Modafinil appears to have a relatively benign safety profile. Although there were occasional
cases of clinically significant tachycardia and hypertension clearly related to study drug, in the
placebo controlled trials the frequency of these events was similar in the modafinil and placebo
treatment groups and most of the clinically significant events occurred at doses higher than the
upper limit recommended by the sponsor in their proposed labeling. There was one case of
psychosis undoubtedly related to study drug; but there was no evidence of an increased frequency
of this AE in modafinil treated subjects at even the highest doses.

Elevated GGT levels did appear to occur with increased frequency in the modafinil treated
subjects compared to the placebo treated subjects, in a dose dependent manner. However, none
of the elevations were markedly high, a number of the subjects had elevation at screening or
baseline, some had other causes likely to explain the elevation (medical history, current
medical problem, and/or concomitant medications), and a number of subjects showed decreasing
values when they remained on drug. In addition, elevation of GGT in the absence of other liver
enzyme elevations and/or elevation of bilirubin may well be due to liver induction, a
documented effect of modafinil.

One other issue related to safety should be addressed at this point. In a single small
pharmacokinetic study in the elderly, MOD-020, the Cmax, measured after a single dose of 300
mg of modafinil, was almost twice as high as the Cmax measured after the same dose in healthy
young subjects in Study MOD-018. There did appear to be a high incidence of AE’s in the
hervous system early in the course of MOD-020, but the patient population in this small, open
label trial consisted of hospitalized, elderly subjects with “behavioral problems”, making
attribution difficult at best. The sponsor has inciuded an upward dose titration for all patients
in the recommended dosing schedule, noting in particular the need for that regimen in the
elderly. The regimen should provide an adequate margin of safety in the elderly population.

APPEARS THIS WAY ON ORIGINAL
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CONCLUSIONS

In the opinion of thig revi

ewer, the sponso
treatment of excessive d

Y of modafinil in the
aytime sleepiness in patients with narcolepsy
Based on review of the data Submitted, modafinil appears to pe reasonably safe when used ag
recommended.
SECTION 10.0 RECOMMENDATIONS

In the opinion of this reviewer, NDA 20-717 is approvable from a clinical standpoint,

’ APPEARS THIS WAY ON ORIGINAL

- Rappaport, MD. T -

Division of Neuropharmacologic Drug Products
September 30, 1997

cc: NDA 20-717
HFD-120 File
HFD-129

Leber

Katz
Rappaport
Malandrucco
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( FIGL;RE 1

149 Studies Overalj
—==22dies Overall

In Integrateq Summary Not In Integrateq Summary
of Safety Database of Safety Database
N=g95 N=54

Cephalon

Non-Cephalon Cephalon Non-Cephalon
N=14 N=g1 N=0 N=s54
( - Completed Completed Completeg Ongoing=

. N=14 N=g1 N=45 N=g

Clinicail Pharmacology 12* ‘] 27 —’ 20 1]

Narcolepsy 2 5 1 §
- Controlled 2 2 0 2
Uncontrolled (t) 3 1 3

Non-Narcolepsy 0 49 24 4
Controlleg 0 31 17 4
Uncontrolled 0 18 7 0

Total 14 81 l 45 ] 9

= Ongoing attime of NDA filing.
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@ Table 8.A.1.2-]. Index-—Master Table: ﬁa—.—.».c-.-mue..ue..& Studies (IND 42,873)
Clinical Pharmacolopy Other
Pharmacokinetic Pharmacodynamic Cootrelled Uncontrolled Controlled Uncentrolled
Single-dose Drug abuse poteatjal Adequate and well-controlled -label continuation/extension | Moy Not
1 C1538w/ 103/PK/US (dose-range/gender) 13 CI538a/301/NA/US (o] 538301/NA/US)** Applicable Applicable
( geoder/age) 10 Cl1538a/20 IJAB/US 1) CI538a/302NA/US (i .n.wan\.w%\)x\g@ *e
2 CI5382/11 1/PK/US .
Dose-range/response
Multi-dose 11 CI5382202/NA/US*
3 CEP-210) 12 CISI82/108/NAMUK *» W
4 O_uuaw\_sg\:m
S CI15382/106 O
(gender) _._I_L
m
Drug-drug interaction )
6 C1538x/ 107/PK/UK 0p)
T CISISa/109/PK/UK Q
T
Bioequivalence )
8 CI5380/105/BEUK L
9 C1538a/110/BE/UK
13 i .q.wan\u&sg@
14 \Ad.wubh\.gnig@
Note: There are 14 Cephalon-sponsored studies; the 2 adequale and well-coatsolled studies each bave an open-labej 40-week continuation and sub: { 48-week
extension Grealment Period. An additiona) study (1 patient with idiopathic bypersomnia) was conducted undey Investigator gk
¢ Administrative terminatiog after enrollment of | patient
g Ongoing studies
() Secondary calegorization of studics
Abbrevialions

AB = abuse, BE = bioequivalence, NA = narcolepsy, MD = multiple dose, MT - maximum lolerated dose, PK =
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TABLE 1

Cephalon-Sponsored Studies (14 studies; included in Integrated Summary

of Safety Database)

Clinical Pharmacology Studies (12 studies)
CEP-2101 C15382/108/NA/UK
C15383/102MT/US C1538a/108/PK/UK
C15382/103/PK/US C15382/110/BE/UK
C1538b/105/BE/UK C15382/111/PK/US
C1538a/106/MD/US C1538a/201/AB/US
C1538a/107/PK/UK C15382/202/NA/US

Controlled Narcolepsy Studies (2 studies)
C1538a/301/NA/US
C1538a/302/NA/US

( Nén-Cephalon-Sponsored Studies (81 Studies; included in Integrated

Summary of Safety Database)

Clinical Pharmacology Studies (27 studies)

E803 MOD-015
MOD-001 MOD-016 -
MOD-002 MOD-017

MOD-003 4 MOD-018

MOD-004 ' " MoD-019

MOD-005 MOD-020

MOD-006 MOD-021

MOD-007 MOD-022

MOD-008 MOD-023

MOD-009 MOD-029

MOD-010 ' MOD-030

MOD-011 P1424

MOD-012 P1595/PK5

MOD-014 )
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: TABLE 1 (contd.)
L : Non-Cephalon-Sponsored Studies Without Case Report Forms (45 studies;
» not included in Integrated Summary of Safety database)
linical Pharma dies

DP-96-014 (A) 683/1-8

MOD-006 (PC2) 690/1-9

MOD-013 (807/PC3) 753/1-10

T1 707/1-11

681/1-2 680/1-12

OPEN/-3 702/8-3 + 708/8-3

690/1-4 703/8-4

OPEN/1-5 740/8-5

689/1-8 T2

694/1-7 T3

Uncontroiled Narcolepsy Studies (1 study)

( - Retrospective Compassionate Use
Other Controlied Studies (17 studies)
705/5-5 800/6-5
734/5-6 733/5.3
696/5-7 712/5-4
692/5-8 851/7-10 -
798/5-9 687/7-7
724/5-10 710/7-8
685/6-1 778/7-4
6988/6-2 805/8-2
797/6-3
%'—"-&@MMM
OPEN/7-8 OPEN/7-8
OPEN/5-1 OPEN/7-3
OPEN/5-2 OPEN/8-1
(- OPEN/7-5 '
G:LatRaSTUD-TLDOC BEST POSSIBLE COPY .
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TABLE 1 (contd.)

Controlled a Studies (2 ies

MODs4003
MODO1

' »
Uncontrol; d Narco| tugdi ud

MODO2
E1027

E1028

—

Other antrol[ed ﬁg {4 gggies)

E1029

E1030
- E1032
(_. ._ E1033

AL
APPEARS THIS WAY ON ORIGIN
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Memorandum Department of Health ang Human Services
Publijc Health Service

DATE: December 157 997 T T
FROM: Pauj Leber, M.p.

Director,

Division of Néuropharmacological Drug Products

HFD-12¢
SUBJECT: Provigil Tablets (modaﬁnll)

NDA 20.717
TO: File NDA 20-717

&

Robert Temple, M.D.
Director, Office of New Drug Evaluation 1

__—_______ e ——————

This memorandum Conveys my endorsement of the Division Review Team'’s
récommendation that Cephalon’s NDA 20-717, which allows for the use of
modafinil tabjets (100 mg and 200 mg) in the Mmanagement of harcolepsy,
be declareq approvable.

lntroduction:

Narcolepsy is a clinical syndrome characterizeq by a Constellation of
signs and Symptoms attributable to g disturbance/dysfunction of CNS
systems controlling arousal, sleep, ang Mmuscle tone. A Neuropathologic
basis for narcolepsy has not been established (although pontine
abnormalities have been reported on MRI) and diagnosis relies largely on g
typical clinica| history Supplemented by the objective test findings of
shortened daytime latency to sleep onset, and rem Onset sleep on -
polysomnography. There s evidence that Susceptibility to the disorder

BEST POSSIBLE COPY



Leber: Provigil®[modaﬁnil tablets) Approvable Memo Page 2 of 13

The latter treatment may also reduce the incidence of Cataplexy. Gamma-

Modafinil, 2-[(diphenylmethlyl)suﬁnyl]acetamide, has been found in both
animal ang human €xperiments to promote wakefulness/vigilance. The
h ;
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wakefuiness; the decrement in GABA is associated with increases in the
local release of both dopamine and glutamate. It has been suggested that
an increase in the concentration of either of the latter neurotransmitters
in these regions may cause increased arousal/wakefulness. From the
sponsor’s perspective, the fact that modafinil and amphetamine exhibit
different profiles of pharmacologic effects is of potential importance to
the former's commercial'promotion; it is not so clear whether these
differences predict any clinical advantage, however.

Administrative Review Issues

Modafinil has orphan drug status for its use in the management of
narcolepsy. The PDUFA date for the application is 12/30/97.
Modafinil is the subject of a pending FDA Recommendation that it be
placed in Schedule IV under the CSA.

The review documents upon which | relied primarily for my assessment
and recommendation are eénumerated in the table that follows immediately
below.

"Documents Considered |Author date "
Team Leader memorandum Russell Katz M.D. 12/4/97
Supervisory Pharmacology | Glenna Fitzgerald, Ph.D. 11/7/97
Memorandum

,k:linical Review Robert Rappaport, M.D. 9/30/97
Statistical Review David Hoberman, Ph..D. 10/31/97
Pharm Tox Review Aisar Atrkchi, Ph.D. 3/31/97
CAC Assessment Joseph DeGeorge, Ph.D. 3/24/97
Full CAC Draft Wendelyn Schmidt 10/31/97
Biopharm Rae Yuan, Ph.D. 11/19/97
ave Martha Heiman, Ph.D. 12/2/97
Draft CSA Scheduling Michael Kiein, Ph.D. 12/1/97
Recommendation
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Effectiveness in Use

sleepiness in patients with narcolepsy. Modafinil has not been shown to *

Study Design

The two studies relied upon were conducted in the US; they are identified
as Study 301 and Study 302.

Each was a 9 week long, DB, comparison of placebo with 200 and 400 mg
daily doses (give qd) of modafinil in narcoleptic patients. The primary
outcome measures, the Maintenance of Wakefulness Test! (MWT) and
Clinical Global Impression of change (CGI-C) were examined at weeks 3, 6
and 9. A MWT for every subject was also obtained at baseline. The MWT
score for a subject reflects the mean of 4 administrations of the test to
the subject at each visit.

The primary statistical analysis for the MWT was an analysis of
covariance employing terms for study site and baseline MWT.

CGl-l was evaluated with a Cochran-Mantel Haenszel (CMH) with strata
for baseline severity as determined by the Clinical Global Impression of
Severity Score and Site.

No imbalance in groups was found at baseline in either study and, although
there were minor differences in the drop-out rates among treatments, the
extent of differential attrition was at no point considered an important
factor in the interpretation of either trial. The actual retention of
subjects by time and by treatment is provided in Table 1 taken from the
appendix to Dr. Hoberman’s review that follows below.

-~

1 elapsed time to sleep for an individual in a semi-recumbent position in a
dark room who has been instructed to attempt to “stay awake.”
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Leber:; Provigil®[modaﬁnil tablets] Approvable Memo Page 5§ of 13

Paticat Dicposition by Visit

Stady CI338aB0UNANS gug Stwdy CIDRBRNAS
h;‘n:’- R'::dm Baseliag Week 3 Week 6
an; Placcbo ™ 2 92 ) .
200 mprd . s » ™ .
490 mprd ] " & [~
pJiY] Phoreho ] L] 74 1 14
200 mgid 0 ] (] n
<00 mgd 0 & 85 8
3011302 | Placeho 182 150 1% s W sB0
Combiond 20 mpit tss 17 e | I 178
= 40: mm.u(s I J_m 163 166 1 !
m'flquw'
Table 1 Retention by Time, From Dr. Hoberman's review.

APPEARS THIS WAY ON ORIGINAL

The following table SUmmarizes the MWT outcomes for Study 301 ang 302

Study Dose‘r; MwWT m Statistical
baseline Positive # s significance
improvement
pbo |92 |5.8 -0.7 .-
200 |95 |5.8 2.3 yes
400 (86 |6.6 2.3 yes
302 |pbo (88 [6.0 -0.7 —H
~ [802 (200 [83 |6 1 2.2 yes ‘u
400 |86 5.9 2.0 yes )
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The same results are provided in graphical display below. These are also
taken from the appendix to Dr. Hoberman's review. (his figure 1)

STUDY Stody C1538a30L/NA/US
301
18 ¢
N
-
§
E .
-3
2,
g,
o
Study C15382/302/NA/US
STUDY
302

?
:
;
§
i
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The CGI-C results provide further Support for a beneficial effect of
modafinil.

Suntmery of CGL.C — Endpoist* Valnes (Number [%] in

Each Eategory)

Study C1538a301/NA/US and St C15382/302/NATUS TR fficacy-Evaln

Fisrebe
Total Worzrivee of Scjerm n
Vory moch dagegeed
Much isrpsoved
Maitlly npwved
No hauipe
Manitally wosge
Mach werye
Viry nrech wone
Total Number ol § oy ects
Vexy much mtpewres
Mac improved
Miaitty ingeucl
No chamge
Miramarty wavse
| Meech woxse

The validity of a clinician’s global assessment of a patient's state of well
being in a condition like narcolepsy where that state js largely, if not
entirely, known to the clinician only by the patient's self-report is
arguable. This is not a challenge to the fact that the patients randomized
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to treatment with modafinj| Preferred their State on active drug to the
one prior to randomization, The question raised is whether this

| raise this point on both theoretical and empirica| grounds. |n regard to

the latter, | am aware of g report2 that sleep deprived Individuals given
modafinil, Compared to those given placebo or dextroamphetamine, were

disruptive effect on self-monitoring, inducing a reliable 'overconfidence'
effect (i.e. an Overestimation of actual cognitive performance), which was
Particularly marked 2-4 h Post-dose, «

Safety for Use.

Preclinical

2 Baranski JV, Pigeau RA , Self-mom‘ton'ng cognitive performance
during sleep deprivation: effects of modafinil, d-amphetamine and Placebo. J
Sleep Res 1997 Jun;6(2):84-91
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Support a regulatory conclusion that a drug is safe for use.
Tumorigenicity testing is incompilete

The sponsor has submitted the result of but one adequate in-vivo life-
time carcinogenicity study (a rat study that shows no evidence of tumor
inducing potential.). A second in-vivo life-time study was conducted in
the mouse, but at systemic éxposures deemed inadequate by both the
Division review team and the CAC. There is no simple fix for this
deficiency, however.

First, modafinil induces its own metabolism in the mouse to an extent
that cannot be overcome by merely increasing the administered dose.
Accordingly, another preclinical tumor assay is required. However,
because modafinil is non-genotoxic, alternatives are limited. |In fact,
according to Dr. Fitzgerald, that the only viable alternative is the TG.AC
assay because it is the “only model for non-genotoxic compounds for

( : which there is some at least some experience.3.”

Although | accept Dr. Fitzgerald's implicit conclusion that the in vivo life
time CA and TG.AC assays are fungible, at | insofar as their re ulatory
status is concerned

Marginal Teratogenicity and Reproductive performance
testing

In Dr. Fitzgerald’s view, the “reproductive toxicology studies for
modafinil border on the being unacceptable..” The rat fertility study and
teratogenicity studies in both the rat and rabbit were not done under GLP.
Perhaps even more critically, these studies were conducted at sub-

3 page 2, Dr. Fitzgerald’s November 7, 1997 Supervisory Overview
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optimal doses. Furthermore, final reports of the GLP compliant peri and
post-natal study, a study ordinarily required for NDA approval, has yet to
be submitted.

These deficiencies notwithstanding, Dr. Fitzgerald concludes that she can
recommend an approvable action because 1) the rat teratogenicity study,
albeit conducted at inadequate doses, did establish a threshold dose for
teratogenic effects (based on body surface area, the threshold teratogenic
dose is only 5 fold that recommended for human use) and 2) preliminary
reports of the GLP compliant study indicate that modatfinil is unlikely to
have adverse behavioral effects on newborns.

In sum, although modafinil's teratogenic effects and its effects on
reproductive performance have not yet been fully evaluated, Dr. Fitzgerald
believes that these limitations in its assessment are not sufficient, in
and of themselves, to justify a not approvable action.  Accordingly, Dr.
Fitzgerald recommends an approvable action with final approval
contingent upon the sponsor's agreement to conduct and submit reports in
phase IV of 1) a TG.AC assay and 2) GLP compliant teratogenicity and
reproductive performance studies. It is also evident that Dr. Fitzgerald
expects that product labeling will identify the deficiencies and
limitations of the tests conducted to date.

Clinical Safety

A regulatory determination that a drug is ‘safe for use’ typically reflects
a consensual judgment, offered by a team of agency physicians and
scientists, that the risks reported in association with the use of a new
drug are, taking into account their kind, severity and incidence, reasonably
acceptable in light of the benefits likely to accrue from the use of the
drug under the conditions recommended in its proposed product labeling

Although NDA approval always implies a warranty that the product that is
the subject of that NDA will be ‘safe for use,’ under the conditions of use
proposed in product labeling, the strength (and value) of the warrant is.
very much affected by the quality and quantity of clinical experience
gained with the drug product during its premarketing development.
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studies at the doses recommended (i.e., more than 175 mg/d to less than
424 mg/day) for more than 30 put less than gg days. Including non

207 who have been exposed for a year or more. These €éxposures are
sufficient to meet current |H guidance for chronic exposure.
Untoward clinical events and laboratory abnormalities arising from this

sea of experience are not in the least alarming. Specific reviews of
deaths and premature discontinuations provide no basis for concern.

Biopharmacokinetics
Modafinil is a racemic mixture. There is differentiaj metabolism of the

but there s uncertainty as to how and to what extent they have been
evaluated. Metabolism s not affected by age, sex or race,

Abuse and Diversion potential

Proposing modafinil for placement within Schedule IV of the CSA.
(Benzodiazepines are members of thig class).

Labeling
( . There are no unique features or issues vis a vig the product's use in
< ~narcolepsy that deserve Substantive discussion. | have, however, made
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Discussion

conditions, notably in children with ADHD. ¢ this were to occur, the
major use of modafinil might wel] become an off label use, Also of some

Recommendation

Issue the approvable action letter and attached draft Product labgjin

aul Leber, M.D.
December 16, 1997
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cc: NDA 20-717

HFD-101
Temple

HFD-120
Katz

Fiteoaran

Atrakchi
Guzewska
Heimann
HFD-710
Hoberman
Salhroot
HFD-860
Baweja
HFD-170
Klein
McCormick
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MEMORANDUM

DATE: December 4, 1997

FROM: Deputy Director
Division of N'europharmacological Drug Products/HFD-12O

TO: File, NDA 20-717

The application contains reports of many s udies, a large number of whj

were not conducted y Cephalon *H’
ﬁ Specifically, a total of 149 studies have been -
Periormed.” Of this total, 14 were Sponsored by Cephalon, and are
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EFFECTIVENESS

As noted, the sponsor has Sponsored, and submitted the results of, 2
controlled trials which they believe provide substantia] evidence of
effectiveness. These studies were of essentially similar design.

STUDY 301

This was a randomized, double-blind, parallel group, multi-center, 9 week
trial Comparing the effect of 2 fixed doses of Modafinil and placebo in
patients with narcolepsy.

The protocol was amended many times after the study’s initiation, byt
before data were examined. |In particular, the statistical plan was
changed severa| times, and the diagnostic criteria for entrance into the
trial was changed (made somewhat more liberal) approximately 5 months

after the trial was initiated (approximately 1 year before the entire trial

was completed). Approximately half of the patients in this study were
enrolled prior to this amendment. The description of the protocol given
below incorporates the latest changes prior to unblinding and data
analysis.

Patients 18-65 years old meeting the criteria for narcolepsy established

2
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(\__ by the American Sleep Disorders Association (published in 1990) were
eligible for entrance into the study. Specifically, patients had to have
met one of the following 2 minimal criteria (from Dr. Rappaport's review,
page 17):

for at least 3 months, plus sudden bilateral loss of postural muscle tone
associated with intense emotion. Patients meeting this criteria must
have a Multiple Sleep La}ency Test (MSLT, to be described later)
demonstrating a sleep latency of equal to or less than 8 minutes.

B. Complaint of sudden muscle weakness or excessive sleepiness, plus
sleep paralysis, hypnagogic hallucinations, automatic behaviors, and
disrupted major sleep episodes; plus polysomnography showing either: 1)
sleep latency less than 10 minutes, or 2) REM latency less than 20
minutes, and 3) an MSLT demonstrating a sleep latency of equal to or less
than 5 minutes, and 4) 2 or more sleep onset REM periods; plus no other
medical or psychiatric disorder that could explain the clinical symptoms.

(.' - Patients were not permitted to routinely use anticataplexy medication.

Eligible patients were enrolled into a screening period, followed by a
baseline visit. At the Baseline visit, the following were completed:

1) Epworth Sleepiness Scale-a scale designed to assess sleepiness in
8 different daytime situations. The scale ranges from 0 (normal) to 24
(worst daytime sleepiness).

2) “Steer Clear” Performance Test (SCPT) training session and one
SCPT-a computerized test that measures the subject's ability to avoid
obstacles in a simulated road display. The test measures the number of
obstacles hit, time of each hit, etc.

3) Two polysomnography sessions; 1 followed by a Multiple Sleep
Latency Test (MSLT), and 1 followed by a Maintenance of
Wakefulness Test (MWT):

a) MSLT-In this test, the patient is instructed to lie quietly and attempt

3
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to fall sleep. Sleep latency is the time to the first 16 seconds of any
stage sleep. |In addition, alternate criteria for the determination of sleep
latency were used; this was referred to as first continued sleep latency.
Other sleep Parameters are also measured. Four of these tests are
performed in each session. Each test is terminated at 20 minutes if no
sleep has occurred.

b) MWT-In this test, the patient sits semi-recumbent on a reading pillow
in bed in a dark room and is asked to remain awake. The sleep latency is
Mmeasured in 4 separate tests. Each test will be terminated if sleep has

not occurred in 20 minutes.

4) Patient’s Daily Sleep Log-Patients recorded multiple sleep related
Mmeasures; e.g., total minutes of daytime sleep, number of night time
wakenings, number of episodes of cataplexy, hypnogogic hallucinations,
etc.

5) Quality of Life in Narcolepsy (QOLIN) lnveritory-A Cephalon
designed instrument to assess the effect of narcolepsy on the patient’s

functioning. It is divided into 5 components, each with multiple
questions, answered either on an ordinal or visual analogue scale.

6) Clinical Global Impression of Severity (CGI-S)

After baseline, patients were randomized to receive one of 3 treétments,
each given as a single daily dose (4 tablets):

Modafinil 200 mg/day
Modafinil 400 mg/day
Placebo

There were 2 primary outcome measures:

1) The Maintenance of Wakefulness Test (MWT), which made 4
determinations of sleep latency at each visit Baseline, Weeks 3, 6, and 9).

2) Clinical Global Impression of Change (CGI-C) - a 7 point symmetric
scale, centered around no change, and ranging from very much improved to
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very much worse.

The protocol specified that the primary effectiveness analysis was to be a
comparison of the 400 mg Modafinil group to the placebo group for both
the sleep latency on the MWT and CGI-C, with each comparison to be two-
sided at the 5% level. The population to be included in the analysis was to
be all patients who receive study medication who had at least one post-
baseline assessment that consisted of both of the primary measures.

The primary analysis wast to be of the last assessment for each patient.
The primary method of analysis of the sleep latency (MWT) was to be a
generalized ANCOVA which was to include treatment group, center,
baseline sleep latency, and other covariates chosen to be determined by a
stepwise selection procedure. This procedure was designed to identify
any covariates that show baseline variability that significantly .correlate
with sleep latency at endpoint and any covariates that show clinically
significant variability at baseline (description taken from Dr. Rappaport's
review, page 19).

The primary analysis of the CGI-C was to be a logistic regression model
with terms for treatment, center, baseline severity, and other covariates
to be selected as described above.

Other aspects of the data collected on the previously described
instruments were to be analyzed as secondary outcomes.

APPEARS THIS WAY ON ORIGINAL
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RESULTS

A total of 285 patients were randomized, with 283 receiving treatment,
The foHowing chart displays patient flow (adapted from Dr, Rappaport,

Page 24):
Modafini 400 Modafini 200 Placebo
¢

Patients randomized 95 96 94
Patients treated 95 96 92
Patients in Efficacy

Analysis 86 95 92
Completers 81 (85%) 93 (97%) 87 (93%)

Patients were not includeq in the efficacy analysijs, ag noted above,
because they did not have at Jgast 1 on-treatment assessment consisting
of both Measures (MWT g CGI-C). Most of the dropouts were in the 400

Parameters. |n Particular, patients enrolled in this trial were on average
40-44 years old with a mean duration of Symptoms of aboyt 21-23 years
(with a mean time since diagnosis of 7-10 years),

Groups were also relatively Comparable at baseline with regard to prior
Medication yse and disease severity. For éxample, similar majorities of
patients in g three groups were rateq as moderately or markedly ill on
the CGI-s (80%, 73%, and 81% for the 400 mg/day, 200 mg/day, and
placebo groups, reéspectively),
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\\. Primary Outcomes
Sleep Latency (MWT)

The following table displays the results:

Baseline Endpoint P-value
' »
Placebo (N=92) 5.8 5.1 -
M 200 mg/d (N=95) 5.8 8.2 <0.001
M 400 mg/d (N=86) 6.6 8.9 <0.001

The analysis used was a simple ANCOVA with baseline latency as the only
covariate (as described in the protocol, but with no additional covariates
included).

As can be seen in Dr. Hoberman’s Figure 1, these differences were
) apparent at Week 3 (the first on-treatment visit) and persisted with little
(' - change over the duration of the study. Dr. Rappaport's Table 14, page 32
describes the same information, and notes that the p-values for each dose
comparison to placebo at each of these timepoints was <0.001.

APPEARS THIS WAY ON ORIGINAL
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CGi-C

There was a marked change in the distribution of change scores, as
outlined in the following table:

Modafinil 400 Modafinil 200 Placebo

(N=86) (N=95) (N=92)
t

Very much improved 9% 7% 4%
Much Improved 41% 26% 9%
Minimally Improved 22% 31% 24%
No change 23% 28% 47%
Minimally Worse 3% 5% 12%
Much Worse 1% 2% 3%
Very Much Worse 0% 0% 1%
P-value <0.001 <0.001

The model used baseline severity as a covariate with no other covariates
used.

Although the documents submitted with the NDA were not explicit
regarding the independence of the rater of the CGI, | discussed this in
great detail with the sponsor in a phone call on November 19, 1997. They
assured me that the rater (usually, but not always, a physician) had no
access to any post-baseline data about the patient at the time of the
ratings. Further, every effort was made to ensure that the rater remained
the same throughout the study.

As can be seen in Dr. Hoberman's Figure 2, these differences were seen by
Week 3, and remained essentially unchanged throughout the trial. Also,
the proportion of patients who improved at endpoint was significant at
P<0.001 for each dose group compared to placebo (72%, 64%, 37%, for
Modafinil 400, Modafinil 200, and Placebo, respectively).
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MSLT
( - Again, multiple Parameters gre Mmeasured in thjg test. These include slee
N latency (to the first 16 seconds of continuous sleep), REM sleep latency

performed independent analyses of these Mmeasures. The Sponsor reports
sistent ang significant between treatment differences for both
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significant at Weeks 3 ang 6, but not at endpoint, .
Polysomnography

There were NO consistent significant differences between either drug
group and placebo On any parameters.

Patient SIegp Log

Although the Sponsor reports changes in favor of drug, no Statistical
analyses were reported.

STUDY 302
( This study employed a design that was essentially identica| to that of
Study 301, with the one difference being a 2 week withdrawal phase at

APPEARS THIS WAY ON ORIGINAL
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