based on calculation defined by the FDA Division of Neuropharmacological Drug Products.
QTc=0T interval corrected for heart rate.
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10.38 Tables of Subgroup Analysis: Gender, Race, Age

Table 36: Adverse Events Occurring in 25% of Patients by Subgroup

According to Gender
Phase 3 Double-Blind, Placebo-Controlled Studies

Number (%) of patients

Body system Modafinil Placebo Modafinil Placebo
Adverse event (N=301) (=152 (N=119) (N=61)
Number of patients with at least 1 AE 229 (76) 0% (64) Q9 (83) 37 (61)
Body as a whole
Headache 35(18) 22(14) 27 (23) 5(8)
Infection 32(11) 21(14) 14 (12) T(11)
Abdominal pain 26 (9) 14 (% 14 (12) 33
Accidental injury 15 (5) 5(3) 33 4(Ty
Fever 12 (4) 5(3) 9(8) 2(3)
Pain T(2) 3@ 7 (&) 2(3)
Digestive
Anorexia 42 (14) 4(3) 25 21) 2(3)
Vomiting 15 (5) 8(3) 6 (3) 5(8)
Nausea 11 (4) 2(1) 4(3) 33
Nervous
Insomnia 78 (26) 4(3) 3731 47
Emotional lability 14 (5) 5(3) 33 33
Nervousness 12 (4) 5(3) T(6) 4N
Somneclence 9(3) 4(3) 1{<1) 3(5)
Respiratory
Cough increased 18 (6) 11(7) 14 (12) 5(8)
Pharyngitis 23 (8) 11(7) 7 (&) 4(Ty
Bhinitis 2000 17 (11) 11(%) 4(Ty
Skin and appendages
Rash 10(3) 4(3) 8(7 1(2)

SOURCE: Swmunary 4.7.1.

AFE=adverse event.
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Table 37: Adverse Events Occurring in 25% of Patients by Subgroup

According to Race

Phase 3 Double-Blind, Placebo-Controlled Studies

Number (%) of patients

White

Body system Modafinil Placebo Modafinil Placebo

Adverse event (v=311) (N=161) (N=08) (N=52
Number of patients with at least 1 AE 253 (79) 105 (65) 507 30 (58)
Body as a whoele

Headache 64 (209 24 (15) 18 (18) 3(6)

Infection 36 (11) 20(12) 10 (10) 8(135)

Abdominal pain 30(9) 12 (7) 10 (10) 5(10)

Fever 18 (6) 33} 3(3) 2(4)

Accidental injury 13 (4) 6 (4) 5(3) 3(8)
Digestive

Anorexia 52 (16) 3(2) 15 (15) 3(6)

Voemiting 14 (4) 10 (6) TN 3(8)

Nausea 8(2) 4(2) (N 1(2)
Nervous

Insommnia 90 (28) 4(2) 25 (26) 4(8)

Nervousness 15 (3) T(4) 4(4) 24

Emotional lability 13 (4) 8(3) 4(4) 0
Respiratory

Pharyngitis 25(8) 12 (7) 5(3) 3(8)

Rhinitis 25(8) 19 (12) 6(6) 24

Cough increased 22(7) 12 (7) 10 (107 4(8)
Skin and appendages

Rash 15 (5) 4(2) 3(3) 1(2)

SOURCE: Summary 4.8.1.

AFE=adverze event.

167



Clinical Review
Glenn B. Mannheim, M.D.
NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

Tahle 35: Adverse Events Occurring in 25% of Patients by Subgroup

According to Age
Phase 3 Double-Blind, Placebo-Controlled Studies

Number (%) of patients

<12 years 212 vears
Body system Modafinil Placebo Modafinil Flacebo
Adverse event (=279 (=142) (x=141) (N=T1)

Number of patients with at least 1 AE 222 (80) 94 (66) 106 (75) 41 (58)
Body as a whole

Headache 47(17) 19 (13) 35(25) S(11)

Infection 31(11) 22 (13) 15 (11) 6 (5)

Abdominal pain 28 (10) 16 (11) 12 (@) 1(1)

Fever 16 (6) 54 54 2(3)

Accidental injury 9(3) 6 (4) 9(6) i

Asthenia 3(2) 32 2(1) 4(6)
Digestive

Anorexia 51(18) (=1) 16 (11) i(h

Vomiting 13 (6) 3) 3 6 (8)
Metabolic and nutritional

Weight loss 5(3) 0 5(6) 1(1)
Nervous

Insomnia 87 (31) 54 28 20y ENEY!

Nervousness 16 (&) 54 ER )] 4(6)

Emotional lability 14 (3) 8(6) 3D 0

Somnolence 6 (2) 2(1) 4(3) 50N
Respiratory

Cough increased 27 (10) 10 (7) 34 6(5)

Bhinitis 23 (8) 12 (8) 8(6) 9(13)

Pharyngitis 21(8) 5(6) 9(6) T(10)
Skin and appendages

Rash 13 (3) 4(3) 54 1(1)

SOURCE: Summary 4.9.1.
AE=adverze event.

168



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

Table 39: Adverse Events Occurring in 5% of Patients by Subgroup
According to Weight
Phase 3 Double-Blind, Placebo-Controlled Studies

Number (%) of patients

<30 ke 230 ks
Body system Modafinil Placebo Modafinil Placebo
Adverse event (N=118) (N=75) (N=191) (N=138)

Number of patients with at least 1 AE 102 (80) 49 (65) 226 (77) 86 (62)
Body as a whole

Headache 20 (16) 10 (13) 62 21) 17 (12)

Accidental injury 6 (5) i 12(4) 6(4

Fever oM 405 12 (4) 3@

Infection 13 (10} 14 (1%) 33(11) 14 (1)

Infection bacterial 6 (3) 203 4(1) 2(1)

Abdomunal pain 11 (%) 10 (13) 20(10) T(3)

Flu syndrome T(3) 2(3) 5(2) 4(3)
Digestive

Anorexia 24(1% 1(1) 43 (15) 54

Vomiting 10 (8) 4(5) 11 (4) 97
Metabolic and nutritional

Weight loss 22 0 14 (5) 1(<1)
Nervous

Insonmia 44 (34) 203 T1024) 6(4)

Emotional lability T(3) T 10 (3) 1(<1)

Nervousness T(5) 2(3) 12 {4) T(5)
Respiratory

Cough mereased 14 (11} 5(D 18 (6) 11(8)

Pharyngitis 5(6) 203 22(8) 13(%)

Bhinitis 10 (8) T(H 21 (7 14 (10)

SOURCE: Summary 4.10.1.
AF=adverse event.
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10.39 Treatment Emergent Symptom Scale

Table 41: Change From Baseline to the Last Withdrawal Visit for Total Scores
From the Subject’s Treatment Emergent Symptom Scale
Study C1535d4/310/ADUS
(Withdrawal Analysis Set)

Modafindl- FPlacebo- Flacebo-
Timepoint after-medafinil after-modafinil after-placebo
Statistic N=43) MN=3T) =40
Baszeline
n 43 37 40
Maan 15.4 134 153
s5Dr 6.97 7.652 10.30
Median 15.0 11.0 13.0
Miin, max 4.0,38.0 3.0,40.0 0,550
Last withdrawal visit
n 42 37 EL
Maan 124 78 11.7
5D 2.40 443 643
Median 10.0 70 10.0
Min, max 0, 45.0 0,21.0 0,27.0
Chanpe from baseline to last
withdrawal visit
n 42 37 39
5D -3.1 -55 —3.4
Median 10.55 813 o004
Median —435 =50 -3.0
Min max =25.0, 34.0 =350, 6.0 -350,12.0

SOURCE: Summary 9.8.
Min=mininmm; max=maximum; 5D=standard deviation.

10.40 Postmarketing Reports of Congenital, Familial and Genetic Disorders

Lizting of All Reports of Serious Adverse Events (Non-United States) and United States Postmarketing Reports of Serious
Adverse Events (Continued)

L L L L L L | s L L
10000331 - Congenital, familial and pemetic dizorders
TUERC4L0 . e Spont. KI B Prleosic cenosis Eecoveedmscly | Infamt may Eave besa axposed 1o
=d ‘modafinil transplacontalby during initial
fioer weaks of gestrtion. Mothar
addtionally sxperinced pre-eclampria
2t 34 wocks. Raf: TEOOM30.
5009300 * s Spont. | 0 days F 100 mg 9 monthe Polmomary atrecia, Eocoraringmecol | 02-Apr-02: Phyticien weers of
Transposition of e | ving Talationship betorsen mother's
aceta 2nd pulmomary gestaticmal podafiml uce and ment
artary, Ventricular saparisnced by mfamt
sepral dadact,
Efypogtycamia,
Bfalrotation of
nhgsfms
U5009577 o s Spont. | 0 daye F 20 mg Choroid plexms cyst | Unbmonm Prospective pregmancy report.
right sida train, uiroma Follow-up informaticn meganding
Umbilical cond 2zound outcome of pragnancy.
oack, Rafhu, Colic, Cace US 00736 rofors to matmrzal
Projectils vomiting ———

Foommotes and abbreviations appear at the end of the table.
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I M ——

MedDEA
sysiem orgam
chuzs
Cephalen
reference Dozage of Diezcription of
zumber Counery | Seurce | Age | Gender | PROVIGIL Time o onset reacoen|s) Draccome C
TS013508 . us Spont. | 0 d= B 200 mg 1 year 7 moathc Wil bvpoapadiac, Unmonm Indication forusa: dmg indnred cedation
Chordea uiToms Modafinil tharag; discontimed at
approximataly 1 month gestation
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10.41 Postmarketing Reports of Pregnancy, Puerperium and Perinatal Conditions

Listing of All Reports of Serious Adverse Events (Non-United States) and United States Postmarketing Reports of Serious

Adverse Events (Continued)
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10.42 Post-Marketing, Most Frequently Reported ADR’s

Table 42: Most Frequently Reported Adverse Drug Reactions (=25 Oceurrences)
With Modafinil Treatment

Adverse drug reaction Number of occurrences
Headache 255
IMansea 146
Insommniz 122
Dimz interaction 82
Dimgz ineffactive 82
Sommolance 75
Anmiaty 71
Mervousness 57
Dry mouwth 55
Diizziness 5]
Diarrhes %]
Dimaz tolerance a3
Fatigne i
Diepression 48
Weight decressed 46
Blood pressure increased 44
Tremaor 44
Palpitations 2
Asthenia 41
Chest pain 40
Dryspmea 33
Agitation 37
Heart rate increased 35
Irritahbility 34
Rash 33
Hyperhydrosis 31
Paresthesia 29
Wizion blurred 28
Dryskinesia 28
Fesling abnormal 27
Confusionsl state 27
Weight increased 27
omiting 25
Fesling jittery 245
Pruritas 25
Ancrexia 25
Arthralgia 25
Unine odor abnormal 25

172



Clinical Review

Glenn B. Mannheim, M.D.

NDA 20-717 (S-019)

SPARLON (Proposed Trade Name) and Provigil (Generic Name}

10.43 Post-Marketing Reports of Leukopenia and Neutropenia, ADR’s

Table 43: Postmarketing Reports of Lenkopenia and Neutropenia

Number of Number of Total noumber of
MedDEA preferred term SEMIOW: eVents MONSErious events EVEnts
Agranulocytosis 1 o 1
Bone marmmow depression 1 a 1
Febrile nengopenia 1 ] 1
Leukopenia 2 0 2
Nenfropenia 2 1 i
Pancytopenia 2 o 2
Full blood count abnormal 1 ] 1
White blood cell count decreased ] 1 1

MedDE A=Medical Dictionary of Fegulatory Activities.
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11 LINE-BY-LINE LABELING REVIEW
The |l abeling review wi |l be filed as an Addendum Review if the

determi nation is subsequently made by others in the Agency that
they find that this drug is approvable for the indication.
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This is arepresentation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

d enn Mannhei m
9/ 29/ 2005 12:27: 43 PM
VEDI CAL OFFI CER

Paul Andreason

10/ 12/ 2005 09: 39: 09 AM

MEDI CAL OFFI CER

| disagree with the recomendati on for a Not Approved
Action. | believe that nore information is needed
before taking a final action on this NDA

Suppl enent. Pl ease see ny nenp to the file

dated 10/ 12/ 2005.



