Executive Summary

1. Recommendations

A. Recommendation on Approvability

Atomoxetine has been shown to be effective in the treatment of ADHD in the pediatric and adult

population. The sponsor also provided evidence to support effectiveness of atomoxetine for both once and
twice daily dosing.

From a clinical efficacy perspective, it is recommended that atomoxetine be approved for the treatment of
ADHD in the pediatric and adult population.

B. Recommendation on Phase 4 Studies and Risk Management Steps

The sponsor has collected a very limited profile of patients who are genotypically CYP2D6 poor
metabolizers (PMs); the number of PMs is too low to determine an accurate efficacy or safety profile.
Also, the sponsor has not identified a lowest effective dose, and has only identified the high end dosage

range (the 1.2 mg/ke/day and 1.8 mg/kg/day showed similar results). Itis recommended that the sponsor
consider these issues as they enter Phase I'V of drug development.

The one relapse prevention study submitted demonstrated negative findings. Itis recommended that the

sponsor continue to assess efficacy for long term use, as well as generate safety data extending beyond one
year. - :

1L Summary of Clinical Findings

Al Brief Overview of Clinical Program

The sponsor states that they have conducted a total of 14 studies in patients diagnosed with ADHD of
which 3 of these studies are ongoing, and the data was not included in the original submission. Of the

eleven studies submitted in patients with ADHD, there were seven placebo controiled studies and four open
label studies.

B. Efficacy

Atomoxetine is a norepinephrine reuptake inhibitor that has been adequately studied to support a claim for
the treatment of Attention Deficit/Hyperactivity Disorder (ADHD) in both the pediatric and adult
populations. There were seven placebo-controlled efficacy studies submitted, of which five were conducted
in the pediatric population, and two studies included only adults. The five pediatric studies included three
short term placebo-controlled studies with twice daily dosing (HFBD, HFBK, LYAC), one short term
placebo controlled study with once daily dosing (LYAT), and gne relapse prevention study with twice daily
dosing (HFBE). The two adult studies were both short term placebo- controlled with twice daily dosing
(LYAA, LYAO). Study HFBE, a year long, placebo controiled relapse prevention study, had negative

results and was not reviewed, because the study did not support any of the claims which the sponsor has
requested in this current submission,

This review is primarily concerned with the efficacy of atomoxetine. Please refer to the review by Dr.
Gerald Boehm (HFD-120) for the safety review for atomoxetine.
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C. Dosing

As stated in the proposed labeling, dosing in the pediatric population, in individuals <70 kg body weight, is
to be initiated at approximately 0.5 mg/kg, titrated to 1.2 mg/kg after 3-7 days, and, if needed, further
titration up to 1.2 mg/kg over a period of 2-4 weeks. Dosing for pediatric patients weighing > 70 kg and
for adults begins with an initial daily dose of 40 mg, titrated to 80 mg after 3-7 days, and then titrated up to
a maximum of 120 mg over a 2-4 week period depending of efficacy response. For pediatric patients <70

kg, the maximum recommended dose is 1.8 mg/kg or 120 mg, which ever is less. For patients > 70 kg, the
maximum recommended dose is 120 mg daily.

E. Special Populations

In patients diagnosed with moderate to severe hepatic insufficiency (with CYP2D6 extensive metabolizer
genotype), a reduced clearance, increased exposure, and increased half life of atomoxetine was observed
after administration of a single dose of 20 mg atomoxetine. Clearances observed were 20.0 L/hr for
moderate hepatic insufficiency, 10.8 L/hr for severe hepatic insufficiency compared to 41.5 L/hr for
individuals with normal hepatic functioning. It is recommended that, when administered, dosages of
atomoxetine be adjusted according to the severity of hepatotoxicity.

Patients diagnosed with end stage renal disease (with CYP2D6 extensive metabolizer genotype) were
observed to have a higher systemic exposure of atomoxetine and its metabolites after administrauon of a

single dose of 20 mg atomoxetine. Dose adjustment of atomoxetine would be needed according to the
severity of renal insufficiency, ’

/

For both of these conditions, it would be prudent to consider the need for further dose adjustment if the
patient also is a CYP2D6 poor metabolizer.

Clinical Review

1. Introduction and Background

A. Drug Established and Proposed Trade Name, Drug Class, Sponsor’s Proposed fn‘dication,
Dose, Regimens, Age Groups

Atomoxetine HCl is an inhibitor of the pre-synaptic norepinephrine transporter, and is considered the R(-)
isomer by x-ray diffraction. Originally, the sponsor had requested the trade name tobe =  buta
revised request has proposed the trade name to be Strattera. The proposed indication is for the treatment of
attention deficit and hyperactivity disorder (ADHD) in both the pediatric and adult populations, and can be
administered as a single dose in the morning or evenly divided doses in the moming and late
afternoon/early evening. As stated in the proposed labeling, dosing in the pediatric population, in
individuals <70 kg body weight, is to be initiated at approximately 0.5 mg/kg, titrated to 1.2 mg/kg after 3-
7 days, and, if needed, further titration up to 1.2 mg/kg over a period of 2-4 weeks. Dosing for pediatric
patients weighing > 70 kg and for adults is an initial daily dose of 40 mg, titrated to 80 mg after 3-7 days,
and then titrated up to a maximum of 120 mg over a 2-4 week period depending of efficacy response. For
pediatric patients < 70 kg, the maximum recommended dose is 1.8 mg/kg or 120 mg, which ever is less.
For patients > 70 kg, the maximum recommended dose is 120 mg daily. S~
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11 Clinically Relevant Findings From Chemistry, Animal Pharmacology and

Toxicology, Microbiology, Biopharmaceutics, Statistics and/or Other
Consultant Reviews

A. Chemistry

The chemical structure for atomoxetine HCI is the following:

- \CHa
H

- HCl

The chemical name is benzenepropanamine, N-methyl-gamma(2-methylphenoxy) hydrochloride,(-).
Atomoxetine has been determined to be the R(-) isomer by x-ray diffraction. The proposed capsule
formulations would include atomoxetine 5 mg, 10 mg, 18 mg, 25 mg, 40 mg, or 60 mg.

The most recent proposed (1/31/02) trade name for atomoxetine is “Strattera.”
B. Animal Pharmacelogy and Toxicology
Atomoxetine HCl is identified as a potent inhibitor of the pre-synaptic norepinephrine transporter (NET).

Two primary metabolites identified were 4-hydroxyatomoxetine (demonstrating a similar in vitro potency

to NET as atomoxetine) and N-desmethylatomoxetine (demonstrating less NET in vitro potency than
atomoxetine).

In a single dose oral toxicity study, the estimated median lethal oral doses in cats was 25 mg/kg, in dogs
37 mg/kg, in rats 190 mg/kg, and in mice 274 mg/kg. At sublethal doses, clinical signs observed were

mydriasis, reduced pupillary light reflex, mucoid stools, salivation, emests, lethargy, weak legs, tremors,
myoclonic jerking, and convulsions.

In repeat dose rodent toxicology studies, decreased body weight gain and hepatic toxicity (increased liver
weights, hepatocellular vacuolation, and increased ALT values) were observed, with a high incidence of
mortality in male mice in the 3 month toxicokinetic study.

In studies in young rats, delays in onset of puberty were observed in addition to decreases in epididymal
sperm count of rats. This did not appear to have effects on the rodents’ ability to reproduce.

In rat reproduction studies, there was a decrease in the weight of the fetus and decreased survival was
observed at average doses of 23 mg/kg/day.

I1I.  Human Pharmacokinetics and Pharmacodynamics

A. Pharmacokinetics

For complete details, please refer to the Clinical Pharmacology and Biopharmaceutics review by Hong
Zhao, Ph.D.

Atomoxetine HCl is metabolized primary through the CYP2D6 enzymatic pathway. Atomoxetine has been
shown to be rapidly absorbed, reaching a maximum concentration approximately 1-2 hours after dosing.
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In humans, variations of the CYP2D6 genotype has been characterized as being phenotypically poor
metabolizers (PM) or extensive metabolizers (EM). In adult CYP2D6 extensive metabolizers, the mean
elimination half-life is approximately 5.2 hour with a mean apparent plasma clearance of 0.35 L/hr/kg,
while in CYP2D poor metabolizers, the mean elimination half-life is 12.6 hours with 2 mean apparent
plasma clearance of 0.034L/hr/kg. The AUC of atomoxetine is 10 time greater in CYP2D6 poor

metabolizers (PMs) than in extensive metabolizers (EMs); while the Cmax is 5 times greater in PMs than
observed in EMs.

The major metabolite identified in PMs and EMs is 4-hyroxyatomoxetine (equipotent to atomoxetine, but
with less circulation), and is metabolized as 6% of atomoxetine concentration in EMs, and at a slower rate
in PMs as 0.1% of atomoxetine concentration. Another metabolite identified is N-desmethylatomoxetine
(less potency than atomoxetine) which circulates as 5% of atomoxetine concentration in EMS and as 45%
of atomoxetine concentration in PMs. Elimination is primary through the urine (>80 % of dose), and some
through feces (< 17% of the dose). Excretion of atomoxetine is primary in the metabolized form as 4-
hydroxyatomoxetine-O-glucuronide with less than 3% of unchanged atomoxetine being excreted.

In adults, there was some decrease in Cmax (138%) and delayed tmax (by 3 hours) observed with a high

fat dist, whereas in a population analysis in the pediatric studies, there was only a 9% decrease in Cmax.
Food effects were not considered to be clinically significant.

B. Pharmacodynamics

For complete details, please refer to the Clinical Pharmacology and Biopharmaceutics review by Hong
Zhao, PhD. L L

Effects reported by Dr. Zhao in the pharmacological studies included postural hypotension with
compensatory heart rate increases observed following a single dose, and in some cases after multiple doses.
Also observed were clinically significant decreases in orthostatic systolic blood pressure, which appeared
to be more pronounced in CYP2D6 poor metabolizers (PMs) than in extensive metabolizers (EMs).

Dose-related mean heart rate increases were confirmed by ECG analysis and found to be statistically
significant; PMs were found to have maximum heart rates at 10 bpm greater than those observed in EMs.
PMs were also noted to have the largest QTc prolongation (30 msec after 75 mg bid) at trough.

IV.  Description of Clinical Data and Sources

A. Overall Data

The sources of data in this review are the clinical trials submitted by the sponsor.

B. Tables Listing the Clinical Trials Reviewed for Efficacy
Table 1 (below) summarizes the placebo controlled efficacy studies included in this submission for
atomoxetine. All studies included in this table were reviewed with the exception of Study HFBE, the

pediatric relapse prevention study. Study HFBE was not reviewed because the results were negative and
did not support any of the claims which the sponsor had based this current submission.
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Table 1: Table of all Placebo-Controlled Efficacy Studies in NDA 21-411

STUDY | DESIGN | POPULATION | DOSE
PEDIATRIC STUDIES—SHORT TERM PLACEBO CONTROLLED—BID DOSING
HFBD Double-blind, placebo and MPH Stimulant-Naive:

Atomox: 5-90 mg/day (bid)
Atomoxetine: n=30 (M:20; F:10) (max dose: 2 mg/kg/day or 90 mg/day

MPH: n=20 (M:19; F:1) MPH: 5-60 mp/day (bid)
Stratified according to prior exposure Pbo: n=27 (M:23; F:4)

controlled, multicenter, 9 week study

(max dose: 1.5 mg/kg/day or 60 mg/day
to MPH. Stimulant-Prior Use:
Atomoxetine: n=35 (M:27; F:8)
Extensive Metabolizers only. Pbo: n=35 (M:30, F:5)
Ages: 7-12
HFBK Double-blind, placebo and MPH Stimulant-Naive: Atomox: 5-90 mg/day (bid)
controlled, muiticenter, 9 week study Atomoxetine: n=26 (M:20; F:6) {max dose: 2 mg/kg/day or 90 mg/day)
MPH: n=18 (M:16; F:2) MPH: 5-60 mg/day (bid) or 60 mg/day
Stratified according to prior exposure Pbo: n=26 (M:17; F:9)
to MPH Stimulant-Prior Use:
Atomoxetine: n=38 (M:31; F:7)
Extensive Metabolizers only. Pbo: n=36 (M:33, F:3)
Ages: 7-12
LYAC Double-blind, placebo-controlied, 8

Atomoxetine: =213 (M:132; F:61)

Atomox: 1.2 or 1.8 mg/kg/day (bid)
week study Pbo: n=84 (M:60; F:24) (0.5 mg/kg/day was not statistically
analyzed)
Stratified by CYP2D6 status and prior
exposure to MPH

PM: atomox: n= 10
pbo: n=6
Apges: 8-18
NTROLLED—ONCE DAILY DOSING
Atomoxetine: n=85 (M:39; F:26)
Pbo: n=86 (M:60; F:26)

PEDIATRIC STUDIES—SHORT TERM PLACEBO CO

LYAT Double-blind, placebo-controlied, &
week study :

Atomox: 0.5-1.5 mg/kg/day
(ONCE DALY DOSING)

(PM: atomox: n=1
pbo: n=4) all others were EM
Ages: 6-16
PEDIATRIC STUDIES—RELAPSE PREVENTION—BID DOSING
HFBE Relapse Prevention Study: Atomoxetine: n=184 (M:167;F:17)

Period II: multiple center, open label MPH: n=44 (M:44; F: 0)
(10 weeks): Atomox. or MPH

Atomox: 5-90 mg/day (bid)
0.4-2 mg/kg/day

Ages: 7-15 MPH: 5-60 mg/day (qd to tid)

Period IiI: double-blind, placebo-
controlled discontinuation study (48
weeks): Atomox. or placebo
ADULT STUDIES—SHORT TERM PLACEBO CONTROLLED—BID DOSING

LYAA Double-blind, placebo-controlled, 10 Atomoxetine: n=141 (M:91; F:50)

week study Pbo: n=139 (M:87; F:52)

Atomox: 60-120 mg/day (bid)

Suatified by CYP2D6 status By genotype: PM: atomox: n= 10

Pbo: n=9
Ages: 18-67
LYAO Double-blind, placebo-controlled, 10 Atomoxetine: =129 (M:83; F:46) Atomox: 60-120 mg/day (bid)
week study Pbo: n=127 (M:87, F:40)
Stratified by CYP2D6 status Ages: 18-76
C. Postmarketing Experience

As of October 12, 2001, atomoxetine is not marketed anywhere in the world according to the original NDA
submission.
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D. Literature Review

The sponsor submitted eight literature articles in which atomoxetine was discussed. Anorexia was observed
as a significant adverse event in patients treatment with atomoxetine compared with placebo (Allen, 2001),
and a dose related loss of weight was observed in a pediatric study (Michelson, in press at time of
submission) . Other adverse events reported in patients taking atomoxetine included insomnia, anxiety,
constipation, headache, sweating, palpitations, tremors agitation, abdominal spasms, and rash which
recurred upon rechallenge (Chouinard, 1984; Kratochvil, 2001). Three other articles were located from a
MedLine search of which the abstracts did not contain any new information.

V. Clinical Review Methods

A How the Review was Conducted

The sponsor states that they have conducted a total of 14 studies in patients diagnosed with ADHD of
which 3 of these studies are ongoing, and the data was not included in the original submission. Of the

eleven studies submitted in patients with ADHD, there were seven placebo controlled studies and four open
label studies.

There were seven placebo-controlled efficacy studies submitted, of which five were conducted in the
pediatric population, and two studies included only adults. The five pediatric studies included three short
term placebo-controlled studies with twice daily dosing (HFBD, HFBK, LY AC), one short term placebo
controlled study with once daily dosing (LYAT), and one relapse prevention study with twice daily dosing
(HFBE). The two adult studies were both short term placebo- controlled with twice daily dosing (LY AA,
LYAO). Smudy HFBE, a year long, placebo controlled relapse prevention study, had negative results and

was not reviewed, because the study did not support any of the claims which the sponsor has requested in
this current submission.

This review is primarily concerned with the efficacy of atomoxetine. Please refer to the review by Dr.
Gerald Boehm (HFD-120) for the safety review for atomoxetine.

B. Overview of Materials Consulted in Review

The materials used in this review included ihe following;:

Original NDA Submission: October 11, 2001
Statistical Review by Ning Li, Ph.D. (6/14/02)
Office of Clinical Pharmacology and Biopharmaceutics Review by Hong Zhao, Ph.D. ( 6/19/02)

C. Overview of Methods Used to Evaluate Data Quality and Integrity

According to a correspondence from the sponsor (2/14/02, there were documentation errors identified at
Site #21 ( Dr. Scott West in Orlando, FL). The sponsor conducted an internal audit of Study HFBD and
identified documentation errors including omissions on case report forms of adverse events and
concomitant medications, incorrect dates, and incomplete verification of physician notes by the site
monitor. This site was also involved in studies LYAC and LYAD. The individual studies were re-analyzed
with this site omitted (please refer to the individual studies below), and the results did not appear to have
changed the statistical significance of the efficacy studies.

From DSI correspondences (3/25/02), it appeared that other inspection sites were acceptable based on on-
site investigations.
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D. Evaluation of Financial Disclosure

The sponsor submitted financial disclosure information for the following studies: HFBD, HFBK, LYAC,
LYAA, LYAO, LYAT,LYAL, LYAZ LYAD,LYAZ LYAB, and LYAB.

The sponsor submitted a certification of Financial Interests and Arrangements of Clinical Investigators.
The Medical Director of the Atomoxetine Product Team signed the Form 3454 testifying that, to his
knowledge, there was no financial arrangement made with investigators that could affect the outcome of
the studies as defined in 21 CFR 54.2 (a), and that no listed investigator (attached to the form) was the
recipient of significant payments of other sorts as defined in 21 CFR 54.2(f). The Medical Director of the

Atomoxetine Product Team also signed Form 3455 which itemizes the following individuals as having
significant disclosures of financial interests:
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V1. Integrated Review of Efficacy

A. Conclusions and Critical Differences from Sponsor’s Proposed Label Claims

The review of the efficacy data supports the sponsor’s claim that atomoxetine demonstrated effectiveness
in the treatment of ADHD in the pediatric and adult population. The sponsor also provided sufficient data

to support a claim that atomoxetine was effective when administered in once daily dosing or in two divided
doses.

Unfortunately, the sponsor did not assess doses between the 0.5 mg/kg/dose and 1.2 mg/kg/dose for a better
picture of the lowest effective dose in the pediatric population. Results at the 0.5 mg/kg/day dosing did not
support efficacy at this dose. Effectiveness was established for the doses of 1.2 mg/kg/day and 1.8

mg/kg/day, but the 1.8 mg/kg/day dose was not associated with any efficacy benefit over the 1.2 mg/kg/day
dose.

Because of the results from Study LYAC in which there appeared to be little difference in the efficacy
findings between the 1.2 and 1.8 mg/kg/day dose (in fact, the 1.2 mg/kg/day group had better numerical
improvement), it might be prudent for the physician to consider whether or not it is appropriate to
recommend dosing as high as 1.8 mg/kg/day. This issue becomes even more important and concerning if
the patient is also genotypically a CYP2D6 poor metabolizer (PM) and is already receiving 10 times the
drug exposure than an extensive metabolizer receives. An increase in dose for a PM could not only expose
the patient to the risk of unnecessary adverse events, but also would provide no benefit. It is recommended

that when physicians are considering an increase to 1.8 mg/kg/day, they consider characterizing their
patient’s CYP2D6 status prior to increasing the dose.

B. General Approach to Review of the Efficacy of the Drug

This review will address six of the seven placebo controlled studies. The seventh study, Study HFBE was a
48 week double-blind placebo controlled discontinuation study; it was not reviewed, because the results
were negative and did not support any of the claims which the sponsor had based this current submission.
Many of the individual study designs included other portions or periods beyond the placebo-controlled

portion (please see Appendix C for the sponsor’s schematic of individual study designs); however, the only
periods discussed in this review are the placebo controlled period.
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There were four pediatric studies reviewed, Studies HFBD, HFBK, LYAC and LYAT. Studies HFBD and
HFBK were both 8 week placebo controlled studies conducted in the pediatric population in patients
diagnosed with ADHD aged 7-12 years olds; dosing was twice daily. Study LYAC had an 8 week placebo
controlled portion in patients diagnosed with ADHD aged 8-18 year olds; dosing was twice daily. Study

LYAT was the only single dose study, and was conducted in the pediatric population aged 6-16 year olds in
an 8 week placebo controlled design.

There were two studies submitted to support the efficacy of atomoxetine for the treatment of ADHD in
adults, studies LYAA and LYAO. Studies LYAA and LYAO both had a 10 week placebo controlled

period in adult patients (age ranged from 18-76) diagnosed with ADHD. Dosing was twice daily for both
of these studies.

This review will discuss only the primary efficacy variables of each study. The pediatric studies utilized
The ADHDRS-IV-Parent: Inv (see Appendix A) as the primary efficacy variable of the pediatnic studies.
The sponsor used a novel approach to an old insirument. The ADHDRS-IV-Parent: Inv is a modified
version of the ADHDRS-IV-Parent scale, an 18 item scale in which each item describes a DSM-1V
criteria of the ADHD diagnosis (O=rarely/never, 3=very often) that can each be scored ranging from zero to
three by parents. The sponsor revised the ADHDRS-IV-Parent rating scale by having the investigator,

score the ADHDRS-IV-Parent:Inv. based on interviews with parents about their children’s behavior at
weekly visits.

The adult studies utilized the Conners Adult ADHD Rating Scale-Investigator rated: Screening Version

(CAARS-INV:SV) as the primary efficacy variable. Please see Appendix B for a copy of this 30 item
scales which assesses the symptoms of ADHD.

C. Detailed Review of Trials
1. Study HFBD

Investigators/Location

This study was conducted at 7 centers in the United States including 9 principle investigators. Please refer

to the sponsor’s study report of HFBD Appendix 16.1.3 for a full listing of all principal and
subinvestigators.

Study Plan

Objective(s)/Rationale

The primary objective of this study was to determine the safety and efficacy of atomoxetine in tfeating
pediatric patients aged 7-12 years old diagnosed with ADHD.

Population

Patients chosen for this study were physically healthy, aged 7-12 years old, and diagnosed with ADHD
according the DSM-IV criteria. Required for participation was a score on the ADHDRS-IV-Parent above
1.5 standard deviations for the age/gender norm, in addition to an IQ score 2 80. Excluded from the study
were CYP2D6 poor metabolizers and patients with a history of bipolar I or II disorder, psychosis, seizure

disorder, alcohol/drug abuse, or glaucoma. Sexually active females were required to use medically
accepted forms of birth control. : :

Design
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This was a 7 site, 9 week, randomized, double blind, placebo and comparator (methylphenidate) controlled
study. Patients were stratified according to prior use of methylphenidate. The study was preceded by a
washout/screening phase, and concluded with a week long single blind discontinuation phase (please see
Appendix C for the sponsor’s schematic of the entire study plan). Stimulant-naive patients were
randomized to one of the following 3 treatment groups: 1) atomoxetine (5-90 mg/day bid before and after
school with placebo given during school hours), 2) methylphenidate (5-60 mg/day bid before and during
school with placebo given after school), or 3) placebo. Patients with prior exposure to stimulants were
randomized to treatment with either atomoxetine (5-90 mg/day bid before and after school) or placebo.
Psychotropic medications and sympathomimetic medications were not permitted during the study.
Diphenhydramine was permitted to be used prn insomnia.

Screening included a history and physical, ECG, routine labs, pregnancy test (for sexually active females),
urinalysis, and CYP2D6 and DRD4*7 genotyping. Vital signs were monitored weekly; ECGs and
laboratory analyses were obtained monthly throughout the study.

Analysis Plan

The primary efficacy variable was the change from baseline to endpoint in the ADHDRS-IV-Parent:Inv
total score (see Appendix A for a copy of the ADHDRS-IV-Parent:Inv). The ADHDRS-1V-Parent: Invis
a modified version of the ADHDRS-1V-Parent scale, an 18 item scale in which each item describes a
DSM-TV criteria of the ADHD diagnosis (O=rarely/never, 3=very often) that can each be scored ranging
from zero to three by parents. The sponsor revised the ADHDRS-IV-Parent rating scale by having the

investigator score the ADHDRS-IV-Parent:Inv. based on interviews with parents about their children’s
behavior at weekly visits.

The primary efficacy analysis used was an analysis of variance (ANOV A) model to assess treatment
differences of atomoxetine and placebo. The sponsor included methylphenidate in the stimulant-naive
stratum for study validation, but did not use results from patients assigned to methylphenidate in the
primary analysis. Secondary efficacy variables included the ADHDRS-IV-Parent: Inv subscale scores,
CTRS-R:S subscale scores, CRPS-R:S subscale scores, CGI-ADHD-S, and RAS measures.

Study ConducvEfficacy Outcome

Patient Disposition

Of the 199 patients entered, 147 patients were screened and randomized into double-blind treatment which
included 77 stimulant naive patients and 70 patients with prior stimulant exposure. Reasons given for

ineligibility included lost to follow-up (n=5), personal conflict (n=15), entry criteria not met (n=28), and
physician decision (n=4).

Of the 77 patients in the stimulant naive group, 20 (26%) discontinued and 57 (74%) completed the study;
of this stratum, completion rates were as follows for each group: atomoxetine 73.3%, methylphenidate
55%, placebo 88.9%. For the stimulant prior exposure stratum, the study was completed by 50 (71.4%) of
patients including 77.1 % in the atomoxetine group and 65.7 % in the placebo group. Reasons for early
withdrawal included the following: adverse events, lack of efficacy, lost to follow up, moved, protocol
violation, personal conflict and sponsor’s decision (further elaboration was not provided). Table 2 below
elaborates on the percentages of patients who dropped out for each reason within the atomoxetine,

methylphenidate and placebo groups. A total of 107 patients completed the study (atomoxetine: n=49,
placebo: =47, methylphenidate: n=11).

Table 2 Reasons for withdrawal during Study HFBD (corhbined strata)

Reasons for Withdrawal | Atomoxetine Placebo Methylphenidate
N=65 N=62 n=20

Adverse events 4 (6%) 3 (5%) 2 (10%)

Lack of efficacy 6 9 7. 4 (20)
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Lost to fu

I (2 1 (2) 1 (9
Moved I (D 2 3 0
Protocol violation 1 @ 0 0
Personal conflict 3 (5 1 (@) 2 (10
Sponsor’s decision 0 1 (2 0
Total withdrawal 16 (25 15 (24) 9 (4%
Total completed 49 (75) 47 (76) 11 (55

Demographics /Group Comparability

The majority of the patients in this study were Caucasian males comprised of 119 boys (81%) and 28 girls
(19%) with a mean age of 9.71 years (range 7.03 to 12. 92). The population consisted of 122 (83%)
Caucasians, 12 (8.2%) African-Americans, 7 (4.8%) Hispanics, 1 (0.7%) Asian, and 5 (3.4%) “other.”
Seventy-seven (52.4%) of patients were stimulant naive. The sponsor did not find a statistically significant
difference in baseline demographics between the placebo and atomoxetine groups for the combined strata.
However, for the stimulant-naive stratum, the only statistically significant difference identified in baseline

demographics was the percentages of male patients (% of male patients: atomoxetine: 66.7%, placebo

85.2%. and methylphenidate 95.0%; p=0.035).

Concomitant Medications

Concomitant medications used most frequently included emla cream (29 patients or 24%), albuterol (8
patients or 6.6%), benadryl (10 patients or 8.3%), and tylenol (10 patients or 8.3%). There were no

notable differences in the treatment group. Table 3 below is a breakdown of select concomitant
medications according to treatment group.

Table 3 Selected concomitant medications used in Study HFBD

Tomoxetine | Placebo

N=62 N=58
Emla cream 12 17
Albuterol 6 2
Benadryl 7 3
Tylenol 4 6
Ativan 0 2
Dexedrine 1 0
Welbutrin 1 0
Ritalin 0 3

Efficacy Results

For the primary efficacy variable, the sponsor reported a statistically significant difference (p=0.001 for
LOCF) when comparing the change from baseline to endpoint in the ADHDRS-IV-Parent:Inv total score of
the atomoxetine and placebo treatment groups including both strata (i.e. stimulant naive and stimulant prior
exposure). In the stimulant-naive stratum, atomoxetine was shown to have a statistically significant
greater mean reduction in the ADHDRS-1V Parent:Inv total score than placebo (p=0.0015). The
methylphenidate treatment group also demonstrated a statistically significant greater reduction in
ADHDRS-IV-Parent:Inv total score than the placebo group (p=0.0003), and had a numerically higher mean
change than the atomoxetine group which does not appear to be statistically significant. For the stimulant
prior exposure stratum, the sponsor demonstrated that there is a statistically significant difference
(p=0.0091) between the atomoxetine and placebo groups for the change in ADHDRS-IV-Parent:Inv scores.
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The following sponsor table presents a summary of these findings.

Table 4: Study HFBD: ADHRS-IV-Parent:Inv Total Score Change from Baseline to Endpoint
(sponsor’s table from HFBD Study Report Table HFBD.11.4)

Baseline Endpoint Change
n Mean SD Mean SD Mean SD p-Values
Combined
Tomexetine 64 412 8.9 25.6 14.6 -15.6 13.7 0.0001
Placebo 61 41.4 79 359 133 =35 116 -—
Stimulant-Naive Stratom
Tomaoxetine 30 39.4 9.0 233 139 =151 1.8 0.0015
Placebo 27 39.6 83 354 12.6 -4.2 10.3 -
Methylphenidate® 20 386 6.3 213 133 -173 142 0.0003
Prior-Exposure Stratum
Tomoxetine 34 428 8.7 269 153 -16.0 153 0.009)
Placebo 34 429 7.4 363 141 -6.6 123 -—

* Between treatment group p-Values are from pairwise tests of treatment differences in mean change from baseline to endpoint
{last visit carried forward) scores versus placebo using least squares means from an ANOVA model with terms for
investigator and treatment {in each strata) or terms for investigator, wreatrnent and strata (combined group).

P-Value for Tomoxctine versus Methylphenidate comparisen in the Stimulant-Naive stratum is 04219,
Source Data: program:  Jocf sas

h«

As discussed above (Section V: C. Overview of Methods Used to Evaluate Data Quality and Integrity),
there was one study site (Site #21: Investigator; Scott West in Orlando, Florida) in which some data was
not properly recorded according to an internal audit. In his review, Dr. Li, FDA statistician, reanalyzed the
data omitting patients from this site; results continued to show that the atomoxetine group showed a
statistically significant improvement over placebo (p=0.013); although, the results were not as robust as
when this site was included (p=0.0001).

Conclusions

The results from study HFBD support the claim that atomoxetine, when prescribed twice a day, is effective
in the treatment of ADHD in pediatric patients aged 7-12 years old (p=0.0001).

2. Study HFBK

Investigators/Location

This study was conducted at 10 centers in the United States including 13 principle investigators. Please

refer to the sponsor’s study report of HFBK Appendix 16.1.3 for a full listing of all principal and
subinvestigators.

Study Plan

Objective(s)/Rationale

NDA 21-411: Atomoxetine HC1



The primary objective of this study was to determine the safety and efficacy of atomoxetine in treating
pediatric patients aged 7-12 years old diagnosed with ADHD.

Population

Please refer to Study HFBD which had the same entrance criteria.

Design

This was a 10 site, randomized, double blind, placebo and comparator (methylphenidate) controlled study.
Patients were stratified according to prior use of methylphenidate. The details of this study’s design were

identical to Study HFBD (please refer to Study HFBD for more information). Please see Appendix C for
the sponsor’s schematic of the entire study plan.

Analysis Plan

As with Study HFBD, the primary efficacy variable was the change from baseline to endpoint in the

ADHDRS-IV-Parent:Inv total score. The details of this study’s design were identical 10 Study HFBD
(please refer to Study HFBD for more information).

Study Conduct/Efficacy Outcome

Patient Disposition

Of the 210 patients entered, 144 patients were screened and randomized into double-blind treatment which
included 70 stimulant naive patients and 74 patients with prior stimulant exposure. Reasons given for

ineligibility included lost to follow-up (n=2), personal conflict (n=13), entry criteria not met (n=48),
sponsor’s decision (n=1) and physician decision (n=2).

Of the 69 patients in the stimulant naive group, 13 (19%) discontinued and 56 (81%) completed the study;
of this stratum, completion rates were as follows for each group: atomoxetine 81%, methylphenidate 88%,
placebo 77%. For the stimulant prior exposure stratum, the study was completed by 57 (of 74 or 71.4%)
patients including 84 % in the atomoxetine group and 69 % in the placebo group. Reasons for early
withdrawal included the following: adverse events, lack of efficacy, moved, protocol violation, and
personal conflict. Table 5 below elaborates on the percentages of patients who dropped out for each reason

within the atomoxetine, methylphenidate and placebo groups. A total of 113 patients completed the study
(atomoxetine: n=53, placebo: n=45, methylphenidate: n=15).

Table 5 Reasons for withdrawal during Study HFBK {combined strata)

Reasons for Withdrawal | Atomoxetine Placebo Methylphenidate
N=64 (%) N=62 (%) n=18 (%)

Adverse events 2 (3%) 0 0

Lack of efficacy 4 (6) 10 (16) 0

Moved 1 ) 0 0

Protocol violation 2 3) 3 (5) 2 an

Personal conflict 2 3) 4 N 1 6

Total withdrawal 11 an 17 27 3 (16)

Total completed 53 (83) 45 (3 15 (83)

Demographics /Group Comparability

The majority of the patients in this study were Caucasian males comprised of 117 boys (81%) and 27 girls
(19%) with a mean age of 9.9 years (range of 7.0 to 12.8). The population consisted of 116 (80%)
Caucasians, 13 (9 %) African-Americans, 7 (5 %) Hispanics, 1 (1%) Asian, and 7 (5%) “other.” For the
combined strata, the only statistically significant difference at baseline identified was that the atomoxetine
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group had statistically significantly lower mean Wechsler Intelligence Scale for Children (WISC-111-R)
total score (atomoxetine: 101.4, placebo 107.7, p=.018) and Wide Range Achievement Test 3 (WRAT3)
arithmetic standard scores (atomoxetine 91.0, placebo 97.5, p=.007) than the placebo treatment group. In
the stirnulant-naive stratum, the only statistically significant differences were found for the percentage of
patients with phobias determined by the DICA-IV (atomoxetine 37.5%, placebo 28%, and methylphenidate
66.7%; p=.04); however, the sponsor notes that the percentages of patients with phobias as determined by
clinical assessment did not differ between the groups. Otherwise, the treatment groups at baseline were

comparable.

Concomitant Medications

The most frequently used medications were EMLA cream, Tylenol, Claritin, and Benadryl. Please see
Table 6 for a listing of select concomitant medications used in Study HFBK. There were no statistically
significant differences between treatment groups in terms of concomitant medications used during the

study.

Table 6 Selected concomitant medications used in Study HFBK

Atomoxetine Placebo
N=64 (%) N=58
Emla cream 31 (46) 17 (29)
Benadrvl 3 (5 7. (12)
Claritin 5 (8) 7 (12) '
Tylenol 11 G0 11 (19) APPE!ARS THIS WAY
Ritalin ) 1 ) ON ORIGINAL
Adderall 0 1(2)
Remeron 0 1 (2)
Efficacy Results

For the primary efficacy variable, a statistically significant difference was observed when comparing the
change from baseline to endpoint in the ADHDRS-IV-Parent:Inv total score of the atomoxetine and
placebo treatment groups combining both strata (stimulant-naive and stimulant prior exposure); the sponsor
reported a p-value=0.0003 for LOCF, while Dr. Li, FDA statistician, calculated a p-value=0.0005. In the
stimulant-naive stratum, the atomoxetine group showed a greater mean reduction in the ADHDRS-1V
Parent:Inv total score than the placebo, but this was not statistically significant when compared with
placebo (p=0.0936); however, the methylphenidate treatment group demonstrated a statistically significant
greater reduction in ADHDRS-IV-Parent:Inv total score than the placebo group (p=0.0071). For the
stimulant prior exposure strata, there was a statistically significant difference (p=0.0059) observed when
comparing the atomoxetine and placebo treatment groups. Please Table 7 (below) for a summary of these

results.
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Table 7 Study HFBK: ADHDRS-1V-Parent:Inv Total Score Change from Baseline to Endpoint
(Table adapted from FDA statistical review by Dr. Ning Li).
Baseline  Endpoint Change p-value

- vs. placebo
Treatment n Mean SD Mean SD Mean SD

Combined:
TMX 63 37.8 79 233 143 -14.4 13.0 0.0005
Placebo 60 37.6 80 31.7 144 -5.9 13.0
Stimulant-Naive stratum
T™MX 25 366 7.4 18.6 149 -18.0 132 0.094
Placebo 24 359 7.0 268 14.0 -9.1 11.7
MPH 17 37.9 112 147 13.7 232 164 0.0071
Prior-Exposure siratum
TMX 38 386 82 265 131 -12.1 124 0. 0059
Placebo 36 387 85 350 139 3.7 135

Conclusions

The results from study HFBD stipport the claim that atomoxetine, when prescribed twice a day, is effective
in the treatment of ADHD in pediatric patients aged 7-12 years old (p=0.005). It is noted that in this study,
a stauistically significant difference was not observed in the stimulant-naive stratum when comparing the

atomoxetine group and the placebo group (p=0.094); however, the trend was toward a greater improvement
in the ztomoxetine group.

3. Study LYAC

Investigator(s)/Location

This study was conducted at 13 centers in the United States including 13 principle investigators. Please

refer to the sponsor’s study report of LYAC Appendix 16.1.3 for a full listing of all principal and
subinvestigators. '

Study Plan

Objective(s)/Rationale

The primary objective of the study was to determine the safety and efficacy of atomoxetine (at doses of 0.3,
1.2, and 1.8 mg/kg/day) compared to placebo in children aged 8-18 y.o. diagnosed with ADHD.

Population

Patients chosen for this study were physically healthy aged 8-18 years old and diagnosed with ADHD
according to DSM-IV criteria. Scores on the ADHDRS-IV-Parent above 1.5 standard deviations for the
age/gender norm were required for participation, along with 1Q = 80 and weight between 20 to 75 kg.
Excluded from the study were patients who were not responsive to an adequate trial of methylphenidate (at
least 1.2 mg/kg/day for at least 2 weeks) and patients with a history of bipolar I or II disorder, psychosis,

NDA 21-311: Atomoxetine HCI 17



seizure disorder, or alcohol/drug abuse. Sexually active fernales were required to use medically accepted
forms of birth control; pregnant females were excluded from the study.

Design

This was a 13 site, 8 week, randomized, double blind, placebo controlled study with an optional one year
extension for treatment responders (please see Appendix C for the sponsor’s schematic of the entire study
plan). For the purposes of this NDA submission, the sponsor only reported on the acute 8 week phase of
this study. Patients were randomized to one of the following 4 treatment groups with dosing administered
twice daily: 1) atomoxetine 0.5 mg/kg/day, 2) atomoxetine 1.2 mg/kg/day, 3) atomoxetine 1.8 mg/kg/day,
and 3) placebo. Patients were stratified according to CYP2D6 status (i.e. extensive or poor metabolizers);

only extensive metabolizers were also stratified according to whether or not they had a prior history of
psychostimulant use.

Screening included a history and physical, ECG, routine labs, pregnancy test (for sexually active females),
urinalysis, urine drug screen, and CYP2D6 and DRD4*7 genotyping. Vital signs were monitored weekly;
ECGs and leboratory analyses were obtained twice during the study.

Analysis Plan

The primary efficacy variable is the change from baseline to endpoint in the ADHDRS-1V-Parent:Inv total
score (see Appendix A for a copy of the ADHDRS-IV-Parent:Inv). The ADHDRS-1V-Parent: Inv is a
modified version of the ADHDRS-IV-Parent scale, an 18 item scale in which each item describes a DSM-
1V criteria of the ADHD diagnosis (O=rarely/never, 3=very often) that can each be scored ranging from
zero to three by parenets. The sponsor utilized the ADHDRS-IV-Parent rating scale by having the

investigator score the ADHDRS-IV-Parent:Inv. based on interviews with parents about their children’s
behavior at weekly visits.

The primary analysis was the intent-to-treat utilizing 2-sided, 0.05 significance level. Only the mid (1.2
mg/ke/day) and high (1.8 mg/kg/day) dose groups were compared to placebo to assess for efficacy.

Study Conduct/Outcome

Patient Disposition

Of the 383 patients entered into the study, 297 patients were screened and randomized into double-blind
treatment which included 85 (28.6%) stimulant naive patients and 212 (71.4%) patients with prior stimulant
exposure. Reasons given for ineligibility included lost to follow-up (n=6), personal conflict (n=17), entry
criteria not met (n=59), sponsor’s decision (n=1), physician decision (n=1), and protocol violation. Patients
were randomized to one of the following 4 treatment groups: 1) 0.5 mg/kg/day (n=44): 2) atomoxetine 1.2
mg/kg/day (n=84), 3) atomoxetine 1.8 mg/kg/day (n=69), or 4) placebo (n=84). Because patients in the

low dose group (0.5 mg/kg/day) were excluded from the efficacy analysis, there were 253 patients included
in the efficacy analysis.

Reasons for early withdrawal included the following;: adverse events, lack of efficacy, moved, protocol
violation, personal conflict, entry criteria not met, physician decision, and protocol violation. Table 8
(below) elaborates on the percentages of patients who dropped out for each reason within the atomoxetine
and placebo treatment groups. A total of 248 (83.5%) patients completed the study (atomoxetine total:

n=176, placebo: n=72). A comparison of each strata according to prior stimulant exposure was not located
in this submission.
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Table 8 Reasons for withdrawal during Study LY AC (based on sponsor’s table LYAC.10.2)

Reasons for Withdrawal | Atomoxetine Atomoxetine Atomoxetine Placebo
0.5 mg/kg/day | 1.2 mg/kg/day 1.8 mg/kg/day | N=84 (%)
n=44 (%) n=84 (%) n=85 (%)

Adverse events 1 (2.3) 2 24 4 47 0

Lack of efficacy 3 (6.8) 2 (2.4) 1 (1.2) 4 (6.5)

Lostto f/u 3 (6.8) 1 (1.2) 2 (2.4) 4 (4.8)

Moved 0 1 0 0

Protocol violation 0 0 2 (2.4) 0

Personal conflict 3 (6.8) 6 (0.1) 4 (4.7 4 (4.8)

Entry criteria not met 0 0 1 (1.2) 0

Physician decision 0 1 (1.2) 0 0

Protocol Violation 0 2 (2.4) 0 0

Total withdrawal 12 (23%) 15(18) 13 (14) 14 (14)

Total completed 34 (7N 69 (82) 73 (86) 72 (86)

Demographics /Group Comparability

The majority of the patients in this study were Caucasian males comprised of 212 boys (71%) and 85 girls
(29%6) with a mean age of 11.1 years (range of 8.0 to 17.5). The population consisted of 225 (76%)
Caucasians, 53 (17.8 %) African-Americans, 6 (2 %) Hispanics, 3 (1%) Asian, and 10 (3.4%) “other.” The
majority of patients, as expected, were extensive cytochrome P4502D6 (CYP2D6) metabolizers; there were
a tota]l of 17 (3.7%) poor CYP2D6 metabolizers of which 11 were evenly distributed amongst the
atomoxetine treatment groups. There were a total of 212 (71%) patients previously exposed to stimulants

and 83 (29%) stimulant naive; there appeared to be an even distribution of prior exposures amongst all of
the treatment groups.

Concomitant Medications

The most frequently used medications were EMLA cream, Tylenol, 17.5%, and Benadryl. Please see Table
9 for a listing of select concomitant medications used in Study LY AC. There were no statistically

significant differences between treatment groups in terms of concomitant medications used during the
study.

Table 9 Selected concomitant medications used in Study LYAC (based in table LYAC 11.28)

Atomoxetine Atomoxetine Atomoxetine Placebo

0.5 mg/kg/day | 1.2 mg/kg/day | 1.8 mg/kg/day N=83 (%)

N= 44 (%) N=84 (%) N=84 (%)
Emla cream 11 (25) 20 (24) 27 (32) 23 (28)
Tylenol 8 (18) 9 (11 10 (12) 15 (18)
Benadryl 4 (10) 5 (6) 9 (11) 8 (10)
Albuterol 1 (2.3) 3 (3.6) 2 (2.4) 1 (1.2)
Proventil 1 (1.2) 2249 1 (1.2 1(1.2)
Adderall 0 0 0 1(1.2)
Proventil 0 1 (1.2) 0 0
Trazadone 0 1 (1.2) 0 0
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Efficacy Results

For the primary efficacy variable, the sponsor reported a statistically significant difference (p<0.001 for
LOCF) when comparing the change from baseline to endpoint in the ADHDRS-IV-Parent:Inv total score of
the two higher dose atomoxetine (1.2 and 1.8 mmg/kg/day) and placebo treatment groups. The mean
improvement for the 0.5 mg/kg/day atomoxetine group was not statistically significantly better than the
placebo group for the primary efficacy variable. Table 10 (below) does not suggest an increase in efficacy
with increasing dose, and that the 1.2 mg/kg/day actually has a numerical score slightly higher than the 1.8
mg/kg/day. The sponsor has suggested that there is a possible leveling off of efficacy at doses above 1.2
mg/kg/day. Because the 0.5 mg/kg/day did not demonstrate a statistically significant difference when

compared to placebo, it could be inferred that the lowest effective dose was somewhere in the range of 0.5
to 1.2 mg/kg’day.

Table 10: Study LYAC: ADHRS-IV-Parent:Inv Total Score Change from Bageline to Endpoint
(sponsor’s table from LYAC Study Report Table LYAC.11.5)

Baseline Bndpoint Change p-val®* vs Pla
Treatxent n  Mean sD Mean sD Mean SD Adj. (UrAdjy.)
Placebe 83 38.3 8.9 32.5 13.8 -5.8 10.9
TMXO0.5 43 40.2 5.6 30.3 15.2 -9.9 14,6 { .155)
THMX1.2 84 239.2 9.2 25.5 13.8 -13.6 14.0 <.001 {<.001)
T™X1.8 82 39.7 8.7 26.2 14.8 -13.5 14.5 <.001 (<.001)

Conclusions

The results of Study LY AC provides evidence that atomoxetine is effective in the treatment of children
aged 8-17 ciagnosed with ADHD. From the results of this study, the 1.2 and 1.8 mg/kg/day atomoxetine
doses appezr to be equally effective compared to placebo, suggesting a plateau of dose response at these
higher doses: the dose of 0.5 mg/kg/day atomoxetine was not shown to be efficacious compared to placebo.
It would be helpful if the sponsor could further define a dose response within the dose ranges of 0.5 to 1.2

mg/kg/day.
4. Study LYAT

Investigator(s)/Location

This study was conducted at 9 centers in the United States including 9 principle investigators. Please refer

to the sponsor’s study report of LYAT Appendix 16.1.3 for a full listing of all principal and
subinvestigators.

Study Plan

Objectve(s)/Rationale

The primary objective of this study was to assess the safety and efficacy of atomoxetine administered as a
single-daily dose in children diagnosed with ADHD.
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Population

Patients chosen for this study were aged 6 to 16 years old, physically healthy, and diagnosed with ADHD
according to DSM-IV criteria. Patients were required to have an 1Q 2 80, weigh between 20 to 70 kg at
study entry, and have a symptom severity threshold of 1.5 standard deviations above age and sex norms on
the ADHDRS-IV-Parent:Inv. Excluded from the study were patients with a history of Bipolar I or 11,

psychosts, pregnant females, seizure disorder, hyperfhyperthrodisism, alcohol or drug abuse (within past 3
months of study), and hypertension.

Design

This was a 9 site, double blind, 6 week, placebo-controlled trial (please see Appendix C the sponsor’s
schematic of the entire study plan). Patients were randomized to either the atomoxetine or placebo
treatment group. For patients randomized to treatment with atomoxetine, dosing began at 0.5 mg/kg/day
for 3 days, then 0.75 mg/kg/day, and, if tolerated, further titration increased the dose to 1.0 mg/kg/day at
the next visit. Dosing was increased if symptomatology persisted up to 1.5 mg/kg/day. Dosing was to be
administered once daily in the morning with no instructions regarding food intake. Concomitant
psychotropic medications were forbidden during the study. Also prohibited was daily use of medications
that would have sympathomimetic activity (e.g. albuterol, inhalation aerosols, and pseudoephedrine).

Screening included a history and physical, ECG, routine labs, pregnancy test (females of child bearing
potentizl), CYP2D6 genotyping, and urinalysis. Vital signs were monitored weekly; ECGs were monitored

at after one week on study drug and at the end of the study. Also at the completion of the study, the
sponsor observed an ECG, routine labs, and urinalysis.

’

Analysis Plan

The protocol states that the primary efficacy variable is the comparison of the atomoxetine group and the
placebo group scoring on the ADHDRS-TV-Parent:Inv total score (see Appendix A for a copy of the
ADHDRS-IV-Parent:Inv). The ADHDRS-IV-Parent: Inv is a modified version of the ADHDRS-TV-
Parent scale, an 18 item scale in which each item describes a DSM-1V criteria of the ADHD diagnosis
(O=rareiy/never, 3=very often) that can each be scored ranging from zero to three by parents. The sponsor
utilized the ADHDRS-IV-Parent rating scale by having the investigator score the ADHDRS-TV-
Parent:Inv. based on weekly interviews with parents about their children’s behavior at weekly visits.

The change from baseline was computed for all patients with a baseline and at least 1 post-baseline score.
The primary efficacy analysis variable was the total score of the 18 items in the ADHDRS-1V-Parent:Inv.
Differences between the treatment groups were assessed using a repeated measures mixed model. The

model contained fixed class effect terms for treatment, investigator, visit, and an interaction term between

treatment and visit. The model also included a random subject effect and baseline
ADHDRS-1V-Parent:Inv total score as a covariate.

Study Conduct/Outcome
Patient Disposition

Of the 197 patients entered, 171 patients were screened and randomized into double-blind treatment.
Reasons given for ineligibility included lost to follow-up (n=1), personal conflict (n=9), and entry criteria
not met (n=16). Of the 171 patients in the intent-to-treat population, 23 (13.5%) discontinued and 148
(86.5%) completed the study. Table 11 (below) summarizes the reasons for early withdrawal. A total of
148 patients completed the study (atomoxetine: n=73; placebo: n=75). As can be seen from Table 11, there

was no statistically significant difference between the atomoxetine and the placebo groups with regard to
reasons for early withdrawal.
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Table 11: Reasons for early withdrawal (sponsor’s table LYAT 10.2 p. 61 of study report)

ATOMOX PLACEBO Total p-value*
. (®=85) {Be85) {#=171)
Primavry Reaason for Discontinuation n (%) n %) n {n)
Adverse avent 2 {2.4) T {1.2) 3 {1.8) 621
Lack o2 efficacy, patient perception 1 1.2) 1 €(1.2) 2 {(1.2) 1.00
Lack o?! efficacy, patient and physician [ 1T (1.2) 1 (0.86)
pesception
Unable to contact patient {lost to 4 {4.7) 2 {2.3) & {3.5) 443
20llow-up)
Parssnal contlict or other patient 3 (3.5 5 (5.8) 8 (4.7} »720
- dscision
Physician decision 1 {1.32) 0 1 (o.6)
Protecol Yiolation 1 {(1.2) 1 (1.2) 2 1.2 1.00

Study Perilod 11 coxpleted 73 {85.9) 75 (87.2) 148 (86.5}) . 826

Demographics /Group Comparability

The majority of the patients in this study were Caucasian males comprised of 120 boys (71%) and 50 girls
(29%) with a mean age of 10.3 years (range of 6.0 to 16.2). The population consisted of 134 (79%)
Caucasians, 21 (12 %) African-Americans, 7 (4 %) Hispanics, 2 (1%) Asian, and 6 (4%) *“other.” Although
the sponsor did not stratify according to prior exposure of stimulant or CYP2D6 metabolizer status, 44.7%
of patients were stimulant naive, and 3% of patients determined to be CYP2D6 poor metabolizers. There

did not appear to be any statistically significant differences in demographics between treatment groups at
baseline. : -

/ i
c

Concomitant Medications

Concomitant medications used most frequently included emla cream (51 patients or 30%), albuterol (8
patients or 4.7%), Ritalin (8 or 4.7%), benadryl (7 patients or 4.1%), Adderall (4 or 2.4%), and tylenol (24
patients or 4.1%). There were no notable differences in the treatment group. Table12 (below) summarizes
select concomitant medications according to treatment group administered during the course of the study.
Although there were psychotropic medications used which were prohibited by the protocol, these appear to
have been used with a similar frequency in both the placebo and the treatment group.

Table 12: Selected concomitant medications used in Study LYAT

Tomoxetine | Placebo
N=85 ‘N=85

Emla cream 25 17
Tylenol 11 13
Ritalin 4 4
Albuterol 4 4
Benadryl 4 3
Ventolin 1 2
Concerta 1 1 APPEARS THIS WAY
Imipramine 0 1 ! g
Defedme 2 1 OR ORIGINAL
Welbutrin 1 0
Ritalin-SR 1 0
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Efficacy Results

The sponsor was able to demonstrate a statistically significant result using a repeated measures mixed
model (p<0.001). Please refer to Table 13 below for the sponsor’s table of results.

Table 13: Study LYAT: ADHRS-IV-Parent:Inv Total Score Repeated Measures Least Squares
Means (sponsor’s table LYAT 11.5)

Atosczetine Placebo Troatmant Diffsrence
Visis LS Msan EBR p-val = 18 Mean 52 p-val » L8 Mean £ prval b
3 23,51 .34 <. 001 33.09 0.95 <. 001 -4.18 1.37 .00
3 25.%2 1.14 <, 001 32.08 1.15 <.901 -6.48 1.56 <. 091
5 24.45 1,22 «<. 001 31.29 1.23 <. 901 -6.84 1.69 <.001
3 13.81 1.31 <.D21 31.75 1.32 «.002 -7.94 1.82 <. 001
5% Confidence Intarval on Change from Baselina to Yisit §

{ -15.93 , -18.74) { -9.B0 , -2.79 )
Stxmary of Bodel Parxuatera 2-Valua P-Valua <

Baselipe 103.20 <. 001

Treataant . 21.01 <. 001

Visic 7.73 «.00Y

Investigator 1.50 L1631

Treataent*Visir 2.17 .994

Resalzs Sased on a mixed model with a tarm for viait,

{treated as a class variabla) basaline, treatment
and o

eatmezt by visit intaraction using an unstructured covariance matrix to model
correlatioc=s within patiant acrosas visita.

* p-values ars from tests for a nomniarc least aquaros sean at tha given viatr.

are from teasts for a treatment differeccs in least sguares neans at the given viait.
ars from P-tests for m ncnxero comfficient astimate.

> Powvaluas
= P-vaiues

’

FDA statistician, Dr. Ning Li',‘;was able to conduct an analysis using an LOCF method which confirmed the
efficacy findings observed with the mixed model. As can be seen in Table 14 (below), the atomoxetine
group showed a statistically significant improvement over placebo using the LOCF method (p<0.001).

Table 14: ADHD Rating Scale IV-Parent Version: Investigator Scored (ADHDRS-1V-Parent:Inv)
Total Score Change from Baseline to Endpoint, LOCF for Study HFBE

(Table extracted from FDA statistical review by Dr. Ning Li: 6/14/02)

Baseline Endpoint Change p-value
......... TMX v.s. placebo
Treatment n Mean SD Mean SD Mean SD
TMX 84 375 94 24.8 13.7 -12.8 124 <0.001
PLACEBO 83 36.7 838 31.8 12.8 -4.95 104

Both the placebo and atomoxetine groups demonstrated significant improvement during this study. The

treatment group did, however, demonstrate an improvement that was statistically significantly larger than
the placebo group.

Conclusions

The results of Study LYAT provide evidence that atomoxetine is effective in the treatment of children aged
6-16 diagnosed with ADHD when administered once a day. The treatment group demonstrated a greater
improvement than the placebo group that was statistically significant. It is noted that both the placebo and
atomoXxetine groups demonstrated statistically significant improvement comparing endpoint to baseline.
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5. Study LYAA

Investigator(s)/Location

This study was conducted at 17 centers of which 14 were in the US and 3 were in Canada. There were 17

principal investigators involved in this study. Please refer to the sponsor’s study report of LYAA Appendix
16.1.3 for a full listing of all principal and subinvestigators.

Study Plan
Objective(s)/Rationale

The primary objective of the study was to determine the safety and efficacy of atomoxetine (at doses of 60-
120 mg) compared to placebo in adults 18 years and older diagnosed with ADHD.

Population

Patients chosen for this study were > 18 years of age, physically healthy, and diagnosed with ADHD
according to DSM-IV criteria. At baseline, patients were required to have a CGI-ADHD-S score of 4
(moderate symptoms) and a score of at least 2 (of 6) items of either the inattentive or hyperactive core
subscales of the CAARS. Excluded from the study were patients with a history of bipolar disorder,
psychosis, organic brain disorder, seizure disorder, hyper/hyperthyroidism, alcohol or drug abuse (within
past 3 months of study), hypertension, and pregnant or breast feeding females.

Design

This study was a 17 site, double blind, 5 week, placebo-controlled trial, followed by a 4 week double-blind
discontinuation phase in which patient were either abruptly discontinued or tapered slowly (please see
Appendix C for the sponsor’s schematic of the entire study plan). During the placebo-controlled portion of
the study, patients were randomized to either the atomoxetine or placebo treatment group. For patients
randomized to treatment with atomoxetine, dosing began at 30 mg bid. If an adequate response (CGI-S
<3} was not obtained after two weeks, then titration would continue up to 45 mg bid, and, if needed, be
further increased to a maximum dose of 60 mg. Concomitant medications were prohibited during the
study. However, diphenhydramine could be used intermittently as needed for insomnia.

Screening included a history and physical, ECG, routine labs, pregnancy test (females of child bearing

potential), CYP2D6 genotyping, and urinalysis. Vital signs were monitored weekly; ECGs and labs were
monitored during the study and at discontinuation.

Analysis Plan

The primary efficacy scale was the Conner’s Adult Attention-Deficit/Hyperactivity Disorder Rating Scale-
Investigator Rated: Screening Version (CAARS-Inv:SV). The primary efficacy variable was the sum of
the 18 DSM-1V Total ADHD Symptoms from the CAARS-Inv:SV. Assessment of differences in treatment
effect utilized a repeated measures mixed model using the CAARS-INV:SV Total ADHD Symptoms as the
dependent variable. The model contains fixed class effect terms for treatment, investigator, visit, CYP2D6
status, and an interaction term between treatment and visit. Comparisons were made between the
atomoxetine and the placebo groups at the end of the placebo controlled phase.

NDA 21-311: Atomoxetine HC} 24



Study Conduct/Outcome
Patient Disposition

Of the 448 patients entered, 280 patients were screened and randomized into double-blind treatment.
Reasons given for ineligibility included lost to follow-up (n=13), personal conflict (n=21), adverse event
(n=3), entry criteria not met (n=119), protocol violation (n=5), physician decision (n=4), sponsor’s decision
(n=2), and patient perception (n=1). Of the 280 patients in the intent-to-treat population, 271 (25%)
discontinued and 209 (74.6%) completed the placebo controlled portion of the study. Table 15 (below)
summarizes the reasons for early withdrawal. A total of 209 patients completed the study (atomoxetine:
n=102; placebo: n=107). As can be seen from Table 15, there was no statistically significant difference
between the atomoxetine and the placebo groups with regard to reasons for early withdrawal.

Table 15: Reasons for early withdrawal (sponsor’s table LYAA 10.2 p. 103 of study report)

ATOKOX PLACEBO Total p-Value*
(H=141) {Na139) (Re280)
Prizmary Reason for Discontinustion n {Y) n {3} n  {%}
Adverse event 11 (7.8} 6 (4.3) 17 {§.1) 117
Lacx of sfficacy, patient perception 2 (1.4) 343.2) 5 {1.8) (1]
Lack of efficacy, patient and physician 1 {0.7) 0 1 (0.4)
perception
CTnable to contact pazient {lost to 11 {7.8) 11 (7.9} 22 {7.9) 1.00
rfollow-up) , R
Personal conflict or other patient 11 {7.8) 7 15.90) 18 (6.4) 468
decision
Sponsor'a deoislon 1 (0.7} 1 {0.7) 2 {0.7) 1.00
Physician decinsion 1T o.7) 0 1 {o0.4)

Protocel Violatlon 1 {0.7}) 4 {2.9) 5 {1.8) .212

Study Pertod Il coscleted 102 {72.3) 107 (77.0) 209 (74.6) 411

Demographics /Group Comparability

The majority of the patients in this study were Caucasian males with a mean age of 40 years old (range of
18 to 67). The population consisted of 178 men (64%) and 50 women (36%) of which there were 245
(88%) Caucasians, 10 (4 %) African-Americans, 13 (5 %) Hispanics, 6 (2%) Asian, and 3 (1%) “other.”
As expected, the majority of patients were extensive cytochrome P4502D6 metabolizers; there were a total
of 18 (6%) patients determined to be CYP2D6 poor metabolizers, of which 10 patients were randomized to
the atomoxetine treatment group. Stimulant naive patients made up 53.6% of the patients participating in

the study. There did not appear to be any statistically significant differences in demographics between
treatment groups at baseline.

Concomitant Medications

Concomitant medications used most frequently included multivitamins and various NSAIDs (including
ibuprofen, Advil, aspirin, Tylenol, Aleve). There were two notable differences between the treatment
groups: 1) Viagra was used in § (3.5%) patients in the atomoxetine group while no patients in the placebo
group took Viagra, and 2) Proventil was used in 5 (3.8%) patients in the placebo group, but no patients in
the atomoxetine treatment group. Otherwise, there were no notable differences in the treatment group.
Table 16 below is a breakdown of select concomitant medications according to treatment group.
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Table 16: Select concomitant medications used in Study LYAA

Atomoxetine Placebo

N=141 N=138
Multivitamin 26 32
Ibuprofen 25 17
Advil : 15 20
Asprin 16 19
Tylenol 15 16
Synthroid 7 5 APPEARS THIS way
Viagra 5 0 TR
Proventil 0 5 ON ORgG!NAL
Albuterol 6 2
Atenolol 3 4
Benadryl 5 4
Ambien 3 2

Efficacy Results

The sponsor was able to demonstrate a statistically significant result using a repeated measures mixed

model (p<0.001). As can be seen in Table 17 (below), the atomoxetine group had a statistically significant

difference in improvement over placebo for all weeks, other than week 5.

Table 17: Study LYAA: ADHRS-1V-Parent:Inv Total Score Repeated Measures Least Squares
Means

Atomoxatine Placebo Troatment Difforxonce
Vosiv L3 Mean SR p-val a LS Mean BE p-7al a LS Moan b3 4 p-val b
4 28.92 p.so <.001 30.7% 0.93 <.0n} ~1.94 D.82 .020
s 27.67 D.9%% <.001 28.62 1.02 <.901 -0.38% 1.00 .342
§ 25.2)3 1.00 <.001 2B.18 1.03 <.001 -3.54 1,03 -U04
7 23.%0 1.10 <. 001 27.44 1.12 <. 00 -3.54 1.1 .004
s 23.88 1.13 <.001 27.80 1.15 <.401 -3.72 1.26 .004
3S% Confidence Interval on Change from Baseline to Visit 8

{ «12.08 , -7.57) { -2.35 , -1.81)
STrmary of ¥Wodal Paramatars 7-Valus P-Value c

Raseline 210.85% «.001

Treatmant 3.3) 004

Vieit 15.08% <.001

Invastigator 1.25 330

Treatment*Visir 2.27 .063

CYP2DE Status 0.12 L1730

Resclts based on a nixed modal with a tars for visit, {troated as = class variabla} baasline, Lroatmant
aad treatment by visit interaction using an unsiroctursd covariance matrix to model

correlations within patient across visits.

a P-valuss
b P-values
¢ P-values

are from tesste far a oonxaero least squares mean at thm given visit.

are from testm for a trvatmant differsnce in lsast smquarws means at the given visit.
are Ercm Fetests for a nonzero coefficisnt sstimate.

(sponsor’s table LYAA 11.5)

FDA statistician, Dr. Ning Li, was able to conduct an analysis using an LOCF method which confirmed the

efficacy findings observed with the mixed model. As can be seen in the table below (Table 18), the

atomoxetine group showed a statistically significant improvement over placebo using the LOCF method
(p=0.006).
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Table 18: Conner’s Adult Attention-Deficit/Hyperactivity Disorder Rating Scale-Investigator Rated:
Screening Version (CAARS-Inv:SV) Total Score Change from Baseline to Endpoint, LOCF for
Study LYAA (Table extracted from FDA statistical review by Dr. Ning Li: 6/14/02)

Baseline  Endpoint Change p-value
TMX v.s. placebo

Treatment n Mean SD Mean SD Mean SD

™X 133 336 7.2 241 112 9.5 101 0.006
PLACERO 134 332 7.8 272 106 60 93
Conclusions

The results of Study LYAA provide evidence that atomoxetine is effective in the treatment of adults
diagnosed with ADHD when administered twice a day.
6. Study LYAO

Investigator(s)/Location

This study was conducted at.14 centers. There were 15 principal investigators involved in this study.

Please refer to the sponsor’s study report of LYAA Appendix 16.1.3 for a full listing of all principal and
subinvestigators.

Study Plan
Objective(s)/Rationale

The primary objective of the study was to determine the safety and efficacy of atomoxetine (at doses of 60-
120 mg) compared to placebo in adults 18 years and older diagnosed with ADHD.

Population

Please refer to Study LYAA which had the same entrance criteria.

Design

This was a 10 site, randomized, double blind, placebo and comparator (methylphenidate) controlled study.
Patients were stratified according to prior use of methylphenidate. The details of this study’s design were
identical to Study LYAA (please refer to Study LYAA for more information).

Analysis Plan

As with Study LYAA, the primary efficacy scale is the Conner’s Adult Attention-Deficit/Hyperactivity
Disorder Rating Scale-Investigator Rated: Screening Version (CAARS-Inv:SV). The primary efficacy
variable is the sum of the 18 DSM-1V Total ADHD Symptoms from the CAARS-Inv:SV. Assessment of
differences in treatment effect will utilize a repeated measures mixed model using the CAARS-INV:SV
Total ADHD Symptoms as the dependent variable. The model contains fixed class effect terms for
treatment, investigator, visit, CYP2D6 status, and an interaction term between treatment and visit.
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Comparisons were made between the atomoxetine and the placebo groups at the end of the placebo
controlled phase.

Study Conduct/Outcome
Patient Disposition

Of the 388 patients entered, 256 patients were screened and randomized into double-blind treatment.
Reasons given for ineligibility included lost to follow-up (n=16), adverse event (n=2), entry criteria not met
(n=63), protocol violation (n=3), physician decision (n=7), sponsor’s decision (n=6), personal conflict
(n=32), lack of efficacy (n=2) and patient moved (n=1). Of the 256 patients in the intent-to-treat
population, 85 (33%) discontinued and 171 (67%) completed the placebo controlled portion of the study.
The sponsor table XXX (below) summarizes the reasons for early withdrawal. A total of 171 patients
completed the study (atomoxetine: n=82; placebo: n=89). As can be seen from Table 19, discontinuations
due to adverse events in the atomoxetine group were statistically significantly higher than adverse events
observed in the placebo group. Otherwise, there was no statistically significant difference between the
atomoxetine and the placebo groups with regard to reasons for early withdrawal.

Table 19: Reasons for early withdrawal (sponsor’s table LYAO 10.2 p. 103 of study report)

ATOMOXETIN PLACEBO TOTAL p-value®
E {(N=127) N=236)
(N=129) . D {%) n {%)
n {%:) i

Adverse event 12(9.3) 324y 15(5.9) 030
Lack of efficacy, patient 325 64N 9(3.5 332
percepuon
Lack o eflicacy. patient 2(1.6) 0 2(0.8) 498
and physician perception
Unabsz 10 contact panent 8 (6.2 EXER))] 12 (4.7) 376
{Jast 1o follow-up)
Patient moved 0 1¢0.8) 1{0.4)
Personal conflict or other 7{54) 5¢(3.9) 247 769
patient decision
Sponsor’s decision 13(10.1) 15(11.%) 28 (10.9) 693
Physician decision 1(0.8) 1(0.8) 2¢0.8) 1.00
Protocod violation 1(0.8) 3¢2.4) 4(1.6) 368
Study Period 11 32 (63.6) 89 (70.1) 171 (66.8) 290

completed

" p-value berween atomoxetine and placebo are based on the Fisher exact test,

Demographics /Group Comparability

The majority of the patients in this study were Caucasian males with a mean age of 43 years old (range of
18 to 76). The population consisted of 83 men (64%) and 46 women (36%) of which there were 124 (96%)
Caucasians, 1 (1%) African-American, 3 (2 %) Hispanics, and 1 (1%) Asian. The majority of patients, as
expected, were extensive cytochrome P4502D6 (CYP2D6) metabolizers; there were a total of 13 (5.2%)
patients determined to be CYP2D6 poor metabolizers, of which 6 patients were randomized to the
atomoxetine treatment group. Stimulant naive patients made up 53% of the patients participating in the
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study. There did not appear to be any statistically significant differences in demographics between
treatment groups at baseline.

Concomitant Medications

Table XX Selected concomitant medications used in Study LYAO

Atomoxetine Placebo
N=141 N=138
Multivitamin 25 15
Tbuprofen 20 25
Advil 12 12
Aspinn 15 14
Tylenol * 15 17
Synthroid * 5 2
Afrin 3 0
Guanienesin 3 0
Tylenol PM 3 0 Pp EARs THIS
Viagra 1 2 ON ORIG WAY
Proventl 3 0 INAL
Albuterol 3 3
Benadryl * 2 5
Ambien 1 0
Ritalin 1 0
Trazadone 0 1
Valium i 0
Welbutrin 1 0
Zoloft 0 1
Efficacy Results

The sponsor was able to demonstrate a statistically significant result using a repeated measures mixed
model (p<0.001). Please refer to Table 20 below for the sponsor’s table of results. As can be seen in Table

20, the atomoxetine group had statistically significant difference in improvement over placebo for all
weeks, other than week 5. '

APPEARS THIS WAY
ON ORIGINAL
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Table 20: Study LYAO: ADHRS-1V-Parent:Inv Total Score Repeated Measures Least Squares

Means

(sponsor’s table LYAO 11.5)

Atmaxetina Placebo Troataecnt Difference
Tosit 15 M¥zan BR p-val a LB Mean sz p-val a LS Mean p:3-4 p-rval b
4 28.81 1.17 <.CDY J1.43 1.14 <. 001 -2.62 D.8S 00é
s 26.81 1.24 <, 001 28.80 1.22 <.001 =2.13 1.13 . 052
] 24.07 1.29 =.00% 209.74 1.27 <. 001 -3.97 1.23 002
7 23.89 1.34 <.001 27.99 1.3 <. 001 -4.01 1.32 093
2 22.63 1.37 <.001 27.21 1.3 <. 001 -4.60 1.37 «. 001
95% Confidance Interval om Change frcm Baseline to Visit 8
f -14¢.87 , -%.1%9 ) { -9.90 , -4.65 )
Scrmary of Model Paraneters 7-Valsa P-Value c
Basaline 151.23 «.091
Treataank 12.15 «<.001
Viait 17.71 <.D0}
Iavestigator 1.901 L0230
Treataenr*Yisit 1.08 .iez
TYF2DS Staras .29 .65
2esilis Sased o5 a 3ixed model with a Term fof visit, {irested as 3 ciass var:ablae; Saselize, trestmeat
eazsent by visit interact:oa usizj am zmstructursd covariance satrix to model
correlations within patient mcross visits.
3 F-wvalues are fraa tests for a nonzero least 3quares mean at tha giveo viasit.
T F-valoes are from testo foar » Izeatasnt diiference in least sguares neans at the givea wimit.
c Fevalues are

from F-teats Ior a noazero cosfficienr sasvimata.

FDA statistician, Dr. Ning Li, was able to conduct an analysis using an LOCF method which confirmed the
efficacy findings observed with the mixed model. As can be seen in the table below (Table 21), the

atomoxetine group showed a statistically significant improvement over placebo using the LOCF method

(p=0.002).

Table 21:Conner’s Adult Attention-Deficit/Hyperactivity Disorder Rating Scale-Investigator Rated:
Screening Version (CAARS-Inv:SV) Total Score Change from Baseline to Endpoint, LOCF for
Study LYAA (Table extracted from FDA statistical review by Dr. Ning Li: 6/14/02)

Baseline  Endpoint Change p-value
TMX v.s. placebo
Treatment n Mean SD Mean SD Mean SD
TM™MX 124 349 69 244 1121 -10.5 109 0.002
PLACEBO 124 342 75 275 11.40 -6.7 93
Conclusions

The results of Smdy LYAA provide evidence that atomoxetine is effective in the treatment of adults
diagnosed with ADHD when administered twice a day.
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VII. Integrated Review of Safety

Please refer to the review by Dr. Gerald Boehm (HFD-120) for the safety review for atomoxetine.

VIII. Use in Special Populations

A. Evaluation of Sponsor’s Gender Effects Analyses and Adequacy of Investigation

The sponsor conducted a gender analysis for the adult studies (combining LYAA and LYAO) and a
separate gender analysis combining the pediatric studies (HFBD, HFBK, and LY AC---the short term
placebo controlled twice daily dosing studies). The sponsor found no statistically significant gender or
therapy-by-gender interaction effects in either the pediatric and the adult populations.

B. Evaluztion Evidence for Age, Race, or Ethnicity Effects on Safety or Efficacy

The sponsor conducted a subgroup analysis by age for the pediatric population by combining data from the
short term placebo controlled twice daily dosing studies (HFBD, HFBK, and LYAC); a comparison was
made between the age groups of children aged < 12 years old and adolescents aged 12 to 17 years old. The
sponsor found no siatistically significant age or therapy-by-age interaction effects in their analysis. For
study LYAT, the short term placebo controlled once daily dosing study, the sponsor found no statistically
significant effects when comparing children aged < 12 years old and adolescents aged 12 to 17 years old.

The subgroup analysis by age for adults compared patient’s above and below the mean age 0of 42. The
sponsor did not find any statistically significant age or therapy-by-age interaction effects.

There was insufficient exposure to characterize ethnic variations in this data base of this submission.
C. Evaluation of Pediatric Program
The sponsor has submitted five pediatric studies with a placebo controlled portion, of which four have

supported their efficacy claims. Their program for the pediatric population appears to be adequate;
although, the sub-population of CYP2D6 poor metabolizers is under represented in the exposed population.

D. Comments on Data Available or Needed in Other Population (Renal, Hepatic Compromised
Patients, or Use in Pregnancy).

The sponsor has tested this drug in patients with renal and hepatic compromise. The safety of use in

pregnancy has not been assessed. To date, the exposure of patients who are genotypically CYP2D6 poor
metabolizers is quite small in this NDA data base.

IX. Conclusions and Recommendations

A. Conclusions

Atomoxetine has been shown to be effective in the treatment of ADHD in the pediatric and adult

population. The sponsor also provided evidence to support effectiveness of atomoxetine for both once and
twice daily dosing.

Unfortunately, the sponsor did not assess doses between the 0.5 mg/kg/dose and 1.2 mg/kg/dose for a better

picture of the lowest effective dose in the pediatric population. Results at the 0.5 mg/kg/day dosing did not
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support efficacy at this dose. Effectiveness was established for the doses of 1.2 mg/kg/day and 1.8

mg/kg/day, but the 1.8 mg/kg/day dose was not associated with any efficacy benefit over the 1.2 mg/kg/day
dose.

Safety

Please refer to the review by Dr. Gerald Boehm (HFD-120) for the safety review for atomoxetine.
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B. Recommendations

In terms of the efficacy data submitted, it is recommended that this NDA receive an “approvable” action

Of concemn is that the sponsor has collected only a small number of patients who are genotypically
CYP2D6 poor metabolizers with too few individuals exposed to determine an accurate efficacy or safety
profile. Also, the sponsor has not identified a lowest effective dose, and has only identified the high end

dosage range (the 1.2 mg/kg/day and 1.8 mg/kg/day showed similar results). It is recommended that the
sponsor consider these issues as they enter Phase IV of drug development.

The one relapse prevention study submitted demonstrated negative findings. It is recommended that the

sponsor continue to assess efficacy for long term use, as well as generate safety data extending beyond one
year
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XI. Appendices
Appendix A

The ADHDRS-IV-Parent: Inv is a modified version of the ADHDRS-IV-Parent scale. This instrument
was used the pediatric placebo controlled studies as the primary efficacy instrument.
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Appendix B

Conners Adult ADHD Rating Scale-Investigator rated: Screening Version (CAARS-INV:SV)
Used in Protocols LYAA and LYAO (placebo controlled studies in adults)
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CAARS - INVESTIGATOR : SCREENING VERSION HIPLVURER VRS ]
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Sponsor’s Study Schematic for HFBE
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REVIEW OF CLINICAL DATA

NDA 21-411

Brand name (generic name) Strattera (atomoxetine)

Sponsor Eli Lilly

Materials reviewed Responses to reviewer questions dated 6/11/02,
6/19/02

Reviewer Gerard Boehm, MD, MPH

Date Completed 7/23/2002

Background

This document reviews the sponsor's submissions addressing the safety experience of
atcmoxetine subjects exposed to a CYP2D6 inhibitor, and providing additional
information for subjects with convulsion AEs.

Atomoxetine/metabolic inhibitor analysis

Atcmoxetine’s metabolism is influenced by the CYP2D6 genotype of the treated
inc'vidual as well as by concomitant use of drugs that inhibit CYP2D6. In the
alcmoxetine 1SS and safety update, the sponsor reviewed the safety experience of
atcmoxetine treated subjects who were poor metabolizers based on genotype, and the
sa‘ely experience of atomoxetine subjects who took a CYP2D6 inhibitor to create
phenotypic poor metabolizers, and then started atomoxetine. In these cases, the poor
metabolizer phenotype was present prior to dosing atomoxetine.

I had concerns about patients titrated to tolerable doses of atomoxetine and
subsequently started on a CYP2D6 inhibitor. This group could potentially experience
sudden increases in drug plasma levels resulting in unique safety concerns not explored
in the sponsor's submitted analyses. | asked the sponsor to identify subjects
acdministered atomoxetine and subsequently started on a CYP2D6 inhibitor and to
summarize the safety experience for these individuals.

The sponsor focused on patients who took moderate (celecoxib, fluvoxamine, sertraline)
or potent (terbinafine, fluoxetine, paroxetine) CYP2DS6 inhibitors. For these subjects, the
sponsor produced individual timeline summaries that identified when the inhibitor was
started, subsequent AEs, vital signs, and laboratory data.

The sponsor identified a total of 312 subjects who took at least one CYP2D6 inhibitor but
most of these took either CYP2D6 substrates or weak inhibitors. Forty subjects were
identified who added a moderate or potent CYP2D6 inhibitor to their atomoxetine
regimen. | reviewed the summaries provided by the sponsor for all forty of these
subjects. Fifteen subjects had fluoxetine added to atomoxetine, 14 had celecoxib, 4 had

terbinafine, 3 had paroxetine, 3 had sertraline and 1 had fluvoxamine added to
atomoxetine.

There were no patterns of AEs or adverse vital sign changes in the forty identified
subjects who had a moderate or strong CYP2D6 inhibitor added to an atomoxetine
regimen. In many cases the inhibitor was started about the same time as atomoxetine,
preventing us from observing the true circumstance of interest.

Discussion

This post-hoc analysis did not provide affirmative evidence of increased risk for adverse
outcomes when a CYP2D6 inhibitor was added to a regimen of atomoxetine but this



analysis has limitations. There were few subjects in the database who had a CYP2D6
nhibitor added to atomoxetine. The data from subjects who started the inhibitor at the
same time as atomoxetine was of little additional value since data from subjects with
similar circumstances were included in the 1SS and NDA.

Atomoxetine/convulsion cases

During the atomoxetine safety review, | identified two serious AEs and four non-serious
AEs coded as convulsions. While the sponsor provided details for the SAE cases, both
narratives acknowledged that they did not have all relevant diagnostic test results for
these events. There was little information provided about the non-serious convulsion
cases. Since drug-related seizure events would be a concerning finding, | asked the
sponsor to provide additional information for the serious cases and to summarize

nformation for the non-serious cases. The sponsor's response to this request was dated
3/4/02.

The sponsor searched their safety database for all adverse events that included the
terms seizure, generalized convulsions and epilepsy. They identified the same six cases
nat | identified during my review. The sponsor commented that several of these cases
Jid not appear to represent true seizures. The sponsor found no consistent pattern for
ne six cases and no evidence of dose response. CYP2D6 did not appear to be a risk
“actor since none of the subjects with convulsions were poor metabolizers. Time 1o event

since beginning treatment varied and some cases included rechallenge or continued
ireatment without event recurrence..

The sponsor provided narratives for the six convulsion AE cases. Those narratives are
orovided below.

LY AB-37-5333: Events related to this patient were described in the NDA, and the text
from the NDA is presented below. This patient had new onset seizures while on
atomoxetine, which continued after drug discontinuation. A history of significant birth
trauma 1s most likely the etiology of his attention-deficit/hyperactivity disorder (ADHD)
and epilepsy. It is not uncommon for seizures to begin long after the initial brain insult,

and the events described here occurred only after approximately 8§ months of atomoxetine
therapy. and did not occur at the maximuim drug dose. Further, as noted below, seizures
also occurred after atomoxetine was stopped at a time when plasma concentrations of

atomoxetine would have been expected negligible, as this patient is a CYP2D6 extensive
metabolizer.
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LYAI-88-8570: It is Jikely that this patient had a syncopal episode, which may have
included seizure-like activity. The event followed a dental procedure which mcluded
blood loss and anesthesia, and the patient’s medication had not been administered on the
day of the event. Since he i1s an extensive metabolizer, the plasma atomoxetine
concentrazion would have been very low at the time of the event. A sleep
clectroencephalogram (EEG) done as part of the evaluation of this episode was normal.
It seems ixely that tactors other than atomoxetine are primarily responsible for these
events. Approval was given for this patient to continue therapy, and at the tune of the
NDA submission it was thought that this was done. Dosing records indicate that
atomoxetine was not restarted.

HFBF-17-1649: A single 15 second event described as a psychomotor seizure was
reported. On 30 May 2002, the investigator called the patient’s mother and reported:

"The mctinzr recalls the incident on January 27th 2000 as follows: She
was watIining — cut of the corner of her eye ard saw him fall down. Hs
was shaxzv and attempted to slowly sit up. Shs thought that ne was
claving znd asked him to stop it and sit up. He did get up into a
sitTting zZosition and appeared to stare for a few seconds. He '“snapped
out of " right away. There was not loss of his bladder or mental
confusics postictaily. He sent him to school immediately following.”

An EEG was normal. and the patient has been treated with atomoxetine for 2 more years.
At the time of the event, the patient was on a minimal dose of atomoxetine (<0.5
mg/kg/day) and subsequently was administered much higher doses with no further
similar episodes. A causal relationship between atomoxetine and the seizure can not be
defimitively excluded. but seems unlikely given the very low dose of atomoxetine and the

absence of further episodes while on drug. Records from the pediatrician and the EEG
report have been requested.

LYAB-56-3309: Although the episodes described (staring, unresponsiveness.
inappropriate giggling, and drooling) could be accounted for by seizures, their etiology is
unclear and no further evaluation was done. At the time of the event the patient was on a
minimal dose of atomoxetine (<0.5 mg/kg/day). The patient continued atomoxetine
therapy for another 3 months at doses considerably higher than that at which these events
occurred (up to a maximum of 1.71 mg/kg/day) without recurrence of such events, and a
causal relationship to atomoxetine therefore seems unlikely.

LYAB-59-3416: This patient had a long history of staring spells, and an EEG suggestive
of epilepsy. The history suggests that partial seizures were present prior to the initiation
of atomoxetine treatment. Developmental delay and ADHD are consistent with an
underlying brain insult which is the likely cause of the epilepsy.



LYBB-19-8942: An event described as convulsive syncope in conjunction with a
vasovagal episode was reported after phlebotomy. It was recommended that the patient
lie down while having blood drawn. Atomoxetine therapy continued for an additional 13
months at higher doses without recurrence. These events do not appear to represent
seizures and do not appear to be related to atomoxetine therapy.

Discussion

The information presented by the sponsor does not strongly suggest a relationship
between atomoxetine and convulsions. In several of the cases, the diagnosis of
convulsions was not clearly made and alternative diagnoses that can result in temporary
loss of consciousness such as vasovagal syncope should have been considered. In
many of the cases, atomoxetine was continued without additional episodes, despite use
of higher atomoxetine dcses. None of these events occurred in poor metabolizers. There
did not appear o be a pattern with respect to time to event.
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