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1 EXECUTIVE SUMMARY 

1.1 Background 

In 1998, FDA, approved modafinil [Provigil; (NDA 20-717)], a 
wakefulness-promoting agent to improve wakefulness in adult 
patients with excessive daytime sleepiness (EDS) associated with 
narcolepsy. Subsequent approvals occurred (10/2003) for the 
treatment of EDS associated with Obstructive Sleep Apnea/Hypo-
pnea Syndrome (OSAHS), and Shift Work Sleep Disorder (SWSD). 
Recommended dosing in these disorders was 200 mg once a day, as 
a single morning dose for patients with narcolepsy 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 indications, no 
consistent evidence was demonstrated that doses above 200 mg 
dose conferred additional benefit, although single doses of 400 
mg/day were well tolerated. Provigil (modafinil) tablets come in 
strengths of 100 and 200 mg, respectively. 
 
The current submission is for modafinil as a new indication in 
the treatment of attention-deficit/ hyperactivity disorder 
(ADHD) in children (6-11 Years) and adolescents (12-17 Years). 
The primary basis for safety and efficacy is three (3) Phase 3 
placebo-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 supplement contains a revised drug product 
formulation and requests approval of new tablet strengths (85, 
170, 255, 340 and 425 mg) specifically developed for the use in 
this new indication. Approval of a separate brandname1 
(SPARLON ) for indication and use of modafinil tablets in ADHD 
is requested by Cephalon (the sponsor) to differentiate this 
product from the originally approved wakefulness-promoting 
agent, PROVIGIL . Significant labeling changes are requested 
(Appendix: List of Proposed Labeling Changes) and labeling was 
lasted updated for Provigil (CBE, 12/02/2004) [History of 
changes since last approved labeling]. 
 
                                                 
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 submitted in support of this sNDA are summarized in 
the Appendix.  
 
Eight (8) clinical studies involving 933 children and adolescent 
subjects exposed to modafinil comprise this sNDA. Four (4) of 
the studies are pharmacokinetic (PK) and, or, pharmacodynamic 
(PD) studies which involved 302 subjects. These studies are 
listed below. 
 
C1538d/1024/BA/US (Study 1024) was a randomized, open-label 
crossover study evaluating the bioequivalence of modafinil 
tablets (five 85-mg tablets versus one 425-mg tablet) in 30 
healthy adults. 
  
C1538d/113/BA/US (Study 113) was a randomized open-label 
crossover study comparing the relative bioavailability of 170 mg 
of modafinil film-coated tablets to 200 mg of Provigil in 24 
children (9 years, mean). 
 
C1538d/207/AD/US (Study 207) was a phase 2, double-blind, 
randomized, 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, mean), followed by an 8-week open-label 
extension. 
 
C1538a/213/AD/US (Study 213) was a phase 2, 4-week, double-
blind, randomized, placebo-controlled, parallel study evaluating 
the efficacy and safety of Provigil in 248 (9.3 years mean) 
children with ADHD, followed by an 8-week open-label extension. 
 
Three (3) phase 3, placebo-controlled studies involving 633 
subjects (modafinil: 420; placebo: 213) were used to demonstrate 
primary efficacy and safety. Two (2) are nine (9) week, flexible 
(up to 425 mg) 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 mg) fixed dose study with a two (2) week 
withdrawal[C1538d/311/AD/US or, Study 310]. The flexible and 
fixed doses represent 295 and 125 subjects, respectively, who 
were treated with modafinil. 
 
One (1) study is an on-going, 1–year, open label study 
C1538d/312/AD/US (Study 312) to assess longer term safety and 
continued efficacy of modafinil. This trial consists of 533 
subjects (10.2 years, mean), of which, 372 are from flexible 
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dose studies (309, 311); 133 subjects from the fixed dose study 
(310); and 28 subjects from the PK/PD studies (113, 213).  At 
the time of the 4 month submission on 04/19/2005, 48 subject (9 
%) have completed the study; 228 subjects (43 %) have been 
treated for less than 6 months; and 305 (57 %) have been treated 
for more than 6 months. To date, 279 (52 %) of the subjects have 
discontinued from the study for various reasons. This 4 month 
safety update is less than “175 patients treated with modafinil 
for 12 months” that was agreed upon between the sponsor and FDA 
in our 07/08/2004 meeting. 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 studies E1044 and 
E1047 involving 38 pediatric subjects. Study E1044 was a pilot, 
double-blind placebo-controlled trial study of modafinil in ADHD 
in children; and Study E1047 was a pilot, open-label study of 
modafinil in children with ADHD who were responsive to 
methylphenidate. The sponsor has not included these 2 studies in 
the integrated safety database for this submission because 
“validated electronic databases not available”. However, 
clinical study reports are provided.  
 
Study No. C1538a/205/AD/US (Study 205) evaluated the use of 
modafinil for the treatment of ADHD in adults. The sponsor did 
not submit this study report as part of the current submission 
as was discussed in our 07/08/2004 meeting. Minutes of that 
meeting indicate that this study report was previously submitted 
as part of the safety package to support approved supplement NDA 
20-717/S-008. This study was apparently not submitted because it 
was “negative”.  
 
A clinical development program is underway for the use of 
modafinil in children and adolescents with excessive sleepiness 
associated with narcolepsy (IND 59, 661). The safety data from 
those studies are not part of this data set, however, a serious 
adverse event from that study involving a 6 year old with an 
episode of a Reye-like illness will be included as it relates to 
the safe use of modafinil for the proposed ADHD indication  
 
Data from the three pivotal studies 309, 310, and 311 
demonstrate the efficacy of modafinil in children and 
adolescents with ADHD based on  the LOCF analysis of the ITT 
population for the primary efficacy measure, the teacher/phy-
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sician-completed ADHD Rating Scale, Fourth Edition (ADHD-RS-IV) 
(School Version) [p<0.001]. 
 
Worrisome safety signals identified in clinical trials include 
Stevens Johnson Syndrome (and other rashes of unclear 
significance), a possible Reye’s syndrome (and other laboratory, 
hepatic dysfunction), various psychiatric disorders (e.g. 
suicidality, depression, agitation, psychosis and phobias), 
leukopenia/neutropenia; and insomnia (drug: 27 %, placebo; 4 %), 
anorexia (drug: 16 %, placebo; 3 %), and headaches (drug: 20 %, 
placebo; 13 %) of modafinil pediatric and adolescent subjects. 
The presence of a significant amount of insomnia, headaches, or, 
other psychiatric disorders will almost certainly result in off-
label and labeled use of many sleep, analgesic and psychiatric 
medicines which will probably result in increased risk of 
adverse events (e.g. increased risk of skin, liver, or, 
psychiatric problems). 
 
Despite, the demonstration of clinical efficacy, the safety 
profile demonstrates increased and, in this reviewers opinion, 
unacceptable risks to children and adolescents, resulting in the 
recommendation that the Agency take a non-approvable action on 
this submission.  
 
If the outstanding consults bears out the perceived risks, an 
Agency discussion should be undertaken to discuss the need to 
halt all clinical development programs currently underway with 
children (e.g. excessive sleepiness associated with narcolepsy) 
and to consider the need for recommending a stronger warning for 
Provigil (modafinil) as it related to the use of this drug in 
children. 

1.2 Recommendation on Regulatory Action 

I recommend a “non-approvable” action be taken on modafinil for 
the added indication of ADHD in children and adolescents and a 
denial of the request for a partial waiver, requested under CFR 
Part 314.55(c)(3)(i),f providing efficacy and safety information 
in the population younger than 6 years. 
 
Basis for Non-Approvable Action(s):  
1. A sulfone metabolite accumulates to a greater extent in 

subjects weighting less than 30 kg and it is uncertain when it 
reaches steady-state based on the studies performed 
(approximately 6 weeks ?) so we do not know the absolute 
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accumulation of the metabolite in this age group. Age range of 
the 340 mg dose group tested was 5-10 years and the 425 mg 
dose group was 8-13 years. A disproportionate exposure to the 
sulfone metabolites of about 6 times occurred in children 
compared to adolescents and adults.  

2. PK/PD and clinical studies have shown that doses of around 340 
or 425 mg 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 from controlled clinical trials of very rare 
adverse events occurring in these younger age groups: Steven 
Johnson Syndrome (7 years) and other uncertain rashes (1-2/933 
vs. 1 per million background) and Reye’s-like syndromes (only 
36 cases per year since 1987) are only occurring in subjects 
on modafinil. The mean age of subjects with rash was 8.5 
years, did not occur in adolescents and was not observed with 
the adult experience. The case of Reyes-like syndrome occurred 
in a 6 year old. The relation to the drug is uncertain, but 
mean GGT elevations were higher in those receiving increasing 
exposures as to amount (e.g. 340 and 425 mg/day)and duration 
of modafinil(14 % on modafinil compared to 1 % on placebo 
showed increases in GGT over 6 months). Similarly, suicidal 
ideation and psychosis occurred at a mean age of 8 years (all 
psychiatric events in placebo; mean age: 10 years) in subjects 
leaving the trials because of adverse events. Suicidal 
ideation (6: 12 %; one of which was a possible attempt versus 
a gesture), agitation (5: 10 %), depression (2: 4 %) psychosis 
(3: 6 %), another with possible psychosis (1: moderate change 
in mental status, not specified); and phobias (3: 6 %) were 
only reported as reasons for discontinuation for subjects on 
drug. 

4. Anorexia (modafinil: 16 %; placebo: 3 %) and insomnia 
(modafinil: 27 %; placebo: 4 %) are more common than with most 
stimulants except for Adderall XR. Headache (modafinil: 20 %; 
placebo: 13 %) seems to be more common in modafinil subjects 
than others. A table comparing some of the MPH and amphetamine 
products, which are currently available (e.g. Concerta, 
Metadate, Ritalin LA, Focalin, Adderall XR), is indicated in 
Table 1 in the Appendix. The risk of insomnia and headaches 
will most certainly result in various treatment strategies 
(e.g. stopping, restarting; using off label and labeled 
analgesics and sleep medications) perhaps resulting in 
increased dermatological 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 population for ADHD, a none life-
threatening disease and without showing clear, demonstrated 
advantages over existing stimulants.  

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 in this review as it relates to 
continuation of a pediatric development program for modafinil 
for other indications. Further internal discussion of this issue 
is recommended. 

1.3.2 Required Phase 4 Commitments 

•  Further work should be undertaken to characterize the clinical 
significance of the disproportionate sulfone metabolite 
present in children, if it is ultimately decided by the Agency 
that the drug is approvable. 

 
•  Given the fact that the ADHD subjects who were studied were 

moderately to severely ill or greater (CGI-S ≥ 4) and did not 
have learning disability  (Screening score ≥80 on the WIAT-II-
A), the generalizability of findings from this group of 
subjects to other children with less severe ADHD (CGI-S < 
4)with learning disorders is uncertain, and may need to be 
considered as a Phase IV commitment. 

 

1.4 Summary of Clinical Findings 

1.4.1 Brief Overview of Clinical Program 

A table summarizing these trials is included in the Appendix. 
 
Studies 309 and 311 were Phase 3, randomized, double- blind, 
placebo-controlled, 9-week, flexible-dosage (up to 425 mg/ day), 
parallel-group studies, conducted to evaluate the efficacy and 
safety of modafinil (film-coated tablet) in children and 
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adolescents with ADHD. The primary efficacy measure in these 2 
studies was the change from baseline in the teacher/ physician- 
completed ADHD-RS-IV (School Version) total score at endpoint 
(week 9 or the last double-blind treatment period visit). Study 
309 consisted of 198 subjects (131 modafinil, 67 placebo) and in 
Study 311 there were 246 subjects (164 modafinil, 82 placebo), 
totaling 444 subjects (295 modafinil, 149 placebo) for the 
flexible dose studies. 
 
Study 310 was a Phase 3, randomized, double-blind, placebo- 
controlled, 9-week, fixed-dosage (340 or 425 mg/ day), parallel- 
group study conducted to evaluate the efficacy and safety of 
modafinil (film-coated tablet) in children and adolescents with 
ADHD. The 9-week period included a 2-week, randomized, double- 
blinded withdrawal period (weeks 8 and 9). Study 310 consisted 
of 189 subjects (125 modafinil, 64 placebo). 
 
The total number of subjects in these three (3) double-blind 
phase III trials was 633 subjects (420 modafinil, 213 placebo). 
 
Study 312 is a one (1) year flexible dose (170-425 mg/day), open 
label 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 %); 10 .2 yrs, mean]. At the time of this 4 month 
submission, only 48 (9%) of the subjects have completed the 
study. Two hundred and twenty eight (228: 43 %) have been 
treated for less than 6 months, while, 305 (57 %) have been 
treated for more than 6 months. Two hundred and seventy nine 
(279: 52 %) of the subjects have discontinued from the study. 

1.4.2 Efficacy 

Data from studies 309, 311 and 310 demonstrate the efficacy in 
children and adolescents with ADHD. 

1.4.3 Safety 

Worrisome safety signals identified in clinical trials include 
Stevens Johnson Syndrome (and other rashes of unclear 
significance), a possible Reye’s syndrome (and other laboratory, 
hepatic dysfunction), various psychiatric disorders (e.g. 
suicidality, depression, agitation, psychosis and phobias), 
leukopenia/neutropenia; and insomnia (drug: 27 %, placebo; 4 %), 
anorexia (drug: 16 %, placebo; 3 %), and headaches (drug: 20 %, 
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placebo; 13 %) of modafinil pediatric and adolescent subjects. 
The presence of a significant amount of insomnia, headaches, or, 
other psychiatric disorders will almost certainly result in off-
label and labeled use of many sleep, analgesic and psychiatric 
medicines which will probably result in increased risk of 
adverse events (e.g. increased risk of skin, liver, or, 
psychiatric problems). 
 
Postmarketing data in children supports this view with the most 
commonly reported serious ADR’s being mania, hallucination, 
suicide attempt and intentional overdose; and the most commonly 
reported non-serious ADR’s being headache, insomnia, anorexia 
and drug interaction. 

1.4.4 Dosing Regimen and Administration 

The clinical pharmacology/biopharmaceutics review states the 
following, for which the reader is referred for further details. 
 
“Modafinil film-coated tablets 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.   
The following target daily doses are recommended: 

•  Patients less than 30 kg of body weight:  340 mg  

•  Patients at least 30 kg of body weight:  425 mg” 

1.4.5 Drug-Drug Interactions 

The clinical pharmacology/biopharmaceutics review states the 
following, for which the reader is referred for further details. 
 
“Dosage adjustment should be considered for concomitant medications 
that are substrates for CYP3A4, such as triazolam and cyclosporine.  
 
Drugs that are largely eliminated via CYP2C19 metabolism, such as 
diazepam, propranolol, phenytoin (also via CYP2C9) or S-mephenytoin 
may have prolonged elimination upon co-administration with PROVIGIL 
and may require dosage reduction and monitoring for toxicity. 
The effectiveness of steroidal contraceptives may be reduced when used 
with PROVIGIL tablets and for one month after discontinuation of 
therapy. Alternative or concomitant methods of contraception are 
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recommended for patients treated with PROVIGIL tablets, and for one 
month after discontinuation of PROVIGIL.” 

1.4.6 Special Populations 

The reader is referred to the clinical pharmacology/ 
biopharmaceutics review for a complete discussion of this topic. 
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2 INTRODUCTION AND BACKGROUND 

2.1 Product Information 

In 1998, FDA, approved modafinil [Provigil; (NDA 20-717)], a 
wakefulness-promoting agent to improve wakefulness in adult 
patients with excessive daytime sleepiness (EDS) associated with 
narcolepsy. Subsequent approvals occurred (10/2003) for the 
treatment of EDS associated with Obstructive Sleep 
Apnea/Hypopnea Syndrome (OSAHS), and Shift Work Sleep Disorder 
(SWSD). Recommended dosing in these disorders is 200 mg once a 
day, as a single morning dose for patients with narcolepsy 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 
indications, no consistent evidence was demonstrated that doses 
above 200 mg dose conferred additional benefit, although single 
doses of 400 mg/day were well tolerated. Provigil (modafinil) 
tablets come in strengths of 100 and 200 mg, respectively. 
 
The current submission is for modafinil as a new indication in 
the treatment of attention-deficit/hyperactivity disorder (ADHD) 
in children (6-11 Years) and adolescents (12-17 Years). The 
primary basis for safety and efficacy is three (3) Phase 3 
placebo-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 supplement contains a revised drug product 
formulation and requests approval of new tablet strengths (85, 
170, 255, 340 and 425 mg) specifically developed for the use in 
this new indication. Approval of a separate brandname2 (SPARLON ) 
for indication and use of modafinil tablets in ADHD is requested 
by Cephalon (the sponsor) to differentiate this product from the 
originally approved wakefulness-promoting agent, PROVIGIL . 
Significant labeling changes are requested (Appendix: List of 
Proposed Labeling Changes) and labeling was lasted updated for 
Provigil (CBE, 12/02/2004) [History of changes since last 
approved labeling]. 

                                                 
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 Clinical Practice Guidelines Subcommittee3 on 
Attention-Deficit/Hyperactivity Disorder and Committee on 
Quality Improvement listed many of the following drugs as being 
available for the treatment of ADHD. This list has been 
supplemented 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 

•  Adderall XR® 
 
Pemoline  

•  Cylert® discontinued by Abbott 
 
Non-Stimulants 

•  Atomoxetine 
– Strattera® 

 
Second-Line Treatment: Not FDA Approved  
 
Antidepressants:  
 
Tricyclic antidepressants 

•  Imipramine, Desipramine 

                                                 
3 Subcommittee on Attention-Deficit/Hyperactivity Disorder and Committee on 
Quality Improvement. 2001. Clinical Practice Guideline: Treatment of the 
school-aged child with attention-deficit/hyperactivity disorder. Pediatrics 
108:1033-1044. 
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Bupropion 
•  Wellbutrin®, Wellbutrin SR® 

2.3 Important Issues with Pharmacologically Related Products 

Immediate and sustained oral formulations of methylphenidate, 
amphetamine have been associated with insomnia, anorexia, weight 
loss, decreased growth, abdominal pain and hypertension. The 
Agency is looking at these drugs for potential signals as they 
relate to sudden death; myocardial infarction; stroke; psychi-
atric disturbances as suicidality and new onset psychosis; and 
will be evaluating the need for long-term studies by an up-
coming public meeting. A Citizen’s Petition is currently before 
the Agency requesting the removal of Cylert (pemoline) because 
of an increased risk of unpredictable, serious hepatotoxicity 
resulting either in death, or, liver transplantation. 
Atomoxetine (Strattera) has been given a bolded warning because 
of a risk of serious hepatotoxicity. This drug is also being 
examined for new onset psychiatric (e.g. risk of suicide) 
symptoms associated with its routine use. 

2.4 Pre- and Post-Submission Regulatory Activity 

Presubmission 
 
An end of phase II (EOPII) meeting took place with FDA and 
Cephalon on 08/23/2003 to discuss the clinical development 
program for Phase 3. Minutes from the meeting indicate the 
following: 
 

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

 
2. The ADHD Rating Scale–School Version would be acceptable as the 

primary efficacy endpoint; 
 

3. FDA expressed some concern about some ‘signals’ of low WBC’s in 
some of the patients in Study 213. Cephalon acknowledged that 
there appeared to be a transient lowering of WBC around 2-3 weeks 
the clinical significance of which is unknown. FDA recommended 
good safety monitoring and specifying an algorithm for drug 
discontinuation and follow-up monitoring if significant 
neutropenia should occur. Cephalon proposed to increase 
monitoring to a weekly basis in asymptomatic patients with 
significant neutropenia and added that the current patients with 
neutropenic episodes where asymptomatic. In addition, Cephalon 
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offered to increase monitoring to weekly after 6 months. FDA 
commented that the data seemed 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 
would seem to be a good cut-off since there can be a benign 
neutropenia with an ANC < 1000. He continued that in children, in 
general, have lower WBC counts and variability, and that this 
observed drug associated phenomenon may be metabolically based 
and transient and may not be clinically significant. 

 
FDA inquired about in vitro bone marrow testing. Cephalon said 
that no neutropenia was seen in the preclinical adult or juvenile 
studies. Dr. Gerson added that he thought in vitro bone marrow 
testing would provide some reassurance but not 100%. FDA remarked 
that ideally, long-term data with a comparator drug would be 
useful. 
 

4. Ages 13 – 17 would need to be studied for an adolescent claim for 
ADHD. 

 
5. What size safety database will be required for an approvable NDA 

package? 
 
FDA said that between 500 – 600 subjects for one year would be 
ordinarily required if there are no additional safety issues. 

 
6. In addition, we would like to discuss and reach agreement with 

the Division on what clinically relevant secondary endpoints 
could be considered for potential inclusion in labeling at the 
time of an NDA. 
 
FDA reiterated the division policy on secondary endpoints: the 
endpoints must be prospectively designated, replicated, prior 
division agreement should be obtained and the stat plan should 
protect against a Type 1 error. FDA agreed that a global measure 
would be acceptable. 
 

7. Additional Points of Discussion: 
We informed the sponsor that they will need to conduct a study in 
juvenile rats to examine drug effects on neurobehavioral and 
reproductive development. We suggested dosing from about day 10 
of age through sexual maturity. Endpoints should include effects 
on motor activity, learning/memory, and mating/fertility. We 
suggested that dosing be terminated prior to testing (or that 
parameters be measured prior to the daily dose) in order to 
prevent acute drug effects from interfering with assessment of 
more permanent effects on development. We suggested that the 
sponsor submit a protocol for our comments. We indicated that 
this study could be done concurrently with the proposed clinical 
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trial since previously performed studies in young animals did not 
reveal serious toxicity. 

 
8. FDA requested PK/PD data from the clinical trial. 

 
9. FDA also recommended monitoring for signs of withdrawal in the 

clinical trial. 
 

Another meeting took between FDA and Cephalon took place on 
07/08/2004 to discuss the content and format of the planned 
supplemental application to NDA 20-717 for Attention-Deficit 
Hyperactivity Disorder (ADHD). Selected sections of the minutes 
of that meeting are noted below: 
 
1. At the time of initial submission, the sNDA will include clinical 

safety data from approximately 300 children and adolescents with 
ADHD who have been treated with modafinil for at least 6 months. The 
four-month safety update will include data from approximately 175 of 
these patients treated with modafinil for 12 months, with an 
additional 90 patients treated for at least 6 months. 

This extent of exposure is consistent with the ICH Guideline for 
Industry “The Extent of Population Exposure to Assess Clinical 
Safety: For Drugs Intended for Long-term Treatment of Non-Life-
Threatening Conditions (ICH-E1A)”. Does the FDA agree that this 
would be an acceptable safety data package for filing of this 
sNDA? 

 
FDA Response: We find this acceptable. 
 

2. FDA stated that we would like to see drug exposure displayed by age 
and dose. FDA also expressed a preference for exposure by patient-
years. Page 27 of the meeting information 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 Cephalon’s 
narratives for deaths, withdrawals due to AEs, and serious AEs be 
grouped all together in one place in the submission and state that 
it is complete. Cephalon confirmed that would be the case. FDA 
stated a preference of patient profiles or an algorithm for the 
reviewer to be able to gather all the relevant data for particular 
patients (i. e., patients with narratives). It was agreed that 
Cephalon would provide the reviewer with a sample/ plan ahead of 
time to address this point. FDA asked if ECGs in the clinical 
studies were performed at the estimated tmax of modafinil. Cephalon 
stated that they were not specifically scheduled in this fashion. 
FDA also asked about the adverse event collection during the 
withdrawal period of our fixed dose study. Cephalon 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 acknowledged that Cephalon’s trials were 
completed. Cephalon will take these points into consideration for 
presentation of data in the sNDA.  

 
3. The completed clinical study report of modafinil tablets for the 

treatment of ADHD in adults (Study No. C1538a/ 205/AD/US) was 
previously submitted as part of the safety package to support 
approved supplement NDA 20- 717/ S- 008. As Cephalon will be seeking 
approval for the treatment of children and adolescents 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 Cephalon did not want 
to submit this study and Cephalon responded that it was because 
the study was negative. 
 

4. Cephalon is evaluating the secondary efficacy variables, from the 
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 meeting: 
endpoints must be prospectively designed, replicated, prior division 
agreement should be obtained and the statistical analysis plan 
should protect against Type 1 error. Can FDA confirm that this is 
the current policy or advise of any subsequent changes, or provide 
any additional information to be taken into consideration regarding 
these specific endpoints?  

 
[We agree with the following response provided by Cephalon in 
their minutes of July 27, 2004; we have included minor editorial 
changes.] FDA Response: FDA confirmed that there is no change in 
their policy. FDA stated that Cephalon’s selection of TOVA errors 
of omission would be “problematic” and they would not permit this 
as a key secondary efficacy variable for labeling. FDA stated 
that a critical part of their policy is that the variable looks 
at something beyond and very different from the primary endpoint 
domain. FDA’s position is that this variable looks at inattention 
and so does the primary. Cephalon stated that TOVA is more of an 
objective measure vs. the subjective ADHD Rating Scale. FDA 
restated that this is still not looking at something very 
different. Cephalon also raised the point that it is a 
performance based test. Even though TOVA is performance based 
evaluation, FDA’s position is that it is not adding anything and 
is still basically measuring the same thing. FDA stated that 
Cephalon can present a case in the submission, but this is their 
position.  
 

5. Drug interaction studies: No additional drug interaction studies are 
requested.  
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6. Dosing/ administration instructions in the label: Cephalon raised 
the question of whether or not dosing recommendations could be given 
by weight; the Agency stated that this would be a matter of review.  

 
7. Cephalon’s plans regarding labeling: Cephalon stated that they plan 

to propose separate labeling and a new tradename. The Division 
stated that a separate tradename is not acceptable. The Division 
further stated that at this time the Agency does not permit a 
separate tradename for the same drug product. The Division agreed 
that Cephalon could put together an argument and supporting package 
and send it to FDA for review. 

 
Postsubmission 
Cephalon submitted an electronic submission on 12/20/2004 
containing efficacy and safety information on the all studies, 
previously identified, and preliminary safety data on Study 312. 
A fling review identified potential review issues which were 
communicated to Cephalon on 03/15/2005 who responded as 
indicated below (blue font) on 04/13/2005. Clinical issues 
identified consisted of: 
 

1. Please provide a listing of all serious non-US and US 
postmarketing serious adverse events. Please include a listing as 
well as post-marketing reports (serious and non-serious) of 
leucopenia or neutropenia for Modafinil. The reports should be 
separated by age (pediatric, adolescents, and adults) and should 
include an integrated summary and discussion of these 
experiences. 
 
Cephalon will provide the above requested information in the 
forthcoming 4-Month Safety Update for this supplemental 
application. 
 

2. You have not provided an adequate literature search (methodology 
and results) since only references were listed. Please provide a 
full review and discussion of the world literature for modafinil 
targeted to the safety of the present indication of ADHD. Please 
warrant that this is a complete and detailed review of the 
world’s published literature and identify the cut-off date. The 
literature review should also include a complete review and 
discussion of the safety as it applies to any use of modafinil in 
any indication. 
 
Cephalon will provide the above requested information in the 
forthcoming 4-Month Safety Update for this supplemental 
application. 
 

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

4. Provide a table of contents for the ISS. 
 

The electronic bookmarking structure of the Summary of Clinical 
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 document did not need to be provided at 
this time. It was also agreed that Cephalon would provide a table 
of contents for the updated Summary of Clinical Safety in the 
forthcoming 4-Month Safety Update. 
 

The 4-Month Safety Update was received electronically on 
04/19/2005 and incorporated additional Study 312 data into the 
integrated safety summary. No separate study report was received 
for Study 312. Included with this submission was the following: 
 

1. A listing of all non-U.S. and U.S. serious postmarketing adverse 
event reports (Appendix D)  

 
2. A listing and discussion (Section 6.2) as well as the reports 

(Appendix E) of leukopenia and neutropenia for modafinil. 
 

3. Additionally, in response to the request in the March 15, 2005 
filing communication, a review of the worldwide published 
literature is provided in Appendix B. 

 
The review of the worldwide literature was inadequately reviewed 
in this addendum submission 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 October 16, 2000, Office of Postmarketing Drug Risk 
Assessment (OPDRA) Postmarketing Safety Review/Consult4 from 
Provigil approval date (12/24/1998) to 09/20/2000 looked at 
neutropenia and leukopenia associated with off-label used of 
modafinil based on Cephalon Study 206 study showing an 
                                                 
4 Kortepeter C Through Beitz J To Katz R. OPDRA Postmarketing Safety 
Review/Consult for Neutropenia, Leukopenia, Off-label usage for ADD/ ADHD; 
10/16/2000. 
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unexpected decline in white blood cells (WBC’s) and absolute 
neutrophil counts (ANC’s). This review identified two (2) 
symptomatic cases (fever, chills, flu-like symptoms) of 
leukopenia (WBC: 1.4, 2.2) in AERS which occurred in adults, 2-3 
weeks after the initiation of modafinil. One of these cases was 
an agranulocytosis. 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/ 
leukopenia and agranulocytosis (previously coded as leukopenia 
in the previous review). In addition, “there were 20 cases of 
various infectious processes occurring during modafinil use. 
 
This review like the earlier one stated that there was no 
objective blood data which might predict patients at risk for 
developing viral and bacterial infections. The events included 
the following upper respiratory tract infection (URI)-3, Herpes 
Zoster, staphylococcus and herpes infection, UTI-3, rash-2 
pneumonia-2, cellulites, bone tuberculosis, scabies infestation, 
viral meningitis, influenza like illness, gastroenteritis, rash 
and UTI, and erythema multiforme.  As similar to the findings 
noted in the prior documents. “   
 
In response to this sNDA application, a update consult5 was done 
for the period 08/09/2003 to 07/20/2005. It showed one case each 
of neutropenia (1), febrile neutropenia (1), and pancytopenia 
(1). None of these cases occurred in pediatric patients. Amongst 
these three cases there was not enough detail to determine 
causality. 
 
The Consult notes “that currently there is no pediatric 
postmarketing issue with modafinil and neutropenia. However, 
this may be due to limited use of modafinil in pediatric 
patients. Since a signal for neutropenia was identified in a 
clinical trial of modafinil treatment for pediatric patients 
with Attention Deficit Hyperactivity Disorder (ADHD), if 
modafinil is approved and marketed for pediatric patients with 
ADHD, appropriate labeling and a possible postmarketing 
commitment may be needed.” 
 
 
 
 

                                                 
5 Saini S Through Avigan M To Katz R, Second Update AERS report for 
neutropenia with modafinil; 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 name, Attenace 
(NDA#: 20-717/S-019). Upon the initial steps in the proprietary 
name review process (EPD), the Division of Drug Marketing, 
Advertising and Communications (DDMAC) did not recommend the use 
of the proprietary name, Attenace. The consult states: 
 
This drug is indicated for the treatment of attention deficit 
hyperactivity disorder. When considering the first two syllables 
of a three syllable name, 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; mental concentration; 
observant. The drug's therapeutic use is suggested by these 
first two syllables… Furthermore, definitions for the last 
syllable, "ACE," suggest "the best," or "first rate." Combining 
these two suggestive portions create a superiority claim, in 
that this drug is the best at helping one to be attentive or 
mentally focused.  The name is misleading in the absence of 
supporting substantial evidence or substantial clinical 
experience to support this superiority claim.” 
 
A 07/20/2005 consult6 reviewed the proprietary name, Altavige 
(NDA#: 20-717/S-019). Upon the initial steps in the proprietary 
name review process (EPD), the Division of Drug Marketing, 
Advertising and Communications (DDMAC) did not recommend the use 
of the proprietary name, Altavige, from a promotional 
perspective because it’s overly fanciful and overstating the 
efficacy of the product.  The consult states: 
 
“We do not recommend approval of the proposed trade name and 
offer the following comments. The name is misleading because it 
overstates the efficacy of the drug by suggesting that a patient 
taking this drug will reach the highest level of vigilance, when 
such has not been demonstrated by substantial evidence or 
substantial clinical experience. The first portion of the 
proposed name, “alta,” is Latin, meaning high, lofty or deep. 
The second portion of the word, “vige”, could easily be 
extracted into vigilance, especially as the consumer base 
becomes familiar with the indication for this product. Coupling 
these two images creates the notion of a higher state of 

                                                 
6 Wisniewski L. Through Toyer D. To Katz R. ODS Consult 05-0061; Attenace; 
Altavige: NDA 20-717/S-019; 03/17/2005. 
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vigilance. 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 
preclude the sponsor from disseminating reminder advertisements 
or labeling, both of which are prohibited from making any 
suggestions or representations about the drug being advertised.” 
 
An amendment for the replacement brandname (SPARLON) to this 
application is dated 08/23/2005. A new DMETS consult in response 
to this is pending. 

3.3 Good Clinical Practice Branch/DSI 

The Good Clinical Practice Branch I & II (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 problem was 
identified at the following clinical site: 
 
Roberta Ball, MD7 
CNS Research Institute 
Philadelphia, PA 
Study 311/Patients Enrolled (13) 
 
A clinical inspection summary8 indicates that there were no major 
issues with this site. 
 
Samuel Boellner, MD 
Clinical Study Centers 
Little Rock, Arkansas 
Study 309/ Patients Enrolled (18) 
 
The following site was found not to have adhered to the 
“applicable statutory requirements and FDA regulations governing 
the conduct of clinical investigations.”  
 
James A. Knutson, M.D.9 
Eastside Therapeutic Resource 
Kirkland, WA 
Study 310/Patients Enrolled (21) 
 

                                                 
7 Khin N. Letter to R. Ball, MD, 07/14/2005. 
8 Tavarezpagan J Through Khin N. To Taylor R, Mannheim G, Katz R. Clinical 
Inspection Summary, NDA 20-717/S-019, Provigil (modafinil; 09/09/2005. 
9 Khin N. Letter to J. Knutson, MD, 08/16/2005. 
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DSI determined that: 
•  The study was not conducted according to the 

investigational plan [21 CFR 312.60] based upon: 
o A failure to obtain urine pregnancy tests for several 

subjects of child bearing potential at specific visits 
(Subjects: 001: Wk 9; 012: Screening; 014: Screening 
and week 6/early termination; and 015: Screening and 
baseline); 

o A failure to obtain hematology tests for several 
subjects at specified visits (Subjects: 005: 
Screening, baseline, WK 5; 014: Wks 3, 7) 

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

 

3.4 Office of Clinical Pharmacology and Biopharmaceutics 

The review from the Office of Clinical Pharmacology and 
Biopharmaceutics/ Division of Pharmaceutical Evaluation I 
(OCPB/DPE-1) is pending at the writing of this sNDA. Dr. 
Christine Garnett, the reviewer, and I met on 08/30/2005 to 
discuss findings from the Clinical Pharmacology Review. She 
noted that the table below from Study 113, indicated that a 
sulfone “metabolite accumulates to a greater extent in patients who 
weigh less than 30 kg. The age range of the 340 mg dose group is 5-10 
years and the 425 mg dose group is 8-13 years.   Of note, this 
represents only 2 weeks of daily dosing. Due to the auto induction in 
CL/F for parent modafinil, steady state is not achieved until 6 weeks 
(half-life =12 days).  Therefore, we do not know the "absolute" 
accumulation of this metabolite.” 

 
 
She noted that in her reviews of Studies 206 and 207 (Phase 2 
studies), there were several subjects with ANC values less than 
1000 mm3. No problems were identified with the pharmacokinetic 
modeling/simulations of data from Phase 2 studies in children. 
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3.5 Pharmacology 

 
The review from the Pharmacology is pending at the writing of 
this sNDA. The significance of the sulfone metabolite 
accumulation in pediatric subjects was discussed with Dr. Aisar 
Atrakchi of Pharmacology on 08/31/2005. Her e-mail response of 
that date is below. 
 
“I have written a memo for the filing meeting held Feb 9 05.  The 
issue of higher levels of the sulfone in pediatric ADHD than in adults 
and than in repeat dose animals was already known.  The sponsor for 
this reason conducted the following 2 studies where they administered 
the sulfone directly to rats: 
 

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

 
Also there are a number of studies with modafinil in juvenile/neonatal 
rat and dog where they measured plasma levels and exposure of the 
sulfone and the acid metabolites. 
 
Based on the 1mo tox/TK with the sulfone, rats were dosed 50, 100, 
200mg/kg/d by gavage.  The AUC for the sulfone at 200mg/kg/d was 161 
and 254ug.hr/ml in males and females respectively, on d1 and the 
corresponding values on d28 were 120 and 326ug.hr/ml respectively.  
The AUC in humans based on study 113 (Christine’s email to you on Aug 
30th) is 315ug.hr/ml following repeat dosing.  Therefore, a safety 
margin of approximately 1 is seen for female rats but <1 in male rats. 
Based on 13wk oral gavage tox/TK study of modafinil in juvenile rats, 
TK parameters were measured for mod, mod-acid, and mod-sulfone.  AUC 
for the sulfone at the highest dose of 240mg/kg/d modafinil on d1 was 
1131 and 1027ug.hr/ml in males and females respectively, this 
represent about 4 and 3x the 315ug.hr/ml clinical AUC for the sulfone 
shown in the table from study 113 (Christine’s email to you on Aug 
30).  The corresponding values on d91 were 49 and 22ug.hr/ml 
respectively, i.e. exposure decreased with repeated dosing.   In 3mo 
tox/TK with mod in the prejuvenile dog, exposure values for the 
sulfone at the highest modafinil dose of 75mg/kg/d were 83ug.hr/ml for 
both males and females on d14 and on d97 they were 48 and 42ug.hr/ml 
in males and females respectively.  Clearly these values are less than 
the 315ug.hr/ml measured in young patients. Therefore, the rat is the 
better animal model for safety assessment of the sulfone. 
 
The toxicity profile of the sulfone seems comparable to that of the 
parent and no new toxicities were observed in the 1mo study.  The 
genetic tox assessment for the sulfone was not done per se because 
this metabolite is formed by the rat S9 in the studies carried out 
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with mod and therefore, the genetic potential for the sulfone was 
assessed indirectly. 
 
Based on the above, I think the safety of the sulfone in children has 
been assessed. However, I will get back to you soon to confirm this 
since I really need to review some of these studies in detail.” 

3.6 Biometrics  

The Division of Biometrics I (HFD-710) confirms that the data 
from the three pivotal studies 309, 310, and 311 demonstrate the 
efficacy of modafinil in children and adolescents with ADHD. 

3.7 CMC (and Product Microbiology, if Applicable) 

The reader is referred to the Chemistry Review for this 
submission. 

3.8 Animal Pharmacology/Toxicology 

The reader is referred to the Animal Pharmacology/Toxicology 
Review for this submission and related reviews under IND 59, 
661. 

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY 

4.1 Sources of Clinical Data 

Cephalon submitted an electronic submission on 12/20/2004 
containing efficacy and safety information on all studies, 
previously identified, and preliminary safety data on Study 312. 
A fling review identified potential review issues communicated 
to Cephalon on 03/15/2005 who responded by e-mail on 03/18 and 
3/29/2005, and by letter on 04/13/2005. The 4-Month Safety 
Update was received electronically on 04/19/2005 and 
incorporated additional Study 312 data into the integrated 
safety summary. No separate study report was received for Study 
312. Included with this submission was information identified in 
the filing meeting. The reader should refer to Section 1.7, Pre- 
and Post-Submission Regulatory Activity for further discussion 
of these issues. 
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4.2 Tables of Clinical Studies 

Tables 1, entitled, Tables Summarizing Clinical Trials Submitted 
in Support of sNDA summarizes all the clinical studies submitted 
for the proposed indication. It is located in the Appendix of 
this report. 

4.3 Review Strategy 

The clinical review was divided into two general sections-
efficacy and safety review. The review of efficacy focused on 
the individual pivotal studies. There was no examination of 
pooled efficacy data. Safety data was examined starting from the 
integrated summary of safety (ISS). Serious adverse events and 
adverse dropouts were reviewed for both pivotal studies for the 
proposed ADHD claim. Data from controlled clinical trials of 
ADHD were pooled, when appropriate, to explore common and drug 
related adverse events, treatment related changes in laboratory 
analytes, changes in vital signs, and other specific searches.  

4.4 Data Quality and Integrity 

The submission was checked for internal consistency. Various 
narrative summaries were checked against the table listings to 
help ensure the accuracy of some of the safety data. The 
Division of Scientific Investigations (DSI) was consulted and 
they made sample site visits. 

4.5 Compliance with Good Clinical Practices 

Trials were conducted in accordance with Good Clinical Practice 
Guidelines (GCP). 

4.6 Financial Disclosures 

Cephalon included FDA Form 3455, a Disclosure of Financial 
Interests and Arrangements of Clinical Investigators for 
presumably all the investigators for the following clinical 
trials (309, 310, 311 and 1024). This form states as indicated 
below. 
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A separate Form 3455 and a letter of financial disclosure 
(11/11/2004) for               M.D., was included for Site # 
   , relating to Protocol #    . Relevant information is pasted 
below from Form 3455, and the disclosure letter. 

 

 
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 Cosmetic Act in connection with this 
application. 
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No signed individual investigator forms were included with this 
submission. 

5 CLINICAL PHARMACOLOGY 

5.1 Pharmacokinetics 

The reader is referred to the Clinical Pharmacology/ 
Biopharmaceutics Review for a complete discussion. 

5.2 Pharmacodynamics 

The reader is referred to the Clinical Pharmacology/ 
Biopharmaceutics Review for a complete discussion. 

5.3 Exposure-Response Relationships 

The reader is referred to the Clinical Pharmacology/ 
Biopharmaceutics Review for a complete discussion. 

6 INTEGRATED REVIEW OF EFFICACY 

6.1 Indication 

These studies were conducted to demonstrate that modafinil is an 
effective and safe treatment for children and adolescents with 
ADHD. 

6.1.1 Methods 

The review of clinical efficacy of provigil for the treatment of  
Attention Deficit Hyperactivity Disorder (ADHD) in children 
between the ages of 6-11 years and adolescents between the ages 
of 12-17 years focused on three (3) phase III studies involving 
420 subjects exposed to modafinil and 213 subjects who received 
a placebo. These studies consisted of two (2), nine (9) week 
flexible dosage (up to 425 mg) studies with 9-week double-blind 
treatment periods; and one seven (7) week fixed dose study (340, 
425 mg)  followed by a 2-week randomized-withdrawal period. The 
flexible dose studies were called Study 309 [198 subjects (131 
modafinil, 67 placebo)] and Study 311 [246 subjects (164 
modafinil, 82 placebo)], respectively. The fixed dose study was 
called Study 310 [189 subjects (125 modafinil, 64 placebo)]. 
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These studies are indicated in sponsor’s Table 1, which is 
pasted below. 
 

 

6.1.2 General Discussion of Endpoints 

The primary efficacy variable was the change from baseline to 
the last post baseline visit on the total score of the 
teacher/physician-completed ADHD Rating Scale-IV (ADHD-RS-IV) 
(School Version) for Studies 309, 311 (week 9 or last double 
blind treatment period visit), and Study 310 (week 7 or the last 
double-blind treatment period visit) . The ADHD-RS-IV (School 
Version) (Barkley 1990) assesses the frequency of each of 18 
individual criteria symptoms of ADHD in the DSM-IV on a 4-point 
Likert scale (0=never or rarely, 1=sometimes, 2=often, or 3=very 
often). The ADHD-RS-IV (School Version) was completed by the 
investigator by interviewing the patient’s weekday teacher.  At 
the assessment, the rater asked the teacher to make a 
determination of symptomatic frequency that best described the 
child’s school behavior (in accordance with DSM-IV guidelines) 
since the last clinic visit. This assessment was completed at 
approximately 1300 (± 1 hr) at least 4 days after the patient’s 
last clinic visit and before the upcoming clinic visit. A copy 
of the ADHD Rating Scale-IV (ADHD-RS-IV) (School Version) is in 
the Appendix of this report. 
 
The efficacy measures evaluated in the three (3) Phase III 
placebo-controlled studies are summarized in Table 2, copied 
from Cephalon’s submission10. 
 

                                                 
10 Section 2.7.3 Summary of Clinical Efficacy, Section 1.2.4 Efficacy 
Measures and Variables, pg. 4. 
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Reviewer Comment(s): 
It is not clear what the mechanics were for each assessment. Did 
the same physician investigator go to the school each week, or, 
did the teacher come to the investigator with the child? If the 
teacher went to the investigator was the teacher paid a stipend 
for performing this task? No information could be identified by 
the reviewer about the consistency of the raters from week to 
week. Did the same teacher do the rating throughout the study? 
Did the same investigator fill out the form each week?  
 
At the assessment, the rater asked the teacher to make a 
determination of symptomatic frequency that best described the 
child’s school behavior (in accordance with DSM-IV guidelines) 
since the last clinic visit. How did the teacher track these 
behaviors? Were teachers trained according to DSM-IV guidelines, 
as the sponsor’s description might suggest. The sponsor needs to 
provide more information about the mechanics of using this 
instrument and any possible variables which may have been 
introduced into the measurement. 
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Secondary measures consisted of the ADHD-RS-IV (Home Version), 
the Clinical Global Impression of Severity (CGI-S), and Change 
(CGI-C), Test of Variables of Attention (TOVA), Social Skills 
Rating Scale (SSRS), parent-rated Conners’ Parent Rating Scale, 
Revised, Short Form (CPRS:R-S) and the quality of life Child 
Health Questionnaire (CHQ). 

6.1.3 Study Design 

The Phase 3, randomized, placebo-controlled, parallel-group 
studies 309 and 311 were identically designed flexible-dosage 
studies with 9-week double-blind treatment periods. Study 310 
had a fixed dosage design (340 or 425 mg/ day) with a 7-week 
double-blind treatment period followed by a 2-week randomized- 
withdrawal period. 
 
In studies 309 and 311, subjects were randomized to receive 
either modafinil or placebo tablets (2: 1). The study consisted 
of a 1 to 4week screening/washout period, followed by 9 weeks of 
double blind treatment. Visits included screening, washout, 
baseline, and weeks 1, 2, 3, 5, 7, and 9 (or early termination). 
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 may have remained at the current dosage or 
the dosage may have been increased (up to 425 mg/day). If a 
subject was unable to tolerate the study drug, the dosage may 
have been decreased (minimum dosage of 170 mg/day). At the 
completion of the study, subjects were eligible to enroll into a 
1 year open-label extension study (C1538d/312/AD/US). In 
addition, subjects who completed at least 4 weeks of double- 
blind treatment and did not withdraw due to an adverse event 
were also eligible to enroll into the open-label extension 
study.  
 
Study 310 had a 1 to 4 week screening/ washout period, followed 
by 9 weeks of treatment with the study drug. Patients were 
randomized at baseline to 1 of 3 treatment groups: modafinil/ 
modafinil; modafinil/placebo; or placebo/ placebo. For the first 
7 weeks of treatment, subjects randomized to modafinil weighing 
less than 30 kg received 340 mg/day of modafinil and subjects 
weighing at least 30 kg received 425 mg/ day of modafinil. 
Subjects assigned to placebo received matching placebo on the 
basis of weight. Study drug was titrated during the first 7 to 9 
days of the treatment period. Subjects remained at their 
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randomized dosage for the remainder of the 7 week, double-blind 
treatment period. The final 2 weeks (weeks 8 and 9) of the study 
was the randomized withdrawal period, when modafinil-treated 
subjects received either modafinil or placebo and placebo-
treated subjects continued taking the placebo for a 2-week 
period according the original randomization. Subjects received 
either 4 or 5 tablets per day (on the basis of body weight) of 
85 mg modafinil or placebo during the withdrawal period. Visits 
included screening, washout, baseline, and weeks 1, 2, 3, 5, 7, 
and 9 (or early termination). Subjects who completed at least 4 
weeks of double-blind treatment and did not withdraw due to an 
adverse event were eligible to enroll into a 1 year open-label 
extension study (Study 312).  
 
The overall study schema for studies 309 and 311 and study 310 
is presented in two (2) diagrams submitted by the sponsor which 
are included in the appendix of this report. 

6.1.4 Study Sites, Investigators, Duration of Study 

Study 309: This study was conducted over the 6.5-month period 
from 11/08/2003 to 05/27/2004 by the investigators and at the 18 
sites identified in the Appendix.  
 
Study 311: This study was conducted over the 7-month period from 
11/11/2003 to 06/11/2004 by the investigators and at the 24 
sites identified in the Appendix. 
 
Study 310: This study was conducted over the 6.5-month period 
from 11/08/2003 to 06/02/2004 by the investigators and at the 17 
sites identified in the Appendix.  
 

6.1.5 Study Objectives and Population Studied 

Objective(s): The primary objective of these three(3) studies 
was to evaluate the efficacy of modafinil treatment as compared 
to placebo, in alleviating the symptoms of ADHD in children and 
adolescents as assessed by the change from baseline to the last 
baseline visit [week 9 (Study 309, 311), week 7 (study 310) or 
early termination] in the total score from the teacher/physician 
completed ADHD Rating Scale-IV (ADHD-RS-IV) (School Version).  
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Population: The subjects were to be healthy outpatient children 

(6-17 years) with an IQ ≥ 8011 with moderate to severe12,13 DSM-IV 
diagnosed ADHD14 without learning disabilities15 that were 
attending a full-time school (not home school) and had a teacher 
willing and able to participate for the duration of the study. 
Subjects were excluded from the study if they had any 
psychiatric co-morbidity (psychotic disorder, suicide risk, 
depression, mood, anxiety disorder, substance abuse, etc.); if 
they failed to respond to 2 or more adequate courses (dose and 
duration) of stimulant therapy; had any clinically significant 
deviation from the normal range(s) in the physical examination 
findings, ECG results, or clinical laboratory test results 
(e.g., hematology, serum chemistry, urinalysis) at the screening 
visit; had an absolute neutrophil count (ANC) was below  
1000/mm3; had hypo- or hypertension; had any active, clinically 
significant gastrointestinal, cardiovascular, hepatic, renal, 
hematologic, neoplastic, endocrine, neurologic, immuno-
deficiency, pulmonary, or other major clinically significant 
disorder/disease; and had a clinically significant illness 
within 4 weeks of the baseline visit. 
 
Study 309: Of the 200 subjects who were randomized, 128 who 
received modafinil and 67 who received placebo were analyzed for 
efficacy. Subject disposition is identified in sponsors Figure 2 
included in the Appendix of this report. Demographic and 
Baseline Characteristics is included in the Appendix. The 
treatment groups were comparable in demographic and baseline 
characteristics (mean age: 9.9 years; range: 6-16 years), sex 
[males > female 2.7:1], most were white (white: 72 %; black 18 
%; other: 10 %), and had a mean weight of 40.1 kg (range: 18.6 -
87.1 kg) and a mean height of 141.8 cm (range: 114.3-186.2).  
Sixty-seven (67: 51 %) of the modafinil and 42 (63 %) 109 of the 
placebo received prior ADHD medications (Sponsors Table, Summary 
15.6). The majority (70%) had the combined subtype of ADHD. CGI-
S scores at baseline indicated that approximately 82% of 

                                                 
11 Wechsler Intelligence Scale for Children, Third Edition (WISC-III): two 
(2) subsets (vocabulary [verbal group] and block design [performance group]) 
of the WISC-III were used to estimate IQ. 
12 Clinical Global Impression Severity of Illness (CGI-S) rating ≥ 4 
(moderately-severely ill or greater) 
13 Teacher/physician-completed ADHD-RS-IV (School Version) total and/or 
subscale score of ≥ 1.5 SD above age/gender norm after washout. 
14 Diagnostic Interview Schedule for Children, Fourth Edition (DISC-IV) 
15 Screening score ≥80 on the Wechsler Individual Achievement Test, Second 
Edition, abbreviated (WIAT-II-A) 
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subjects were moderately to markedly ill and approximately 17% 
were severely ill. 
 
Study 311: Of the 248 subjects who were randomized, 164 who 
received modafinil and 82 who received placebo were analyzed for 
efficacy. Two subjects randomized to the placebo group did not 
receive study drug. One additional subject randomized to placebo 
and 1subject randomized to modafinil group were not evaluable 
for efficacy. The treatment groups were comparable in demographic 
and baseline characteristics (mean age: 10 years; range: 6-17 
years), sex [males > female 2.4:1], most were white (white: 77 
%; black 10 %; other: 13 %), and had a mean weight of 42.9 kg 
(range: 18.6 -85.4 kg) and a mean height of 144.2 cm (range: 
110.2-195.6). Seventy-six (76: 46 %) of the modafinil and 37 (45 
%) of the placebo received prior ADHD medications (Sponsors 
Table, Summary 15.6). Fifty-nine percent (59 %) had the combined 
subtype of ADHD, 38 % had the inattentive type, and 3 % had the 
hyperactive/impulsive type. CGI-S scores at baseline indicated 
that approximately 85 % of subjects were moderately to markedly 
ill and approximately 15 % were severely ill. 
 
Study 310: Of the 190 subjects who were randomized, 126 who 
received modafinil and 64 who received placebo were analyzed for 
efficacy. Of these, 189 subjects received at least 1 dose of 
study drug (safety analysis set), 183 had at least 1 post-
baseline efficacy assessment (full analysis set), and 120 (63%) 
subjects completed at least 7 weeks of double-blind treatment. 
In addition, 120 entered, and 115(61%) completed the randomized 
withdrawal period. The treatment groups were comparable in 
demographic and baseline characteristics (mean age: 10.1 years, 
modafinil; 9.7 years, placebo; range: 6-17 years), sex [males > 
female; 2.4:1; modafinil: 74 % male, 26 % female; placebo: 66 % 
male, 34 % female], most were white (white: 80 %; black 11 %; 
other: 9 %), and had a mean weight of 40.3 kg [(range: 19.6 -
98.4 kg); ≤ 30 kg(36 %), ≥ 30 kg (64 %)] and a mean height of 
141.7 cm (range: 112-185). Sixty-six (66: 53 %) of the modafinil 
and 38 (59 %) of the placebo received prior ADHD medications 
(Sponsors Table, Summary 15.6). Sixty-seven percent (67 %) had 
the combined subtype of ADHD, 27 % had the inattentive type, and 
5 % had the hyperactive/ impulsive type. CGI-S scores at 
baseline indicated that approximately 91 % of subjects were 
moderately to markedly ill and approximately 9 % were severely 
ill. 
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Reviewer Comment(s): 
Given the fact that the ADHD subjects who were studied were 
moderately to severely ill or greater (CGI-S ≥ 4) and did not 
have learning disability  (Screening score ≥80 on the WIAT-II-A), 
the generalizability of findings from this group of subjects to 
other children with less severe ADHD (CGI-S < 4)with learning 
disorders is uncertain, and may need to be considered as a Phase 
IV commitment. 

6.1.6 Study Assessments and Analysis Plan 

Assessments: Screening assessments were to include a medical and 
psychiatric history and physical examination, review of 
inclusion and exclusion criteria, vital signs, recording 
concomitant medications, clinical laboratories, a 12 lead ECG.  
Screening diagnostic assessments included: the Diagnostic 
Interview Schedule for Children, Fourth Edition (DISC-IV); the 
Wechsler Intelligence Scale for Children, Third Edition (WISC-
III); the Wechsler Individual Achievement Test, Second Edition, 
abbreviated (WIAT-II-A); the Teacher/physician-completed Rating 
Scale-IV (ADHD-RS-IV) (School Version); and the Clinical Global 
Impression (CGI). 
 
The primary efficacy measure was the Teacher/physician-completed 
Rating Scale-IV (ADHD-RS-IV) (School Version). The secondary 
efficacy measures were the TOVA response time and errors of 
omissions and commissions [weeks 3, 7, and 9, and last post-
baseline visit]; the ; teacher/physician-completed ADHD-RS-IV 
(School Version) total scores [weeks 1, 2, 3, 5, 7, and 9; 
subscale scores for inattention and hyperactivity-impulsivity at 
weeks 1, 2, 3, 5, 7, and 9, and last post-baseline visit- at 
weeks 3, 7, and 9, and last post-baseline visit]; parent/ 
physician-completed ADHD-RS-IV (Home Version)total and subscale 
(inattention and hyperactivity-impulsivity) scores [weeks 1, 2, 
3, 5, 7, and 9, and last post-baseline visit]; the CGI-C ratings 
(for improvement of ADHD symptoms) [weeks 1, 2, 3, 5, 7, and 9, 
and last post-baseline visit]. Additional efficacy variables 
included the Social Skills Rating Scale (SSRS), the Conners 
Parent Rating Scale (CPRS: R-S) and the Child Health 
Questionnaire (CHQ). 
 
Safety monitoring assessment included physical examinations, 
vital signs, weight, ECG’s, clinical laboratories and recording 
of adverse events. 
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A copy of the Study Procedures and Assessments for Studies 309, 
311 and 310 are included in the Appendix of this report. 
 
Analysis Plan: The primary efficacy variable was the change from 
baseline to the last double-blind treatment period visit 
(endpoint) in the total score from the teacher/physician-
completed ADHD-RS-IV (School Version). These data were analyzed 
using an analysis of covariance (ANCOVA) model that includes 
treatment and center as factors, and the corresponding baseline 
variable as a covariate. 

6.1.7 Disposition of Study Subjects 

Diagrams and tables showing Patient Disposition for Studies 309, 
311, and 310 are included in the Appendix. 
 
Study Subjects (Study 309): Two hundred (200) subjects were 
randomized to modafinil (133) or placebo (67). Of these, 198 
subjects received at least 1 dose of study drug (131: modafinil; 
67: placebo) who were evaluated for safety. One hundred twenty 
eight (128) subjects on modafinil and 66 subjects on placebo 
were evaluated for efficacy. One hundred and forty one (141) 
subjects completed at least 9 weeks of double-blind treatment 
[modafinil (100); placebo (41)]. Of the 59 subjects who withdrew 
from the study, 10 subjects (modafinil: 6; placebo: 4) withdrew 
due to adverse events.  The 6 subjects on drug (M; 5; F 1; mean 
age: 8.3 years) with dose range from 85-425 mg had the following 
adverse events identified as reasons for discontinuation: 
insomnia (2), somnolence (1), anorexia (1), emotional lability 
(1), and headache and fever (1). Review of the vignettes 
indicated the following additional adverse events present in 
subjects on drug: rash [with headache and fever (1)]; 
psychiatric symptoms of emotional lability (2) and agitation 
(1); and infection (4), dyspepsia (1), abdominal pain (1), 
tremor (1) and twitching (1). The 4 subjects on placebo (M: 4; 
mean age: 11.8 years) had the following adverse events 
identified as reasons for discontinuation: anxiety with 
tachycardia and insomnia (1), leukopenia (1), nervousness (1) 
hostility (1). Review of the vignettes indicates the following 
additional adverse events present in subjects on placebo: 
difficulty focusing (1). Other events occurring in subjects on 
drugs included: infection (2), sedation (1); and back pain (1). 
The most frequent reason for withdrawal was lack of efficacy 
[modafinil: 15 (11%); placebo: 19 (28%)]. Other reasons for 
discontinuation included: withdrawn consent [modafinil: 5 (4 %); 
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placebo: 1 (1 %)], lost to follow-up [modafinil: 5 (4 %); 
placebo: none)], and other reasons [modafinil: 2 (2 %); placebo: 
2 (3 %)]. 
 
Study Subjects (Study 311): Two hundred and forty eight (248) 
subjects were randomized to modafinil (164) or placebo (84). Two 
subjects randomized to the placebo group did not receive study 
drug. One additional subject randomized to the placebo group and 
1 subject randomized to the modafinil group was not evaluable 
for efficacy. Of these, 248 subjects received at least 1 dose of 
study drug (164: modafinil; 82: placebo) who were evaluated for 
safety. One hundred sixty three (163) subjects on modafinil and 
81 subjects on placebo were evaluated for efficacy. One hundred 
and thirty (130; 52 %) subjects completed 9 weeks of double-
blind treatment [modafinil (97); placebo (33)]. Of the 118 
subjects (modafinil: 67; placebo: 51) who withdrew from the 
study, 8 subjects (modafinil: 5; placebo: 3) withdrew due to 
adverse events. The 5 subjects on drug (M; 3; F 2; mean age: 8.6 
years) with dose range from 170-425 mg had the following adverse 
events identified as reasons for discontinuation, of which two 
(2) were serious. The serious adverse events were erythema 
multiforme/Stevens Johnson (1) and peptic ulcer (duodenitis) 
with spasm (hypertonia). The other coded adverse events were: 
somnolence (1), dystonia (1) and tachycardia (1). Review of the 
vignettes indicated the following additional adverse events 
present in subjects on drug: rash [with fever, vomiting, nausea, 
dehydration, heart murmur with the peptic ulcer (1)]; possible 
allergic reaction (1); flushed face [vasodilitation (1)] and 
palpitations with tachycardia; infection (2) and cough (1). The 
3 subjects on placebo (M: 2; F; 1; mean age: 7 years) had the 
following adverse events identified as reasons for 
discontinuation: hostility (1), hyperkinesis [hyperactivity 
(1)], and irritability [nervousness (1)]. Review of the 
vignettes indicates the following additional adverse events 
present in subjects on placebo: moodiness [emotional lability) 
(1); behavioral disturbance [personality disorder (1)]; 
increased baseline impulsivity (1); and infection (1). The most 
frequent reason for withdrawal was lack of efficacy [modafinil: 
34 (21%); placebo: 37 (44%)]. Other reasons for discontinuation 
included: withdrawn consent [modafinil: 5 (3 %); placebo: 4 (5 
%)], lost to follow-up [modafinil: 6 (4 %); placebo:1 (1 %)], 
noncompliance to study medications  [modafinil: 1(< 1 %); 
placebo: none], noncompliance to study procedures [modafinil: 1(< 
1 %); placebo: 1(1 %)], and other reasons [modafinil: 16(10 %); 
placebo: 5(6 %)]. 
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Reviewer Comment(s): The study report states that 7 subjects 
withdrew because of adverse events. However, 8 vignettes 
(modafinil: 5; placebo: 3) are submitted in the appendix. 
Detailed information, preferably vignettes should be provided 
about all subjects who discontinued. Inadequate information is 
present in Listing 2, Patient Disposition by Treatment Group of 
Randomized Patients, Study Report, pgs. 1183-1199. Cephalon 
should provide further information about all subjects 
categorized as leaving the study because of lack of efficacy. 
 
Study Subjects (Study 310): One hundred and ninety (190) 
subjects were randomized to modafinil (126) or placebo (64). Of 
these, 189 subjects received at least 1 dose of study drug (125: 
modafinil; 64: placebo) who were evaluated for safety. One 
randomized subject from the 126 subjects did not take any study 
drug. One hundred twenty (120) subjects on modafinil and 63 on 
placebo had at least 1 post-baseline efficacy assessment (full 
analysis set). Of these, 120 subjects (80: modafinil; 40: 
placebo) completed 7 weeks of double-blind treatment and entered 
the entered the randomized withdrawal period. (withdrawal 
analysis set). Of these, 115 subjects (modafinil: 79; placebo: 
36) completed the randomized withdrawal period. Of the 70 
subjects (37 %; modafinil: 46; placebo: 24) who withdrew from 
the study during the double-blind treatment period, 13 (10 .4%) 
subjects, all on modafinil, withdrew because of an adverse event 
(See Reviewer’s Note Below). The 13 subjects on drug (M; 7; F 6; 
mean age: 9 years) with doses of either 340 mg (n=7) or 425 mg 
(n=8) had the following adverse events identified as reasons for 
discontinuation, of which two (2) were serious. The serious 
adverse events were: asthma attack (momentarily stopping 
breathing) and a flu syndrome with dehydration. The other coded 
adverse events were: Emotional lability (2), hallucinations (1), 
thinking abnormal (1), suicidality (1); nervousness (1); anxiety 
with tachycardia, dyspnea, abdominal pain and hypertonia (1); 
abdominal pain with headache and anorexia (1); agitation with 
insomnia and increased cough (1); insomnia (1); and leukopenia 
(1). Review of the vignettes indicated the following additional 
adverse events present in subjects on drug: headaches (4); 
insomnia (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); amblyopia (1); dry mouth 
(1);   and stuttering with incoordination (1). The most frequent 
reason for withdrawal was lack of efficacy [modafinil: 18 (14%); 
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placebo: 17 (27%)]. Other reasons for discontinuation included: 
withdrawn consent [modafinil: 7 (6%); placebo: none], protocol 
violation [modafinil: 1(< 1%); placebo: none], lost to follow-up 
[modafinil: 1(< 1%); placebo: none], noncompliance to study 
medications [modafinil: 1(< 1%); placebo: none],, noncompliance 
to study procedures [modafinil: 1(< 1%); placebo: none], and 
other reasons [modafinil: 6(5 %); placebo: none]. Seventeen (17; 
27 %) of subjects in the placebo group in the withdrawal phase 
withdrew consent. There was one protocol violation in the 
placebo group during the withdrawal phase [1 (2 %)]. 
 
Reviewer Comment(s): The study report states that 11 subjects on 
modafinil withdrew because of adverse events. However, 12 
vignettes (modafinil: 12) are submitted in the appendix of the 
310 final study report. In addition, another, serious adverse 
event (Subject No: 34187) is submitted in the 4 month safety 
update. Hence, there were 13 (10.4 %) adverse events, of which 2 
are serious.  

6.1.8 Efficacy Findings  

The results of the sponsor’s efficacy analysis16 are presented 
below. The reading is referred to the Biometrics Consult17 for 
further analyses performed. A Table submitted by the sponsor, 
Table 7: Change from Baseline to Endpoint for the Total Score 
from the ADHD-RS-IV (School Version)-Full Analysis Set is 
included in the Appendix of this report. Sponsor’s Figure 1 from 
Section 2.7.3,  Summary of Clinical Efficacy (page 45) shows 
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)and is pasted below. 
 
Study 309: Statistically significant differences were observed 
for the ADHD-RS-IV (School Version) total score for the 
modafinil treatment group compared with the placebo treatment 
group beginning at week 5 (p=0.0053) and through week 9 
(p=0.0006). 
 
Study 311: Statistically significant differences were observed 
for the ADHD-RS-IV (School Version) total score for the 

                                                 
16 2.7.3 Summary of Clinical Efficacy, Section 2, Summary of Results of 
Individual Studies 
17 Division of Biometrics I (HFD-710) Consult for this sNDA 
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modafinil treatment group compared with the placebo treatment 
group from week 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-IV (School Version) total score for the 
modafinil treatment group compared with the placebo treatment 
group beginning at week 1 (p=0.0086) and through the end of the 
double-blind treatment period (week 7; p=0.0003). 

 

6.1.9 Efficacy Conclusions 

Conclusion(s): Data from studies 309, 311 and 310 demonstrate 
the efficacy in children and adolescents with 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 excluded 
were identified from AERS, as part of an internal, division 
methylphenidate labeling meeting held on 09/09/05. This meeting 
looked at cases of sudden death associated with off-label use of 
the ADHD drugs (bupropion and modafinil). 
 
No. ID Date of 

Death 
Age Sex Indication Summary 

1 US007296 Dec 2000 17 M “Diurnal 
Somnolence” 

Rare myotonic dystrophy (Steinert’s 
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 multiforme, Steven Johnson 
Syndrome and other rashes), for liver (possible Reye’s syndrome 
and possible hepatotoxicity), for psychiatric disorders 
[suicidality, agitation, depression, psychosis and phobias], and 
possibly for hematological events (leukopenia, neutropenia 
possibly with greater susceptibility to infections). Peptic 
ulcer disease also resulted in dropouts. Overall there were 
increases and decreases in body weight of ≥ 7 % in 32% and 11 % 
of subjects, respectively. 
 
Steven Johnson Syndrome, Other Rashes, and Other Pediatric Skin 
Lesions 
Review of the discharge summaries for subjects who withdrew from 
the trial for serious or non-serious reasons, indicated that 
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twelve (12) subjects (12/101: 12 %) on various doses of 
modafinil developed 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 developed a rash. Five 
(5) others on modafinil developed hives (2), pruritus, an 
unspecified allergic reaction, or, a flushed face (?). Other 
skin lesions present only identified in subjects on modafinil 
consisted of plantar warts, ringworm, alopecia, tongue blotches, 
Herpes zoster, red lips, eczema, red lips with a dry mouth, and 
treatment with Benadryl for an unspecified reason. The types of 
rashes present consisted of a case of erythema multiforme/Steven 
Johnson (rash, peeling and blistering over the entire body with 
involvement of the lips and the urinary tract); one (1) 
maculopapular rashes characterized as morbilliform, pruritic 
and, originally thought to be a case of Stevens Johnson; and one 
(1) had a vesiculobullous rash on the cheeks with severe 
blisters on the lips. 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) 
subjects. In one case the rash developed at day 24, was treated 
with stopping the drug and with prednisone and Benadryl; and was 
restarted on 85 mg of modafinil 10 days later, resulting in a 
recurrence of the rash (positive re-challenge). The mean age for 
all subjects (M: 20, F: 6) with various skin lesions is 8.5 
years (mean). The cases with skin lesions are identified in the 
table below which was constructed from the vignettes provided by 
the sponsor. The sponsor’s vignette of the case of erythema 
multiforme/Steven Johnson is pasted below, as are three (3) 
other suspect cases. The sponsor’s complete vignettes are 
included in the Appendix. 
 
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; suicidal ideation, disruptive, aggressive, non-
compliant behavior 

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

 
 18001 6 M W 300/0 mg  X Mild HTN, anorexia, severe rash, fever,  vomiting, 

weight decrease (loss)  
 8012 9 M W 200/100 mg  X Moderate rash 
 18004 8 M W 200/100 mg  X Fever, vesiculobullous rash on cheeks with severe 

blisters on lips; insomnia 
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 13011 8 M W 100/200 mg  X Leukopenia, abdominal pain, nausea, fever, dry 
hives 

 20005 10 M W 100/200 mg  X Insomnia, irritability (nervousness), increased labile 
mood, 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
an 

340 mg  X Irritability (nervousness) , amblyopia, headache, 
insomnia, dry mouth, confusion, pruritus, 
conjunctivitis 

 
311 42309 8 M W 425 mg X  Fever, vomiting, nausea, rash, dehydration, 

abdominal pain; diagnosed with duodenal ulcer, 
duodenitis (peptic ulcer) with spasm (hypertonia); 
sweating, insomnia, night terror (abnormal dreams), 
functional heart murmur 

 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 Palpitations, moderate tachycardia, 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 

312 58006 6 M H 425 mg X  Abdominal pain, constipation, alopecia, rebound 
inattention (abnormal thinking), ringworm (fungal 
dermatitis); followed 3.5 months alter by strept 
throat, emesis, dehydration, ketoacidosis, 
hypoglycemia 

 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 (dystonia) 

 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 (positive rechallenge) 

 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; pharyngitis at day 164 followed by GGT 

increase to 3.5 X ULN [77: 3-22]; drug stopped at 
day 189; GGT deceased to 2.6 ULN [57] at day 196; 
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; on day 14, ALT elevation to 17.2 
times ULN: 517; 0-41) and AST elevation to 10 
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times ULN ; 409; 0-41), resolving by day 48 to 29 
and 28 U/L, respectively. 

 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; decrease 
self esteem (personality disorder); emotional lability 

 
No Placebo Cases 
SAE=Serious Adverse Event; WAE=Adverse Event Leading to Withdrawal 
XXX= Adverse Event Term Identified By Sponsor 
XXX  Suggestions of Relation to Infection 
XXX  Psychiatric Worsening 
XXX  Dermatological 
XXX  Unusual Cases 
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A brief search of AERS identified four (4) unique cases in the 
postmarketing 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 performed by them identified seven (7) unique cases. 
 
 
 
AERS DataMart Cases 
Report No. Age Sex Diagnosis/ 

Comment 
Other Meds/ Time of 
Onset Post Provigil Tx 

Med Hx Suspected 
Causation by 
Reviewer 

4376619 7 M EM/SJ (from 
Cephalon trial 
database and in 
AERS).  Mouth 
and body rash 
with bx for EM 

No/ Symptoms two week 
post treatment 

ADHD Probable 

4193236 27 F SJ/ mouth and 
vaginal lesions) 

No/No time given SAS Possible to Probable 

4677929 54 M SJ—Bx  
consistent with 
SJ/EM 

Yes (Multiple-with definite 
other suspected drugs, e.g. 
phenytoin)/ No Time given 

Admitted for 
SAH - event 
occurred 
during 

No- to many drug 
confounders 
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admission. 
3882684 28 F SJ/EM - 

clinically (skin 
and mouth)-bx 
results note EM 
only 

Yes/No time given Fatigue, SLE Possible to Probable 

4449260 68 F EM(this was the 
final 
diagnosis/SJ- 
note rash over 
body, sore throat 
and ulcers 

Yes/ 
Two weeks after treatment 

Narcolepsy Possible to Probable 

 
Reviewer Comment(s): 
 
The background rate of Steven Johnson is around 1 per million. 
Drug-induced Steven Johnson Syndrome is usually so rare that 
drugs that are associated with Steven Johnson Syndrome usually 
do not show cases in clinical trials.  This experience with 
modafinil in children and adolescents indicates a rate of 1 
(possibly 3) of Steven Johnson Syndrome out of a total of 933 
subjects exposed to modafinil, of which 626 subjects were from 
all the phase III studies (309, 311, 310, and 312). This is 
unusually high. Drug-induced Steven Johnson Syndrome 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 
subjects on modafinil, and only in children (6-11 years; mean 
age: 8.5 years) and are not occurring in either adolescents (12-
17 years), and not serious skin rashes were present in the adult 
trials in SWSD and OSAHS. In addition, many other rashes are 
occurring only in children on modafinil. These findings would be 
consistent with the striking observation concerning the 
pediatric pharmacokinetic data showing that the sulfone exposure 
as measured by AUC is three times that of the parent for young 
kids, but only 1/2 that of the parent for adults. If so, then 
kids would be getting 6 times the exposure to the sulfone.  
 
Possible Reye’s Syndrome and Other Cases Involving the Liver  
 
Review of the discharge summaries for subjects who withdrew from 
the trial for serious or non-serious reasons, identified five 
(5) subjects (5/101: 5 %) having abnormal liver 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 below which were put together from the 
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vignettes submitted by the sponsor. The values identified in 
four (4) of the vignettes were clinically significant showing 
ALT’s which were 17.2 times, the upper limit of normal (ULN)and 
AST’s up to 10 times ULN. Review of Sponsor’s Listing 4.1.3 
(Clinical Significant Abnormal Values for Selected Chemistry 
Laboratory Parameters for All Studies of Randomized Patients) 
and Listing 4.1.1(Clinical Significant Abnormal Values for 
Selected Chemistry Laboratory Parameters for Phase 3 Double-
Blind Studies, Randomized Patients) identified subjects who had 
liver function tests that were 3 times the ULN. Listing 4.1.3 
identifies 4 subjects with SGOT elevations (128-453 U/L; 0-42 
U/L: Normal; one subject with 10.7 times ULN), 10 with SGPT 
elevations (65-517 U/L; 5-20 U/L: Normal; one subject with 26 
times ULN), 5 with GGT elevations (62-282 U/L; 3-22 U/L: Normal; 
one subject with 13 times ULN) and 5 with total bilirubin 
elevations (2-3.2 mg/dl; 0.1-1.2 mg/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 Appendix of 
this report. All subjects in Listing 4.1.3 were on modafinil and 
none were on placebo. Listing 4.1.1 identifies two (2) subjects 
on placebo, not identified in Listing 4.1.3, who had isolated 
SGPT elevations (131 and 160 U/L; one subject with 8 times ULN). 
 
In addition one subject in Cephalon’s on-going clinical trial 
for the use of modafinil to improve wakefulness in children with 
excessive daytime sleepiness (EDS) associated with narcolepsy  
(I 59, 661) developed a Reye-like syndrome, as indicated by a 
recent 15 day report which was submitted to the agency. The case 
describes a 6 year old male who developed increased ammonia, 
decreased phosphorous, delirium, confusional state, somnolence 
and convulsions in study C1538/3027/NA/MN requiring intubation 
and monitoring in an ICU setting. The child was treated with 
doses of 100-400 mg/day. Concomitant medications identified in 
MedWatch were Allegra X 1 week prior to the event and Flonase X 
2 weeks prior to the event (dose unspecified).  A copy of the 
IND safety report submitted by the sponsor is pasted below. 
 
The sponsor states: “In the Phase 3 double-blind studies, mean 
changes from baseline to endpoint showed a mean increase from 
baseline (6.3 U/L) in the modafinil group compared to a mean 
decrease (-0.1 U/L) in the placebo group. There was also a mean 
increase in alkaline phosphatase in the modafinil group (16.8 
U/L) which was approximately twice that observed in the placebo 
group (7.6 U/L). The effects of modafinil on alkaline 
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phosphatase and GGT appeared to be more pronounced in the higher 
dosage groups (340 and 425 mg/day) than among subjects receiving 
≤255 mg/day. Similar results were observed for subjects 
receiving modafinil in all studies combined (Table 22, 
Appendix”. 18 The sponsor states that “in previous clinical 
studies of modafinil in adults, mean values for GGT and alkaline 
phosphatase and mean changes from baseline were shown to 
increase with increasing exposure to modafinil…Similar to the 
findings in adults, progressive mean increases in GGT were 
observed over time during treatment with modafinil for up to 6 
months19” (Table 23, Appendix). Shifts in GGT from normal at 
baseline to high at endpoint were observed by the sponsor for 59 
(14%) subjects in the modafinil treatment group compared to 3 
(1%) subjects in the placebo group. The sponsor further states 
that in both groups of studies, the mean increases in alkaline 
phosphatase and GGT were not accompanied by increases in AST, 
ALT, or total bilirubin. Across all studies, only 5 (<1%) 
subjects who received modafinil had GGT values that met the 
criterion for clinically significant abnormality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
18 2.7.4 Summary of Clinical Safety, Clinical Laboratory Evaluations, Serum 
Chemistry, Changes from Baseline, pg. 34. 
19 2.7.4 Summary of Clinical Safety, Clinical Laboratory Evaluations, Serum 
Chemistry, 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 Age Sex Race Dose SAE WAE Event 

         
 2004 14 M B 340 mg  X Headache, nausea; leukopenia (2 events),  

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

 6007 9 M W 425 mg  X Insomnia x 5.5 months; ALT (SGPT) 2 X ULN [64: 
5-30], GGT increase [25: 3-22] day 58; decreased by 
day 80 [ALT: 39, GGT: 23], then ALT 8.7  times 
ULN [262] and GGT 4.3 times ULN [95] by day 
213; stopped at day 217; ALT [41] and GGT [19] 
decline by day 255; SGPT increased, gamma-
glutamyl transpeptidase increased 

 34007 12 M B 425 mg  X Eczema; pharyngitis at day 164 followed by GGT 
increase to 3.5 X ULN [77: 3-22]; drug stopped at 
day 189; GGT deceased to 2.6 ULN [57] at day 196; 
gamma-glutamyl transpeptidase increased 

 56003 9 W M 340 mg  X Fever, generalized body hives (urticaria), swollen 
eyes (facial edema), vomiting on day 13 resulting in 
stopping drug; on day 14, ALT elevation to 17.2 
times ULN: 517; 0-41) and AST elevation to 10 
times ULN ; 409; 0-41), resolving by day 48 to 29 
and 28 U/L, respectively. 

 59010 7 W F 340 mg  X Cough on day 12;  hyperglycemia (146) on day 28; 
liver function tests continued to worsen reaching 1.8 
times ULN for ALT [56: 5-30] and 1.5 times ULN 
[34: 3-22] for GGT by month 4,  and 1.3 times ULN 
for AST by month 3 [52: 0-41] resulting in stopping 
study drug by day 147; abdominal pain by day 31; 
URI (infection) on day 38; liver function tests 
abnormal 

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

 

6 ? M 400 mg X  Increased ammonia, decreased phosphorous, 
delirium, confusional state, somnolence and 
convulsions requiring intubation and monitoring in 
an ICU setting; ? Reye’s, acute hepatic 
encephalopathy 

         
 

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 
XXX  Suggestions of Relation to Infection 
XXX  Psychiatric Worsening 
XXX  Dermatological 
XXX  Unusual Cases 
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IND Safety Report: US014983: Brief Description of Current Case: 
Delirium, Seizures, Increased Serum Ammonia, Decreased Serum 
Phosphate, Confusion 
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Reviewers Comments 
 
The combination of increased serum ammonia, disturbances of 
consciousness, confusion and seizures may be seen with Reye 
Syndrome and, or, acute hepatic encephalopathy (coma) and with 
several other disorders. Insufficient ancillary and clinical 
data is provided with this vignette to make a definitive 
diagnosis. A review of the labeling for Allegra (fexofenadine 
hydrochloride) and Flonase (fluticasone propionate) does not 
support relatedness of these agents to this subject’s adverse 
experience. 
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This case is alarming. An article by Belay20 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 more than 36 cases 
per year since 1987.” This sharp decline was based on showing an 
association between the uses of aspirin during varicella or 
influenza-like and the risk of getting the illness. This 
encephalopathy is associated with fatty degeneration of the 
liver and occurs usually after influenza or varicella. Inborn 
metabolic errors may mimic this but these usually are evident by 
3 years of age. In the review reported by Belay, “antecedent 
illnesses were reported in 93 percent of the children, and 
detectable blood salicylate levels in 82 percent. The overall 
case fatality rate was 31 percent. The case fatality rate was 
highest 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 ammonia level above 45 µg per deciliter (26 µmol per 
liter) (relative risk, 3.4; 95 percent confidence interval, 1.9 
to 6.2).”  
 
Insufficient information is present to know if this is a case of 
Reye’s, or, if modafinil is even causative. What is known about 
the relation of modafinil to liver function raises serious 
concerns. These are: 1) mean increases in GGT occurring only in 
subjects taking modafinil; 2) mean GGT elevations are higher in 
those receiving increasing exposures (e.g. 340 and 425 mg/day) 
of modafinil; 3) 14 % on modafinil compared to 1 % on placebo 
showed increases in GGT over 6 months; and 4) the outliers 
identified above seem to suggest that some subjects may have 
experienced reversible hepatic injury. Dr. John Senior is 
presently reviewing this case and the issue of potential liver 
toxicity associated with modafinil. Further information is 
needed on the case of possible Reye’s (hospital records, 
discharge summary, all laboratory 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 
elevations, 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 

                                                 
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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with subjects meeting the sponsors criteria for significance 
should be entered to those listings21. 
 
Suicidality, Psychosis and Other Psychiatric Adverse Events 
 
Review 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 placebo. 
However the type and frequency of psychiatric events differed 
between the two (2) groups. Some subjects had more than one 
psychiatric event. Suicidal ideation22 (6: 12 %; one of which was 
a possible attempt versus a gesture), agitation (5: 10 %) 
depression (2: 4 %) psychosis23 (3: 6 %), another with possible 
psychosis (1: moderate change in mental status, not specified); 
and phobias (3: 6 %). Irritability (nervousness) [10: 19 % 
(drug); 3: 37 % (placebo)], emotional lability (moodiness) [9: 
17 % (drug); 2: 25 % (placebo)], anxiety [4: 8 % (drug); 1: 12. 
5 % (placebo)], hostility (increased anger) [4: 8 % (drug); 2: 
25 % (placebo)] occurred more frequently in subjects on placebo, 
however, the number of the events in the placebo group was too 
small to make any meaningful comparisons.  Mean age of subjects 
with suicidal ideation and psychosis was 8 years, and mean age 
of subjects in the placebo group with psychiatric events was 10 
years.  The table below summarizes the vignettes of subjects who 
left the trials because of psychiatric adverse events. 
 
Reviewer Comment(s): 
 
The most striking thing in this limited look is that certain 
psychiatric disorders (suicidality, depression, agitation, 
psychosis 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 
indicates that “The parents reported using Tylenol (acetaminophen) to treat 
the fever. There was no report of aspirin use as symptomatic treatment 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 might have been a gesture. 
23 Subjects with psychosis: Subject no. 410 in Study 206 (formication), No. 
11002 in Study 213 (command auditory hallucinations with suicidal ideation), 
No. 40629 in Study in Study 309 (mild hallucinations, NOS) and No. 37688 
(moderate change in mental status, thinking). 
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8 years of subjects with suicidal ideation and psychosis one 
might wonder if there is any relation of these adverse events to 
the higher sulfone exposure in young children. 
 
The most commonly reported psychiatric event in ≥ 5 % of all 
subjects in all modafinil or placebo groups in phase III double 
blind controlled trials was insomnia (modafinil: 115/420: 27 %; 
placebo: 8/213: 4 %) and nervousness (modafinil: 19/420: 5 %; 
placebo: 9/213: 4 %). The most frequently occurring psychiatric 
adverse in subjects on modafinil in all studies (Appendix: Table 
15) is insomnia (277: 30 %), nervousness (61:7 %), emotional 
lability (46: 5 %) and somnolence 42 (5 %). Given the 
significant sleep disruption (insomnia), one must wonder, what, 
if any relationship it may have to the onset of psychiatric 
symptoms [Appendix: 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].  
 
Several psychiatric adverse events were not listed as the reason 
for discontinuation, and were incorrectly coded. Subject 1105 in 
Study 1105 was discontinued because of somnolence, but review of 
the adverse event indicates that the subject probably had 
irritability (nervousness) resulting in the off-label use of 
risperidone which in turn resulted in a seizure [based on 
prolonged non-responsiveness, presence of a Todd’s paralysis 
(facial palsy)and incontinence]. Subject 410 in Study 206 had 
disorderly, aggressive behavior and experienced formication 
(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 
personality disorder. Subject 411 in Study 206 was listed as 
discontinuing because of a rash, but the vignette indicates 
suicidal ideation. The sponsor needs to make sure that the 
coding is accurate for this submission. 
 
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 W 340 mg X  Probable Todd’s paralysis (incontinence, non-

responsive, facial);  irritable (nervousness), 
headache, somnolence 

206 103 12 F W 400 mg  X Sinus headache, nausea, decreased appetite, 
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emotional lability, difficulty falling asleep 
(insomnia), taste perversion 

 110 8 M W 200 mg  X Headache, decreased appetite (anorexia),irritable 
(nervousness), nausea 

 505 11 M W 100 mg  X Difficult sleeping, daytime fatigue (asthenia), 
insomnia, increased anger (hostility), amblyopia 

 411 10 M H 100 mg  X Maculopapular rash; suicidal ideation, disruptive, 
aggressive, non-compliant behavior 

 410 8 M B 300 mg  X Disorderly aggressive behavior; formication, bugs 
crawling over skin (paresthesia); ? hallucination 

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

 411 9 M H 200 mg X  Suicidal ideation 
213 OL 11002 8 M W 200/100 mg X  Suicidal ideation, abnormal thoughts, command 

auditory hallucinations (psychosis) 
213 DB 16005 6 M W 100/200 mg  X Increased irritability, tantrums, hostility, nocturnal 

cough 
 20005 10 M W 100/200 mg  X Insomnia, irritability (nervousness), increased labile 

mood, verbal tic; abdominal pain, nausea, strept 
throat, fever, rash 

 6012 7 M W 100/200 mg  X Moderate nocturnal hyperkinesia (evening 
hyperactivity), insomnia, anorexia, exacerbation of 
baseline headache 

 13012 8 F W 200/100 mg  X Abdominal pain, nervousness, diarrhea 
 23004 7 M W 100/100 mg  X Headache, anorexia, emotional lability, insomnia 

309         
 6123 8 M Milano 255 mg  X Severe decreased appetite (anorexia), twitching 

(nose, mouth), abdominal pain, emotional lability 
 14301 6 M W 170 mg  X Moderate mood swings (emotional lability), 

agitation 
 19137 10 F W 255 mg  X URI, pharyngitis followed by weight loss, 

indigestion (dyspepsia), rash, headache, fever, 
tremor, panic attacks (agitation). 

 34187 6 M W 340 mg X  Moderate flu syndrome, dehydration followed by 
fear of eating (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, agitation, irritability 
 31149 8 F Brazili

an 
340 mg  X Irritability (nervousness) , amblyopia, headache, 

insomnia, dry mouth, confusion, pruritus, 
conjunctivitis 

 34132 9 M M 340 mg  X Moodiness (emotional lability), hostility, stuttering, 
incoordination, dyspepsia 

 30638 17 F W 425 mg  X Intermittent racing pulse (tachycardia), breathing 
difficulties (dyspnea), muscle tension (hypertonia), 
anxiety, abdominal pain 

 31142 6 M W 340 mg  X Emotional lability, insomnia, diaphoresis (sweating), 
headache 

 37688 9 M W 425 mg  X Moderate change in mental status (thinking 
abnormal), cough 

 40178 8 F H 340 mg  X Suicidal threat (suicidality) 
 40629 8 F W 425 mg  X Insomnia, headaches, mild hallucinations 

311 42309 8 M W 425 mg X  Fever, vomiting, nausea, rash, dehydration, 
abdominal pain; diagnosed with duodenal ulcer, 
duodenitis (peptic ulcer) with spasm (hypertonia); 
sweating, insomnia, night terror (abnormal dreams), 
functional heart murmur 

 14016 6 F W 340 mg X  Cold; bizarre behavior, putting rope around neck, 
abnormal behavior (personality disorder); separation 
anxiety; ? suicide attempt 
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 19012 9 M W 340 mg X  Exercised induced asthma, irritability (nervousness); 
followed by abdominal pain, vomiting, nausea, 
dehydration, metabolic acidosis; two stomach ulcers 
(gastric), positive for Helicobacter pylori; weight 
loss 

312 58006 6 M H 425 mg X  Abdominal pain, constipation, alopecia, rebound 
inattention (abnormal thinking), ringworm (fungal 
dermatitis); followed 3.5 months alter by strept 
throat, emesis, dehydration, ketoacidosis, 
hypoglycemia 

 11008 7 M W 425 mg  X Chin laceration (accidental injury), abdominal pain; 
sadness (depression), obsessive rumination, negative 
thoughts (abnormal thinking) 

 17011 7 M W 255 mg  X Mood lability X 2 mths, fatigue (asthenia) X 1.5 
mths; abdominal pain, nausea, vomiting; agitation 

 18015 7 F W 170 mg  X Insomnia X 2 mths; increased irritability 
(nervousness), agitation 

 27014 8 M W 340 mg  X Insomnia x 2 weeks; anxiety 
 52008 7 M H 425 mg  X Increase in appetite (day 36) with 

hypercholesterolemia; viral syndrome (headache, 
abdominal pain, vomiting) on day 122; worsening 
ADHD with increased hyperactivity (hyperkinesia) 
and impulsivity (personality disorder), and insomnia 
on day 156. 

 54019 14 M W 425 mg  X Insomnia, malodorous urine (urine abnormality), 
anorexia (day 2); moderate depression (day 21) 
which resolved by day 38 with stopping drug. 

 55002 7 M W 340 mg  X Oppositional defiant disorder (personality disorder) 
 57001 8 W M 425 mg  X Constipation; insomnia x 1.5 mths, increasing in 

severity by 5 mths; weight loss (8.8 lbs) X 5 mths; 
anxiety (psychosocial stressors) 

 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; decrease 
self esteem (personality disorder); emotional lability 

 57009 7 W M 255 mg  X Irritability (nervousness) and increased emotional 
sensitivity (emotional lability), day 8; middle of 
night insomnia 

E1044 A-11 9 ? M 100-200 mg  X Inflammation of vocal cords; persistent insomnia; 
agitation, excitation; lack of efficacy 

 D-03 12 ? M 100 mg  X Fits of anger, anxiety 
         

E1047 08 7 ? M 300 mg  X Worsening of attention deficit disorder and 
concentration  

 13 12 ? M 200 mg  X Headaches, asthenia, worsening of school 
performance, behavior disorder 

 48210 8 F W Placebo  X Pharyngitis, nausea, irritability (nervousness), 
moodiness (emotional lability) 

 51138 7 M W Placebo  X Anger (hostility), behavioral disturbance 
(personality disorder) 

 59198 6 M H Placebo  X Hyperactivity (hyperkinesia), increased baseline 
impulsivity 

 48210 8 F W Placebo  X Pharyngitis, nausea, irritability (nervousness), 
moodiness (emotional lability) 

 1114 8 M B Placebo  X Cough, sore throat, moderate anxiety, tachycardia, 
severe insomnia 

 2259 14 M B Placebo  X Fever, sore throat, leukopenia, neutropenia, 
monocytosis; sedation, lethargy (somnolence), 
difficulty focusing (abnormal thinking), muscle 
pain-soreness (legs, back) 
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 2282 13 M W Placebo   Increased irritability (nervousness) 
 10176 12 M W Placebo   Rage (hostility) 

*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 
XXX  Suggestions of Relation to Infection 
XXX  Psychiatric Worsening 
XXX  Dermatological 
XXX  Unusual Cases 
 
Hematological Events: Leukopenia, Neutropenia 
 
The reader is referred to Section 1.21.5 Laboratory Findings, 
Hematology, and the Reviewer’s Comments. 
 
Peptic Ulcer Disease  
 
Two subjects on modafinil (No. 42309 and 19012) developed peptic 
ulcer disease, one of which was positive for Helicobacter 
pylori.  In addition one (No. 42309) had fever, nauseas and 
rash. 
 
Reviewer’s Comments: 
 
This reviewer is uncertain what the normal background rate is 
for these two adverse events in the pediatric population. 
However, it appears most unusual. Safety and gastrointestinal 
consults will need to address this. 
 
Changes in Body Weight over Time  
 
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 
Including Body Weight, Clinically Significant Abnormalities in 
Vital Signs, Body Weight, and Reviewer’s Comments. 
 

7.1.3 Common Adverse Events 

Subject disposition for all phase 3 double blind controlled 
studies is summarized in sponsor’s Table 6 below. 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 62 
 

 
“In the Phase 3 double-blind, placebo-controlled studies, the 
mean duration of modafinil treatment (based on stable dose of 
modafinil administered) was 50.1 days, for a total of 
58.4 patient-years (Sponsor Table 8, below). The majority (86%) 
of patients received more than 1 month of treatment. Including 
dose titration, the mean average daily dose of modafinil was 
333.5 mg for all modafinil-treated patients combined.” 

 
The sponsor states: 
 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 63 
 

“In the Phase 3 double-blind, placebo- controlled studies (studies 
309, 310, and 311), 78% of subjects on modafinil and 63% on placebo 
reported at least 1 adverse event during double-blind treatment (Table 
12). Treatment-related events were 55% for subjects on modafinil and 
29% for subjects on placebo. For all Phase 3 studies (including the 
open- label extension study 312), 87% of subjects on modafinil 
reported at least 1 adverse event, and 65% reported at least 1 
treatment-related adverse event. For all studies combined (e.g.., 
Phases 1, 2, and 3), 85% of subjects on modafinil reported at least 1 
adverse event, and 63% reported at least 1 treatment- related adverse 
event.  
 
In the Phase 3 double-blind, placebo-controlled studies, serious 
adverse events were reported for less than 1% of subjects in the 
modafinil treatment group and none of the patients in the placebo 
treatment group (Table 12), and adverse events leading to 
discontinuation from study were reported for 5% of patients in the 
modafinil treatment group and 3% of patients in the placebo treatment 
group. 
 
 For all studies combined (i.e., Phases 1, 2, and 3), serious 
adverse events were reported for 2% of modafinil- treated 
 
 
patients, and withdrawal due to adverse events was reported for 9% of 
modafinil- treated patients.” 
 

 
Incidence of Common Adverse Events24:  
 
The sponsor states: 
 
“In the Phase 3 double-blind, placebo-controlled studies, 78% on 
modafinil and 63% on placebo reported at least 1 adverse event during 
double-blind treatment (Table 13). The overall incidence of adverse 
events was similar for the 3 modafinil dosage groups: 79%, 82%, and 

                                                 
24 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 2.1.1 Common 
Adverse Events; pgs. 27-31. 
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76%, respectively, for the ≤ 255 mg/day, 340 mg/day, and 425 mg/day 
dosage groups. The most common adverse events among patients who 
received modafinil were insomnia, headache, anorexia (reported as 
decreased appetite by investigators and coded to anorexia under 
COSTART), infection, and abdominal pain. Adverse events with an 
incidence of ≥ 5% in either treatment group that occurred more 
frequently with modafinil treatment than with placebo treatment 
included headache, abdominal pain, fever, anorexia, insomnia, and 
nervousness. In particular, insomnia was reported by 27% of patients 
in the modafinil treatment group compared to 4% of patients in the 
placebo treatment group, headache was reported by 20% of modafinil-
treated patients compared to 13% of placebo-treated patients, and 
anorexia was reported by 16% of modafinil-treated patients compared to 
3% of placebo-treated patients. In addition, weight loss was reported 
for 16 (4%) patients in the modafinil treatment 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.” 

 
”The most common adverse events (reported by ≥ 5% of patients in 
either the modafinil or placebo treatment groups) occurred with 
similar frequency across the individual Phase 3 double-blind studies 
(Table 14).” 
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7.1.4 Laboratory Findings 

Chemistry25: The only notable differences between the modafinil and 
placebo treatment groups were observed for uric acid, alkaline 
phosphatase, and GGT. For uric acid, a mean decrease from 
baseline (– 19.4 µ mol/ L) was observed in the modafinil group 
compared to a mean increase (3.1 µ mol/ L) in the placebo group. 
For alkaline phosphatase, mean increases from baseline were 
observed in both treatment groups; however, the increase in the 
modafinil group (16.8 U/ L) was approximately twice that 
observed in the placebo group (7.6 U/ L). For GGT, a mean 
increase from baseline (6.3 U/ L) was observed in the modafinil 
group compared to a mean decrease (- 0.1 U/ L) in the placebo 
group. The effects of modafinil on alkaline phosphatase and GGT 
appeared to be more pronounced in the higher dosage groups (340 
and 425 mg/ day) than among patients receiving ≤ 255 mg/ day. 
Similar results were observed for patients receiving modafinil 
in all studies combined (Portion of Table 22 in Appendix). In 
both groups of studies, the mean increases in alkaline 
phosphatase and GGT were not accompanied by increases in AST, 
ALT, or total bilirubin.  
  

                                                 
25 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 3.1 Serum 
Chemistry: pgs. 40-47 
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In previous clinical studies of modafinil in adults, mean values 
for GGT and alkaline phosphatase and mean changes from baseline 
were shown to increase with increasing exposure to modafinil. 
Therefore, changes in these parameters in the Phase 3 pediatric 
ADHD studies including the open- label extension study were 
examined by time interval (Table 23, Appendix). Similar to the 
findings in adults, progressive mean increases in GGT were 
observed over time during treatment with modafinil for up to 6 
months. Mean increases in alkaline phosphatase appeared to peak 
within the first month of modafinil treatment.  
 
Shifts in GGT from normal at baseline to high at endpoint were 
observed for 59 (14%) subjects in the modafinil treatment group 
compared to 3 ( %) subjects in the placebo group in the Phase 3 
double- blind studies. 
 
The sponsor further states that “Across all studies, only 6 
(<1%) patients who received modafinil had GGT values that met 
the criterion for clinically significant abnormality.” 
 
 

 
 
Reviewer Comment(s): 
As stated in Section 1.21.2, Drop-Outs and Other Serious\ 
Significant Adverse Events\Possible Reye’s Syndrome and Other 
Cases Involving the Liver, several additional cases were 
identified which apparently are not part of Sponsor’s  
Listing 4.1.3 (Clinical Significant Abnormal Values for Selected 
Chemistry Laboratory Parameters) and Listing 4.1.1(Clinical 
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Significant Abnormal Values for Selected Chemistry Laboratory 
Parameters for Phase 3 Double-Blind Studies). The pertinent 
section is again noted below. 
 
“Review of the discharge summaries for subjects who withdrew from the 
trial for serious or non-serious reasons, identified five (5) subjects 
(5/101: 5 %) having abnormal liver 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 below which were put together 
from the vignettes submitted by the sponsor. The values identified in 
four (4) of the vignettes were clinically significant showing ALT’s 
which were 17.2 times, the upper limit of normal (ULN)and AST’s up to 
10 times ULN. Review of Sponsor’s Listing 4.1.3 (Clinical Significant 
Abnormal Values for Selected Chemistry Laboratory Parameters for All 
Studies of Randomized Patients) and Listing 4.1.1(Clinical Significant 
Abnormal Values for Selected Chemistry Laboratory Parameters for Phase 
3 Double-Blind Studies, Randomized Patients) identified subjects who 
had liver function tests that were 3 times the ULN. Listing 4.1.3 
identifies 4 subjects with SGOT elevations (128-453 U/L; 0-42 U/L: 
Normal; one subject with 10.7 times ULN), 10 with SGPT elevations (65- 
517 U/L; 5-20 U/L: Normal; one subject with 26 times ULN), 5 with GGT 
elevations (62-282 U/L; 3-22 U/L: Normal; one subject with 13 times 
ULN) and 5 with total bilirubin elevations (2-3.2 mg/dl; 0.1-1.2 
mg/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 Appendix of 
this report. All subjects in Listing 4.1.3 were on modafinil and none 
were on placebo. Listing 4.1.1 identifies two (2) subjects on placebo, 
not identified in Listing 4.1.3, who had isolated SGPT elevations (131 
and 160 U/L; one subject with 8 times ULN).” 
 
The sponsor should provide a vignette for all cases of LFT 
elevations, 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 
with subjects meeting the sponsors criteria for significance 
should be entered to those listings. Dr. John Senior is 
presently reviewing this case and the issue of potential liver 
toxicity associated with modafinil. 
 
Hematology26: In initial studies conducted with modafinil in 
children and adolescents with ADHD, transient decreases were 
seen in WBC counts and ANC. A similar trend was not seen in 

                                                 
26  2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 3.2 Hematology: 
pgs. 47-53. 
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studies with adult patients. In the Phase 3 double- blind, 
placebo-controlled studies, the mean change from baseline to 
endpoint in WBC count was – 0.9 x 109/ L for the modafinil 
treatment group and – 0.1 x 109/ L for the placebo treatment 
group. The mean change in ANCs was – 0.4 x 109/ L for the 
modafinil treatment group and – 0.1 x 109/ L for the placebo 
treatment group. For all studies combined (all modafinil), mean 
changes from baseline to endpoint in WBC count and ANCs were – 
0.8 x 109/ L and – 0.4 x 109/ L, respectively. The sponsor states 
that despite the decreases observed, the mean values for WBC 
count and ANCs remained well within the normal range. There were 
no other trends in mean changes from baseline to endpoint in 
hematology parameters (Sponsors Table 26 in the Appendix).  
 
Changes in WBC counts and ANCs in all Phase 3 studies (including 
the open- label extension study) are shown by time interval in 
Table 27. Mean decreases in WBC count appeared to plateau at 1 
to 3 months of modafinil treatment. Progressive mean decreases 
in ANCs were observed through 6 months of treatment. 

 
The sponsor states that in the Phase 3 double-blind studies, 
there were no marked differences between the modafinil and 
placebo treatment groups in the incidence of clinically 
significantly abnormal hematology values (Table 29). In 
particular, clinically significant low ANC values (≤ 1 x 109/ L) 
were seen for 7 (2%) patients in the modafinil treatment group 
and for 5 (2%) patients in the placebo treatment group, while 
clinically significant low WBC values (≤ 3 x 109/ L) were seen 
for 8 (2%) modafinil- treated patients and 3 (1%) placebo-
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treated subjects. In all studies combined, clinically 
significant low ANC values were seen for 31 (3%) patients and 
clinically significant low WBC values were seen for 40 (4%) of 
the subjects. 

 
Reviewer Comment(s): 
The clinical significance of the decreases in white blood cells 
(WBC’s) and neutrophils (ANC) are uncertain and of unclear 
significance. Chapter 27 (Hematological Disorders) in the 
Current Pediatric Diagnosis & Treatment27 defines neutropenia as 
“an absolute neutrophil (granulocyte) count of less than 1500/uL in 
childhood or below 1000/uL between ages 1 week and 2 years.” This 
value is higher than the value defining clinical significance 
used by the sponsor of Absolute neutrophil counts (ANC) of ≤ 1 X 
109. This should be corrected. The same article states that:  
 
“The most common 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 associated 
with neutropenia. 
 

A. SYMPTOMS AND SIGNS  
Acute severe bacterial or fungal infection is the most 
significant complication of neutropenia. Although the risk is 
increased when the absolute neutrophil count is less than 500/ 
uL, the actual susceptibility is variable and depends on the 
cause of neutropenia, marrow reserves, and other factors. The 
most common types of infection include septicemia, cellulitis, 
skin abscesses, pneumonia, and perirectal abscesses. Sinusitis, 

                                                 
27 Current Pediatric Diagnosis & Treatment-17th Ed. (2005): Chapter 27. 
Hematologic Disorders, Section on Disorders of Leukocytes– Ambruso DR,  Hays 
T, Lane PA and Nuss R. 
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aphthous ulcers, gingivitis, and periodontal disease also cause 
significant problems for these patients. In addition to local 
signs and symptoms, patients may have chills, fever, and malaise. 

 
B. LABORATORY FINDINGS  

 
In the evaluation of neutropenia (eg, persistent, intermittent, 
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 examination. 
A careful family history and blood counts from the parents are 
useful. If an acquired cause, such as viral infection or drug, is 
not obvious and no other primary disease is present, white blood 
cell counts, white cell differential, and platelet and 
reticulocytes counts should be completed once or twice weekly for 
4- 6 weeks to determine the possibility of cyclic neutropenia.” 
 

The common occurrence of infections in this age group makes it 
hard to determine relatedness to changes in WBC and ANC, 
especially if it is cyclical. The sponsor needs to identify any 
subjects who had infections during their treatment and correlate 
changes in these laboratory parameters with the presence or 
absence of infection and infection type. Many vignettes for 
subjects who left the study indicate infections, but in certain 
cases there is no laboratory or ancillary data in the vignette 
to determine clinical significance and, or, relatedness. For 
example, two (2) subjects, both on drugs in Study 311 have 
peptic ulcer disease (No. 42309 and 19012), one of which is 
positive for Helicobacter pylori.  In addition one (No. 42309) 
had fever, nauseas and rash. Similarly, twelve (12) subjects on 
various doses of modafinil developed rashes (Section 1.21.2 
Dropouts and Other Serious\Signicant Adverse Events), one of 
which was an erythema multiforme\Stevens Johnson and one subject 
in a related study of modafinil developed a Reye’s like illness. 
Subject 12001 was reported to have paresthesias progressing from 
the upper to the lower extremities over 2 days in the context of 
nausea, headache, anorexia and abdominal pain. This could be 
nothing or this could be seen with a Gullian Barre like illness, 
polyneuritis, or encephalitis. Hence, it is essential to know 
the relatedness to these cases with vital signs, hematological 
and chemistry parameters. 
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7.1.5 Vital Signs 

Vital Signs Including Body Weight28:The sponsor states that “In 
the Phase 3 double-blind, placebo-controlled studies, there were no 
differences between the modafinil and placebo treatment groups with 
respect to changes in vital signs, including pulse, sitting systolic 
and diastolic blood pressure, and body temperature. 
 
Patients in the modafinil treatment group had a mean decrease  
(0.7 kg) in body weight from baseline to endpoint, while patients in 
the placebo treatment group had a mean increase (1.0 kg) in body 
weight. For all studies combined, a mean increase (1.0 kg) was seen in 
body weight from baseline to endpoint. Values at baseline and endpoint 
and the corresponding changes from baseline for vital sign 
measurements including body weight are summarized by treatment group 
in Summaries 6.1.1 (Phase 3 double-blind studies), 6.1.2 ( all Phase 3 
studies), and 6.1.3 (all studies combined).”  These listings 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 Treatment Group is included in the 
Appendix. Summary Table 6.1 indicates mean endpoint changes for 
the following: 
 
Pulse: 4.5 bpm (< 255 mg), 2.1 bpm (340 mg), 4.5 bpm (< 255 mg),  
0.5 bpm (425 mg), 1.5 bpm (all modafinil) compared to 1.1 bpm 
(placebo). 
 
Sitting Systolic BP (mmHg): -1.6 (< 255 mg), -1.9 (340 mg), -0.8 
(425 mg), -1.2 (all modafinil) compared to -0.9 (placebo). 
 
Sitting Diastolic BP (mmHg): -0.6 (< 255 mg), 0.8 (340 mg),  
-1.1(425 mg), -0.6 (all modafinil) compared to -0.3 (placebo). 
 
Height (cm): 0.7 (< 255 mg), 1.2 (340 mg), 0.8(425 mg), 0.9 (all 
modafinil) compared to 0.9 (placebo). 
 
Weight (kg): -0.3 (< 255 mg), -0.5 (340 mg), -0.8(425 mg), -0.7 
(all modafinil) compared to 1.0 placebo) 
 
Body Temperature [C]: 0 (< 255 mg), 0.2(340 mg), 0(425 mg), 0.1 
(all modafinil) compared to -0 placebo) (?) 
 

                                                 
28 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 4. Vital Signs, 
Physical Findings, and Other Observations Related to Safety, pgs. 54-60. 
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Clinically Significant Abnormalities in Vital Signs, Body 
Weight: In the Phase 3 double-blind studies, clinically 

significant decreases (≥ 7%) in body weight were observed in 36 
(9%) subjects on modafinil and 3 (1%) subjects on placebo (Table 
32, below). For all studies combined (all modafinil), clinically 
significant increases in body weights were observed in 199 (21%) 
subjects and decreases in body weight were observed in 103 (11%) 
subjects.  
 

 
Following up to 12 months of treatment with modafinil in the 
open-label extension study (study 312), clinically significant 
increases in body weight were observed in 32% of subjects, and 
clinically significant decreases in body weight were observed in 
11% of subjects. There were mean decreases from baseline in body 
weight at week 2, month 1, month 2, and month 3 of open-label 
treatment. Thereafter, mean increases in body weight were 
observed through month 12, and the mean change from baseline to 
the last visit included in this safety update was a mean 
increase of 1.6 kg. (Sponsors Figure 1 in Appendix, Mean Changes 
from Baseline in Body Weight during Double Blind and Open Label 
Periods) 
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The trend for overall increases in body weight with continued 
exposure to modafinil was observed even among modafinil-treated 
subjects who had clinically significant changes from baseline 
(increases or decreases) in body weight during the open-label 
study.  
 
Reviewer Comment(s): 
The increases in body weight of ≥ 7 % and decreases of body 
weight observed in 32% and 11 % of subjects is concerning. The 
sponsor needs to provide the completed year long, open label 
data set and correlate changes in weight with changes in 
cholesterol and other vital signs. The long term significance is 
unclear. One might just catch up and stabilize after an initial 
weight loss, but, similarly one might continue to gain weight 
which might predispose some of these children who use this drug 
over years to metabolic syndrome and potentially have an impact 
on longevity. 
 
The summary did not contain an overview of vital signs testing 
in the development program. 

7.1.5.1.1 Marked outliers and dropouts for vital sign abnormalities 
No discussion could be identified in 2.7.4 Summary of Clinical 
Safety, 4-Month Safety Update which constituted the sponsor’s 
integrated summary of safety. 

7.1.6 Electrocardiograms (ECGs)29 

No overview discussion was present of ECG testing in the 
development program, including brief review of preclinical 
results. It is unclear from the information whether the ECG’s 
were interpreted by a pediatric cardiologist. Differences 
between findings between SE—008 which suggested a mild trend in 
intervals pediatric populations. 
 
The sponsor states that in “the Phase 3 double-blind, placebo- 
controlled studies, there were no clinically meaningful differences 
between the modafinil treatment group and the placebo treatment group 
with respect to ECG interval durations and changes from baseline to 
endpoint (Sponsors Table 33 in Appendix). The distribution of maximum 
changes from baseline and maximum values on treatment in corrected QT 
interval were similar for modafinil-treated patients and placebo-

                                                 
29 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 4.2 
Electrocardiography Results, pgs. 58-60. 
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treated patients in the Phase 3 double-blind studies regardless of the 
correction formula used ( i.e., Bazett, Fridericia, or Neuro Pharm) 
(Sponsors Table 34 in Appendix). On the basis of QTc interval 
Fridericia, there were no modafinil-treated patients with increases 
from baseline of more than 60 msec and no individual maximum values 
greater than 450 msec.” 
 
Newly Diagnosed Electrocardiogram Abnormalities: The sponsor 
states that in “the Phase 3 double-blind, placebo- controlled 
studies, newly diagnosed abnormal ECG findings during the study were 
reported for 26 (7%) patients in the modafinil treatment group and 10 
(5%) patients in the placebo treatment group (Table 35, below). 
Overall, there is no difference in the percent of patients with newly 
diagnosed ECG abnormalities between the Phase 3 double- blind studies 
and all studies. Of the 45 (out of 533; 8 %) patients with newly 
diagnosed 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 block).”  

 
 
Reviewer Comment(s): Despite the fact that no group differences 
are detectable the sponsor should provide a listing of all 
subjects for each group, including the subject identification 
number, date of ECG, relation to dosing, ECG finding, so that a 
meaningful comparison can be made. Similarly, for the 45 
subjects with newly diagnosed ECG abnormalities in study 312, 
the sponsor should provide the same, and the basis for the 
investigator’s determination of clinical significance. Clinical 
and vital sign correlations should be made. All ECG’s should 
have been or should be reviewed by a pediatric cardiologist. 
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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 Summary of 
Clinical Safety, 4-Month 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 Clinical Safety, 4-Month Safety Update which 
constituted the sponsor’s integrated summary of safety. 

7.1.7 Adverse Events by Subgroups30 

The sponsor presented adverse events occurring in ≥ 5% of subjects 
within a subgroup in the Phase 3 double-blind, placebo-controlled 
studies. 
 
Gender: “For the subgroups by gender, the overall incidence of adverse 
events was higher for girls receiving modafinil (83%) than for boys 
receiving modafinil (76%). In particular, the incidences of headache, 
anorexia, and insomnia among modafinil- treated girls (23%, 21%, and 
31%, respectively) were higher than those observed for modafinil- 
treated boys (18%, 14%, and 26%, respectively). Among girls, the 
difference between the modafinil and placebo treatment groups in the 
incidence of some adverse events, including headache, abdominal pain, 
fever, pain, anorexia, and rash, was more marked than among boys. 
However, some of these differences may be due to the smaller sample 
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 modafinil (79%) and 
patients of other races who received modafinil (77%), or for the 
incidence 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 similar for modafinil-treated 
patients <12 years of age (80%) and those ≥ 12 years of age (75%). 
Among modafinil-treated patients, the incidence of headache was higher 
for patients ≥ 12 years of age (25%) than for those <12 years of age 
(17%), while the incidences of anorexia and insomnia were higher among 
the younger patients receiving modafinil (18% and 31%, respectively) 
than among older patients (11% and 20%, respectively).” 
 

                                                 
30  2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 5. Safety in 
Special Groups and Situations, pgs. 61-66. 
 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 76 
 

Weight: “The overall incidence of adverse events was similar for 
modafinil-treated patients weighing < 30 kg (80%) and those weighing  
≥ 30 kg (77%) (Sponsor’s Table 39 Appendix). The incidence of headache 
was higher for modafinil-treated patients weighing ≥ 30 kg ( 21%) than 
for those weighing < 30 kg ( 16%), while the incidences of anorexia 
and insomnia 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 analyses 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 withdrawal (see below, 7.1.9). 

7.1.9 Withdrawal Phenomena and/or Abuse Potential31 

The sponsor states: 
 
“The effects of withdrawal of modafinil treatment were examined in 
study 310 using the Subject’s Treatment Emergent Symptom Scale (STESS) 
scores. After 7 weeks of double-blind treatment in this study, 
patients entered a 2-week (weeks 8 and 9) randomized withdrawal 
period, during which modafinil-treated patients received either 
modafinil or placebo and placebo-treated patients continued taking 
placebo according to the original randomization scheme. 
 
Comparable reductions in STESS scores were observed for all 3 
treatment groups during the 2-week withdrawal period, indicating that 
abruptly withdrawing from modafinil treatment did not have an effect 
on physical and emotional health (Sponsor’s Table 41 in Appendix).” 
 
Drug Abuse:  “Modafinil (PROVIGIL) is listed in Schedule IV of the 
Controlled Substances Act.” 

7.1.10 Human Reproduction and Pregnancy Data 

The sponsor states32: 

                                                 
31 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 5.6 Drug Abuse; 
5.7 Withdrawal and Rebound; pgs. 68-69. 
32 Summary of Clinical Safety, 4-Month Safety Update; 5.4 Use in Pregnancy and 
Lactation; pg. 68. 
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“Pregnant or lactating females and females of child-bearing potential 
were excluded from the pediatric ADHD studies. The use of modafinil 
during pregnancy has not been studied and there were no pregnancies 
reported during these studies.” 
 
In the post-marketing experience the sponsor reports33 that 90 (3 
%) of 2578 ADR were for pediatric patients though 17 years and 
506 (20 %) were for patients for who there were insufficient 
data to determine age. Included among these cases were 5 infant 
reports, of which 4 were congenital anomalies and 1 was a 
premature birth.  They report a worldwide postmarketing usage 
from 98/30/94-02/28/05 at more than 185 million treatment days. 
In addition, there were 4 cases of abortions, 2 premature labors 
and 1 pre-eclampsia.  Portions of tables submitted by the 
sponsor are included in the Appendix of this report. 
 
Reviewer Comment(s): 
 
Labeling should reflect this information about post-marketing 
events. 

7.1.11 Assessment of Effect on Growth34 

The sponsor states: 
 
“In order to evaluate possible effects of modafinil on normal 
development in children receiving treatment, height and weight Z 
scores and percentile scores (adjusted for age and sex) were 
determined in the open- label extension study (study 312). Changes 
from baseline to endpoint in height and weight Z- scores (all 
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 small decrease in body 
weight among patients receiving modafinil relative to the normal 
pediatric population. Actual values and changes from baseline to 
endpoint in height and weight Z- scores and height and weight 
percentile scores in study 312 are presented in Summaries 9.9 and 
9.10, respectively.” 
 
Reviewer Comment (s): 
Z scores and percentile scores should be calculated, when 
available, from baseline at study entry into Studies 309, 311 

                                                 
33 Summary of Clinical Safety, 4-Month Safety Update; 6 Postmarketing Data; 
pgs. 70, 173-174, 199-200. 
 
34 2.7.4 Summary of Clinical Safety , 4-Month Safety Update 5.1.2 Effect on 
Normal Development in Children; pgs. 67; 832, 834. 
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and 310 and last available endpoint in Study 312. Since, 279 (52 
%) of the subjects have already discontinued from study 312 for 
various reasons at the 4 month submission, and since, 48 subject 
(9 %) have completed the study at the same time period, these 
measurements have limited value. Normative data used should be 
defined. 

7.1.12 Overdose Experience35 

The sponsor states: 
 
“A total of 151 dosages of modafinil at 1000 mg/ day (5 times the 
current adult maximum recommended daily dose of 200 mg) or more have 
been recorded for 32 individuals. Two patients participating in 
foreign studies in depression took doses of 4500 and 4000 mg of 
modafinil intentionally. In both cases, the adverse events observed 
were limited, expected, and not life threatening, and the patients 
recovered fully by the following day. In neither of these cases nor in 
other instances of dosages of more than 1000 mg/ day, including up to 
21 consecutive days of administration of modafinil at 1200 mg/ day, 
were any unexpected effects of specific organ toxicities observed. 
Other observed high dose effects include anxiety, irritability, 
aggressiveness, confusion, nervousness, tremor, palpitations, sleep 
disturbances, nausea, diarrhea, and decreased prothrombin time.  
 
In the Phase 3 ADHD studies, 38 patients received > 425 mg of 
modafinil (doses of 510 to 850 mg/ day of modafinil), either 
intentionally or unintentionally. The average age of these patients 
was 10.7 years, the average weight was 46.6 kg, the average duration 
at the higher dose was 44 days, and like the remainder of the study 
population, were predominantly white males. Of the 15 adverse events 
that were reported during the period of time at the higher dose, 
almost all of them were cold/ flu symptom- related. Only 1 patient 
reported insomnia as a result of an accidental overdose (i.e., 850 
mg).”  

7.1.13 Postmarketing Experience36 

Cephalon’s “rough estimates” of postmarketing exposure to 
modafinil (based on worldwide sales data) from the period of 
09/30/94-02/18/05 is 185 million patient- treatment days and an 
average daily dose of 242 mg in the US and 267 mg in Ex US 

                                                 
35 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 5.5. Overdose, 
pg. 68. 
36 2.7.4 Summary of Clinical Safety , 4-Month Safety Update 6.1; 
Postmarketing Data; pgs.  70-75. 
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territories. Previous exposure was based upon an average daily 
dose of 300 mg and 250 mg respectively. This distinction is not 
clear.  
 
The sponsor states: 
 
“Of 2578 ADR case reports received, 1982 (77%) were for adults, 90 
(3%) were for pediatric patients through 17 years of age, and 506 
(20%) were for patients for whom there were insufficient data to 
determine age. These 2578 reports included a total of 5308 ADRs. Of 
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 (mother taking modafinil during pregnancy) 
and are included in the category “through 17 years of age” as noted 
above. Of these 5 infant reports, 4 were congenital anomalies and 1 
was a premature birth (Sponsor’s Table Included in Appendix). 
 
Of the 1982 case reports received for adults, 189 (10%) reports 
included serious ADRs. For adults, the most commonly reported serious 
ADRs (at least 8 reports) were drug interaction (14), psychotic 
disorder (10) and myocardial infarction (8). The body systems (SOCs) 
associated with the greatest number of serious ADRs were the 
psychiatric (18%), nervous (16%), general (10%), cardiac (7%), and 
investigations (7%). The SOCs associated with the greatest number of 
non-serious ADRs were the nervous (19%), psychiatric (17%), general 
(14%), gastrointestinal (13%), and investigations (7%). The most 
commonly reported non-serious ADRs (at least 25 reports) are displayed 
in Table 42” (Sponsor’s Table Included in Appendix). 
 
“A total of 10 reports of leukopenia or neutropenia associated with 
modafinil use were identified in all postmarketing reports and are 
summarized in Table 43” (Sponsor’s Table Included in Appendix). The 
sponsor states that of “of the 7 ADR reports included in this 
analysis, none involved a pediatric or adolescent patient. The mean 
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 
population, the most commonly reported serious ADRs (at least 2 
reports) were mania, hallucination, suicide attempt, premature baby, 
and intentional overdose (2 each). The most commonly reported non-
serious ADRs (at least 4 reports) were headache and insomnia (8 each), 
anorexia (5), drug interaction and irritability (4 each). The SOCs 
associated with the greatest number of serious ADRs were the 
psychiatric (31%), congenital and familial (19%), pregnancy and injury 
(11% each), and vascular (6%). The SOCs associated with the greatest 
number of nonserious ADRs were the psychiatric (20%), nervous (15%), 
gastrointestinal (14%), general (13%) and skin (9%).” 
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Cephalon states that they identified 3 events that warrant 
inclusion in the current modafinil labeling. “These are 
agranulocytosis (2 spontaneous reports with apparently different 
mechanisms) and symptoms of mania and/or psychosis. Inclusion in the 
labeling was based on clinical importance of the events and is not an 
indication of drug-relatedness.” 
 
Reviewer Comment(s): 
It is unclear to this reviewer what the status of the safety 
reporting was worldwide from 1994-1998, since Provigil was not 
approved in the United States until 1998.  Sales estimates may 
not mean drug use. Total exposure in the pediatric age groups is 
not separated from the worldwide exposures.  Hence, the number 
of ADR’s may be underreported and the use may be over-estimated, 
inadvertently minimizing any possible signal.  
 
For this population, the most commonly reported serious ADRs (at 
least 2 reports) were mania, hallucination, suicide attempt, 
premature baby, and intentional overdose (2 each). The most 
commonly reported non-serious ADRs (at least 4 reports) were 
headache and insomnia (8 each), anorexia (5), drug interaction 
and irritability (4 each). The SOCs associated with the greatest 
number of serious ADRs were the psychiatric (31%), congenital 
and familial (19%), pregnancy and injury (11% each), and 
vascular (6%). The SOCs associated with the greatest number of 
nonserious ADRs were the psychiatric (20%), nervous (15%), 
gastrointestinal (14%), general (13%) and skin (9%). 
 
In the pediatric population, the most commonly reported serious 
ADR’s were mania, hallucination, suicide attempt, premature 
baby, and intentional overdose. This signal was present in the 
controlled trials in adverse events leading to discontinuation. 
In those trials, suicidal ideation (6: 12 %; one of which was a 
possible attempt versus a gesture), agitation (5: 10 %) 
depression (2: 4 %) psychosis (3: 6 %), another with possible 
psychosis (1: moderate change in mental status, not specified); 
and phobias (3: 6 %) were seen. In the controlled trials suicide 
ideation and psychosis occurred at a younger mean age (8 years) 
than those on placebo (10 years). 
 
“In the ADR’s, headache, insomnia, anorexia and drug interaction 
were the most commonly reported non-serious ADR’s in children.  
The SOCs associated with the greatest number 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 (modafinil: 16 %; placebo: 3 %), insomnia (modafinil: 
27 %; placebo: 4 %) and headache (modafinil: 20 %; placebo: 13 
%) were common. Review of the discharge summaries for subjects 
who withdrew from the controlled trial for serious or non-
serious reasons, indicated that twelve (12) subjects (12/101: 12 
%) on various doses of modafinil developed rashes. One was a 
definite case of erythema multiforme/Stevens Johnson Syndrome, 
and 1-2 other cases were suggestive. Hence, problems involving 
the skin were present more frequently in the ADR and the trial 
data. 
 
A concern raised by this reviewer in earlier comments was that 
the presence of a significant amount of insomnia, headaches, or, 
other psychiatric disorders will almost certainly result in off-
label and labeled use of many sleep, analgesic and psychiatric 
medicines which will probably result in increased risk of 
adverse events (e.g. increased risk of skin, liver, or, 
psychiatric problems). 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 leukopenia and 
neutropenia should be undertaken after the corrections 
identified in Reviewer Comment(s), Section 7.1.4 Laboratory 
Findings/Hematology of this report are completed. 

7.1.14 Adequacy of Overall Clinical Experience 

A complete year-long data set for Study 312 is needed to help 
adequately characterize the safety profile of modafinil in 
children and adolescents. 

7.1.15 Adequacy of Special Animal and/or In Vitro Testing 

The reader is referred to Pharmacology’s Review as to the 
adequacy of the testing submitted in support of this submission. 
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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 meaningful comparisons. Relationships between 
adverse event data, vital signs and laboratory data is not 
provided preventing meaningful correlations. 

7.1.17 Adequacy of Metabolic, Clearance, and Interaction Workup 

The reader is referred to Pharmacology’s Review as to the 
adequacy of this information.  
 
Reviewer Comment(s): 
 
Given the high amount of the adverse events of insomnia and 
headaches, a determination needs to be made as to the adequacy 
of testing for possible drugs which may be used and the 
potential interactions which may result. 

8 ADDITIONAL CLINICAL ISSUES 

8.1 Dosing Regimen and Administration 

In the proposed packing labeling, under Dosage and 
Administration, Cephalon proposes the following: 
 
“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 Clinical Pharmacology/ 

Biopharmaceutics Review for further discussion of this issue. 

8.2 Drug-Drug Interactions 

The sponsor states37: 
 
“No drug interaction studies have been conducted with modafinil in the 
pediatric ADHD patient population. The following information relating 
to potential drug interactions is presented in the current prescribing 
information for modafinil (PROVIGIL) use in adults:  
 
Drug-Drug Interactions: Because modafinil and modafinil sulfone are 
reversible inhibitors of the drug- metabolizing enzyme CYP2C19, co- 

                                                 
37 2.7.4 Summary of Clinical Safety, 4-Month Safety Update; 5.3 Drug 
Interactions, pgs. 67-68. 
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administration of modafinil with drugs such as diazepam, phenytoin and 
propranolol, which are largely eliminated via that pathway, may 
increase the circulating levels of those compounds. In addition, in 
individuals deficient in the enzyme CYP2D6 ( ie, 7- 10% of the 
Caucasian population; similar or lower in other populations), the 
levels of CYP2D6 substrates such as tricyclic antidepressants and 
selective serotonin reuptake inhibitors, which have ancillary routes 
of elimination through CYP2C19, may be increased by co- administration 
of modafinil. Dose adjustments may be necessary for patients being 
treated with these and similar medications.  
 
Coadministration of modafinil with other central nervous system active 
drugs such as methylphenidate and dextroamphetamine did not 
significantly alter the pharmacokinetics of either drug. Chronic 
administration of modafinil 400 mg was found to decrease the systemic 
exposure to two CYP3A4 substrates, ethinyl estradiol and triazolam, 
after oral administration suggesting that CYP3A4 had been induced. 
Chronic administration of modafinil can increase the elimination of 
substrates of CYP3A4. Dose adjustments may be necessary for patients 
being treated with these and similar medications.  
 
An apparent concentration- related suppression of CYP2C9 activity was 
observed in human hepatocytes after exposure to modafinil in vitro 
suggesting that there is a potential for a metabolic interaction 
between modafinil and the substrates of this enzyme (e.g., S- 
warfarin, phenytoin). However, in an interaction study in healthy 
volunteers, chronic modafinil treatment did not show a significant 
effect on the pharmacokinetics of warfarin when compared to placebo.”  

8.3 Special Populations 

In the proposed packing labeling, under Special Populations, 
Cephalon proposes the following: 
 
“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 t½ for the youngest patients (aged 6 to 7 years) studied is approximately 

7 hours, and the t½ 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 t½ . 
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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 µg/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 Advisory Committee Meeting should be held to discuss the 
safety issues and its impact on whether modafinil should be 
approved for any indication in pediatrics, and, if so, under 
what circumstances, and what should be the correct labeling. 

8.5 Literature Review 

Among the issues identified in the filing meeting for this sNDA 
and which was submitted to Cephalon on 03/15/2005 was the 
adequacy of the literature review provided. This was based on 
Cephalon providing only a sheet entitled literature references 
which was electronically connected to the articles on the list 
(Sec. 5.4: Literature References). We stated: 
 
“You have not provided an adequate literature search (methodology and 
results) since only references were listed. Please provide a full 
review and discussion of the world literature for modafinil targeted 
to the safety of the present indication of ADHD. Please warrant that 
this is a complete and detailed review of the world’s published 
literature and identify the cut-off date. The literature review should 
also include a complete review and discussion of the safety as it 
applies to any use of modafinil in any indication.” 
 
Appendix B of the Summary of Clinical Safety 4 Month Safety38 
Update Report submitted by Cephalon on 04/19/2005 states the 
following: 
 

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

                                                 
38 Summary of Clinical Safety 4 Month Safety, Appendix B, Literature Review 
(Data on Humans), pgs. 88-91. 
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international publications, including 131 on adults and 8 on 
children, were reviewed and provided in the abovementioned 
submission. The majority of these publications were relative to 
disorders of sleep and wakefulness… The publications on children 
included approximately 62 subjects who were exposed to modafinil 
at dosages ranging from 50 to 400 mg/day for up to 17 months. No 
deaths or serious adverse events were reported in children.”  

 
2. That “safety information from the worldwide literature on 

modafinil published between 1 January 2002 and 1 April 2005 was 
searched and that these publications are listed at the end of 
this section” (electronically connected to the article). The 
sponsor states that: 

 
“The safety profile of modafinil reported in the literature relative 
to the disorder of ADHD evaluated in this application is similar to 
that previously reported for modafinil.” 
 
The sponsor further states “that all publications (regardless of 
publication date) on modafinil in Medline were searched for leukopenia 
and/or neutropenia. No publications were found relating to modafinil 
and leukopenia and/or neutropenia”. 
 
The sponsor concluded that “the literature reviews discussed above, 
represent a complete review of the worldwide published literature 
through 1 April 2005. No additional safety information beyond that 
which is presented in other sections of this application, or in the 
PROVIGIL product labeling, was revealed. The literature supports the 
conclusion that modafinil is well tolerated in healthy subjects and 
the patient populations studied”. 
 
Reviewer Comment(s): 
 
It is unclear which articles the sponsor is referring. A 
discussion of the individual articles would have been helpful. 
 

9 OVERALL ASSESSMENT 

9.1 Conclusions 

•  Modafinil was shown to be clinically effective in the 
treatment of ADHD in children and adolescents based on the 
(ADHD-RS-IV) (School Version) [p<0.001]. 
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•  A sulfone metabolite accumulates to a greater extent in 
subjects weighting less than 30 kg and it is uncertain when it 
reaches steady-state based on the studies performed 
(approximately 6 weeks ?) so we do not know the absolute 
accumulation of the metabolite in this age group. Age range of 
the 340 mg dose group tested was 5-10 years and the 425 mg 
dose group was 8-13 years. A disproportionate exposure to the 
sulfone metabolites of about 6 times occurred in children 
compared to adolescents and adults.  

 
•  PK/PD and clinical studies have shown that doses of around 340 

or 425 mg are needed in order to achieve clinical response 
(efficacy). Hence, dose reduction will not be useful. 

 
•  Paralleling the disproportionate exposure in children is the 

observation from controlled clinical trials of very rare 
adverse events occurring in these younger age groups: Steven 
Johnson Syndrome (7 years) and other uncertain rashes (1-2/933 
vs. 1 per million background) and Reye’s-like syndromes (only 
36 cases per year since 1987) are only occurring in subjects 
on modafinil. The mean age of subjects with rash was 8.5 
years, did not occur in adolescents and was not observed with 
the adult experience. The case of Reyes-like syndrome occurred 
in a 6 year old. The relation to the drug is uncertain, but 
mean GGT elevations were higher in those receiving increasing 
exposures as to amount (e.g. 340 and 425 mg/day)and duration 
of modafinil(14 % on modafinil compared to 1 % on placebo 
showed increases in GGT over 6 months). Similarly, suicidal 
ideation and psychosis occurred at a mean age of 8 years (all 
psychiatric events in placebo; mean age: 10 years) in subjects 
leaving the trials because of adverse events. Suicidal 
ideation (6: 12 %; one of which was a possible attempt versus 
a gesture), agitation (5: 10 %), depression (2: 4 %) psychosis 
(3: 6 %), another with possible psychosis (1: moderate change 
in mental status, not specified); and phobias (3: 6 %) were 
only reported as reasons for discontinuation for subjects on 
drug. 

 
•  Anorexia (modafinil: 16 %; placebo: 3 %) and insomnia 

(modafinil: 27 %; placebo: 4 %) are more common than with most 
stimulants except for Adderall XR. Headache (modafinil: 20 %; 
placebo: 13 %) seems to be more common in modafinil subjects 
than others. A table comparing some of the MPH and amphetamine 
products, which are currently available (e.g. Concerta, 
Metadate, Ritalin LA, Focalin, Adderall XR), is indicated in 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 89 
 

Table 1 in the Appendix. The risk of insomnia and headaches 
will most certainly result in various treatment strategies 
(e.g. stopping, restarting; using off label and labeled 
analgesics and sleep medications) perhaps resulting in 
increased dermatological sensitization, psychiatric, or, other 
adverse events. 

 
•  The post-marketing ADR’s confirmed potential risks in this 

population (Section 7.1.13 Postmarketing Experience). 

9.2 Recommendation on Regulatory Action 

A non-approvable action is recommended. 
 
The risks associated with the use of provigil are greater than 
the benefits and preclude the safe use of this drug in the 
intended population for ADHD, a non life-threatening disease and 
without showing clear, demonstrated advantages over existing 
stimulants.  
 
If outstanding consults bears out the perceived risks, an Agency 
discussion should be undertaken to discuss the need to halt all 
clinical development programs currently underway with children 
(e.g. excessive sleepiness associated with narcolepsy) and to 
consider the need for recommending a stronger warning for 
Provigil (modafinil) as it related to the use of this drug in 
children. 

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 review as it relates to 
continuation of a pediatric development program for modafinil 
for other indications. Further internal discussion of this issue 
is recommended. 

9.3.2 Required Phase 4 Commitments 

•  Further work should be undertaken to characterize the clinical 
significance of the disproportionate sulfone metabolite 
present in children, if it is ultimately decided by the Agency 
that the drug is approvable. 
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•  Given the fact that the ADHD subjects who were studied were 
moderately to severely ill or greater (CGI-S ≥ 4) and did not 
have learning disability  (Screening score ≥80 on the WIAT-II-
A), the generalizability of findings from this group of 
subjects to other children with less severe ADHD (CGI-S < 
4)with learning disorders is uncertain, and may need to be 
considered as a Phase IV commitment. 

9.4 Labeling Review 

If a decision is ultimately made by the Agency that modafinil 
will be approved for this indication, an addendum filing to this 
sNDA will be made. 

9.5 Comments to Applicant 

•  At the 07/28/2004 meeting between FDA and Cephalon, Cephalon 
stated that the four-month safety update will include data 
from approximately 175 of these patients treated with 
modafinil for 12 months. This was not the case. Re-submit when 
the study is completed.  

 
•  Provide safety information about Adult ADHD (Study 205) so 

that safety comparison can be made between age groups. 
 
•  The acceptability of the proposed tradename (SPARLON) are 

under review. 
 
•  The ADHD subjects who were studied were moderately to severely 

ill or greater (CGI-S ≥ 4) and did not have learning 
disability  (Screening score ≥80 on the WIAT-II-A). Discuss 
the generalizability of findings from this group of subjects 
to other children with less severe ADHD (CGI-S < 4)with 
learning disorders. 

 
•  The complete year-long data set for Study 312 is needed to 

help adequately characterize the safety profile of modafinil 
in children and adolescents. 

 
•  Given the disproportionate amount of the adverse events of 

insomnia and headaches, what management recommendations would 
you propose for consumers who develop these adverse events?  
What drug interactions do you anticipate? Provide vital signs 
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for all subjects who developed headaches. Provide the vital 
signs correlating with symptoms. Describe the headache type, 
prior history of headaches, duration of symptoms, and your 
experience as to the clinical management. 

 
•  Given the occurrence of a documented case of erythema 

multiforme/Stevens Johnson in your pediatric clinical program 
provide a complete clinical description of all types of rashes 
in your clinical program. Risks should be determined and 
compared between children, adolescents, placebo and the adult 
experience(s).  

 
•  Provide hospital records, discharge summary, all laboratory 

and other diagnostic tests for all subjects who were 
hospitalized in your pediatric and adolescent program. If you 
cannot obtain this information, demonstrate to the Agency that 
you have made due-diligence. 

 
Inconsistencies were identified which should be resolved.  
 
•  The study report states that 11 subjects on modafinil withdrew 

because of adverse events. However, 12 vignettes (modafinil: 
12) are submitted in the appendix of the 310 final study 
report. In addition, another, serious adverse event (Subject 
No: 34187) is submitted in the 4 month safety update. Hence, 
there were 13 (10.4 %) adverse events, of which 2 were 
serious.  

 
•  Reconciling number of rashes reported in the vignettes with 

number of rashes listed. 
 
•  Review of the vignettes for subjects who withdrew from the 

trial for serious or non-serious reasons, identified five (5) 
subjects (5/101: 5 %) having abnormal liver function tests, of 
these, in only three (3) were the liver adverse event term 
listed as the basis for leaving the trial. The values 
identified in four (4) of the vignettes were clinically 
significant showing ALT’s which were 17.2 times, the upper 
limit of normal (ULN)and AST’s up to 10 times ULN. Review of 
Sponsor’s Listing 4.1.3 (Clinical Significant Abnormal Values 
for Selected Chemistry Laboratory Parameters for All Studies 
of Randomized Patients) and Listing 4.1.1(Clinical Significant 
Abnormal Values for Selected Chemistry Laboratory Parameters 
for Phase 3 Double-Blind Studies, Randomized 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 
elevations (128-453 U/L; 0-42 U/L: Normal; one subject with 
10.7 times ULN), 10 with SGPT elevations (65-517 U/L; 5-20 
U/L: Normal; one subject with 26 times ULN), 5 with GGT 
elevations (62-282 U/L; 3-22 U/L: Normal; one subject with 13 
times ULN) and 5 with total bilirubin elevations (2-3.2 mg/dl; 
0.1-1.2 mg/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. All subjects 
in Listing 4.1.3 were on modafinil and none were on placebo. 
Listing 4.1.1 identifies two (2) subjects on placebo, not 
identified in Listing 4.1.3, who had isolated SGPT elevations 
(131 and 160 U/L; one subject with 8 times 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. 
Subject 1105 in Study 1105 was discontinued because of 
somnolence, but review of the adverse event indicates that the 
subject probably had irritability (nervousness) resulting in 
the off-label use of risperidone which in turn resulted in a 
seizure [based on prolonged non-responsiveness, presence of a 
Todd’s paralysis (facial palsy)and incontinence]. Subject 410 
in Study 206 had disorderly, aggressive behavior and 
experienced formication (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 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 following additional information should be provided. 
 
•  Further information is needed on the case of hyper-ammonemia 

[IND 59, 661 (080): C1538/3027/NA/MN/US014983].  The sponsor 
should show due diligence to obtain the hospital records, 
discharge summary, all laboratory and other diagnostic tests, 
as well as for 2004, 6007, 34007, 56003 and 50910. 

 
•  Provide vignettes for all cases of LFT elevations, and if 

possible, copies of all ancillary studies done on any of these 
subjects. The sponsor should reconcile the Listings with the 
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vignettes and make sure that that vignettes with subjects 
meeting the sponsors criteria for significance should be 
entered to those listings. 

 
•  Two subjects on modafinil (No. 42309 and 19012) developed 

peptic ulcer disease, one of which was positive for 
Helicobacter 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 more than 
is expected? A complete discussion is recommended. 

 
•  The clinical significance of the decreases in white blood 

cells (WBC’s) and neutrophils (ANC) are uncertain and of 
unclear significance. Chapter (Hematological Disorders) in the 
Current Pediatric Diagnosis & Treatment39 defines neutropenia 
as “an absolute neutrophil (granulocyte) count of less than 
1500/uL in childhood or below 1000/uL between ages 1 week you 
used [(ANC) of ≤ 1 X 109]. Correct this. 

 
The common occurrence of infections in this age group makes it 
hard to determine relatedness to changes in WBC and ANC, 
especially if it is cyclical. Identify any subjects who had 
infections during treatment and correlate changes in 
laboratory parameters with the presence or absence of 
infection and infection type.  

 
Many vignettes for subjects who left the study indicate 
infections, but in certain cases there is no laboratory or 
ancillary data in the vignette to determine clinical 
significance and, or, relatedness. For example, two (2) 
subjects, both on drugs in Study 311 have peptic ulcer disease 
(No. 42309 and 19012), one of which is positive for 
Helicobacter pylori.  In addition one (No. 42309) had fever, 
nauseas and rash. Similarly, twelve (12) subjects on various 
doses of modafinil developed rashes (Section 1.21.2 Dropouts 
and Other Serious\Signicant Adverse Events), one of which was 
an erythema multiforme\Stevens Johnson and one subject in a 
related study of modafinil developed a Reye’s like illness. 
Subject 12001 was reported to have paresthesias progressing 
from the upper to the lower extremities over 2 days in the 
context of nausea, headache, anorexia and abdominal pain. This 

                                                 
39 Current Pediatric Diagnosis & Treatment-17th Ed. (2005): Chapter 27. 
Hematologic Disorders, Section on Disorders of Leukocytes– Ambruso 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 relatedness to these cases with vital 
signs, hematological and chemistry parameters. 
 

•  Increases in body weight of ≥ 7 % and decreases of body weight 
observed in 32% and 11 % of subjects is concerning. Provide 
the completed year long, open label data set and correlate 
changes in weight with changes in cholesterol and other vital 
signs. Discuss potential long term significance. One might 
just catch up and stabilize after an initial weight loss, but, 
similarly one might continue to gain weight which might 
predispose some of these children who use this drug over years 
to metabolic syndrome and potentially have an impact on 
longevity. 
 

•  No overview of vital signs testing in the development program 
could be provided in the safety summary (ISS). Please 
identify, and if it is not present provide. 
 

•  No discussion could be identified in the safety summary (ISS) 
of marked outliers and dropouts for vital sign abnormalities.  
If none, state so. Otherwise, please provide. 

 
•  Provide information on ECG data in relation to dosing. 

Describe how and who interpreted the ECG’s? Were all ECG’s 
reviewed by a pediatric cardiologist? Of the, 45 subjects with 
newly diagnosed ECG abnormalities in study 312, identify these 
abnormalities and provide the basis for the investigator’s 
determination of clinical significance. Clinical and vital 
sign correlations should be made. All ECG’s should have been 
or should be reviewed by a pediatric cardiologist, if 
previously not done. 

 
•  Regarding Effects on Growth, Z scores and percentile scores 

should be calculated, when available, from baseline at study 
entry into Studies 309, 311 and 310 and last available 
endpoint in Study 312. Since, 279 (52 %) of the subjects have 
already discontinued from study 312 for various reasons at the 
4 month submission, and since, 48 subject (9 %) have completed 
the study at the same time period, these measurements have 
limited value. Normative data used should be defined. 
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•  Please discuss the disproportionate exposure of children to 
the sulfone metabolite and correlate this with all adverse 
event data by children and adolescents. 
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10  APPENDICES 

10.1 Approximate Incidence Rates for Anorexia and Insomnia Reported with 
ADHD Stimulants (Methylphenidates, Amphetamines)  

  Modafinil (n =426) Placebo (n =213) 
Anorexia 16 % 3 % 
Insomnia  27 % 4 %  

SPARLON  
(Modafinil) 

Headaches 20 % 13 % 
  Adderall XR (n =374) Placebo (n=210) 

Anorexia 22 % 2% 
Insomnia 17% 2% 

Adderall XR40 

Headaches ≤ 1 % ≤ 1 % 
  Ritalin ® LA(n =65) Placebo (n =71) 

Anorexia 2 (3.1) (0.0) 
Insomnia  2 (3.1) (0.0) 

Ritalin ® LA41 

Headaches ≤ 2 % ≤ 2 % 
  METADATE ® CD (n=188) Placebo (n=190) 

Anorexia 9% 2% 
Insomnia  5% 2% 

Metadate ® CD42 

Headaches 12 % 8 % 
  Focalin (n=79) Placebo (n=82) 

Anorexia 6 % 1 % 
Insomnia  ≤ 5 % ≤ 5 % 
Headaches ≤ 5 % ≤ 5 % 

Focalin43 

   
Concerta™44  CONCERTA™ (n=106) Placebo (n=99) 

Anorexia 4% 0% 
Insomnia  4%  1%  

 

Headaches 14 % 10 % 
 
 
 

   

 

                                                 
40 Adverse Events (Double-Blind Trials): Adverse Events Reported by More Than 
1% of Pediatric Patients Receiving ADDERALL XR® with Higher Incidence Than on 
Placebo in a 584 Patient Clinical Study  
41 Treatment-emergent adverse events with an incidence > 2% among Ritalin LA-
treated subjects, during the two-week double-blind phase of the clinical 
study 
42 Incidence of Treatment-Emergent Events in a Pool of 3-4 Week Clinical 
Trials of METADATE CD 
43 Adverse Events Occurring at an Incidence of 5% or More Among Focalin-
Treated Patients 
44 Incidence of Treatment-Emergent Events in a 4-Week Placebo-Controlled 
Clinical Trial of CONCERTA™ 
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10.2 Tables Summarizing Clinical Trials Submitted in Support of sNDA 
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10.3 List of proposed labeling changes 
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10.4 History of changes since last approved labeling 
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10.5 List of Investigators 

No. 1047 
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Study 309 

 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 114 
 

 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 115 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 116 
 

Study 310 
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Study 311 
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Study 312 

 
 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 123 
 

 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 124 
 

 
 
 
 
 
 
 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 125 
 

 

 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 126 
 

 
 
 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 127 
 

10.6 Study 312: 4 Mth Safety Update, Subject Disposition 
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10.7 Study 312: 4 Mth Safety Update, Safety Analysis Set 
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10.8 Study 312: 4 Mth Safety Update, Study Drug Administration 
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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) 
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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) 
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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 
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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 
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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 
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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) 
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10.15 Primary Efficacy Instrument: ADHD-RS-IV School Version 
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10.16 Overall Study Schema: Study 309, 311 
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10.17 Overall Study Schema: Study 310 

 



Clinical Review 
Glenn B. Mannheim, M.D. 
NDA 20-717 (S-019) 
SPARLON (Proposed Trade Name) and Provigil (Generic Name} 
 

 145 
 

10.18 Study Procedures and Assessments: Study 309, 311 
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10.19 Study Procedures and Assessments: Study 310 
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10.20 Subject Disposition: Study 309 
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10.21 Subject Disposition: Study 311 
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10.22 Subject Disposition: Study 310 
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10.23 Disposition of All Subjects: Study 309 
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10.24 Disposition of All Subjects: Study 311 
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10.25 Disposition of All Subjects: Study 310 
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10.26 Baseline Characteristics: Study 309 
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10.27 Baseline Characteristics: Study 311 
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10.28 Baseline Characteristics: Study 310 
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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, emotional lability 

 9127 9 M W 255 mg  X Cold, conjunctivitis, moderate insomnia 
 14301 6 M W 170 mg  X Moderate mood swings (emotional lability), 

agitation 
 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, panic attacks (agitation). 

 1114 8 M B Placebo  X Cough, sore throat, moderate anxiety, tachycardia, 
severe insomnia 

 2259 14 M B Placebo  X Fever, sore throat, leukopenia, neutropenia, 
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monocytosis; sedation, lethargy (somnolence), 
difficulty focusing (abnormal thinking), muscle 
pain-soreness (legs, back) 

 2282 13 M W Placebo  X Increased irritability (nervousness) 
 10176 12 M W Placebo  X Rage (hostility) 

XXX  Suggestions of Relation to Infection 
XXX  Psychiatric Worsening 
XXX  Dermatological 
XXX  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 W 425 mg X  Fever, vomiting, nausea, rash, dehydration, 

abdominal pain; diagnosed with duodenal ulcer, 
duodenitis (peptic ulcer) with spasm (hypertonia); 
sweating, insomnia, night terror (abnormal dreams), 
functional heart murmur 

 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 (dystonia) 

reaction 
 49327 10 F W 425 mg  X Palpitations, moderate tachycardia, amblyopia, 

flushed face (vasodilitation) 
 48210 8 F W Placebo  X Pharyngitis, nausea, irritability (nervousness), 

moodiness (emotional lability) 
 51138 7 M W Placebo  X Anger (hostility), behavioral disturbance 

(personality disorder) 
 59198 6 M H Placebo  X Hyperactivity (hyperkinesia), increased baseline 

impulsivity 
XXX  Suggestions of Relation to Infection 
XXX  Psychiatric Worsening 
XXX  Dermatological 
XXX  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 W 340 mg X  Moderate difficulty breathing on day 5; collapsed at 

school, stopped breathing momentarily on day 8, 
possible acute asthma attack (wheezing, reddened 
face, rapid breathing); ? allergic reaction 

 34187 6 M W 340 mg X  Moderate flu syndrome, dehydration followed by 
fear of eating (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, agitation, irritability 
 31149 8 F Brazili

an 
340 mg  X Irritability (nervousness) , amblyopia, headache, 

insomnia, dry mouth, confusion, pruritus, 
conjunctivitis 
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 34132 9 M M 340 mg  X Moodiness (emotional lability), hostility, stuttering, 
incoordination, 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 efficacy 
 30638 17 F W 425 mg  X Intermittent racing pulse (tachycardia), breathing 

difficulties (dyspnea), muscle tension (hypertonia), 
anxiety, abdominal pain 

 31142 6 M W 340 mg  X Emotional lability, insomnia, diaphoresis (sweating), 
headache 

 37688 9 M W 425 mg  X Moderate change in mental status (thinking 
abnormal), cough 

 40178 8 F H 340 mg  X Suicidal threat (suicidality) 
 40629 8 F W 425 mg  X Insomnia, headaches, mild hallucinations 

SAE=Serious Adverse Event; WAE=Adverse Event Leading to Withdrawal 
XXX= Adverse Event Term Identified By Sponsor 
XXX  Suggestions of Relation to Infection 
XXX  Psychiatric Worsening 
XXX  Dermatological 
XXX  Unusual Cases 
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10.32 Primary Efficacy, Full Analysis Set for Studies 301, 311 and 310 
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10.33 Table 26 Hematology Variables and Change from Baseline to Endpoint by 
Treatment Group 
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10.34 Sponsors Table 31 entitled Vital Signs and Changes from Baseline to 
Endpoint by Treatment Group 
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10.35 Mean Changes from Baseline in Body Weight during Double Blind and Open 
Label Periods 
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10.36 Absolute Values and Changes from Baseline to Endpoint in 
Electrocardiogram Intervals by Treatment Group Phase 3 
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10.37 Maximum Absolute Value and Change from Baseline in QTc Interval by 
Treatment Group Phase 3 Double- Blind 
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10.38 Tables of Subgroup Analysis: Gender, Race, Age 
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10.39 Treatment Emergent Symptom Scale 

 

10.40 Postmarketing Reports of Congenital, Familial and Genetic Disorders 
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10.41 Postmarketing Reports of Pregnancy, Puerperium and Perinatal Conditions 
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10.42 Post-Marketing, Most Frequently Reported ADR’s  
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10.43 Post-Marketing Reports of Leukopenia and Neutropenia, ADR’s 
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11 LINE-BY-LINE LABELING REVIEW 

The labeling review will be filed as an Addendum Review if the 
determination is subsequently made by others in the Agency that 
they find that this drug is approvable for the indication. 



---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
 /s/
---------------------
Glenn Mannheim
9/29/2005 12:27:43 PM
MEDICAL OFFICER

Paul Andreason
10/12/2005 09:39:09 AM
MEDICAL OFFICER
I disagree with the recommendation for a Not Approved 
Action. I believe that more information is needed 
before taking a final action on this NDA 
Supplement. Please see my memo to the file 
dated 10/12/2005. 


