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MEMORANDUM

- DATE: December 6, 2004

FROM: Director
Division of Neuropharmacological Drug Products/HFD-120

TO: File, NDA 21-476

SUBJECT: Recommendation for Approval Action for NDA 21-4786, for the use
of Lunesta (eszopiclone) in the treatment of patients with insomnia

NDA 21-476, for the use of Estorra (eszopiclone; new proposed tradename
Lunesta) in the treatment of patients with insomnia, was submitted by Sepracor,
Inc., on 1/30/03. Although the review team recommended that the sponsor be
sent a Not Approvable letter on initial review (although efficacy had been
demonstrated, there were concerns about safety based on evidence in animals
that the drug was carcinogenic), Dr. Robert Temple, Director, Office of Drug
Evaluation 1, concluded that the application should be considered Approvable
(see his memo of 3/4/04). For this reason, the Agency issued an Approvable
letter on 2/27/04. In that letter, numerous requests were made:

1) additional analyses of human tumor data were requested

2) additional analyses of adverse events listed as “Infection" and "accidental
injury” were requested

3) additional analyses of the effectiveness data were requested, based on our
concerns that the high rate of "unpleasant taste" in the controlled trials could
have invalidated the treatment blind

4) additional analyses of orthostatic vital sign and EKG data were requested

5) additional analyses of adverse events related to memory impairment and
psychomotor impairment were requested

6) additional analyses of withdrawal phenomena and rebound insomnia were
requested

7} the sponsor was requested to adopt specific dissolution specifications .

8} the sponsor was asked to produce and make available a 1 mg tablet strength
(a dose shown to be effective in elderly patients) -

9) multiple CMC deficiencies were noted

10} the sponsor was requested to supply a new tradename, because their
proposed name, ESTORRA, was found to bear an unacceptable similarity to
the marketed drug ESTRACE.

The sponsor responded to the Approvable letter in a submission dated 6/14/04.
The response has been reviewed by Dr. Karen Brugge, medical officer, Dr.
Andre Jackson, Office of Clinical Pharmacology and Biopharmaceutics, Dr.
Gurpreet Gill-Sangha, chemist, Dr. Aisar Atrakchi, pharmacologist, Dr. Michael



Klein, Controlled Substance Staff, Dr. James L. McVey, Microbiology, Dr. Jinhee
L. Jahng, Division of Medication Errors and Technical Support, and Dr. Paul
Andreason, Psychiatric Drugs Team Leader. The review team recommends that
the application be approved.

b will very briefly review the sponsor's responses to the major questions posed in
our Approvable letter, and offer the division's recommendations for action on the
NDA.

Human Tumor Data

In the initial application, it was unclear how many human tumors were treatment
emergent. In particular, a number of events appeared to have been neoplasia in
a 6-month placebo controlled trial (Study 049). Given our primary concern about
carcinogenicity, we had asked the sponsor for clarification and analyses of these
data.

Upon re-analyses of these data, the sponsor noted 3 basal cell carcinomas (each
of which were diagnosed about 150-170 days after treatment initiation, with some
evidence that in two of these patients there was a lesion pre-existing prior to
initiation of treatment) and 7 benign neoplastic events (2 uterine leimyomas, one
each of cervical dysplasia, nevus, actinic keratosis, lipoma, and Gl polyp) in the
drug group and no tumors in the placebo group (see Tables 1-4 through 1-7 in
Dr. Brugge's review, pages 14-17). There was a total of 427 patient-yrs of
exposure to eszopiclone and 67 person-years of exposure to placebo (although
Dr. Brugge concludes that exposure should not be expressed in person-yrs for
data in a placebo controlied trial, | disagree; this is an entirely appropriate, and
preferred way to compare exposures, especially in the context of controlled
data).

There were two more malignancies (one basal cell, one ductal carcinoma in situ
of the breast) in open label exposure, and 8 more benign neoplasms in open
label exposure (3 of which were uterine leiomyomas). Dr. Brugge notes the
occurrence of 9 cases of fibrocystic disease, although only 3 were in controlled
trials (this represents 3/373 women treated with eszopiclone vs. 0/125 women
receiving placebo).

Accidental Injury

The sponsor performed a detailed search of terms that could reasonably be
considered to fall under the term "accidental injury". As Dr. Brugge notes, the
largest difference in incidence was in the 6 month controlled trial, in which 10.1%
of drug-treated patients experienced an injury, compared to 6.2% of placebo
patients. There was no material difference in the rate of "falls" between these
two groups in this study (0.8% vs 0.5%, drug and placebo rates, respectively). In
the trials in elderly patients, 1.4% of eszopiclone-treated patients and 0.5% of




placebo-treated patients experienced "falls". There was no evidence that these
events were related to hypotension.

Infection

The sponsor categorized infections into bacterial, viral, or fungal; Dr. Brugge
describes the details of this categorization, but, in brief, this categorization was
based on the verbatim term (e.g., "flu syndrome" as a verbatim term was
considered a viral infection). In some cases, listed medication used to treat the
infection was the basis for the categorization {e.g., if antibiotics were prescribed,
the infection was considered bacterial).

In the 6-month study, 39% of eszopiclone and 28% of placebo treated patients
had infections (in the 6 week study, 15% and 23% of placebo and eszopiclone
patients, respectively, had infections). Table 2A-6 (Dr. Brugge's review, page 31)
dispiays the incidence of viral infections in the 6 month study; as can be seen,
only Pharyngitis and Infection were frequent and about twice the incidence in the
drug compared to the placebo treated patients. In this 6 month study, the
incidence of bacterial infection was 15% and 12% in the drug and placebo
groups, respectively, with incidences of fungal infections of 3% and 1% in the
drug and placebo groups, respectively. In the 6 week study, the incidence of
viral infections was 19% and 13% in the drug and placebo groups, respectively.
Incidences of bacterial and fungal infections were low (0-4% range, minimally
greater on drug vs placebo).

Effectiveness

As noted above, we were concerned that the frequent occurrence of an
unpleasant taste in the drug treated patients could have broken the blind.
However, as Dr. Brugge describes, the sponsor has re-analyzed the data from
multiple trials (tfransient insomnia, the 6 week trial, one of the two 2 week elderly
trials, and the 6 month trial), in which they included only those patients who did
rot experience an unpleasant taste. The re-analyses revealed statistically
significant drug-placebo differences.

Vital signs and EKG

There were no important differences between drug and placebo treated patients
on the percentage of patients meeting outlier criteria for EKG intervals.

Regarding vital signs, the sponsor evaluated orthostatic vital signs in a single
dose study in healthy volunteers, and in two seven day studies, one in elderly
subjects, and one in younger adults.

In younger adults, episodes of orthostatic hypotension occurred in 2/12 subjects
at Day 7 at 3 mg, and 0/12 at 6 mg. A total of 5/123 subject receiving a dose of 3




mg (combined Phase 1 studies of 1-7 days duration) had an episode of clinicalty
significant decreased systolic blood pressure (< 80 mm Hg and > 20 mm Hg
decrease from baseline) at 60 minutes post-dose; 2/52 subjects met this criterion
at 60 minutes post-dose at 2 mg. Mean changes from baseline peaked at -5.3
mm Hg at 3 mg systolic and -2.8 mm Hg diastolic (with small increases in the
placebo patients). There were no episodes of syncope in the database.

In elderly subjects in a 7 day study, small numbers of subjects experienced
orthostatic hypotension between 30-90 minutes post-dose at doses of 3-5 mg,
although the incidence was not consistently greater than in the placebo group
(see, for example, Table 6A-3, Dr. Brugge's review, page 39-40). In this study,
mean change in systolic blood pressure from baseline was maximal at -20 mm
Hg at 3 mg (although placebo mean was -9 mm Hg) at 90 minutes post dose.
The maximum recommended dose in the elderly is 2mg, a dose at which there
were no important drug-placebo differences in vital signs.

in the 6 month controiled trial, eszopiclone treated patients had a 10% incidence
of dizziness (no information related to blood pressure changes, if any, coincident
with this adverse event) compared to 3% in the placebo group. In the elderly
controlled studies, the rates were 6% and 2%, drug and placebo, respectively.

Cognitive and Psychomotor Effects

The sponsor evaluated cognitive, psychomotor, and memory function in two
crossover studies evaluating 2 mg, 3 mg, and placebo, one in patients with
chronic insomnia, one in healthy volunteers. The effects were measured 9.5 and
12.5 hours post-dose (next morning) with a battery of 20 tests. Rare individual
tests showed some decrements on drug compared to placebo, with no
discernible pattern of dose relatedness or consistent abnormality on any specific
test (though of those tests that were abnormal, memory was the faculty most
commonly affected).

In the 6 month controlled trial, 1.3% of drug treated and XX % of placebo treated
patients reported memory impairment. In a 6 week non-elderly study, 3% of
patients treated with 3 mg reported confusion, compared to 0% for the 2 mg and
placebo groups. In one 2 week study in elderly patients, 2.5 % of patients
treated with 2 mg reported confusion, compared to 0% in the 1 mg and placebo
groups (in a second similar study, there were no reports of confusion).

Withdrawal effects (Anxiety and Rebound Insomnia)

Low rates of anxiety were reported in the controlled trials (see draft labeling for a
description).

Rebound insomnia (defined as a worsening of insomnia compared to baseline



after treatment discontinuation) was evaluated in a 6 week study (2 mg, 3 mg,
placebo) on the first 2 days after treatment discontinuation.

Significant rebound was noted on the first post-treatment day on sleep latency
and wakenings after sleep onset in the patients previously treated with 2 mg.
These parameters resolved by the second post-treatment night, and no
significant rebound on these measures occurred in the (previously treated) 3 mg
group, although in this dose group, sleep efficiency was reduced on the first post-
dosing night.

Dissolution Specifications
The sponsor has adopted the Agency's proposed dissolution specifications.
One mg tablet

As noted, the Agency requested that the sponsor produce a 1 mg tablet, because
this dose was effective in elderly patients. The sponsor has done this, and the
chemist and the OCPB reviewer consider the relevant data for this tablet
acceptable.

cMmC
The CMC deficiencies described in the Approvable letter have been resolved.
New Name

The sponsor has proposed a new tradename, Lunesta, that has been found
acceptable by both DMETS and DDMAC.

Labeling

We have attached a version of draft labeling which has been discussed with the
sponsor, and on which we have agreed. The major sections that are new (in
comparison to the draft sent with the Approvable letter) are a section in the
Clinical Trials section related to safety concerns for sedative/hypnotic drugs and
the Adverse Events Tables. The former is a standard sub-section in labeling for
these drugs, but the sponsor had not included such a section in their originally
proposed labeling; we had asked them to do so in the Approvable label. This
sub-section now consists of two parts: a Cognitive, Memory, Sedative, and
Psychomotor Effects section, and a Withdrawa! Emergent Anxiety and Insomnia
section.

Regarding the Adverse Event Tables, in our Approvable letter, we had asked for
three tables: one which compared ADR incidences on drug to placebo in all
controlled trials, one which included ADR incidences in all controlled trials but



broken down by age (elderly data separately from young adult data), and one in
which those ADRs that were dose related (both ages combined) were presented.

The firm has submitted two tables (each containing the data from the most
relevant controlled trials in each age group), and added text to describe those
that are dose related in each case (there are few of these). We have found this
acceptable.

COMMENTS

The sponsor has responded adequately to all of the questions posed in our
Approvable letter. Not unexpectedly, the data do not suggest a signal for the
occurrence of malignancies (at least not in the controlled trials). None of the
other re-analyses of the safety issues raised in the Approvable letter have
identified issues that would preclude Approval of the application at this time, and
we believe the attached draft labeling accurately describes the data.

For these reasons, then, we recommend that the application be approved, and
that the attached Approval letter with appended labeling be issued.

Russell Katz, M.D.
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REVIEW AND EVALUATION OF CLINICAL DATA

NDA: 21-476

Sponsor: Sepracor Inc
Drug
Established Name: Eszoplicone

Chemical Name: (+)-(55)-6-(chloropyridine-2-yl)-7-0x0-6,7-
. dihydro-5H-pyrrolo[3,4-blpyrazin-5-yl 4-
methylpiperazine-1-carboxylate

Code Name: NA
Formulation: 2 and 3 mg oral tablets

Indication: Chronic and Transient [nsomnia

Dates of Submission: Letter Date: 6/14/04
Submission EDR Date: 6/17/04

Materials Reviewed: Response to February 25, 2004 Approvable
Letter

Clinical Reviewer: Karen L. Brugge, M.D.

Review Completion Date: 10/18/04

L. Background.

The purpose of the submission is to assist the Team Leader and Division Director of the
Division of Neuropharmacological Drug Products in the regulatory processing of this
NDA.

The current submission is a response to a 2/25/04 Approvable Letter. This reviewer,
recommended in the Clinical review of the original NDA submission, that the NDA not
be given an approvable status. However, the submission was given an approvable action
at the Agency Level. Therefore this review focuses on individual clinical items raised in
the 2/25/04 Approvable Letter provides reviewer comments and recommendations to
each of these items.

The Structure of this Review. The sponsor itemized each bulleted item in the
Approvable Letter, as well as some bracketed comments in labeling that was attached to
the Approvable letter and categorized each comment as follows:

* “Clinical” Comments: 1,2 A and B, 3, 6A-C (these items were responses to
specific safety or related information), 10-14 (these items related to the Safety
Update information), 15 (on postmarketing experience), 16 (English translations
to foreign approved labeling)

¢ ‘Clinical Labeling” Comments: 7 A and B, 8, 9 A-G (these items are additional
safety related items). These items appeared either as comments in the Approvable
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letter (Items 7-8) or as bracketed comments in labeling attached to the Approvable
Letter (Items 9, A-G),

Additional Comments of the Approvable Letter that are itemized by the sponsor
as follows: Comments 4 (Controlled Substance Staff related topic), 5 (CMC
topic), 17 (OCPB item), 18 (CMC item), 19 (on nomenclature for the drug, a
DMET item}

Comment 20 regarding the Pediatric Research Equity Act (PREA)

Comment 21 (Promotional Materials and Advertising information).

This review has the sections that provide the sponsor’s response, reviewer comments,
conclusions and recommendations (including pertinent labeling recommendations)
regarding each of the above itemized comments in the Approvable letter, as itemized by
the sponsor in their response submission. The sections were organized with the effort to
group itemized comments that are related as described in the following:

Section IT on Specific Safety Concerns in the Approvable Letter: Comments 1, 2

A and B, 3, 6A-C, 10-16 that are regarding specific safety concerns

(corresponding to bulleted comments in the Approvable letter, as previous

described).

Section III on Drug Class Safety Concerns (comments in the Approvable Letter

or in bracketed comments in attached labeling) and Other Bracketed Labeling

Comments in Labeling (attached to the Approvable Letter to which the sponsor

responded as itemized comments in the response submission):;

¢ Clinical comments (7 and 8) related to safety issues (such as memory,
cognitive and psychomotor function effects) for the drug class including
bracketed labeling comment itemized by the sponsor as 9 A (attached to the
Approved Letter) regarding the section on “Studies Pertinent to Safety
Concerns tor Sedative/Hypnotic Drugs.”

¢ Other bracketed comments in labeling attached to the Approvable letter
{portions of Comment 9A and 9B-G).

Section IV on Updated Safety-Related Information: Comments 10-16 (in the

Approvable Letter) that pertain to updated safety-related information.

Section V on Comments Related to Other Specialties: Additional Comments:

Items 4-5, 17, 18, and 19 that focus on CMC, OCPB or DMET topics

Section VI Pediatric Research: Comment 20 on PREA.

Section VIL. Promotional Materials: Comment 21 on Promotional/ Advertising

information.

Section VIIL. Overall Conclusions and Additional Key Labeling

Recommendations, Not Addressed in Previous Sections: this section addresses

issues not addressed eisewhere in the review.

The above itemized comments are henceforth referred to as items in this review (rather
than as comments).

The sponsor’s response (not italicized), and reviewer’s comments and recommendations
(italicized subsections) are provided for each item of each section.
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The final section of this review (Section VI) addresses additional key labeling issues.

IL Clinical Items in the Approvable Letter

The Sponsor’s Response to Each Clinical Item in the 2/25/04 Approvable Letter
Each Item below corresponds to each item in the response submission. See the above
section for details on the structure of this review. Each Item is followed by a copy of the
comments of the Approvable Letter to which the given item refers. Non-itealicezed
sections describe the sponsor’s response. Italicized sections reflect reviewer comments,
conclusions and/or recommendations the given item.

Clinical Item 1. Adverse Events of Neoplasia

Item 1 in the Approvable Letter.

Please clarify the actual numbers of reports of neoplasm in study 190-049. There appears
to be a disproportionate number of reports of adverse events of neoplasia in the eszopiclone
group in this long-term double blind study of eszopiclone in patients with chronic
insomnia. Depending on the tables we consult there are somewhere between 16 and 24
reports of neoplasia in the 593 eszopiclone treated patients and 0/195 reports in the placebo
group. We recognize from the verbatim terms that many of these reports may have been

improperly coded; however, in the absence of the patient data or a clearer explanation, we
cannot make that assumption. Though we are interested in an explanation of all of these

cases, we are particularly curious about three cases:
a.  Subject 0450024- by your description, this patieat seems to be progressing
steadily in a work up for disseminated cancer and then appears lost to follow-up

after she drops out of the study. This case was not reported as a serious adverse
event even though the reason for her discontinuation is coded as "neoplasia”.

Continued on the next page...
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b.  Subject 0406001- dropped out of the study for an adverse event coded as Breast
Neoplasm. The summary reports that she experienced a “lump” in her left breast
after approximately 1% months of double-blind treatment. It was considered
benign, presumably based on ultrasound and mammography that were conducted,
but the results were not described. The subsequent course of her breast fump over
time was not described yet study drug was discontinued upon discovery of the
lump.

¢ Subject 0421004- a 62 year old female with no medical problems at screening
who reported a “nodule in throat” after approximately 5 months of double-blind
treatment. This nodule was described as resolving 10 days after cessation of
treatment. The narrative provides no other information and she appears lost to
follow-up.

Once all of the cases have been adequately examined, comparative incidence rates for the
occurrence of ncoplasia need to be calculated. Of the potential comparisons that you may
make on the occurrence rates for neoplasia, one should be based on patient-years exposure
to drug or placebo. If patients were lost to follow-up before a definitive diagnosis of the
problem was made, then these cases should be counted as neoplasia in at least one analysis.
it will also be important to examine the timing of the observations of neoplasia, as the
plausibility of such an event as drug-related could be affected (e.g., a finding at 2-4 weeks
would not be plausibly drug-related but one at 6 months might be).

We can not say that these cases represent a persuasive signal of drug-induced neoplasia, but
the numerical imbalance of the reports of neoplasia and case historics that these numbers
represent need to be thoroughty examined prior to considering eszopiclone for approval,
especially given the pre-clinical findings of mammary and lung tumors with zopiclone and
the finding of clastogenicity of eszopiclone and S-desmethyl-zopiclone.

Sponsor’s Response to Item 1.
A. Narrative Descriptions of 3 Subjects of Interest (Subjects 045 0024, 0406001, and

0421004) Requested in the Approvable Letter under Item 1 and Reviewer Comments. v

Subjects 0406001 and 0421008 are described in subsections below on “Breast Events '-f"
" and on “Other Neoplasias..., " respectively. Upon a review of the narratives of these

subjects, the former subject most likely had fibrocystic disease (examined by

mammography). The latter subject most likely had throat or esophageal related S F&v\ Se

camplication (complained of a “knot or lump” in the throat that worsened with Us

swallowing, diagnosed as “globus”) due to gastro-esophageal reflux (the symptoms were
accompanied by this condition and were reported approximately 2 %2 weeks after starting fCNgeug,
lipitor). :

The third subject (subject 0450024) had multiple tumors revealed by CT scan or other

imaging techniques (bilateral breasts, liver, pulmonary and a renal cyst). The etiology of
these tumors and ascertaining a potential role of the Study drug is more complicated.
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The breast and renal tumors were reported as cystic and breast findings were found at
baseline and were bilateral. These observations suggest non-neoplastic and non-drug-
related pre-existing conditions. Yet, the status of the breast findings during treatment in
the study is not adequately documented to determine if a potential contributory role of the
study existed in the progression of the breast-related pre-existing condition. A potential
role of the study drug is a potentially serious concern, given other clinical observations
for a greater incidence of potentially related events in longer term trials (breast pain,
engorgement and dysmennorhea, among others) and given the preclinical mammary
gland tumor findings (refer to the Pharmacology Toxicology review of the original NDA ).
Yet, the breast condition is likely to be fibrocystic disease on the basis of the information
provided. However a definitive diagnoses remains unclear.

The pulmonary and liver tumors found on CT scan of the above subject (subject 0450024)
may be neoplasia and the role of the study drug in at least as a contributory factor to
these conditions remains unclear. Yet, the subject is reportedly stable based on self-
report to the sponsor when they contacted the subject in March of 2004 (the subject
withdrew from the study approximately 2 and half years ago). However, a completed
diagnostic work-up for any of the tumors cannot be found in the narratives (e.g. hepatitis
screen, biopsy, among others). In conclusion, information remains inadequate to verify
that this subject does not have neoplasia and that the study drug did not play a role in
events during the study. See below for a more detailed description of this subject.

A More Detailed Description of Subject 0450024 with Multiple Nodules with Multi-
organ Involvement (renal, breast, lung and liver). The third subject of interest has a
complicated history and presentation. Furthermore, the etiology and/or diagnosis of the
nodules remain unclear. Therefore, this subject is described in more detail in the
following (refer to the above synopsis for a brief summary of this subject). Refer to the
review of the original NDA for background information on this subject. The following
summarizes any new and/or relevant information found in an updated narrative provided
in the current submission.

The subject had abdominal and CT scans on Day 176 of ESZ treatment for
evaluation of abdominal pain by her gynecologist (the narrative in the original NDA
indicated the subject was 43 year old, although other information appears similar to
information provided in the current submission, but in less detail and without more
recently obtained information). These findings resulted in early withdrawal from the
study on November 9, 2001.

Upon review of the narrative that included some updated information (upon
contacting the subject on 3/15/2004) this subject was found to be stable since almost 3
years ago when the multi-organ “nodules” were first revealed by CT. The subject
underwent spine surgery in 2002 and follow-up chest CT scans revealed a “siable
pulmonary nodule,” except a “slight interval increase in size” that “may be due to slight
difference in patient positioning” (the sponsor provided these phrases, as quotes) on
1716/02. A subsequent chest CT on =% there was "no change in the sized” of the
nodule. No adenopathy was found on CT and no other nodules or masses are described.
The subject is a 28 year 1 2 packs/day smoker who stopped in 2000. The etiology of the
pulmonary nodule remains unclear to this reviewer.
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Regarding the liver hypo-dense nodules found in the initial abdominal CT in
subject 0450024, the sponsor only indicates that this subject had elevated ALT at
screening and study Visit 5 (42 and 51 U/, respectively) with no history of alcohol or
drug abuse. No other information is provided regarding the liver lesions and regarding
the renal cyst (also found on the initial abdominal CT). No comment on the status of
these lesions over time or comment about any follow-up diagnostic tests could be found
in the narrative. A general comment was provided, based on the subject’s self report
(upon a recent contact with the subject), that the subject was stable, asymptomatic, well,
and not aware of requiring any further follow-up evaluations (last radiographic follow-
up was in 2002, 2 years before the subject was last contacted). This reviewer is unclear
as to the etiology of any of the nodules found in this subject.

Subject 0450024 also had “small fairly well defined nodular densities in both
. breasts” and a normal chest x-ray at screening. At baseline the diagnosis was (as quoted
by the sponsor): “Bi-Rads Category 2-Benign Finding: Benign nodular densities in both
breast.” A follow-up ultrasound revealed no identifiable mass. This subject is likely to
have fibrocystic breast disease at baseline. The outcome of this condition during and
after the study is not described in the narrative, other than the general statement thatthe
subject was stable, as previously described.

In conclusion, Subject 0450024 remains stable regarding the pulmonary nodule.
1t is not clear if the liver nodules are neoplastic or neoplastic metastesic tumors from the
pulmonary nodule. Yet as above, this subject has been “stable.” The definitive
diagnoses of the nodules in any of the subject’s organs remains unclear. However, the
renal and breast lesions are reportedly cystic in nature and are likely to be benign non-
neoplastic events. Yet, the outcome of either of these lesions and their diagnosis upon
Jollow-up remains unclear. Despite these caveals the patient who was recently
contacted, reported being well and asymptomatic and she was unaware of plans for
additional scans (it is not clear if this part of the narrative is only referring to chest scans
and the pulmonary nodule). Typically if the subject had a malignancy such as in the lung
and liver and possibly in the breast, she would be having signs and symptoms and
metastases after four years from the time the nodules were first found. However,
consideration must be given to the possibility thar she may have neoplasia that may be
malignant (e.g. pulmonary).

B. A Search and Review of Adverse Events reported as Neoplasia in the Chronic
Insomnia Trial (Study 190-049)

The sponsor provided a listing of adverse events (AEs) found in the database search of
AEs reported as neoplasia or related events in the longterm Chronic Insomnia trial, Study
190-049. The sponsor had these events classified on the basis of the likelihood that a
given event was malignant, benign or non-neoplastic in nature. The methods for this
scarch and for classifying the events is described later.

Before showing the sponsor’s results of their classification system, a synopsis s first
provided and recommendations. The synopsis summarizes neoplasias enumerated by this
reviewer on the basis of a review of narratives of the AEs provided by the sponsor (the
sponsor provided narratives for AEs captured by their search of AEs of ncoplasias in the
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long term Chronic Insomnia Trial, Study 190-049). Refer to the review of the original
NDA for additional background information.

After the synopsis and reviewer recommendations (italicized subsections), the following
subsections provide more detailed information:

* A subsection of the sponsor’s enumeration of neoplasia events based on
their classification method is provided (non-italicized subsection),

* Followed by a more detailed description of the reviewer’s methods for
classifying AEs of neoplasia and reviewer observations based on a review of the
narrative information. These subsections include a description of gynecological
events.

All sections reflecting reviewer’s comments and observations are italicized.

Reviewer Synopsis of Sponsor’s Response to Item I: Exposure, Adverse Events of
Neoplasia, and Reviewer Conclusions

Summary of Background and of Reviewer’s Findings Upon Review of Narratives
Provided in the Current Submission. Refer to the original review of the NDA regarding
concerns for a signal for adverse events of “neoplasia” in the longterm trial, Study 190-
049. The Approvable Letter requested more detailed information and clarification of the
adverse events reported as “neoplasia” and other events that may be neoplastic in nature
in this Chronic Insomnia Phase 11l trial (refer to the above copy of the relevant section of
the Approvable Letter). The sponsor was also asked in the Approvable letter 1o
determine the incidence of events of neoplasia in this trial.

Study 190-049 was a longterm Chronic Insomnia Phase Il trial. This trial included
almost exclusively non-elderly adults that received 6-months of double-blind placebo or
ESZ (3 mg daily; 593 eszopiclone and 195 placebo ITT safety subjects) followed by open
label ESZ (3 mg daily) for 6-months (471 [TT safety subjects).

A review of information in the current submission yielded multiple events of neoplasia
involving skin and other organ systems (e.g. breast) in subjects of the longterm Chronic
Insomnia trial, Study 190-049. Given the complexity in classifying these subjects,
limitations with the information on these adverse events reported as events of neoplasia,
fairly stringent eligibility criteria with respect to ruling out pre-existing neoplasia, as
well as other potential problems with interpreting the findings, a consult was requested
Jfrom the Division of Oncology Drug Products.

Since a signal for gynecological events appears 1o exist and the potential fora
gynecological neoplasia signal is an additional concern, a consult was requested from
the Division of Reproductive Urological Drug Products |, preclinical findings of mammary
gland tumors, as described in the Pharmacology Toxicology review of the original NDA
and clinical gynecological events in longterm trials described in this review and in the
clinical review of the original NDA).

Consultative input is pending at the time of this writing.
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In response to the approvable letter regarding events of neoplasia in Study 190-049, the
sponsor conducted a search for any adverse event reported as a neoplasia in Study 190-
049, as described later. Using methods described later in this review, the sponsor had
the events categorized into events of malignant neoplasia, benign neoplasia, probable or
possible events of neoplasia, and other categories). The sponsor provided summary
tables listing events within each category, which will be provided later in this review.
Narratives for all events listed in these tables (all event obtained from their database
search) were also provided in the submission.

Instead of relying on the sponsor’s summary tables and methods of classifying he
neoplasia events, this reviewer opted to use a conservative approach in identifying events
of neoplasia and events of probable or possible neoplasia. Each narrative was therefore
reviewed and on the basis of information in the narratives, a review strategy was
employed for classifying these events as neoplasia events, as described later.

A Summary of Drug Exposure in the Longterm Trial. Since the interpretation of events
of neoplasia, in part, hinges on the extent of drug exposure in Study 190-049 this section
focuses on a description of drug exposure. This reviewer used a conservative approach
in describing exposure (patient years were not used for reasons provided later).

The ITT Safety population consisted of the following in each phase of the study
(enumeration of female subjects is also provided since common events included female
gynecological events and the numbers were taken from summary tables on demographic
features of the study population, refer to the original NDA review):
* DB Phase:
* 593 ESZ subjects and 195 Placebo subjects
* Females: 373 ESZ subjects and 125 Placebo subjects
e (L Phase:
- 471 OL ESZ subjects of which 360 subjects previously received DB ESZ
. Female subjects: 295 OL ESZ subjects, the number previously treated with
DB ESZ could not be found

The number of completers in Study 190-049:
e DB Phase:
® 360 ESZ subjects and 111 placebo subjects
*  Females: could not find this number
¢ OL Phase:
o 382 subjects of which 296 subjects were previously exposed to DB ESZ
*  Females: the number cannot be found

Summary of the Enumeration of Subjects with Events of Neoplasia Based on a Review
of Narratives The following paragraphs summarize the enumeration of cases of
neoplasia or related events on the basis of a review of the narratives, using a review
strategy for identifying events of concern, as described in more detail later in this review.
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More detailed descriptions of the events of concern, the rationale for conclusions about
the cause/diagnosis of the event and other comments are provided in later subsections. .

Clear or Probable Malignancies were found for the skin (at least 5 ESZ subjects and no
placebo) and breast (1 clear diagnosis in ESZ subjects and no placebo subjects):

* 3 Skin malignancies in the DB phase: 3 (subjects are listed in the sponsor’s
summary Table 1-2 of malignant events, of which a copy is provided in this
review) out of 593 ITT safety subjects in the DB phase (basal cell carcinoma in
each) reported in 49 to 60 year old subjects and newly diagnosed, new onset (not
found at baseline examination or reported as a pre-existing condition). These
events were revealed at 4-6 months of treatment.

¢ 1 Probable Skin Malignancy and 1 Unclear Diagnosis (of a skin tumor
surgically removed) in the OL phase: 1 Probable malignancy (based on the
narrative, and not based on the sponsor’s summary table, which indicates
“possible”} and1 unclear diagnosis of a skin tumor that was removed in a 23 year
old subject number 0434019 ( no other information relevant to the
diagnosis/etiology was found, except for a past history or a “benign” tumor
removal, and diagnostic information based on subject’s report). These events
occurred out of 360 ITT Safety OL subject with the probable case occurring in a
33 year old and both events occurring after 7 months of treatment.

* Additional skin-related events are described in the review and included pre-
neoplastic-like events of actinic keratosis and nevi (primarily found on physical
examination, while none of these events were generally found ar baseline or
earlier examinations). Note that these events (actinic keratosis and nevi ) were
diagnosed primarily by physical examination (rather than by self-subject report)
and are common in the general population. It is not clear why these events were
Jound later after treatment, instead of at baseline, Therefore, they are listed as
being potential drug-related, but are not malignant neoplastic events.

* I Ductal Carcinoma of the Breast and 1 Possible breast neoplasia in the O,
phase (information not considered adequate on the laiter event 1o conclude a
benign non-neoplasia event) out of 295 ITT Safety female subjects (the number of
295 is based on demographic summary tables found in the original submission).

* Several other breast related events diagnosed according 1o narratives as
Jibrocystic disease (primarily on the basis of physical examination, several on the
basis of self-report and a few by pathological examination). These events are
described later in this review. These additional events were considered by the
reviewer to be events that are not likely 1o be events of neoplasia for reasons
provided later.

* An additional breast malignancy (pathological diagnosis) that is not likely to be
drug-related was reported in a blinded ongoing 6-month Primary Insomnia
study (Study 190-050) of 303 female randomized subjects (2:1 randomization
ratio of all male and female subjects to ESZ or placebo). This subject was being
evaluated for a “lump” in breast (found approximately 9-10 months prior to the
study) and ultimately had a biopsy performed after approximately 3 months of
treatment (study drug is blinded) that was positive for a malignancy, such that the
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subject withdrew from the study. Given the past history, it is likely that this is not
a drug-related event.

* 5 “uterine” related events that are not likely to be events of malignant neoplasia
and most events were likely to be leiomyomas (events are listed in the sponsor’s
summary table of “benign neoplastic events,” of which a copy is provided in this
review). - Most events were probably, if not diagnosed by pathology, as uterine
leiomyomas (not uncommon in women within the age of these subjects),

However, 3 out of 5 “uterine fibroids” or “wterine leiomyomas” were based on
self-report (which is not considered a definitive diagnosis for the purposes of this
review). Yet, one subject underwent “elective” surgery and all 3 subjects were 38
to 45 years old with pre-existing related conditions. Furthermore, the nature of
symptomatology and/or past history, the age of the subjects, among other factors
are more consistent with more common conditions, such as fibroids women at
this age. Uterine and ovarian cancers are rare and generally do not present with
a history of the type of symptoms/signs described in these 3 subjects (either at the
time of the events or in their past history). These subjects are described in more
detail later in this review. Therefore, the events are considered as not likely to be
events of malignant neoplasia.

* Several isolated events of possible or probable neoplasia. These events are
described here, because this reviewer could not consider the event as probably
benign or as non-neoplastic events.

] One is subject 0450024 (one of the 3 subjects with AEs of “neoplasia”
of interest identified in the Approvable Action Letter) in which the
diagnosis/etiology of the nodules of the liver and the single lung nodule
found on CT remains unclear, although the patient appears to be stable over
a 3 year period since they were first discovered suggesting that they may not
be malignant. The lung nodule was also followed by serial CTs and found to
be fairly stable in size with no new lesions, no adenopathy and no other
evidence of metastases (which often occurs in the brain, but also the liver)
reported in the last CT 1 year after the study. When contacted three years
after the study, she reported to be well, asymptomatic and unaware of plans
Jor repeat chest CTs. However, the 43 or 44 year old subject (exact age is
not clear) had a past history of smoking 1 V2 packs per day over 28 years and
stopped one year prior to the study. This subject also had breast nodules
identified at baseline and a renal cyst that are not likely to be related 1o the
liver and lung events (since the lesions were reportedly cystic), although
Jollow-up information during and after the study on these additional events
could not be found.

. Subject 0398013 was diagnosed by an endocrinologist as having
multinodular goiter which was evaluated after the subject reported a
“thyroid nodule in the left side of her neck™ on Day 219 of treatment with no
history of thyroid disease and normal thyroid function tests at baseline and
thereafter. The diagnoses by an endocrinologist was “multinodular goiter,
most probably an inflammatory process, with no apparent autoimmune
process’ (as stated in the narrative). The subject was 61 years old with no
history of thyroid disease who after 219 days on treatment reported “thyroid
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nodule” on the left side of her neck. On physical examination it was 1 cm,
non-tender and freely mobile. Thyroid function tests throughout the study
were reported as normal. Ultrasound revealed an isoehoic mass occupying
the “entire right lobe” and a “smaller mass™ was found in the lower pole of
the left lobe, of which both “were stable” upon a repeat ultrasound 6 months
later . Fine needle aspirate showed colloid with follicular cells and
“histiocytes and increased lymphocytes consistent with a colloid nodule.”
Thyroid function was normal (no values) and no thyroid antibodies were
SJound. Given the age of this subject and the final diagnosis, provided by an
endocrinologist (as described in the narrative), it is likely that this event is an
isolated case.

. Additional events that were isolated or not likely to be neoplasia
include the following.

e Subject 421004: Who had a “knot” sensation of her throat”
recorded as a throat nodule on Day 157, that was most likely related
to worsening of gastro-esophageal reflux.

*  Subject 04110009: diagnosed with benign bladder polyp after
finding hematuria on Day 183 of ESZ treatment and underwent a
work-up (diagnostic tests are not described) and dignosed on Day
260. '

» Subject 031703: Benign Gl polyps diagnosed by endoscopic
pathological examination as 1 hyperplastic polyp and 2 polyps with
normal mucosa after being evaluated for worsening of intermitten
abdominal pain on Day 99 of treatment (date of onset of pain could
not be found and pain was accompanied with nausea, vomiting and
diarrhea).

¢ Subject 0401008: Bladder cyst (not clear how this was diagnosed)
recorded on Day 226 of treatment in a 61 year old who presented
with hematuria and abdominal pain (over 2 months on study drug),
but the subject was able to continue in the study.

Additional gynecological events were identified and described in the review of the
original NDA, as summarized later in this review.

It is important to note that the above events were found despite stringent entry criteria,
particularly in patients at risk of lung, breast and thyroid neoplasia (as described in the
original NDA review and in the current submission).

Reviewer Recommendations Regarding Events of Neoplasia and Other Events
Described under Item 1

Because many cases were not clear, it is recommended that consultations be obtained as
described below. Furthermore, the incidence of such events that one can anticipate as a
normal “background” rate in a controlled drug trial, particularly one involving stringent
screening criteria for patients at risk for breast, lung and other carcinomas is not clear to
this reviewer. Perhaps there is data from other controlled trials on this issue. Refer to
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the review of the original NDA regarding observed incidence of neoplastic events in the
development program of Sonata®, as described under Section X1.

Preclinical studies show findings of mammary gland tumors and other malignant tumors
Sfound in other organs (lung, thyroid and skin) were found, but the conclusions and
recommendations drawn from preclinical studies differed among the Division and
Agency team members (refer to the Pharmacology Toxicology review, the Pharmacology
Toxicology Team Leader and Clinical Team Leaders Memos-to-the-File, the Division
Directors and Office Directors Memos-to-the-File, for details).

1t is recommended that an oncology consultant be obtained to answer questions listed
below (Q). ‘
Oncology consultant Qs:

1. Does the consultant agree with the Clinical Reviewer's conclusions regarding the
selection and enumeration of adverse events to be considered as events of
neoplasia or probable neoplasia (as enumerated in the synopsis above using the
strategies described in this draft review of events of neoplasia)? Note that the
sponsor response appears under Clinical Comment 1 of their response
submission.

2. Is there a signal for neoplasia or for a specific type of neoplasia, while also
considering animal findings (based on this understanding of this reviewer) of
mamary gland tumors and according the pharmacology toxicology reviewer
possible pulmonary tumors (depends on statistical methods as to whether these
tumors are considered consistent with a background rate for the species), skin
tumors occurred in animals housed together but not when individually housed
(tumors believed to be due to animals inflicting skin lesions that progressed to
tumors, yet this Clinical reviewer does not understand why treatment groups
differences were revealed), and thyroid tumors (in rats believed to be secondary
to a species specific response to liver enzyme induction). Some of these findings
were based on studies of only the racemic zopiclone while others were examined
using eszopiclone. However, a 2 year bioassay with eszopiclone was negative for
tumors but exposure to eszopiclone in this study was less than the exposure
achieved in the studies showing tumors with zopiclone. Also note that the
incidence of rash (also some subjects with stomatitis) and infections was higher in
ESZ subjects compared to placebo subjects in clinical trials (as described in the
review of the original NDA). '

3. Is there need for further investigation? If so what studies need to be conducted
{please also provide a rationale)?

4. If the NDA were approved what is recommended for labeling regarding the
clinical data on neoplasia,

Given the majority of events were gynecological events and not clear cut, it is
recommended that a consult from the Division of Reproductive and Urological Drug
Products (DRUPD} be obrained to answer questions listed below.

DRUDP Qs:
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1-4. Please respond to the above questions but in reference only to gynecological events
of neoplasia.

5. Is there a signal for gynecological adverse events (refer to sections above and below
describing breast, uterine and other gynecological events, also refer to a summary of
events described in the original review of the NDA that are also summarized in a
subsection below)?

6. Is there need for further investigation for gynecological adverse effects?

7. If the NDA were approved what is recommended for labeling regarding gynecological
adverse events.

8. It is recommended that a consult be obtained from the Division of Endocrine and
Metabolic Drug Products, in light of the gynecological events and preclinical findings
(mammary gland tumors and effects on reproductive hormones and fertility effects)?

Sponsor’s Response Regarding Adverse Events of Neoplasia in the Long Term
Study 190-049.

This non-italicized section summarizes findings reported by the sponsor in the current
submission. The sponsor provided narratives for all adverse events (AE) that they
captured m a database search of AEs of neoplasia (for the longterm Study 190-049),
including narratives for the three subjects listed in the Action Letter (as above).

The sponsor categorized each AE (using methods described later in this review) that
generated a summary table for each category (e.g. malignant neoplastic events, benign
neoplastic events, and others). Each table lists the AEs within the given category and
provides other descriptive information. Narratives for each subject for each category are
also provided. Summary tables shown below were generated by the sponsor for each
category of AELs.

Before examining the sponsor’s summary tables below, the following briefly describes
Study 190-049 and the number of ITT Safety subjects in this study. Study 190-049 was a
longterm Chronic Insomnia trial with a 6-month placebo controlled double-blind (DB)
phase (the ESZ group received 3 mg daily) that was followed by a 6-month open-label
(OL) ESZ phase (3 mg daily). The study had 195 placebo subjects and 593 randomized
ESZ subjects in the ITT Safety population of the DB phase. A total of 471 ITT safety
subjects were in the OL ESZ phase, of which 360 of these subjects previously received
DB ESZ (therefore, these subjects generally received 6-12 months of ESZ in the study).

peo\'s his way
On Original
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Sponsor’s Enumeration and Categorization of Adverse Events of Neoplasia
Captured in their Database Search for the Longterm Chronic Insomia Trial (Study
190-049)

Table 14 Malignant Neoplastic Events
Subject | Treat- | AE AE Final Davsto | Confirmatery | Evidence for
th med | verbatim Preferred | dingnosix report/ | tests/ condition
term period commenis pro-existing?
0433001 | £8Z Basal cell | Skin Basal cefl 14374 Positive Yes
skin cancer | carcinoma | carcinona | DB pathology
(47001 | ESZ R forchead | Skin Basal cell 166/ Positive il
basal cell carcinoma | carcinonma 1hit) pathology
cAarcinoma
G473037 | ESZ Cancerous | Skin Basal cell 172 Clinical Yes
basal cells | carcinomia | carcinoma | DB dingnomsis’
{nose) treated
opically
460009 | ESZ Lesionon | Skin Possible 228/ OL | Biopsy No
right side disorder fasal Cell performed,
of nose Carcinoma pathology
repan o
available
0471012 | ESZ Pain R/T Ereast Duetal 167/ 0L | Positive No
left breast | puin cHrcingns pathology
biopsics in situ
Table 1-5 Benign Neoplastic Events
Subject | Treai- | AE AE Final Days to { Conflirmatery | Evidence for
m ment verbatim Preferred | diagnosis report! | tests/ canditien
tern period | communis pre-cxiding?
040006 | PRO Pysplasin Cervia Cervical 13% DB | Colposcopy )
ol the disorder dvsplasia
vervin
Q438008 | TSZ Lherine Lherine Uerine 8¥ DB | Subjeet report | No
fibrerid fibrodds Iciomyoena
O enlarped
0408004 | 152 Lierine (Herine Lerine 93 DI | Surgieat Yes
fibroids Fibroids leinmyonu patfiology
enlarged
O436007 | ESZ Lherine LTherine Litenine J30/OL | Surgacad Nu
leiomyoma | ibrods lesomyoma pathology
enlarged
0438007 | ESZ Fibroid Uerine Literine IR OL | Surgery; Yes
tuimars fibrods feinmymia pathulogy not
enlarged available
0430006 | ESZ Lherine Uierine Urerine 267/ O | Subjectaepon | Yes
libroids fibroids leiomyama
enlarged
04710¢H | ESZ Muthiple Skin Newi 135 DR § Clinical Yes
semall benign eliagnosis
iakes on neoplasm
fase and
neck
0435012 | ESZ Meviright | Skin Nevi 03O | Swrgical Na
legback benign pathologey
acoplasm
0461084 | ESZ Girowth on | Skin Acting 1e2/ 3 | Clinienl No
nose benign kemutosis diagnosis/
neoplasm Deanatologist
0434019 | ESZ Pain R/T Injection | Benign 254000 | Subjectrepont | No
bemgn skin 1 site pain skin tumar
Wwmor
removat
0432009 | ESZ Precancer- | Skin Probable 33700 Subject report | Na
ous skin disarder actinic
lesion - Kerstunis
BOse
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Table 1-5 Benign Neoplastic Events
Subject | Treat- | AE AFE Final Days to | Confirmatery | Evidence for
D ment verbatim Preferred | diagnosis veport/ | tests/ conditien
term period | comments pre-existing?
0317030 | ESZ Gastric Neoplasm | Benign Gt | 103/ DB | Endoscopic No
polyps; polyps pathology
sigmoid
polyps
0410009 | ESZ Benign Bladder Benign 260/ OL | Subject report | No
bladder neoplasm | bladder
polyp polyp
0470007 | ESZ Benign cyst | Cyst Lipoma 343/0L | Surgical No
(L) lower pathology
lumbar arca
0447018 | ESZ Lipoma Neuoplasm | Lipoma 83/ DB | Clinical Nao
diagnosis
Table 1-6 Adverse Events Investigated and Found Not to Invelve Neoplasia
Subject | Treatment | AE verbatim | AE Final diagnosis { Days Confirmatory
1)) Preferred to tests
term report/
period
0349017 | Placebo Vaginal Vulvovaginal | Squamous 80/ DB | Pathology benign
dysplasia disorder atypia
secondary to
HI'v
040600F | Eszopicione | Lump lefi Breast Fibrocystic 48/ DB | Mammogram,
breast neoplasm lesion or ulirasound
adenoma
(473010 [ Eszopiclone | Warsening Fibrocystic Fibrocystic ¥ Subject report
{ibrocystic disease breast disease DB
breast tissue
0460019 | Eszopiclone | Moduie in lelt | Breast Fibrocystic L4487 Surgical
breast neaplasm breast disease Di pathology
0471022 | Eszopictone | Adenoma Breast Fibrocystic 179/ Mammogram
right breast neoplasm breast discase oL
0454003 | Eszopiclone | Bilat. Breast | Fibrocystic Fibrocystic 265/ Physical
tenderness disease breast disease OL examination
sccondary to
mild
fibrocystic
changes
008701t | Eszopiclone | Fibrocystic Fibroeystic Fibrocystic 268/ Physical
breast disease breast discase Ol examination
changes
bilatera
Q087031 | Eszopiclone | Mild Fibracystic Fibracystic 358/ Mammogram
Fibrocystic discase breast disease OL and ulirasound
changes
bilaterally
0087028 | Eszopiclone | Fibrocystic Fibrocystic Fibrocystic 362/ Physical
breast discase breast discase OL examination
changes
bilaterally
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Table 1-6 Adverse Events Investigated and Found Not to Involve Neoplasia
Subject | Treafment | AE verbatim | AE Final diagnosis | Days Confirmatory
ID Preferred to tests
term report/
period
0087008 | Eszopiclone | Fibrocystic Fibrocystic Fibrocystic 364/ Physical
breasts disease breast disease OL examination
hilaterally
0110001 | Eszopiclone | Pain R/T Pain Breakthrough 63/ DB | Subject report:
endometrial uterine bleeding pathology
biopsy unavailable
0432002 | Eszopiclone | Ovarian cysts | Cyst Functional 74/ DB | Ultrasound
ovarian cyst
0447017 | Eszopiclone | Abnormal Papanicola False positive 275/ Colposcopy
pap smwear PAP oL normal
suspicious
0447023 | Eszopiclone | Cervical Cervical Reactive 277 Patholegy benign
polyps ncoplasm cervical polyp OL
0401008 | Eszopiclone | Benign Bladder Bladder cyst 226/ Subjeet report
bladder ¢cyst | neoplasm OL
0457033 | Eszopictone | Nasal polyp | Neoplasm InNammatory 166/ Pathology benign
nasal polyp DB per subject
0421004 | Eszopiclone | Nodule in Neoplasm Globus 157/ Clinical
throat b sympioms
0450024 | Escopiclone | Nodules Neoplasm Non-neoplastic | 176/ Serial CT scans
found on hepatie DB and clinical
right kidney: hypodensities. follow-up times
nodules pulmonary 2.5 years
found on nadule, and
right lung: renab ey st
nodules
found on
liver
Table 1-7 Adverse Events Investigated and Found Not to Be Relevant to the
Analyses
Subject | Treatment | AE AE Final diagnosis | Days Confirmatory
iD verbatim Preferred 0 tests/ comments
term report/
period
0451001 | Placebo Post ovarian { Injection site | Ovarian cysts 27/ 0B | Pre-planned
cyst surgical | pain (baseline event) surgery
pain
0439027 | Eszopiclone | Postsurgery | Injection site | Normai 27/ 0L | Pathology
pain due 1o pain endometrium normal
dilation and
curettage
0442008 | Eszopiclone | Nevus to Skin benign | Nevus (baseline | /DB | Physical
back ncoplasm event) examination
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Table 1-7 Adverse Events Investigated and Found Not to Be Relevant to the
Analyses
Subject | Treatment | AE AE Final diagnosis | Days Confirmatory
3] verbatim Preferred to tests/ comments
term report/
period
0450021 | Eszopiclonc | Facial cyst Cyst Cystic acne 262/ Physical
OL examination/
active acne
0466005 | Eszopiclone | Abnormal Prostate Benign prostatic { 57/ DB | Pathology benign
prostate neoplasia hypertrophy
biopsy
0398013 | Eszopiclone | Thyroid Thyroid Multinodular 219/ Pathology benign
nodule L disorder goiter OL
side
0438011 | Eszopiclone | Lump on Mouth Blister on palate | 26/ DB | Subject repory/
palate neoplasia resolved in 4
days
0401004 | Eszopiclone | | ¢m macule | Skin Spontaneously 135/ Subjeet report
under right discoloration | resolved macule | DB
cye
0432007 | Eszopiclone | Skin lesion Skin Normal skin 158/ Dermatoltogist
feftand right | disorder DB confirmed
facial cheek abscnce of lesion
0471016 | Eszopiclone { Lesions on Skin Eczematous 218/ Chnical
imwr thighs | disorder dermatitis or OL diagnosis
Lesions on l:xcd'dmg
inside of cruption
arms
0448021 | Eszopiclone | Lip pain Injection site | Sjogren’s 240/ Biopsy
sccondary 1o | pan syndrome OL confirmed
biopsy
0087014 | Eszopiclone | Oral pain Injection site | Dental surgery | 340/ Subject report
R/T surgery | pain OL
0451004 | Eszopicione | Leftovarian | Cyst; wterine | Pregnancy 61/ Ultrasound
cyst; uterine | neoplasm Post confirmed
mass intrauterine
pregnancy

Note: ESZ = eszopiclone; DB = double-blind period: OL = open-label period; Post = >14 days following
the [ast dose of study treatment.

Note: Days to report is relative te first dose ol eszapictone with the exception of Subject 431001, where
days 10 report is refative 10 the first dose of placebo.
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The Sponsor’s Methods for the AE Database Search and Categerization AEs of
Neoplasia for Item 1 Response (which resulted in the above Summary Tables).
The sponsor searched for Preferred and verbatim terms AEs that “could potentially be
related to an adverse event of neoplasm” in Study 190-049 and reviewed the case report
form data and “supportive documents.” Two “independent” oncologists served as
consultants who reviewed “comprehensive information™ of each case to make a
determination if a given case was neoplasia or a non-neoplastic process. In 2 cases the
oncologists differed in opinion and were asked to reach consensus. They were then
asked to categorize neoplastic events on whether the cell line of origin was epidermal,
endodermal or mesenchymal. Each case was then placed into one of the following
categories, as defined below:
e Malignant neoplasia: “any form of cancer whether invasive or non-invasive”
* Benign neoplasia: “any clonal proliferative lesion that does not meet the
definition of a malignancy, including pre-cancerous conditions.
¢ Non-neoplastic: Lesions that show no clonal proliferation of cells, although
hyperplasia or inflammatory proliferation may be present.”
* Non-neoplastic and not relevant to this analysis: Events that do not involve any
type of proliferation lesion, or were clearly documented to have been present
before randomization and were unchanged.

It is not clear if the oncology consultants were also involved in ultimately categorizing
each AE into one of the 3 above categories.

Study 190-049 is a Chronic Insomnia study involving 6-months double-blind ESZ (3
mg/day) or placebo treatment followed by 6 months of OL ESZ (3 mg/day). Thorough
screening methods including diagnostic procedures for lung, breast and thyroid neoplasia
were employed on subjects at risk (as described in the review of the original submission
and as described in the current submission on page 21-22 in the clinstat\clinsum.pdf file).
Subjects with any history of any malignancy, except for non-melanomatous skin cancer
were also excluded.

Exposure in patient years was provided as requested: 427 person years to eszopiclone and
67 person years to placebo in Study 190-049 (methods of these calculations cannot be
found).

More Detailed Information on A Review of Events, Reviewer Methods for Classifving
events of Neoplasia, A Description of Gyencological Events.

The following subsections provide more detailed information regarding the approach
taken in enumerating subjects with neoplasia in Study 190-049 and enumerating these
subjects relative to Drug Exposure. Additional subsections described gynecological
events (some of which were reported as events of neoplasia). These subsections are
italicized, since they reflect reveiwer’s comments and conclusions based on the
information provided in the current submission.
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Drug Exposure (in Patient Years as requested in the Approvable Letter) and Reviewer
Comments Regarding Exposure Expressed as Units of Patient Years. Given the
concern for a neoplasia signal, the Approvable letter requested information on exposure
in Study 190-049, specifying that exposure should be expressed in person years. As
requested, the sponsor provided exposure using person years. In the opinion of this
reviewer, this approach is not an adequately conservative for examining the incidence of
neoplasia in a controlled study (see above summary of the study design of Study 190-
049). The approach of using person years in describing exposure is generally used for
post-marketing data and epidemiological data in the absence of a control group and
parallel prospective study design. It also is an approach generally used for large
databases. Furthermore, the estimated exposure provided by the sponsor was not
provided for each gender, in the case of gender specific neoplasia or neoplasia-related
events (such as breast neoplasia).

The approach that is generally employed for describing exposure in clinical trials
and for other controlled studies (preclinical and clinical trials, drug and non-drug
clinical trials) is to compare the treatment groups on a given dependent variable (such as
incidence of an AE) using the number of subjects in each group in the denominator (or
for gender specific AEs the appropriate gender is used for the denominator). One can
look at the number of completers or the number of subjects in the ITT safety population.
If one were to examine results even more conservatively, then an approach o consider is
examining the number of events over time subjects who continue treatment over the given
treatment interval (e.g. at each 3 month interval of the DB and OL phases using and
observed cases approach and using the appropriate gender if an event is gender

specific).

The sponsor did not use another approach, such as examining number of events at every
3 month interval of treatment using the total number of subjects (that either entered the 3
month interval or the number who completed the 3 month interval) as the denominator to
determine the incidence for the given 3-month interval.

Therefore, this reviewer takes the approach generally employed for clinical trials (using
the number of ITT safety subjects in the denominator, and using the number for given
gender for gender specific events).

Review Strategy in Identifying Events of Neoplasia from the Sponsor’s Listing of
Adverse Events under Item 1 of the Submission. This review focused on a conservative
approach. Conclusions are based on a review of the narrative descriptions of the
subjects rather than relying on the sponsor’s categorization of events, as listed in the
sponsor’s summary tables. The summary tables list events in each of the sponsor’s
categories {(e.g. neoplastic versus non-neoplastic events and benign versus malignant
neoplastic events) using methods as previous described. For the purposes of this review
each narrative of each of these subjects, listed in the sponsor summary tables was
reviewed for characteristics that may provide some insight on the severity (neoplasia,
malignancy) and causality of the events: unilateral versus bilateral events, new versus
old static events, versus old exacerbated events, for risk factors for the event (e.g. OCT,
HRT, age/menopausal status, and others regarding gynecological events), duration of
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treatment, among other considerations. Other characteristics were considered in
assessing the likelihood of breast related events being non-neoplastic and/or non-
malignant events, as described later in a subsection that focuses on gynecological events.

Another focus of this review was to examine the more common events and to
enumerate events under each category by organ system (skin, gynecological event of
breast, uterine and other gynecologic events, followed by other less common or isolated
events). The narratives were also reviewed 1o assess the likelihood of an event being
malignant versus benign, neoplastic versus non-neoplastic.

Because many events were breast-related, including a malignant breast
neoplasia, Dr. Furlong of DRUDP was consulted regarding these events.

The above approach was employed since it is considered by this reviewer to be
the most conservative approach. A more detailed description of the review strategy for
the sponsor’s response to Item I is described later.

A Detailed Description of Adverse Events Revealed by the Sponsor’s Search for Events
of Neoplasia in Response to Item 1

The following subsections describe the more common adverse events of neoplasia,
beginning with skin neoplasia events, followed by breast-related events, uterine-related
event, other gynecological events and finally a subsection on additional events involving
other organ systems. This section is italicized since it reflects the reviewer’s
interpretation of the sponsor’s results and includes reviewer comments.

Skin Neoplasias
The following enumerates skin neoplasias in each category for each trearment phase,
while it is important to note that physical examinations during study visits were normal
prior to the event, unless otherwise specified and all events are new, unless otherwise
specified:
¢ 3 Events in the DB phase (593 ESZ ITT Safety subjects, 195 PBO ITT Safety
subjects)
3 malignant (Basal Cell carcinoma of which 2 were confirmed by
pathology)} at approximately 4-6 months of DB treatment. In one case (50473037
the PI claims that the lesion was “overlooked” on physical examinations in the
study, in S0433011 the Dermatologist notes indicates that the patient was
concerned about a lesion on their right thigh for 30 years prior to the study).
Reviewer comments: One cannot assume that these latter two subject’s
malignancies were pre-existing. It is not clear how the PI knew that the lesion
was overlooked in S0473037. Regarding the latter subject (S0433011), if the
lesion had been present and unchanged in the previous 30 years, then one would
anticipate that the lesion would have become enlarged and invasive over the
previous years and one cannot rule out a conversion between benign to malignant
or a progression of a pre-existing condition associated with ESZ.
¢ | Actinic keratosis (precancerous) on Day 162 the subject noted a growth
on her nose which was diagnosed as actinic keratosis by her Dermatologist
* [ Nevi (multiple face and neck nevi): reported by the subject at baseline,
but not reported by the investigator on physical examinations until Visit 5 after
303 days of treatment.
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» 4 Events in the OL phase (471 OL ESZ ITT Safety subjects: 111 of which
previously received DB PBO and 360 received DB ESZ)

* | Probable Basal Cell confirmed by pathology after 228 days of treatment
with no pre-existing history in a 53 year old Caucasian female. The subject
completed the study. Note that the sponsor’s summary table listing malignant
neoplasias (on page 44 in the clinstat\clinsum.pdf file) lists this event as
“Possible Basal Cell Carcinoma” while the pathology reported had “probable

basal cell epithelium.”
¢ [ skin tumor removal reported by the subject on Day 254 (diagnosis is not
clear and information is {imited).
* 1 Actinic keratosis (precancerous) on Day 237 by subject report
¢ | Nevi that was removed and found on surgical pathology to be a
“melanocytic nevus, junctional type” with “no evidence of malignancy.”

Gynecological Events. This section covers 3 types of events. First, breast-related
events, then uterine-related events are described. These two types of events were the
most common among gynecological events. Then a third category described below is on
other gynecological events. The following descriptions and comments are based on a
review of the narratives of each relevant event listed in the summary tables.

Breast Events (refer to summary tables).
No breast events occurred in PBO subjects while a total of 10 ESZ subjects had breast
events as follows:
*  One event was diagnosed as ductal carcinoma (on the basis of a pathology
report)
* 9 of breast events were diagnosed as fibrocystic disease (FBD) primarily on the
basis of physical examination or on the basis of the subject’s self-report.

The enumeration of female subjects in Study 190-049 cannot be found in the current
submission and as previously noted in the Clinical review of the original NDA AE
summary tables appeared to provide incidence of gender specific events for the total
study population rather than calculating the incidence for the appropriate gender.
However, enumeration of female subjects can be found in the demographic feature
summary tables and was previously described in the synopsis of Item 1, but is also
described in the next paragraph (for the convenience of the reader).

The summary table on demographic features of the ITT Population (Table VIBI2 ) in the
Clinical Review of the original NDA shows that 373 out of 593 subjects were women in
the DB ESZ group of the DB phase and 125 out of 195 DB PBO subjects were women.
The number of women in the OL phase was 295 out of 471 subjects in which 221 of these
women had previously received DB ESZ and 74 women previously received PBO.

Based on a communication with Dr. Lesley Anne Furlong in the Division of Reproductive
and Urological Drug Products (at approximately 10:15 am on 6/30/04 ). Dr. Furlong
indicated that given the prevalence of breast cancer in the general population
(approximately 10%) that a single case of breast neoplasia in a study such as Study 190-
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049 is not unexpected, despite that the study screened women for breast cancer (women
with risk factors were required to have a baseline mammogram within the previous year).

Dr. Furlong also explained that while it is unclear if fibrocystic breast disease is a risk
factor for breast cancer, this condition is very common in women in the reproductive
years and can continue during post-menopausal years taking HRT. Furthermore, this
FBD is know considered by many experts in the field to be a normal variant in women of
the reproductive years, instead of the condition representing a pathological condition or
a disease. Consequently, the incidence of FBD in Study 190-049 is not unexpected,
particularly in the context of a clinical trial in which subjects are more closely '
monitored. Dr. Furlong also clarified that fibroadenoma (which was revealed in one
subject 0460019) is benign.

Since FBD is a bilateral condition, a unilateral mass detected on physical examination is
not as likely to be FBD, such that the differential diagnosis should include neoplasia.
One of the 4 unilateral events described ($S0471022) in this review is of potential concern
to this reviewer (the other 3 subjects either had a transient condition, biopsy was
negative for malignant neoplasia, or years later the subject was contacted and reported
repeat mammograms showed evidence for a cyst). Even if this single case of potential
concern, this single case together with the confirmed malignant case represents an
incidence of 2 ouwt of 373 or 295 women in the DB and OL phases, respectively which is
still not unexpected, based on the prevalence of breasts cancer in the general population
that is not generaily monitored as closely as in a clinical trial. Even though women at
risk were screened in Study 190-049, this incidence is not sufficient to in itself provide
evidence for a role of the study drug in these events. Furthermore, the development of
neoplasia generally requires decades to develop after exposure to a carcinogen.

Despite the above conclusions, one must also consider a drug-related progression or
conversion from pre-neoplastic to neoplastic events, particularly in light of preclinical
evidence of mammary gland tumors associated with the drug, as described in the
Pharmacology Toxicology review of the NDA.

The following paragraphs provides more detailed descriptions of the breast-related
events that were either diagnosed as malignant (S04710]2), bilateral and unilateral
breast events.

Malignant ductal carcinoma in S0471012: This is the only subject was categorized
“malignant” that was a biopsy confirmed ductal carcinoma, in situ, in the left breast on
Day 267 of ESZ treatment in a 54 year old female with past history of Premarin use and
positive history of calcification deposits in the left breast (appears to be by self-report).
The subject had a normal PE at baseline. Mammography was conducted at
approximately 147 days of ESZ treatment that revealed 5-10 new lesions

{ “microcalcifications” ) compared to a pre-study mammogram conducted at
approximately 7 months prior to ESZ treatment. While this subject had a pre-existing
history for breast calcifications, new lesions were revealed ar 147 days of frearment (it is
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not clear why mammography was conducted at this time) and a biopsy revealed
malignant neoplasia, such that one must consider a potential role of ESZ. One must
consider an exacerbation of an undiagnosed malignant neoplasia or a conversion from
benign (or non-neoplastic lesions) to malignant neoplasia associated with ESZ treatment.

QOther Breast Events. No breast events were listed in the summary table for events
categorized by the sponsor as “benign neoplasia.” However, 9 breast events (all were
diagnosed as fibrocystic disease} were categorized as non-neoplastic events (on the basis
of the diagnosis in which the sponsor indicates that 95% of FBD do not represent clonal
proliferative processes).

Out of the 9 cases of fibrocystic breast disease (FBD) which were diagnosed primarily by
physical examination (PE), 5 cases were bilateral breast events (generally bilateral due
to bilateral breast tenderness or pain, or determined by PE) that occurred in subjects
over 42 years old (except for a 29 year old, described later) with a history of potential
risk factors (OCT, HRT, perimenopausal or post-menopausal, and others). Only one of
the 9 cases was a biopsy confirmed diagnosis that revealed some tissue sections
“suggestive” of “early fibroadenoma” in a subject with unilateral breast involvement, as
described later.

Although the majority of events were bilateral which is more suggestive of FBD and the
majority of these subjects had risk factors, it is important to note that the events were
primarily new events (new events in 6 subjects, a worsening of a pre-existing condition in
2 subjects, and in 1 subject, it was not clear if it reflected a worsening of a pre-existing
condition). Note that most subjects had a normal baseline PE.

All but one of the events occurred after approximately 4-6 months of ESZ treatment in 3
subjects (approximately 4, 5 and 6 months in 1 S, respectively) and after approximately 9
to 12 months of ESZ treatment in 5 subjects. Only one S had a shorter exposure of only
48 days with a unilateral left “breast lump"” described later. Therefore, the potential
role of the drug, in appearance and/or worsening of these bilateral breast events requires
further consideration.

The Unilateral Breast Events. The following describes unilateral events, since unilateral
events are less likely to be a benign condition. As already mentioned these events were
listed by the sponsor as being diagnosed as FBD. Unilateral “non-neoplastic” breast
events were reported in 4 subjects (not counting the 1 malignant breast event, previously
described). Three of these four unilateral events were newly detected/diagnosed events
{no past history of the event) and 1 event was a transient worsening of a previously
diagnosed FBD (by subject report). 3 events (in each subject respectively) occurred at
Days 148, 179, 117, respectively, while for fourth event occurred at Day 48 treatment (a
mammogram and ultrasound was performed after the subject detected a “lump™ in her
left breast on Day 48 of ESZ in this 57 year old with risk factors and who's primary care
physician diagnosed as having FBD with benign lesions).

Since all the events were new events, as well as unilateral, the potential role of
the drug must be considered further. However, the one probable exception is the event
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that occurred at day 48 of treatment (0406001). This subject was recently contacted by
the sponsor (approximately 3 years after she withdrew from the study) and the subject
reported that a repeat mammogram was performed (no dates) that showed no changes
and that she had a “cyst...confirmed on a mammogram.” One of the other 4 events was
a transient worsening for 3 days at Day 117, by self-report that resolved spontaneously
in which the subject completed the study (0473010). The two remaining and unexplained
unilateral events require further consideration as potential neoplastic events. Therefore,
these events are described in more detail in the following:

® 50460019 with no history of FBD or breast neoplasia, had a biopsy (not clear
why it was performed) on Day 148 of ESZ and found to have FBD, but also, some
tissue samples were suggestive of “early fibroadenoma.” This subject was 63
years old. Given the age of this subject and based on a verbal consultation with
Dr. Furlong (as previously described), fibroadenoma is benign.

o SO0471022 had a 2x3 cm “breast nodule” (not stated how this was measured and
SJound) on Day 179 of treatment. Approximately 1 month later the nodule was 2x2
cm, but the method for measuring the size and detection and the validity of this
measurement is not known. This was a new event in a 44 year old who was taking
OCT. This event is of greater concern, since it involves a single nodule and the
diagnosis remains unclear (no pathology report or other clear evidence that the
event is not a neoplastic event).

Aside from the concern of mammary gland neoplasia, the above events may be reflecting
a drug-related effect on development or worsening of FBD, such that a DRUDP consult
is recommended (as previously discussed).

Uterine Events
A total of 5 ESZ subjects (38-56 years old) and no placebo subjects had “uterine (or
“fibroid”) tumors, enlarged” (Preferred terms) that were diagnosed as “uterine
leiomyoma’ as follows:
* 3 subjects underwent surgery (2 with pathology reports available, confirming the
diagnosis)
e The diagnosis in 2 subjects was self-reported (it is not clear how the diagnosis
was made).

Refer to summary tables for the subject numbers of the above subjects. While 4 out of 5
had pre-existing conditions or risk factors (e.g. history of menstrual disturbances,
menopausal or peri-menopausal, HRT in 2 subjects), 4 out of 5 subjects were newly
diagnosed with uterine leiomyoma. Also note that most or several risk factors are also
risk factors for related neoplastic events.

Only 2 subjects had pathology reports available confirming the diagnosis.
Another subject underwent elective surgical treatment of a pre-existing, but stable
condition of uterine fibroids with dysfunctional bleeding (no pathology report and it is
not clear why she underwent surgery after 328 days of treatment).
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It is difficult to confirm the diagnosis in af least the 2 remaining subjects, given
that they self-reported their diagnosis (one subject reported receiving no treatment and
the other subject reported treatment with progesterone).

Overall, the nature of symptomatology and/or past history, the age of the 3 non-
pathologically diagnoses subjects, among other factors in the subjects were more
consistent with more common conditions, such as fibroids women at this age. Uterine
and ovarian cancers are rare and generally do not present with a history of the type of
symptoms/signs described in these 3 subjects, as described in the narratives (either at the
time of the events or in their past history).

The timing of the events relative to treatment was after approximately 3 months of
trearment in 2 subjects (1 subject self-reported her condition and the other subject had
surgery with a pathology report) and approximately 9-11 months of treatment in 3
subjects (2 subjects underwent surgery of which one had a pathology report available, 1
subject self-reported her condition).

While the events appear to be due to a common benign condition in women in this age-
group, a role of eszopiclone must be considered in at least exacerbating a pre-existing
condition or in development of fibroids in patients at risk for fibroids. In the absence of
pathology confirmed diagnosis in at least 2 of the subjects (the subjects who self-reported
their condition and did not undergo surgery), then the accuracy of their diagnosis is open
lo question.

In addition to benign leiomyomas noted on the pathology reports that were
available in 2 of the 3 surgically treated subjects, the following was also noted in the
reporis: adenomyosis, proliferative endometrium or cystic endometrial hyperplasia in
both subjects and a benign paratubal cyst of the left fallopian tube in one subject.

Another uterine related events was “breakthrough bleeding” in a perimenopausal
or recently diagnosed menopausal woman (onset approximately 3 months prior to study
entry)} in a 63 year old who self-adjusted her HRT and underwent endometrial biopsy and
later discontinued the study drug due to “daytime exhaustion and impaired cognition.”

Other Gynecological-related Events.

Two placebo subjects (in the DB Phase) had gynecological events of “vaginal dysplasia”
of “squamous atypia secondary to HPV” (a pathology diagnosis) in one subject and of
cervical dysplasia diagnosed on colposcopy in the other subject.

The following lists ESZ subjects with gynecological related events, listed in the summary
tables, but are not already described in this review:
*  Subject 0432002 presented with abdominal pain (on Day 74 of treatment} and an
ultrasound revealed an ovarian cyst. The subject withdrew from the study.
*  Subject 447017 had a false positive PAP smear.
*  Subject 0447025 was diagnosed as having “chronic inflammation with epithelial
atypia” on pathological examination of cervical polyps (an initial PAP smear
showed “low grade squamous intra-epithelial lesion).
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Additional Reviewer Comments Regarding Female Gynecological Events.

It is important to note that the sponsor's summary tables that include breast-related and
other female gynecological events regarding AEs of neoplasia do not capture other
female gynecological events. Furthermore, the sponsor’s summary AE tables in the
original NDA submission (see Clinical review) appeared to show incidence of gender
specific AEs using the total number of subjects in the denominator, rather than
calculating the incidence for the appropriate gender. A total of 72 subjects in the DB
phase had urogenitial events compared to 14 placebo subjects (gender appropriate
incidence cannot be found and primarily involved female breast-related,
menstrual/uterine/vaginal bleeding type of events that were not captured in the summary
tables in the current submission.

The following outlines these AEs and the gender specific incidence of each of the more
common AEs was calculated by this reviewer using the enumeration of female subjects in
the sponsor’s demographic summary table (refer to the Clinical review of the original
NDA for a copy of the summary table): '

e Dysmennorhea: 16/373 ESZ females (4.3%) compared to 4/125 Placebo females
(0.3%)
Menorrhagia or Metrorrahiga: 5 ESZ females (1.3%), 2 placebo subjects (1.6%)
Vaginal or uterine hemorrhage: 4 ESZ females, no placebo subjects
Uterine enlargement: 2 ESZ females and no placebo subjects
Breast pain in 9 ESZ subjects (2.4%) and 0% placebo
4 ESZ subjects had additional breast related AEs compared to 0 placebo subjects
that included 1 mastitis, 1 lactation, 2 breast enlargement or engorgement,

¢ & & @

Refer to a more detailed and complete discussion of gynecological related events and
safety findings relevant to the gynecological and reproductive endocrine system. Most of
the above events are not likely to reflect neoplasia since uterine, ovarian and breast
neoplasias generally do not present with these type of events. While neoplasia involving
the reproductive tract (uterine/cervical/ovarian) neoplasia can present with
dysmennorhea, this is generally not present in the absence of other symptoms and signs
and patients are generally asymptomatic until the neoplasia has already metastasized
and is in more advance stages.

Breast neoplasia more commonly presents with a unilateral single mass found by
the patient upon self-examination and is generally not painful (while FBD is generally
bilateral, can be painful and generally involves multiple cystic lesions that can be
palpated as multiple tumors). Breast neoplasia also does not generally present with the
complaint of breast engorgement/enlargement, mastitis or lactation and does not
generally involve both breasts.

A Reanalysis of the Incidence of Gender Specific AEs Reported in Chronic
Insomnia Trials

Upon request the spounsor re-analyzed data on the incidence of gender specific AEs using
the appropriate gender for the denominater (in the original NDA they used the entire
sample size of both genders to calculate these AEs).
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The following are new findings on the basis of the sponsor’s re-analyses in Chronic
Insomnia trials (now using the appropriate gender for the denominator for calculating the
incidence and as described in the recent 9/30/04 submission):

The 6-week placebo controlled study, Study 190-046:

¢ Dysmennorhea was 0%, 3% and 0% in placebo, 2 mg and 3 mg daily
eszopiclone (ESZ) groups. This does not capture other types of menstrual
irregularities.
The 6-month DB phase of Study 196-049 (incidence of placebo and the 3 mg/day ESZ
groups shown, respectively:
®  Breast pain: 0%, 2.4% (also a few more ESZ subjects with breast
enlargement and engorgement compared to placebo but <1%, each)
*  Vaginal moniliasis: 0.8%, 2.4%***
*  Vaginitis: 0%, 1.1%***
***As previously described in this review, there is a signal for greater incidence of
infections, primarily upper respiratory, but in the longer term trial other infections show
slightly greater numerical incidence rates in ESZ subjects compared to placebo.

Reviewer comments on the above new findings: The reanalyses revealed new treatment
group differences as described above. Some AEs that are similar in nature may be more
appropriately combined, in which case additional treatment group differences or greater
differences may be revealed. Also, note that some gender specific events Sfound to show
treatment group differences in the longer term study, involved events that are
inflammatory in nature or fungal infectious (vaginitis and vaginal moniliasis). Item 2A
below focuses on AEs of infections but may not capture gender specific AEs, such as
those above. A consult from the Division of Reproductive Urological Drug Products was
requested, as previously described and their input is pending at the time of this writing.
The consultant was provided with the above results and informed of the recent 9/30/04
submission.

Revised Labeling Proposed by the Sponsor to Reflect New Gender Specific Findings
Provided in the 9/30/04 Submission. :

The sponsor revised Tables 1 and the “Other Events Observed...” section of proposed
tabeling (as shown in the labeling\other. pdf file of their 9/30/04 submission). Since
Table 1 in labeling is provides the incidence of AEs in Study 190-046 then the sponsor
revised labeling in the 9/30/04 submission now shows results on dysmennorhea (as
shown above). The new gender AE findings of the longer rerm trial, Study 190-049 that
were provided in the 9/30/04 submission are not captured (included) in the Adverse _
Reactions section of proposed labeling, since a summary table of AEs in this study was
not included in labeling in the Approvable Letter version of labeling. Therefore, any
additional gender specific events are included in the sponsor’s revisions under the
“Other Events Observed....”

As previously described, a consult from the Division of Reproductive Urological Drug
Products was requested and is pending at the time of this writing.
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Other Neoplasia Events of the Throat, Pﬁaryngeal/Oral Mucosa, Gastrointestinal
Mucosa and the Bladder:

e DB Phase

o  Subject 421004: Nodule in throat was recorded, but later the diagnosis
was changed to globus. The subject has a history of GERD and complained of a
“knot” sensation of her throat on Day 157 that increased with swallowing and
also had worsening of her GERD. She had also started Lipitor® approximately 2
weeks before the event.

o Subject 04110009: Benign bladder polyp: a 40 year old female with a
history of frequent UTIs had microscopic hematuria (reported as an AE) that was
revealed on a routine urinalysis on Day 183 (per protocol). She was evaluated by
her urologist and she was given the diagnosis of benign bladder polyp after a
work-up (diagnostic tests are not described). The event was reported on Day 260.

* Subject 031703: Benign Gl polyps diagnosed by endoscopic pathological
examination as 1 hyperplastic polyp and 2 polyps with normal mucosa. This
subject was evaluated for worsening of pre-existing abdominal pain on Day 99 of
treatment (date of onset of pain could not be found) that was accompanied with
nasea, vomiting and diarrhea, the subject was hospitalized and underwent a GI
work-up. She also was found to have adhesions (history of hysterectomy,
cholecystectomy and endometriosis).

¢ Subject 0457033 Inflammatory nasal polyp with benign pathology per
subject’s report who had a history of seasonal hay fever and “sinus problems.”

s  (OL Phase

* Subject 0401008: Bladder cyst (not clear how this was diagnosed)
recorded on Day 226 of treatment in a 61 year old who presented with hematuria
and abdominal pain (over 2 months on study drug), but the subject was able to
continue in the study.

o Subject 0398013: Left thyroid nodule diagnosed by an endocrinologist as
“multinodular goiter, most probably an inflammatory process, with no apparent
autoimmune process” (as stated in the narrative). The subject was 61 years old
with no history of thyroid disease who after 219 days on treatment reported
“thyroid nodule” on the left side of her neck. On physical examination it was |
cm, non-tender and freely mobile. Thyroid function tests throughout the study
were reported as normal. Ultrasound revealed an isoehoic mass occupying the
“entire right lobe™ and a “smaller mass" was found in the lower pole of the left
lobe, of which both “were stable” upon a repeat ultrasound 6 months later . Fine
needle aspirate showed colloid with follicular cells and “histiocytes and
increased lymphocytes consistent with a colloid nodule.” Thyroid function was
normal (no values) and no thyroid antibodies were found. Given the age of this
subject and the final diagnosis, provided by an endocrinologist (as described in
the narrative), it is likely that this event is an isolated case.

Other individual subjects are listed in the summary tables. One subject had a
eczematous dermatitis (0471016) that was likely to be drug-related but no involving
neoplasia. Others subjects are either previously described in this reviewer or their
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narrative revealed other likely causal factors and/or the nature of the events were not
likely to be drug-related or to involve neoplasia and/or the event was not unusual or
remarkable given the demography of the population.

A breast malignancy in a subject in the blinded ongoing 6-month Chronic Insomnia
study (Study 190-050). Reviewer Comment Regarding this SAE: Given the pre-existing
findings and a fairly short treatment duration in which the study drug remains blinded, it
is likely that this event is not drug-related. However, consideration needs to be given to a
potential progression or conversion from a benign to a malignant tumor that may be
drug-related.

Reviewer Labeling Recommendations Regarding Results of Clinical Item 1.
Input for the Division of Oncology Drug Products and the Division of Reproductive
Urological Drug Products was requested and input is pending at the time of this writing.

Clinical Item 2 A: Incidence of Infection

Approvable Letter Comment
[t appears that there is an increased incidence of both “Infection” and “accidental injury”
on drug compared to placebo, but you have not adequately examined these issues.

Specifically. we note that there are a number of events that could reasonably be considered
as “Infection™ that you have not included under this term (for example, pharyngitis,
bronchitis, ete.). In addition, you need 10 examine all cases and classily appropriately; viral
syndromes are not necessarily the same as an abscess. Please re-examine vour database
and identify all possible verbatim terms that could reasonably be considered 1o represent an

intection, and perform appropriate analyses of the comparative incidences of these events
Stmilarly, please examine your database for all possible verbatim terms that coulc
reasonably be considered to represent accidental injury (for example, laceration, bruising
etc.) and perform the appropriate comparative analyses.

Sponsor’s Response to Item 2A. The sponsor reanalyzed the incidence of AEs of
infection for the following Chronic Insomnia trails: two (2-week) elderly trials (190-047
and -048), the 6-week non-eldetly trial (190-046) and the 6-month DB phase of the non-
elderly adult study, 190-049. The sponsor examined verbatim terms for any infectious
type terms and categorized the AEs into one of three categories: viral, bacterial and
fungal based on the verbatim term (e.g. flu syndrome was categorized as viral). In cases
where the disease process was not clear, then the sponsor classified the event by the
treatment administered (e.g. antibiotic treatment was categorized as bacterial). These
categorizations were conducted in a blinded fashion. The sponsor also referred to the
literature for justification for some of the classifications.

Reviewer Comment on the Sponsor’s Classification Methods for Adverse Events of
Infection in Response to Item 2A. Examination of the Preferred and verbatim terms
under each disease process category (bacterial, viral and fungal) as provided in the
submission generally appear to be reasonable, but the classification system chosen by the
sponsor presents serious limitations of the results. In many cases, the verbatim term is
unclear as to the type of infection that was involved. In these cases, the sponsor indicates
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that they referred to the treatment that was given, as a means of classification for cases
that were unclear, which appears to be for most cases. However, treatment does not
often accurately reflect the type of infections process, in the absence of diagnostic tests.
For example one of the common events were upper-respiratory related (e.g. bronchitis,
“cold,” and others). Furthermore, if no treatment was given they were classified as
viral. As described later, most events were classified as viral and not bacterial.
However, many of these cases may have involved bacterial infections or secondary
bacterial infections (secondary to an underlying viral infection but resolved without
antibiotic treatment).

Another serious limitation in the interpretation of the results using the sponsor’s
classification system is that some events may not fit into any of the three categories. That
is, events may have involved non-viral, non-bacterial and non-fungal inflammatory
processes. Thus, an infectious process that involved a Type IV inflammatory response
(involvement of eosoniphilia, allergic type responses) and other types of inflammatory
responses either may not be included or are miscategorized under one of the sponsor’s
categories. For, example it is nort clear if rashes were included and how they were
categorized. However, as described later treatment group differences in rashes and
related events (pruritis, urticaria and others) were observed in longer term trials (as
noted in the review of the original NDA).

Finally, one assumes the verbatim terms are accurate. For example flu syndrome
may have instead have been a different type of infection (hepatitis, bacterial enteritis
such as “food poisoning” among others).

Results of the Two 2-week Elderly Studies and Reviewer Comments (Part of the
Sponsor’s Response to Item 2A)

As previously noted in the Clinical Review of the original NDA, the 2-week elderly
studies did not show treatment group differences on the incidence of infections in the ESZ
group compared to the PBO group. The current submission shows similar results.
Failure to show treatment group differences in these 2-week studies may be due to the
shorter duration of treatment and/or monitoring compared to longer term trials of 6
weeks and longer conducted on non-elderly patients. These longer term studies showed
treatment group differences.

Results of the Longer Term Non-elderly Studies in Response to Item 2A. The longer
term trials (as previously noted in the original review) showed either a numerically
greater incidence of all infection-related AEs (the 3 disease process categories,
combined) in ESZ patients compared to PBO subjects, as follows:
s Study 190-046 (6-week study): 15% and 23% in PBO and ESZ groups,
respectively
By dose-level: 21% and 25% in the 2 mg and 3 mg ESZ groups, respectively
¢ Study 190-049 (6-month DB phase): 28% and 39% in PBO and ESZ groups,
respectively.

The majority of infections in both PBO and ESZ groups in each of the above 2 longer
term trials were in the viral category and only a few events were categorized as fungal
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infections. The largest numerical treatment group differences were observed for
infections under the viral category (Study 190-046: 13% in PBO and 19% in ESZ
subjects, Study 190-049: 19% and 29%, respectively). The ESZ groups also showed
numerically greater incidence in bacterial and fungal infections, but the differences were
numerically smaller (Study 190-046: bacterial; 3% in PBO and 4% in ESZ, fungal; 0%
and 2%, respectively, Study 190-049: bacterial; 12% and 15%, respectively, and fungal;
1% and 3%, respectively).

The sponsor provides the incidence of the “viral” infection Preferred Terms (bronchitis,
conjunctivitis, fever, flu syndrome, among others) for Study 190-049 but not for Study
190-046 and not for the other two categories (bacterial, fungal). Upon inspection of the
sumimary table, below the majority of events categorizes as “viral” were “infection” (77
out of the 170 ESZ subjects with AEs under this category). The verbatim terms for most
of these events under “Infection” included the term “cold” (i.e. common cold, head cold,
among others). Consequently, the majority of these events appear to be verbatim term
events of upper respiratory infections. Pharyngitis was among the AEs categorized as
viral and consisted of 49 of the viral AEs in the ESZ group. However, bacterial events
occurred in 90 of the 232 ESZ subjects with AEs of infection in Study 190-049. It is not
clear what these events represent, since a break down of the events were not provided in
the table below.

Table 2A-6 in the submission
Incidence of Viral Infection Preferred Terms Classified in 190-049

Maceho AN Active
Event N (%) N (%)
Broachitis 1(0.5) (L7
Conjunctivitis F(0.5) 2(0.3)
Fever 1 {0.5) 12 (2.0
Fiu Syndrome 9 (4.6} 16(2.7)
Herpes Simplex m 3(0.5)
Herpes Zoster {m 1(0.2)
Infeetion 11(5.6) T
Laryagitis O{y 3{N.3)
Mouth Ulceration 2(1.0) 1(0.2)
Pharyngitis 9{4.6) 49{8.3)
Rhinitis 2(1.0) 122.0)
Sinusins 6(3.1) 410.7)
Ulcerative Stomatitis 0@ 3.5
Viral [nfection 3(L.5) 12(2.0)

Reference: KOT Table 2.1.4

Reviewer Comments, Conclusions and Recommendations Regarding Infection AEs
(Item 2A).

It is difficult t0 interpret the results, for reasons previously described. Any treatment
group differences observed on the basis of these analyses and on the results described in
the original NDA review, occurred in the longer tern studies, 190-046 (6-week Study)
and 190-049 (6-month DB Phase of this study).
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It is more informative to examine infections by site of infection {e.g. by organ system).
Also note that in the incidence of “body as a whole” infections in the DB phase of Study
190-049 was 7% in placebo compared to 16% in ESZ subjects. When all AEs of infection
described in the current submission are enumerated the incidence for all AEs of infection
is 28% compared to 39%. Similar to these observations are the results of the 6-week
study in which the incidence of infections under body as a whole is 3, 5%, and 10% in
placebo, 2 mg and 3 mg ESZ groups, while the above reported incidence of AEs of all
types of infections is 15% in placebo and 23% in all ESZ subjects.

The summary tables did not provide a clear breakdown of the events such as events under
“infection.” However, end-of-text table 2.1.4 in the clinstal\clinsum.pdf (starting on
page 195) shows the breakdown by Preferred and Verbatim terms for each infection-type
category (viral, bacterial and fungal categories for the 2-week studies, the 6-week study
(190-046) and the longer term study 190-049 (all of Chronic Insomnia patients).

Upon visual inspection of the above-mentioned, Table 2.1.4 in the submission, the
longterm studies (190-046, 190-049) showed the following results. The majority of
evenis that showed at least a numerically greater incidence in ESZ subjects compared to
placebo, and the largest treatment group differences appeared to generally involve the
upper respiratory system infections (such as pharyngitis, cold and other related verbatim
terms).

Most of the upper-respiratory infection events (verbatim term evenis) in the long
term trials were categorized as viral infections, although it is not clear from the verbatim
terms in almost all cases, how this categorization was made. The sponsor indicated that
in unclear cases they relied on the treatment given and if no treatment was given they
categorized the event as viral. This method of categorization requires a number of
assumptions, such that the events could have still involved bacterial infections or
secondary infections and the absence of treatment does not infer that the infection was
viral, among other limitations in this methodology. Unfortunately, it is difficult to
develop a reliable method, retrospectively, to differentiate bacterial from viral and other
types of inflammatory responses (unless specific diagnostic tests were performed, which
is not likely in many cases, such as patients complaining of a cold).

In addition to the above observation on upper respiratory events under the viral
category observed in the two longterm trials, additional group differences were observed
in the longest study, Study 190-049 (6 month DB phase), as described in the following
paragraphs.

While, treatment groups in Study 190-049 were similar in the incidence of total
events in the “bacterial” category ( 24 out of 55 placebo subjects and 91 out of 232 ESZ;
12% and 15%, respectively), a numerically greater incidence was observed in ESZ
compared to placebo subjects on specific Preferred Term categories within the overall
“bacterial” category, as follows. The majority of the “bacterial” events were upper
respiratory-related events (pharyngitis, sinusitis and otitis media) in which the ESZ
subjects showed numerically greater incidence than placebo subjects of each these
Preferred term categories than placebo subjects. The nonspecific Preferred Term of
“infection” under the “bacterial” category also showed numerical groups differences. A
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total of 21 of the 91 ESZ subjects with AEs under the Bacterial infection category were
AEs of this non-specific Preferred Term of “infection” compared to only 2 placebo
subjects in this category (1% placebo, 4% ESZ). These AEs consisted of a wide variety
of nonspecific verbatim terms such as “infection” of an area of the body (e.g. groin, toe,
molar, toe nail, skin and others). A total of 2 placebo and 13 ESZ subjects had AEs of
urinary tract infection or cystitis ( Preferred terms) under the bacterial infection category
(1%, 2%).

Fever showed small numerically greater incidence in ESZ subjects compared to placebo
in Study 190-049 (I and 2%, in placebo and ESZ groups, respectively). This adverse
event was categorized as viral for unclear reasons.

In conclusion, based on the above observations, infection AEs are greater in ESZ
compared to placebo subjects in 6 week and longer trials, that was not observed in
shorter trials (2-week trials) in which the majority involved upper respiratory infections.
However, it is not clear if the infections were bacterial or viral, since this was not
systematically examined in the trials. In the 6-month trial other types of infections
involving other organ systems and/or were nonspecific (fever, otitis media, skin, toe,
tooth and other related areas, urinary tract infections and others) also showed a greater
incidence in ESZ subjects compared to placebo (generally <4% in ESZ subjects
compared to 0-1% of placebo subjects).

Review of Incidence of Infections Provided in a 9/30/04 Submission

Upon request, the sponsor reanalyzed the incidence of infections for the 6-week and 6-
month DB phase studies (190-046 and 190-049) using results of Table 2.1.4 (described
above)} in which data from the 3 subcategories were combined (combined data of viral,
bacterial and fungal subcategories). A visual inspection of the results provided in the
end-of-text-table in the 9/30/04 submission revealed similar observations to those
previously described (refer to previous paragraphs).

Reviewer Labeling Recommendations Regarding Item 2A on Incidence of Infections
If the NDA is ultimately approved at the Agency level, then the following are
recommendations for labeling regarding observations on AEs of infection.

1t is recommended that results of the longer term trials (6 week and 6-month trials, 190-
046 and 190-049) on the incidence of infections (without subcategorizing events by
subtypes of infection) be described in labeling. This description should not only
described upper respiratory infection, but also other infections observed in the longer
term trial 190-049 that showed a numerically greater incidence in the ESZ group
compared to placebo (refer the review of the original submission and to results provided
in 9/30/04 for the actual incidence of events).

Appropriate sections of labeling should also state that the incidence of infections in
elderly was not evaluared for treatment periods beyond 2-weeks (note that Chronic
fnsomnia longer term studies had the exclusion of elderly subjects as one of the eligibility
criteria).
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Refer to previous reviewer comments regarding AEs that may be allergic type
inflammatory responses or other types of inflammatory responses that do not appear to
be captured by the sponsor’s analyses of AEs in the current submission or in the 9/30/04
submission. Note that results described in the original NDA review showed that the
incidence of rash or related events (pruritis, urticaria and others) was greater in ESZ
compared to placebo subjects in the 2-week elderly trials and the longer non-elderly
studies, Studies 190-046 ND -049. Also some adverse dropouts were due to these type of
events (refer 1o the original NDA review). It is important the labeling reflect these
observations, as well.

Also refer to the final section of this review that provides additional labeling
recommendations.

One key recommendation provided in the final section of this review is regarding
language for the Precautions section. This section of labeling should have a paragraph
that cautions the use of the drug in patients with pulmonary diseases (such as chronic
obstructive pulmonary and others, in other patients at risk for pneumonia). Since the
infection signal also appears to include additional types of infection in the longest trial,
then these infections should also be briefly described in labeling under Precautions. The
potential risk for not only respiratory infections bur also other infections in
immunosupressed patients should also be included in this subsection under Precautions
{see the final section of this review for further comment and recommendations).

On a final note regarding the signal for upper respiratory infections with longer term
treatment, the following obseryations regarding SAEs and adverse dropouts (ADOs)are
noted. None of the SAEs and ADOs in the completed clinical Chronic Insomnia trials
described in Section VI of the review of the original submission were due to pneumonia.
However, 2 SALs of pneumonia are described for ongoing blinded trials described in
Section IV of this review on the Safety Update Information. Both of these SAEs were
associated with pre-existing conditions, although one should consider a potential
contributory role of the drug, particularly in light of the above upper-respiratory-
infection signal, assuming that the blinded drug in these 2 subjects was ESZ (studies are
blinded and ongoing).

Clinical Item 2B: Incidence of Accidental Injury

The sponsor was asked to perform an analysis of their verbatim terms that could
reasonably reflect accidental injury events (a copy of the Approvabie Letter comment
was provided under Item 2A, above).

Sponsor’s Response to Item 2 B. The sponsor determined the incidence of preferred
terms of accidental injury combined with verbatim terms suggestive of accidental injury
(bruises, lacerations, sprains, strains, abrasions, “pulled muscle,” among others) for the
same studies analyzed for infections (see above Item 2A).
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Results and Reviewer comments of the results are as follows. The results generally show
small or unremarkable treatment groups differences for the two, 2-week elderly trials
(data from the 2 trials was pooled), the 6-week Study 190-046. Study 190-049 (the 6-
month DB phase) showed the greatest numerical difference between placebo and ESZ
groups in the incidence was 6.2% compared to 10.1% in each group, respectively.

Since the elderly trial was only for 2-weeks of treatment, it is difficult to determine how
elderly subjects compare to non-elderly adults subjects. The adult trials ranged from 6
weeks to 6 months in which treatment group differences were more apparent in the study
with 6- months of DB treatment. Hence, it is important to note this in labeling as
recommended later in this review.

The sponsor also analyzed the incidence of falls (verbatim terms of falls) and reported
the following results:
¢ Elderly trials, combined (190-048 and -047): 0.5% PBO, 1.4% (3 subjects) in 2
mg/day ESZ groups (no subjects out of approximately 100 subjects receiving 1 mg
had falls reported as an AE)..
*  G-week Study 190-046: 0% and 0% in placebo and 3 mg/day groups.
® G-month DB phase of Study 190-049: 0.5% and 0.8% in PBO and 3 mg/day ESZ
groups, respectively.

The results of the analyses of events using verbatim terms to capture more events that
may reflect accidental injury did not reveal remarkable treatment group differences on
accidental injury, combined with other verbatim terms that are suggestive of accidental
injury. However, these analyses can only be considered preliminary. For example,
verbatim terms included in the analyses is likely to include terms that would not reflect
an accidental injury or a type of injury that would more likely be associated with the drug
(e.g. a pulled muscle may reflect that a subject exercised the muscle too much).

The incidence of falls is low in all trials, generally <1% and results on the incidence by
treatment group in each of the frials.

The Clinical Review of the original NDA describes slightly greater incidence in
ESZ groups in these trials, for the Preferred Term AEs of accidental injury (without
including other possibly related terms or verbatim terms). In Study 190-049 3% of ESZ,
compared to 0% PBO subjects had this AE. In the SD 1-7 day, day-time trials conducted
in healthy subjects (data from these trials were combined), the incidence was 2.2% Jfor
the 3 mg and >3.5 mg dose-levels compared to 0% for the I mg dose-level and PBO
subjects. More remarkable results were observed upon subcategorizing subjects with
accidental injury (Preferred terms) by those with AEs of the CNS system (as conducted by
the sponsor in their 120-day update report}. These results of the | 20-day update report
analyses can only be considered preliminary given the small cell sizes for subjects with
both CNS. Furthermore, the temporal relationship between the CNS AE and the
accidental injury AE is not clear. The results of the two 2-week elderly trials, combined
(190-047 and -048) described in the original NDA review showed an incidence of 1%,
0% and 3% in the placebo, 1 mg and 2 mg ESZ treatment groups, respectively. Some

NDA 21-476 Response to the 2/25/04 Approvable Letter 35



SAEs of accidental injury were also observed in the Chronic Insomnia trials, as
described in the review of the original NDA.

Reviewer Labeling Recommendations Regarding ltem 2B on the Incidence of
Accidental Injury

Sonata® labeling has language under Clinical Trials, Warnings and Precautions
regarding various related areas such as psychomotor function, reaction time, use of
machinery/driving and use in elderly that in turn influence proneness to accidents and
accidental injury that generally appears appropriate for the drug class and for ESZ
labeling. The sponsor’s proposed labeling —

Also refer to conclusions and labeling recommendations regarding related topics
(sedative, psychomotor, cognitive and other effects) that in turn influence proneness to
accidents and falls under Items 7 and 9 below. Additionally, Item 6 below describes
orthostatic and vital sign results in which observed effects could in turn result in
dizziness and syncope, and could increase risk of accidents and falls. Yet, results on
outliers on orthostatic hypotension were generally not associated with dizziness (in only
a few subjects) and none of the outliers had syncope, as described under Item 6, below.
Furthermore, no adverse events of syncope were reported in the two elderly and the two
longterm non-elderly Chronic Insomnia trials (190-047, -048, -046, -049, respectively).
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Clinical Item 3. Unpleasant Taste as a Potential Confounding Variable Influencing
Efficacy Results

Approvable Letter Comment

We note a very high (and dose related) incidence of unpleasant taste in the controlled trials,
and are concerned that this might have partially unmasked the trial. Please address this
concern. For example, you might consider analyzing results separately in the patients who
did, or did not, report this adverse event. You may also wish to examine the time course of
this event; if the event occurred only early in the course of treatment, it might have had a
negligible effect on the outcome later in time. You may also consider the potential effects
of unblinding on the various endpoints used in the trials.

The sponsor reanalyzed their efficacy data (for primary, key secondary and other efficacy
variables) for studies: 190-026 (transient tnsomnia trial), 190-046 (6-weck Chronic
Insomnia trial), 190-047 {one of the two, 2-week, elderly chronic insomnia trials) and
190-049 (6-month DB phase Chronic Insomnia trial). The sponsor did not conduct a
reanalysis on Study 190-045 (a 6-way cross-over Chronic insomnia trial) or on the other
2-week elderly chronic insomnia trial (Study 190-048 which was a sleep diary study).
The other elderly study that was included in the re-analyses (Study 190-047) used PSG
efficacy results, as well as subjective efficacy measures.

Sponsor’s Results to Item 3 and Reviewer Comments and Recommendations:

The trials selected for the reanalysis appear to be appropriate and include trials in which
dose-dependent effects on unpleasant taste were clearly observed. Cross-over studies are
difficult to interpret and the elderly trial selected for the reanalysis was the one that
included both subjective and objective efficacy measures, while the other elderly trial
only used subjective measures.

The sponsor was able to consistently show significant treatment group effects in the
subgroup of subjects with no AE of unpleasant taste and the sample sizes of this subgroup
represented the majority of subjects (e.g. for study 190-046 generally over 70 subjects
without unpleasant taste AEs in each treatment group, study 190-049 had 394 ESZ
subjects and 161 placebo subjects. )

The sponsor conducted an analysis of the timing of an efficacy response relative to the
time-point that unpleasant taste was reported, as requested in the Approvable Letter.

The results of this analysis are difficult to interpret, since one must assume that the AE
resolved shortly after the onset of the AE. However, since this analysis was requested the
results are described in the following. Kaplan Meier estimates for the time when the AE
was generally reported was approximately 20 days in Study 190-046 with the majority of
AEs being reported within the first 2-weeks in this study and in Study 190-049 (although,
AEs continued to be reported over several months in this longer term study). Significant
treatment group effects on efficacy measures were observed at later time-points in these
trials, as previously described in the review of the original NDA. Despite these
observations, it is not clear if unpleasant taste resolved or continued once a subject had
this event. One would generally anticipate that an unpleasant tasting pill would continue
to taste unpleasant, as long as one continues treatment intermittently (e.g. once a night).
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Clinical Item 6A-C. Vital Sign and ECG Effects Near Tmax

You have not provided sufficient data on orthostatic vital sign changes. We believe these
data are important, and request that you provide this information, adequately assessed and
evaluated at appropriate times (e.g., at least at Tmax) after dosing.

Further, you have not provided an adequate presentation of the proportion of patients who
meet appropriate outlier (potentially clinically significant) criteria for vital signs and EKG
intervals al appropriate times after dosing. Please do so.

6A. Sponsor Response to Item 6A on the Incidence of Outliers on Orthostatic Vital
Signs

The sponsor provides the incidence of orthostatic hypotension in studies that collected
this data, which were daytime Studies 190-001 and -002, in healthy aduits and a daytime
study in elderly healthy subjects, Study 190-005. Orthostatic vital signs were obtained at
screening, 15, 30 and 60 minutes post-dose, except in Study -005 which did not employ a
60 minute time-point, but instead had a 90 minute time-point at post-dose (in addition to
the other time-points). The healthy adult studies had approximately 6 subjects in each
treatment group and included dose-levels that ranged from 1 mg to 7.5 mg and a placebo
group. The elderly study used dose-levels of 1,2, 3 or 5 mg. Study -001 was a single-
dose study and Studies -002 and -005 had a 7-day multiple dose regimen. It is not clear if
these studies were paralle! group or cross-over studies, although the elderly trial appears
to be a parallel group study which had a total of 36 subjects, with 6 subjects in each ESZ
group (4 dose-levels) and 12 placebo subjects.

Orthostatic hypotension is defined in these studies as a >10 mmHG drop or a 220 mmHg
drop of systolic blood pressure or diastolic blood pressure, respectively from supine to
standing, after a 3 minute period.

Results and Reviewer Comments Regarding Item 6A on Orthostatic Hypotension
Qutlier Results. First, it is important to note that the sponsor’s definition for orthostatic
hypotension did not include an increase in heart rate. The clinical definition of
orthostatic hypotension generally includes an increase in heart rate, as well as a
decrease in blood pressure. Perhaps, the sponsor’s definition would result in an
overestimation of the incidence of outliers. Although one cannot be certain.
Furthermore, vital sign measures were obtained after a 3 minute period after standing
Jrom supine, which in turn could reduce the sensitivity of detecting orthostatic effects.

Non-Elderly Phase I Studies. The studies on healthy non-elderly adults failed to reveal
a clear or dose-dependent effect on the incidence of orthostatic hypotension events and
all subjects were asymptomatic. The following table summarizes the results as provided
by the sponsor.
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Table 6A-2. Incidence of Orthostatic Hypotension in Adult Subjects (Studies 190-001 and 196-002)
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Elderly Study 190-005. In contrast to the above 2 studies on healthy aduls, the elderly
study (Study -005) shows dose-dependent and time-dependent numerical effects (based on
numerical comparisons, statistical comparisons were not conducted) on the incidence of
subjects with orthostatic hypotension. Results are shown in the tables below (as
provided by the sponsor) and are summarized thereafter.

Incidence of Orthostatic Hypotension in Elderly Subjects in Study 190-005 (Table 6A-3 in
the submission)
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Incidence of Orthostatic Hypotension in Elderly Subjects in Study 190-005, continued
(Table 6A-3 in the submission) L )
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While results at the lower dose-levels (1 and 2 mg treatment groups) are unremarkable
(no events occurred on most time-points on most days), the 3 mg and 5 mg groups
showed an incidence of up to 33% and 50%, respectively for a given time-point on a
given treatment day. There also is a numerically greater incidence ar the 30, 90 and >90
min time-point in the 3 mg and 5 mg group compared to the incidence at 8 hours which
was generally 0-17% (17% corresponds to 1/6 subjects in a given treatment group, with
one exception of 33%, observed at only one of the 5 time-points for the given day, on only
one of the 7 days at this single time-point, and in only 1 of the 5 treatment groups ). This
time-dependent pattern was most apparent after the first and second daily doses (Days 1
and 2). While the events appeared less clustered near Tmax on subsequent days of
treatment, the magnitude of the maximum effect generally remained the same across days
of treatment, suggesting that tolerance to this effect did not appear to develop over the 7-
day treatment period.

Only one event of orthostatic hypotension in the elderly subjects was associated with
symptoms, which was dizziness (Subject 405). Multiple episodes of orthostatic
hypotension were observed in subjects at the two highest dose-levels (3 mg/day and 5
mg/day observed in subjects 24, 29, 4042 and 405). Only one of these subjects had
symptoms of approximately 15 minutes of dizziness on Day 7 of treatment that resolved
without treatiment.

Adverse Events of Syncope, Dizziness and Falls in Chronic Insomnia Trials. The
sponsor also provides the incidence of dizziness, syncope and falls in the following
Chronic Insomnia trials: a non-elderly 6-week study 190-046 (DB placebo or 3 mg/day
ESZ), a non-elderly longterm Study 190-049 (6 month DB placebo or 3 mg/day ESZ) and
Jor the two 2-week elderly trials, Studies 190-047 and 190-048 (placebo or 2 mg/day ESZ
and fewer subjects given 1 mg/day). This information was previously provided and
described in the review of the original NDA. Also refer to Item 2B, above, regarding
falls and accidental injuries.
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Most notable among the results of the incidence of these specific AEs in these four
Chronic Insomnia trials (non-elderly and elderly), is that no AEs of syncope were
reported in these Chronic Insomnia trials.

Treatment group effects compared to placebo on the incidence of dizziness (an
effect is defined as an incidence in a ESZ group of 2x’s greater than placebo) were
observed at the 2 mg/day ESZ dose-level in the 2-week elderly study (6% compared to
2% in the placebo group), and at the 3 mg/day ESZ dose-level in non-elderly studies
(Study 190-046; 7%, 4%, respectively and 5% in the 1 mg/day group and Study 190-049;
10%, 3% respectively, no other ESZ dose-levels were employed). Given that this effect
was at a lower dose-level in elderly than non-elderly and that the elderly trials were
shorter than the non-elderly trials (possibly greater group differences would be revealed
with a longer treatment period), the elderly show greater effects of ESZ on the incidence
of dizziness. These observations should be described in labeling, with emphasis on
greater effects in elderly at lower dose-levels. The physiological drug-mediated
mechanism underlying events of dizziness were not examined and remains unclear. As
previously described under Item 2B, there were few falls (only 3/215 elderly subjects in
the 2 mg/day group and 5/593 non-elderly subjects in the 3 mg ESZ group in the longer
term study, Study 190-049, that also had 1/195 placebo subjects who had this adverse
event). A slightly higher incidence of accidental injuries were observed, as previously
described (not clear if these injuries were associated with dizziness or other adverse
events). Also there were no cases of syncope.

Reviewer Labeling Recommendations Regarding Item 6A on Orthostatic Hypotension
Outlier Results. The recommended dose for elderly patients in proposed labeling is 1 mg
which may be increased to 2 mg.

If the NDA is approved at the Agency level, it is recommended that approved labeling
describe results of elderly on orthostatic hypotension (observed at higher dose-levels),
emphasizing that these results were not observed in non-elderly subjects at comparable
dose-levels, as.well as at higher dose levels. .

Since there were no associated symptoms except for transient insomnia in one subject,
and the 1 and 2 mg dose-levels revealed unremarkable results, the I and 2 mg dose-levels
for elderly are considered to be adequately safe (for short term treatment of Chronic
Insomnia) with respect to orthostatic hypdtension (as long as a subject is not at risk or
has abnormal drug metabolism).

Item 6B. Results on the Incidence of Qutliers on Vital Sign Measures

The sponsor provided the incidence of vital sign outliers using specified cut-off criteria
for 11 day-time (1-7 day) Phase I studies (Studies -001, -002, -003, -010, -011, -012, -
015, -018, -019, -020 and -023) at the following time-points post-dose (data pooled): 30,
60, 90, 120 minutes, 30-120 minutes (pooled data from time-points within this range), 0-
6 hours (pooled data within this range of time-points). The dose-levels employed in these
trials, combined, included 1 mg, 2 mg, 2.5 mg, 3 mg and >3.5 mg and placebo. The 1 mg
and 2.5 mg dose-levels only had 24 and 6 subjects, respectively. The other dose-levels
had 52 to 124 subjects at a given dose-level (some trials may be cross-over studies).
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Most of the studies were single-dose studies. Similar information was provided in end-
of-text tables or appendices for an elderly Phase I study, Study 190-005 that had
assessments near Tmax.

Since the greatest treatment group differences were observed with systolic blood pressure
changes (see reviewer comments below), the results on this parameter are provided below
(as provided by the sponsor).

Table 68-9.  Frequency of Petentially Clinicafly Significant (PCS) Systolic Blood Pressure by Treatment and Peost-Dose
Time Point ia Daytime, 1~ to 7-Day Studies in Healthy Volunteers
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Results of the elderly trial, Study 190-005 are also summarized with reviewer comments
below.

Results and Reviewer Comments Regarding Item 6B on Vital Sign Qutliers. Outlier
criteria are similar to those generally used in clinical trials. The outlier criteria used for
these analyses are adeguate.

The sponsor included data from an elderly trial, Study 190-005 in the above summary
table showing results on incidence of outliers in healthy volunteer, Phase I trials. Yet,
the sample size of elderly subjects was small. Given the caveat that the results were of
elderly and non-elderly subjects combined, the following observations are noted upon
Surther examination of the sponsor’s results.

In summary, the results show a small dose-dependent numerical effect (no statistical
comparisons were made) on the incidence of outliers on low systolic and diastolic blood
pressure’ at time-points near the anticipated Tmax. 4% of 2mg ESZ subjects had low
systolic blood pressure and 3% had low diastolic blood pressure (at the recommended
starting dose of 2 mg in proposed labeling) compared to 0% in placebo treated subjects.
These results may be somewhat diluted by including data from an elderly study (190-005)

! Decrease systolic blood pressure was defined as a systolic blood pressure of <90 mmHg
that had also decreased froin baseline by at least 20 mmHg. Decreased diastolic blood
pressure was defined as diastolic blood pressure of <50 mmHg that also decreased from
baseline by at least 15 mmHg.
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in which this elderly trial did not reveal any remarkable treatment group effects on vital
sign outliers. However, there were only 6 subjects in each active treatment group in this
study and 12 placebo treated subjects.

An even smaller numerical effect was observed for low temperature (1% at a given dose-
level compared to 0% after placebo).

Results in a small study of elderly subjects (Study 190-005) generally showed similar
results, except that outliers were generally only observed at a >3.5 mg dose-level (17-
33%, representing only 1 or 2 subjects out a total of 6 subjects), while dose-levels of 2
mg and less and placebo treatment generally showed an incidence of 0% (N=6/ESZ dose-
level and N=12 in the placebo treatment condition).

It is not clear if any of the above outliers were associated with adverse events. However,
the sponsor previously noted that the Chronic Insomnia trials of elderly subjects (190-
047 and190-048) and the 6-week and longer term non-elderly Chronic Insomnia trials
(190-046 and 190-049) had no AEs of syncope.

The following paragraphs described the results in more detail.

The greatest incidence of outliers was observed for outliers on low systolic blood
pressure which showed numerically greater incidence at each ESZ dose-level (generally
4-6%/dose-level) compared to placebo (0%} at 30-120 minutes post-dose (pooling time-
points within this period). The 2.5 mg dose-level showed the highest incidence of 17%
but this dose-level only had 6 subjects. Despite these observations, the incidence at the 2
mg ESZ dose-level (the recommended dose-level in proposed labeling for non-elderly
adults) was 4% which represents only 2 out of 52 subjects.

Similar results were observed with outliers on low diastolic blood pressure, but the
maximum observed incidence was only 3% (at 30-120 minutes and at 0-6 hours) in the 3
mg ESZ group (2% in the >3.5 mg group at 30-120 minutes and generally 0% at lower
dose-levels and placebo).

The incidence of high systolic blood pressure outliers and outliers on heart rate was
generally 0% at any given time-point, at any given dose-level.

One subject at each of the higher dose-levels of 2 mg, 3mg and 3.5 mg (1-2%) was an
outlier on low temperature (at 60 minutes post-dose), compared to 0 subjects at lower
dose-levels and compared to placebo. These results on low temperature are contrasted
to results of outliers on high temperature, in which no subjects met outlier criteria for
high temperature at any dose-level and at any time-point.

The incidence of outlicrs on vital signs in elderly subjects was provided using data from a
7-day trial, Study 190-005 (results were provided for individual and combined time
points of 30-120 minutes in a SD study using 1, 2, 3, and over 3.5 mg dose-levels, with 6
subjects per group and 12 subjects receiving placebo). These results were

unremarkable, except at the >3.5 mg dose-level. This high dose-level showed an
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incidence of 17-33% (represents 1 or 2 subjects out of 6 total subjects) with low systolic
blood pressure near the anticipated Tmax (compared to 0% in all other groups). A
similar incidence of subjects was observed at this high dose level for outliers on low body
temperature at time-points near the anticipated Tmax (compared to 0% in other groups).

Additional Reviewer Comments Regarding Statistical Descriptive Vital Sign Results
(provided in the 120-Day Safety Update Report).

Similar results were observed on the mean change of systolic and diastolic blood
pressure described in section VIIK of the Clinical Review of the original NDA. Results of
orthostatic measures could not be found in the original NDA and 120-day update
submission. See Item 6A above for orthostatic measure results provided in the current
submission.

As previously described, at least trends for a mean decrease in systolic and
diastolic blood pressures that was greater in ESZ groups compared to placebo and was
dose-dependent (greater mean decrease across increasing dose-levels) at 30-120 minutes
post-dose in the short term day-time Phase I studies (data pooled). These observations
are based on numerical comparisons (statistical comparisons were not conducted). The
magnitude of the effect was no greater than a 6 mmHg mean decrease in systolic blood
pressure at the 2 mg, 3 mg and 3.5 mg dose-levels compared to a 1 mmHg increase with
placebo treatment. A mean increase in heart-rate was also described in the review of
the original NDA.

The above observations appear to be partly reproduceable in Chronic insomnia
trials, despite that vital signs were obtained in the daytime that do not reflect effects near
Tmax. The incidence of outliers on low systolic, low diastolic blood pressure and
increased heart rate showed at least numerical trends for effects with ESZ treatment
compared to placebo in the DB phase of the long-term chronic insomnia study (Study
190-049). An even greater incidence of outliers on these parameters was observed with
OL treatment, although it is difficult to interpret OL findings, since a control group was
not employed. Refer to the clinical review of the original NDA under Section VIIIK4 for
details on these observations.

Reanalyses of Vital Sign Data provided in a 9/30/04 Submission Upon Request
(separating elderly-trial-data from non-elderly-trial-data)

The sponsor combined elderly with non-elderly trial data in the above results of healthy
volunteer Phase I trials and in previous submission. Therefore, upon request, the
sponsor provided vital sign results for non-elderly trials and elderly trials, separately
(results were from Day 1-7 day-time studies that had assessments conducted near Tmax).
The results provided by the sponsor in the recent 9/30/04 submission are summarized
below regarding a reanalysis of data from non-elderly subjects. Results of elderly
subjects, as provided in the 9/30/04 submission are summarized thereafter.

Tables in this subsection below and in the subsection on elderly subject provided

thereafter, show results from selected time-points. These time-points were selected since
they include time-points near the anticipated Tmax and were time-points in which
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numerical treatment group differences (between each ESZ group and placebo) appeared
to be most robust (based on numerical comparisons).

Note the small sample size of the I mg and 2.5 mg groups in the summary table below,
which only had 18 and 6 subjects, respectively. Results for these groups may be difficult
to interpret. When examining results of the larger treatment groups, a small signal for

decreased systolic and diastolic blood pressure is observed (based on numerical
comparisons).

Tables A and B: Vital Sign Results in the Non-elderly of Day 1-7 trials in Non-Elderly
Trials Only (excludes data from elderly study, 190-005) in which Assessments were

Conducted Near Tmax (provided End-of-Text Tables 1.1.1-1.2.2 in the “Comment 17
section of the 9/30/04 submission)

Table A: Incidence of Qutliers on Selected Post-Dose Timepoints
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The above results shows a decreased systolic and diastolic BP in the eszopiclone groups
compared to placebo (based in numerical comparisons). The results on the incidence of
outliers were similar for decreased systolic and diastolic BP (heart rate outlier results
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were inconsistent). The magnitude of the mean or median change of each parameter is
generally, small.

Results on temperature and respiratory rate (incidence of outliers and descriptive
statistical results) were unremarkable in the non-elderly subjects.

Vital Sign Results of Assessments Conducted Near Tmax in the Elderly Study 190-005
Provided Upon Request (submitted on 9/30/04)

The sponsor provided outlier results in the current 6/14/04 submission for the elderly
trial, Study 190-005 which was the only elderly trial with vital sign assessments near
Tmax. These results were described in a previous section on results provided in the
current, 6/14/04 submission.

Upon request, the sponsor provided descriptive statistical results on vital sign
parameters for this elderly trial in a recent 9/30/04 submission. The following table
shows results of selected time-points (results were provided in End-of-Text tables in the
9/30/04 submission). These time-points were selected since they were near the
anticipated Tmax and other time-points and group differences (between ESZ and
placebo) were generally more robust at theses time-points (based on numerical
COMparisons).

Descriptive Statistical Results of Change from Baseline to Selected Post-Dose Timepoints on
Systolic Blood Pressure in the Elderly Study 190-005 (results are taken from the sponsor’s
summary table in the9/30/04 submission),

Eszopiclone
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Similar results were observed for diastolic blood pressure at similar time-points (on
pages 116-117 in Table 1.1.2 of the clistatclinsum.pdf file of the 9/30/04 submission).
Numerical trends for dose-dependent numerical increase in heart rate appear to be most
notable at 90 minutes post-dose (as shown in the sponsor’s Table 1.1.2). While dose
levels of 3 mg or below were generally similar to placebo, the =3.5 mg group showed a
mean and median increase of 7 and 9, respectively in diastolic blood pressure compared
to increase of 1 and 1, respectively in the placebo group (in units of mmHg).

Results on the incidence of outliers in the elderly trial were previously described, since
they were already provided in the current 6/14/04 submission.

Reviewer Conclusions Regarding Vital Sign Results
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Eszopiclone is adequately safe with respect vital sign results (as above) for the dose-
levels recommended for treatment in non-elderly and elderly subjects.

While vital sign effects appear to exist the magnitude of the effects appear to be small. As
previously described, effects appear to be in part reproduceable in Chronic Insomnia
trials. Yet, SAEs and ADOs reported in night-time Chronic Insomnia trials did not
suggest a cardiovascular related signal (refer to the clinical review of the original NDA
for details).

Reviewer Labeling Recommendations Regarding Item 6B on Vital Sign Results

If the NDA is ultimately approved at the Agency level then it is recommended that
positive findings revealed in the above re-analyses be described in the Adverse Reaction
section of labeling.

Since the Phase I trials reflect effects near Tmax in the daytime and treatment will be
given at night time, diurnal effects need to also be considered and noted in labeling (i.e.
that effects could be greater at night-time). As previously described, some findings
appear to be reproduceable in the Chronic Insomnia trials and should be noted in
labeling. The vital sign assessments in the Chronic Insomnia trials were not conducted
near Tmax (when the subject would be likely to be asleep). Therefore, it is important to
note in labeling that diurnal effects of ESZ on vital signs was not evaluated and that
potential effects may be enhanced during sleep or during specific sleep stages.

Item 6C. Results on the Incidence of ECG Qutliers

The sponsor provided the incidence of outliers on venticular rate, QT raw interval, QTcF
and B intervals for three day-time Phase I studies (Studies 190-002, -005 and -011) data
pooled) at 90 minutes post-dose. :

Reviewer Comments Regarding ECG Results in Response to Item 6C

The sponsor used adequate outlier criteria and the results were unremarkable for all
dose-levels (placebo compared to 1 mg, 2 mg, 3 mg and >3.5 mg with approximately 20-
50 subjects at each dose-level in which some trials may be cross-over studies).

The sponsor did not provide ECG results for elderly subjects (elderly subjects of 190-005
were pooled with the other Phase I ECG data that was analyzed). However, no subjects
had a QT interval (raw) of 500 msec or greater in the trials.

The results on ECG do not reveal any findings to change the safety profile of the study
drug, that a previously described in the review of the original NDA, in that ECG findings
were unremarkable.

Review of 9/30/04 submission of ECG Results of elderly and non-elderly data analyzed
separately.

The sponsor provided ECG results in the current submission and in a previous 120-
Safety Update report submission pooling data from non-elderly trials with data from an
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elderly trial, Study 190-005. Therefore, upon request the sponsor reanalyzed ECG data
for non-elderly subjects only and the results were provided in a 9/30/04 submission.

The ECG results provided in the recent 9/30/04 submission did no reveal any remarkable
findings for ECG assessment parameters in the non-elderly Phase [ trials (the incidence
of outliers and descriptive statistical results of 90 minutes post-dose assessments in day
time phase I trials were provided).

Also upon request the sponsor provided ECG results for the elderly trial (data separated
from non-elderly Phase I data). These results were those of 90 minute post-dose
assessments and were unremarkable (the incidence of outliers and descriptive statistical
results).

Reviewer Labeling Recommendations Regarding ECG Results in Response to Item 6C
The following are comments and recommendations if the NDA is ultimately approved at
the Agency level. ECG assessments fail to show any remarkable findings. Therefore,
ECG results provided by the sponsor do not change the overall safety profile of the drug
or proposed labeling with respect to ECG related safety.

I11. Clinical Labeling [tems in the Approvable Letter (Items 7 and 8) and Itemized
Bracketed Comments in Clinical Sections in Labeling Attached to the Approvable
Letter (Item 9, A-G)

Clinical Labeling Item 7, a and b. Effects on Psychomotor, Memory and Other

Cognitive Effects
Approvable Comment 7a and b.

In labeling you suggest that there is little reason for concern about next day psychomotor
impairment or memory problems - afler zopiclone is taken, but it was not clear on
what objective time-course data this rcassurance was based and further cxplanation is
needed. This explanation should describe studies that ohjectively explored the effects on
cognition and psychomotor function at relevant time pomts after study drug was taken.
These descriptions should focus on what functions were measured and whether or not a
difference in performance was detected.  You should comment on objective measures of
memory impairment and sedative/psychomotor effects.  Reassuring statements about the
lack of effect on psychomotor function and cognition based on spentaneous reports or
subjective measures alone are of littte help in determining when or if impairment is no
longer present.

You should also note that in the presence of a measured impairment on the DSST and in
the absence of formal studies of driving ability one can not make any conclusions on how
the next day residual effect may influence a complicated function such as driving. Please
also note that an objectively measured decrement in functioning together with a reported
feeling of being rested and alert (as you suggest is the case) is not reassuring from the
standpoint of driving safety, but is cause for concern.
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Sponsor’s Response to Item 7a and b Psychomotor and Cognitive Effects. The
sponsor refers to their response to Item 9A regarding drug effects on these safety
parameters. They also acknowledge the “discussion that occurred at the End of Review
Conference concerning interactions between the National Transportation Safety Board
and the FDA regarding labeling for sleep hypnotics with respect to driving.” They
aknowldege that labeling may be revised in the future, following this “inter-agency
activity.”

The sponsor includes standard drug class language in the Warning section regarding the
use of machinery and driving.

Clinical Labeling Item 8 (a-b). Withdrawal Effects

Approvable Letter Comment 8 a-b

Please explore the effects of eszopiclone discontinuation and any potential loss of
therapeutic effect compared to placebo in the 6-month datasets. Ideally this type of
comparison is made in patients who, after taking drug for 6-months, are re-randomized to
take either placebo or continue on drug. Since, to our knowledge, this was not done in your
development program a comparison of the loss of treatment eftect of eszopiclone treated
patients when switched to placecho versus placebo patients who continued on placebo
during the treatment withdrawal phase of the study would be acceptable.

We note in your draft labeling that you describe the effects of zopiclone withdrawal on the
incidence of rebound insomnia. Rebound insomnia is defined as insomnia that is worse
than that experienced at baseline. However, there are often measurable losses of effect that
are significantly different from placebo that do not reach the level of “rebound”. In
addition 10 an analysis of classical rebound, we are also interested in an analysis of this
latter phenomenon. Results of this type of exploration should be dlSLU‘iSGd lll"ldLI‘ lhe
heading of Withdrawal Emcrgent Anxicty and Insomnia; _—_

——

Sponsor’s Response to Item 8 Regarding Withdrawal Effects

The following are responses and reviewer comments/recommendations (the fatter
italicized) for each subtopic of the sponsor’s response to Item 8. Italicized reviewer
comments and recommendations foliow each response for each subtopic under Item 8,
unless otherwise specified.

Sponsor’s Response Regarding Subheadings in Labeling on Withdrawal Effects
(Item 8).

The sponsor proposes two subheadings under “Studies Pertinent to Safety Concerns for
..Drugs” that pertain to withdrawal effects, as follows “Wuhdrawal Emergent Anxiety

and Insomnia™ —_—

Reviewer Comments and Labeling Recommndations regarding Subheadings in

Proposed Labeling on Withdrawal Effects (Item 8). The two subheading titles are
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reasonable and are —_— S © 7 However, it
recommended that these subheadings be slightly modified to more closely correspond to
the content of each subsection.

Recommendations for exact wording of subheading titles and text under these subsections
in labeling are provided later in this review.

Sponsor’s Results of Study 190-049 in Describing Withdrawal Effects in Proposed
Labeling (Item 8). The “Withdrawal Emergent Anxiety and Insomnia” subsection in
proposed labeling includes a description of results of Study 190-049. The results in
proposed labeling are described in the clinstat\clinsumn.pdf under “Comment 8A of the
current submission.

Reviewer Comments and Labeling Recommendations on Describing “Withdrawal
Effects” of Study 190-049 in Proposed Labeling (Item 8) Refer to the Clinical Review
of the original NDA for a description of study 190-049 and study results. The study was
not adequately designed for examining withdrawal effects, nor did it involve a less
optimal study design specified in the Approvable action letter (i.e. subjects treated with
eszopiclone in Study 190-049 were not switched to placebo and monitored for withdrawal
effects). —

Sponsor’s Results of Study 190-046 Regarding Withdrawal Effects (Item 8). Study
190-046 1s also described in proposed labeling under the “Withdrawal Emergent
Anxiety...” subsection in proposed labeling and results are described in more detail in the
current response submission. Refer to Section VIC of the Clinical Review of the original
NDA for a description of this study and study results. The following provides a brief
summary of the study design. This 6-week double-blind, placebo controlled, fixed-dose
trial of outpatients with Chronic Insomnia included a single-blind placebo 2-day washout
phase after receiving 44 days of double-blind placebo or eszopiclone. During the
washout (or withdrawal phase) subjects received single-blind placebo each night for 2
nights (Nights 45 and 46) and were monitored during this phase including day-time
assessments conducted on the next day after placebo (Days 45 and 46). The sponsor
proposes the following in labeling regarding the description of this study under the
section of labeling on withdrawal effects:

Rebound insomnia following discontinuation of — celative to
baseline was ' —

/
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Reviewer Comments and Labeling Recommendations in Describing Results of Study
190-046 in Proposed Labeling . This reviewer disagrees with statements in proposed
labeling and the sponsor’s overall conclusions. —

/

Reviewer’s Labeling Recommendations in Describing Withdrawal-Emergent Insomnia
(Item 8)

Given, the above recommendations relevant to the “Withdrawal-Emergent...”
section of labeling, it is also recommended that the titles of these - be
modified to more closely resemble the content of each subsection. Consequently, it
recommended that the “Withdrawal-Emergent Anxiety and Insomnia” title be changed to
the following title in labeling (in italics, underlined and in blue font):

—

It is recommended that the above proposed paragraphs in this subsection of labeling be
replaced by the following text (italicized, underlined and in blue font):
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Additional Reviewer Comments and Labeling Recommendations regarding Withdrawal
Effects in the Elderly in Proposed Labeling (Item 8)

The Clinical Review of the original NDA submission describes withdrawal AEs observed
in the one elderly Chronic Insomnia trial (Study 190-047) that examined potential
withdrawal effects (monitored subjects during a 2-day non-placebo controlled washout
period following the 2-week treatment phase). These observations cannot be found in
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proposed labeling and should be described in relevant sections. It is recommended that
these findings be included in appropriate sections of labeling.

Sponsor’s Response to Item 8 regarding the ©
> subsection under ‘ in
Labeling

The sponsor proposes the following language for the following subsection of labeling.
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Clinical Item 9, A-G. Itemized Comments in Clinical Sections of Labeling

The sponsor itemized bracketed comments in proposed labeling of the Approvable letter
and responded to each itemized bracketed comment (referred to as Clinical labeling
items). Each of these items is provided below with a copy of the corresponding
bracketed labeling comments (as they appear in the approvable labeling and in the
sponsor’s submission) to which the sponsor provided a response. A description of the
sponsor response for the given item is then provided, followed by reviewer comments
and recommendations (reviewer comments and recommends appear in unbracketed
italicized font).

Clinical Labeling Item 9A. This section refers to subsections of the section on
“Studies Pertinent to Safety Concerns for Sedative/Hypnotic Drugs,” that are not
previously described (under Item 8 above )

{This section should be devoted to the description of studies that objectively explored
the effects on cognition that patients experienced the day after eszopiclone was used.
Please re-write it to cover this topic. These descriptions should focus on what functions
were measured and whether or not & difference in performance was detected. You
should comment on the following concerns: Memory Impairment; Sedative/Psychomotor
Effects; Withdrawal Emergent Anxiely and Insomnia; and Other Withdrawal Emergent
Phenomena. Reassuring statements of lack of effect based on spontaneous reports or
subjective measures alone should not be made when objective measures are absent.

You should also note that in the presence of a measured impairment on the DSST and
in the absence of formal studies of driving ability one can not make any conclusions on
how the next day residual effect may influence a complicated function such as driving.
Please also note that an objectively measured decrement in functioning along with a
reported feeling of being rested and afert {as you suggest is the case) is alarming as
opposed to reassuring from the standpoint of driving safety.]

{We note that Sleep EEG findings during drug treatment as compared to placebo have
been correlated with patients’ subjective feelings of being rested the next day and REM
rebound. These measures are not recognized as surrogate markers of efficacy or
safety for the purpose of labeling].

Response to 9A on “Next Day” Effects.
Subtopics under Item 9A are addressed as subsections below. The sponsor’s response
and reviewer comments and recommendations are provided for each subtopic.

Item 9A Regarding Subheadings under “Studies Pertinent to Safety...” in Proposed
Labeling  The sponsor proposes to have ™  subsections in labeling under the above
heading of *Studies Pertinent to Safety Concerns for Sedative/Hypnotic Drugs.” The
first subheading is o — nstead of other subheadings of Memory
Impairment and Sedative/Psychomotor Effects) followed by “Withdrawal-Emergent
Anxiety and Insomnia,” which in turn, is followed by _ . —

— Item 9A is regarding proposed labeling under * —
“Withdrawal Emergent Anxiety and Insomnia” section of proposed labeling corresponds
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to Item 8 (above) and the last section of “Other .. Effects” was also addressed under Item
8.

Reviever Comment Regarding Proposed Labeling subsections headings under “Studies
Pertinent to Safety Concerns for...” It is recommended that the subsection headings be
changed and parallel more closely the standard headings used for approved drugs in this
drug class (refer 10 Sonata® labeling). Recommendations for these subheadings are
provided in blue font later with other labeling recommendations relevant to each
subheading and/or subtopic (as specified).

Item 9A Regarding a Description of Results on Memory Impairment and
Sedative/Psychomotor Effects. In response the sponsor has a section on “Next |

~— .’ instead of sections of “Memory - "and “Sedative/Psychomotor
Effects,” (refer to Sonota® labeling for guidance).

Results on memory, cognitive and psychomotor tests based on results of Studies 190-024
and -025 are described in proposed labeling under the * — subheading.
Results of effects on DSST measures are also described in this subsection of proposed
labeling. The submission also provides the results of these studies (under Item 9) in the
clinstat\clinsum.pdf. Refer to the Clinical Review of the original NDA for a description
of these studies and study results.
Although, this subsection of proposed labeling is called by the sponsor, * —

— the sponsor also describes effects on DSST near Tmax in a daytime Phase 1

study (Study 190-001) in healthy volunteers.

The results that the sponsor shows for Study 190-001 (in the clinstat\clinsum.pdf of the
current submission) do not include results of the placebo group and comparisons were not
made between each active group to placebo. The sponsor instead shows results of each
active group (but not placebo) using DSST “Emax” and “Mean DSST” scores as the
dependent variables. The results of mean DSST are shown over time (from baseline to
each hourly post-dose assessment until 6 hours post-dose. Results of statistical
comparisons are also not shown under Item 9A of the clinstat\clinsum.pdf (pp1691-
1692). Finally, the sponsor does not describe results of all dose-levels, only the 3 mg
dose-level (the study used several dose-levels above and below the 3 mg dose-level).

Reviewer Comments and Labeling Recommendations Regarding a*® — o
Subheading in Proposed Labelng and a Description of Memory — ——— in
Labeling. The sponsor’s proposed title of —_ should be changed to
subheadings that are standard for this drug class and indication (refer to Sonata®
labeling). Therefore, it is recommended that ©  — be changed to subsections
on memory _ — and on psychomotor/sedative effects. Refer to reviewer’s
recommended labeling for this section, in blue italicized font provided later.
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It is recommended that the following paragraph that the sponsor proposes for this

section of labeling be moved to the

—

(TNl - - ~
ar——

—_ :nt.” However, the following sentences were deleted since they
—_— ultto

p—

first 7 days of treatment and did not recur.”
Un.de r _ _ —
described first (Study 190-001). The following paragraph is proposed for describing this
P

y

The results of 190-024 are more accurately described, since most memory tests
showed numerically greater impairment in eszopiclone groups compared to placebo, in
which failure to reach a level of significance is most likely due to the small sample size
(based on examination of efficacy results in summary tables in the study report, Tables
11.4.1.2.2-1 and -2 of the study report of the NDA submission, copies of these tables are
also shown as Tables VIA7 through VIA9 in the Clinical Review of the original NDA
submission). Table VI10-12 in the original review also show the sponsor’s results of
190-025 and the results of the study on learning effects described in paragraph 3 of the
recommended labeling below.

Results of composite scores, such as the Power of Attention are difficult to
interpret. The sponsor should describe results of individual tests of attention: simple and
choice reaction times, digit of vigilant detection speed scores and results summarized in
the psychomotor/sedative subsection of labeling below. |
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Reviewer Labeling Recommendations (in blue underlined and italicized text) for the
sponsor’s proposed labeling subsection on — _. . under the labeling
heading of “Studies Pertinent to Safety Concerns.. Drugs "

The following subheadings and text are recommended for labeling to replace the
sponsor’s proposed title and subsection of e

Studies Pertinent To Safety Concerns For Sedative/Hypnotic Drugs
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ftem 9A on Surrogate EEG Measures. The sponsor responds to the Approvable letter

comments regarding EEG measures as surrogate makers. The sponsor replies by
acknowledging that EEG results are not recognized as surrogate markers for the purpose
of labeling.

Reviewer Comments/Labeling Recommendations. Despite this acknowledgement, the
sponsor describes EEG results in a section of labeling as described under [tem 8, above,
which would need to be deleted to be consistent with the Agency view on EEG measures.

Labeling Item 9B on Primary and Secondary Efficacy Claims.

INDICATIONS AND USAGE:

[Claims of mwore than the primary and key secondary variables are nof usually included
in labeling.}
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Response. The sponsor indicates that their proposed labeling complies with the above.

They refer to the following paragraph as being in compliance * — 1§ indicated _
for the treatment of insomnia — i i -
T a controlled outpatient and sleep laboratory studies. —

administered at bedtime decreased sleep latency and improved sleep maintenance.”

Reviewer Conclusions and Labeling Recommendations Regarding Item 9B. Review of
the sponsor proposed labeling under “Clinical Trials” —

/ It is recommended that
the sponsor revise the Clinical trial descriptions to only describe primary and key
secondary variables which the sponsor list as being the following in the current
submission:

o Study 190-046: Objective LPS as the primary variable and objective sleep
efficiency and objective WASQ as key secondary variables

e Study 190-047: Objective LPS and sleep efficiency as co-primary variables and
objective WASO as the key secondary variable.

The sponsor does ~— _ ) . )
— .« in proposed labeling. Refer to the Clinical Review and Biometric Review of
the original NDA for more details.

-

While the sponsor’s proposed labeling does ==
— he sponsor refers to the sleep efficiency variable, as a sleep
maintenance variable. It is recommended that only the actual primary and key secondary
variables are described and that other words are not used to substitute the actual
variable. Therefore, sleep maintenance should be deleted and replaced by the actual

variable (if it is a key secondary or primary variable).

The “Elderly” subsection under “Clinical Trials” indicates that 292 subjects were in the
“other” study. However, this study (Study 190-0487) had only 264 subjects in the 2 mg
and placebo groups. The other 28 subjects were in a 1.5 mg group and this treatment
group was aborted prematurely for non-safety related reasons. It is recommended that

/

———

T ]

Finally, it is recommended that the Indications and Usage Language section of labeling
be replaced with the following paragraph- —

/
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Item 9C-E on Adverse Reactions Bracketed Labeling Comments. The following

sections of labeling and italicized comments were included in the Approvable Letter to
which the sponsor responds under Items 9C-E in their response submission.

ADVERSE REACTIONS:

The premarketing development program for ESTORRA included eszopiclone exposures in
patients and/or normal subjects from 2 different groups of studies: approximately [provide
number] normal subjects in clinical pharmacology/pharmacokinetic studies; and approximately
{provide number] exposures from patients in placebo-controlled clinical effectiveness studies,
corresponding to approximately fprovide number] patient exposure years. The conditions and
duration of treatment with ESTORRA varied greatly and included (in overlapping categories)
open-label and double-blind phases of studies, inpatients and outpatients, and short-term or
longer-term exposure. Adverse reactions were assessed by collecting adverse events, results of
physical examinations, vital signs, weights, laboralory analyses, and ECGs.

Adverse Events Observed At An Incidence Of >2% In Controlled Trials
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[Please revise the following table. We believe the incidence of adverse events in the controlled
trials can best be displayed in —  tables. =~ = .

PR

Also, after the table, please list those ADRy that have « greater than 2% incidence on drug that
were not more frequent than placebo.}

Other Events Observed During The Premarketing Evaluation Of ESTORRA

[Please exclude terms in this list that appear elsewhere in the adverse events section.f

Recommended Treatment

General symptomatic and supportive measures should be used along with immediate gastric
lavage where appropriate. Intravenous fluids should be administered as needed. Flumazenil
may be useful fis there any pre-marketing experience with ESTORRA or post marketing
experience with zopiclone supporting flumazenil's usefulness?]. As in all cases of drug
overdose, respiration, pulse, blood pressure, and other appropriate signs should be monitored and
general supportive measures employed. Hypotension and CNS depression should be monitored
and treated by appropriate medical intervention, [Please explain if there is something
specific about ESTORRA that warrants the following sentence in labelinal  —

—_— _ The value
of dialysis in the treaument of overdosage has not been determined.

Sponsor’s Response to Labeling Item 9C and Reviewers Recommendations
regarding Enumeration of Subjects: The sponsor inserts the number of subjects in

trials, as requested in the first paragraph under ADVERSE REACTIONS, except for
following is recommended regarding one of the numbers inserted by the sponsor
(italicized to indicate reviewer comments and recommendations):

As specified in the approvable letter the enumeration of “normal” subjects in
clinical pharmacology/pharmacokinetic studies should be indicated and
should not include hepatically impaired, renal function impaired and other
such populations that are not generally healthy population. Therefore, the
number 400 in this section (which includes subjects in studies with medically
ill subjects, such as in Studies 190-016 and others) -

—

o - -
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The following is a copy of the table in the sponsor’s response to 9C regarding exposure
expressed in patient years, which was calculated for the Phase If and III trials, combined.

Table 9C-3  Total Patient Years of Eszopiclone Exposure

in Phase 2/3 Controlled Studies
ll)ays Follow|Years
Astorra Subjects Only I Up Follew Up
Al PL. 1AL
(Excluding. 190-04%): 2] 15615 42,75
190-049 DB 593 po34az 219.96
Total 1544 fos9s7 a2

Response and Reviewers Comments Regarding Labeling Item 9D on Tables 1, 2 in
the “Adverse Reactions” Section and of the Geriatric Use section that Refers to
Table 2. The following are comments regarding Labeling Items 9D. The AE tables are
provided by the sponsor (Tables I and 2) in the “Adverse Reaction” section of proposed
labeling. These tables are acceptable to this reviewer as described in the following with
some exceptions with recommendations that follow. Before describing the exceptions and
providing recommendations the tables are otherwise acceptable as follows. The
incidence of AEs for Studies 190-047 and 190-048,

. . The selection of the
6-week non-elderly trial (190-046] for providing results for non-elderly subjects is a
reasonable choice since the study uses a fixed dose parallel group design of two different
dose-levels, including the recommended dose-level. Furthermore, the study was longer
than just a few days as in other shorter term non-elderly efficacy trials. Study 190-049
was much tonger (6-month double-blind phase) and only had 3mg daily dose-level.
Therefore, it would not appropriate to combine the results of this longer term trial to
results of a 6-week trial (studies had other differences). Refer to the Clinical review of the
original NDA for additional comments regarding safety that are not provided in this
review.

Another observation regarding Table 1 is that the table has infection under Respiratory
System, yet the summary table in the original submission for Study 190-049, has infection
under Body as a Whole, while the incidence for each treatment group for this event is the
same in both of these tables. The sponsor clarified the reasons for differences and
similarities between these tables regarding upper respiratory system and Body as a
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Whole infections in a 930/04 submission. Based on their explanation the incidence for
these events in Table 1 of proposed labeling appears to be reasonable.

The following are reviewer Labeling Recommendations regarding Tables 1 a.nd 2
under Adverse Reactions in proposed labeling:

A consult from the Division of Reproductive Urological Drug Products regarding gender
specific AEs (gynecological AEs) was requested and input is pending at the time of this
writing (refer to Item 1 of this review for further details).

Reviewer Comments Regarding the Geriatric Use Section of Labeling Regarding
Safety Findings

The following is recommended regarding the geriatric use section:
it is recommended that the geriatric use section —

Refer to additional labeling recommendations regarding the geriatric population
elsewhere in this review.

Labeling Item 9E on “Other Events...During the Premarketing...”.

This item pertains to excluding AE terms in the “Other Events ...During the
Premarketing...” section of labeling that appear elsewhere in labeling. The sponsor
indicates redundant terms are now excluded, as well as other terms (e.g. vague terms,
terms commonly observed in the population, events for which a drug cause is remote).

Reviewer Comments and Labeling Recommendations Regarding Item 9E.

A review of the terms that were deleted in this section of labeling generally revealed
deletion of terms that appear elsewhere in labeling with a few exceptions in which the
foliowing are recommended:

L. It is recommended that the sponsor provide a rationale for deleting ———-
. i

This section of labeling also had —
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Item 9.F Regarding Overdose Treatment

This Item has two subtopics on overdose, such that each subtopic is described
separately, below.

Item 9 ¥ on the Subtopic of Experience Supporting the Use of Flumazenil in
Overdose Situations.

[1s there any pre-marketing experience with ESTORRA or post marketing experience
with zopiclone supporting flumazenil’s usefulness?|

Response

The sponsor states that there is no premarketing experience with eszopiclone regarding
the usefulness of flumazenil in patients that overdose with eszopiclone. The sponsor
could not find any reference to flumazenil in postmarketing summaries of zopiclone that
were provided by Aventis.

Case reports of usefulness of flumazenil were found and described as in the following
(copied from the submission):

® A 55-year-old man was admitted unconscious following overdose. A
benzodiazepine overdose was suspected and a bolus of 200 pg of flumazenil was
given IV. The patient rapidly regained consciousness and admitted to overdosing
with zopiclone. He subsequently lost consciousness but was again rapidly recovered
by a second infusion of flumanzenil.*

* A 27-year-old male was {found unresponsive, next to empty packets ol zopiclone. On
route to the emergency department he received 2 mg IV naloxone without effect. In
. . P, 4
the emergency department, the patient became alert following 0.2 mg flumanzenil.”

* In 5 cases of acute voluntary intoxication by zopiclone (alone or in combination with
benzodiazepines), flumanzenil was found to antagonize the central nervous system
depressive effect and enable rapid revival.®

Reviewer Comments and Labeling Recommendations.

The above case reports support the usefulness of flumazenil for patients that overdose
with eszopiclone, which is not an unexpected finding given the drug class and
pharmacological properties of flumazenil. Therefore, it is recommended that labeling
include a description for the use of flumanzenil for treating overdosed patients, as
described for other approved drugs in the drug class (refer to Sonata ™labeling).

Item 9F on the Subtopic of Withholding Sedating Drugs in Overdose Situations.
[Please explain if there is something specific about ESTORRA that warrants the
Jollowing sentence in labeling] —

—
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Response. The sponsor indicates that the above sentence is deleted and is shown as
deleted in the highlighted version of the sponsor’s proposed labeling (as shown in the
labeling\other.pdf file).

Item 9G Regarding Statements on Memory Impairment and Timing of Treatment

in the “Information For Patients...” Section of L.abeling.
[Please provide your rationale for the statement “memory problems can be avoided if
Yyou take ESTORRA only when you are able to get # —_ _ sleep before you
need to be active again.” You previously stated that there was no formal evaluation of
memory function (anterograde amnesia) during the ESTORRA development program.
Your annotated labeling refers to section 8./10.H.11.1 MEMORY IMPAIRMENT in
the integrated summary of safety; however, this section offers little to suggest that any
poltential cognitive or psychomotor effects have disappeared af any particular time
point after drug dosing. Since the half-life of the drug is 6-hours, one would assume
that, based on plasma half-life alone, there would be residual drug effects at a time
point that coincides with only one half-life after dosing. This might be more aof a
problem with a 3 mg dose.|

Safe Use of Sleeping Medicines:

5. Do not take ESTORRA unless you are able to get  Please justify how you

concluded that  —  was sufficient| of sleep before you must he
active again.

Sponsor’s Response to Item 9G on Statements pertaining to Time of Treatment and
Memory Impairment. The sponsor revised statements that recommend  —

— of treatment under the “Memory Problems™ subsection and in item 5 under the
“Safety Use of Sleeping Medicines” in the patient information section of labeling as
follows. The phrase ©° —  was changed to the recommendation for a “full night of
sleeping”. Therefore, the statement “memory problems can be avoided if...” was
changed to the following statement (as shown in their response to Comment 9G and in
their highlighted version of proposed labeling in the labeling\other.pdf file):

“In most cases memory problems can be avoided if you take ASTORRA only when you
are able to get a full night of sleep before you need to be active again. ™

Upon review of the highlighted version of proposed labeling, Item 5 under “Safety Use
of...” subsection was also found to be revised to indicate that the drug not be taken unless
“you are able to get 8 or more hours of sleep before you must be active again” (which
previously recommended - These changes were found in the
highlighted version of proposed labeling (in the labeling\other.pdf file).
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In response to Comment 9G, the sponsor also refers to results of Studies 190-024 (in
healthy adults), 190-025 (patients with insomnia) and results of the 6-week Chronic
Insomnia study, Study 190-046 to support the above proposed labeling statement.

A “daytime pharmacokinetic study” is also mentioned in the sponsor’s response.
According to the sponsor, this study showed that DSST effects were “reversed between
5-6 hours after administration of 3 mg.” The number of this study could not be found in
this response.

Reviewers Comments, Conclusions and Labeling Recommendations.
It appears that the above pharmacokinetic study to which the sponsor describes is Study
190-001 which was a study on healthy adults and is described under Item 9A above.

Item 9A also describes results of studies 190-024 and 190-025. This Item is regarding
the sponsor’s labeling section on * —_ but actually encompasses sedative,
psychomotor and memory impairment, in which this reviewer recommends changes in the
subheadings to parallel standard language for the drug class (as found in Sonata®
labeling ) and to parallel the actual study results (as previously described under previous
items).

As discussed under Item 9A, at least trends for impairment were revealed on tests
that involve speed, memory, as well as psychomotor function that included time points of
9.5 and 12.5 hours. Furthermore, impairment on practice effects in Study 190-046 was
also observed on test days (placebo group showed practice effects while the eszopiclone
groups showed numerically diminished or absent learning effects on daytime DSST
testing on Day 29 of treatment for the 2 mg group and on all DSST test days in the 3 mg
group; an Days 1, 15 and 29 of treatment). Note that Study 190-046 was conducted on
patients with Chronic Insomnia.

Therefore, it is recommended that the sponsor’s proposed statement be deleted and that
the patient information section of labeling include a description such as the following.

/

IV. Updated Safety-Related Items in the Approvable Letter (Items 10-16).

Items 40-14 on the Safety Update,

. These items pertain to comments in the approvable letter that pertain to an update on
safety information.

Response to Item 10-14 on the Safety Update
The sponsor provides a Safety Update report of only one completed trial in —
patients and of blinded, ongoing studies of which the sponsor concludes that no new or
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unexpected safety findings were revealed. Safety data from the completed —
study was not pooled with results of Chronic Insomnia trials described in labeling (such
as the incidence of adverse events), since this study involved a different patient .
population.

The following italicized section summarizes the safety results in the Safety Update report
from the reviewer’s perspective (thus, this text is italicized). Reviewer conclusions and
labeling recommendations are also provided in the italicized paragraphs below. Lastly, a
more detailed description of safety findings is provided, which is primarily non-italicized
text, but some paragraphs are italicized reviewer comiments.

Reviewer Comments, Summary of Safety Update Findings and Recommendations
(Items 10-14).

In summary, no new, unexpected safety findings were generally revealed in the Safety
Update of completed and ongoing trials that change the overall safety profile of the drug,
as previously described in the Clinical Review of the NDA.

The safety data in the safety update report is “preliminary” and “unaudited.”
Narratives of SAEs and ADOs were provided.

The sponsor only has one completed small study since the submission of the original
NDA (and before the May 14, 2004 Safety Update cut-off date). This 2-nightly treatment
cross-over study was conducted on 22 randomized patients with —_ and
revealed no SAEs or ADOs.

Two of the five ongoing blinded trials had only approximately 30 randomized subjects in
each study and had no reported SAEs or ADQs. Thus, all SAEs and ADOs occurred in
the other three ongoing/blinded trials.

Most events were likely to be unrelated to the study drig (while noting the study drug
remains blinded). These events were probably not drug related, given the nature or
timing of the event, the presence of a pre-existing condition, or the given event may be
expected (or was unique) for the study population, or the given event was isolated such as
an SAE of cerebrovascular accident (while study drug remains blinded).

Other events were not unexpected for the study drug or drug class, or were similar to
those previously described in the original review.

The following summarizes the most remarkable SAEs. These SAEs either do not change
safety concerns already discussed (as in the clinical review of the original NDA), or were
isolated events (in the absence of causal or contributory factors), or only occurred in a
few subjects in which the role of the study was unlikely (for reasons provided below). It
is also important to note that the study drug remains blinded in all reported SAEs and
ADQOs in this safety update.
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SAE:s of Breast Neoplasia or Breast-tumor. Since neoplasia is a potential concern, the
following SAE of neoplasia is noted. A subject had a positive breast mass biopsy
revealing malignancy. This subject had evidence for a pre-existing condition (a “lump"
was found one year prior to the study and mammography at study entry was
“suspicious). Furthermore, this event occurred among an estimated number of 336 ESZ
and 168 placebo randomized subjects in a 6-month Chronic Insomnia study. However,
the diagnosis was not made until after 3 months of treatment (that remains blinded), such
that the possibility for progression of the preexisting condition or conversion to
malignancy, requires consideration (unless the subject was found be in the placebo
group). This subject is described in more detail under SAEs for Study 190-059 (subject
0392-022).

Further consideration is also needed regarding the SAE of a malignant breast
tumor in light of a potential drug effect on reproductive hormones and a potential signal
for breast related or gynecological event, as described in the Clinical Review of the
original NDA and elsewhere in the current review. A consult from the Division of
Reproductive Urological Drug Products was requested and a consultative review is
pending at the time of this writing.

Given that a number of breast related events observed in trials, as well as
concern of neoplasia, the following subject is described. A female subject (after 22 days
of treatment that remains blinded), was found to have a breast cyst diagnosed by her
“breast” surgeon (mammogram and ultrasound were “negative” ) and the event resulted
in early study withdrawal.

SAEs of chest pain/coronary artery events. SAEs of chest pain/coronary artery events
are not expected for the study drug or the drug class and this event occurred in 4 out 504
randomized subjects in the 6-month Chronic Insomnia trial (2:1, ESZ:placebo, Study
190-050). 2 subjects had a negative cardiac work-up, while the other 2 subjects had
pre-existing conditions or risk factors. One of these latter two subjects required
“emergency open heart surgery”(the subject complained of dyspnea). As for all subjects
with reported SAEs and ADOs reported in the submission, the study drug assignment
(placebo or ESZ) in these 4 subjects remains unblinded. These subjects are described in
more detail in the subsection of SAEs in Study 190-050.

A cardiovascular-related safety signal was not described in the original NDA
(refer to the Clinical Review in the original ND), other than small trends for decreased
blood pressure and increased heart rate that would not be anticipated to result in
clinically remarkable outcome. In the 6-month DB phase of Study 190-049 there were 3
SAEs and 3 ADOs (one of these ADOs was also an SAE) of chest pain in ESZ subjects
(0.5% of each) and 1 SAE and 2 ADOs of chest pain in placebo subjects (0.5% and 1%,
respectively). The narratives of these events in ESZ subjects were re-examined Jfor the
purpose of this current review and the following summarizes the nature of these events.
The SAEs and ADOs of chest pain in ESZ subjects were observed in patients with pre-
existing conditions and/or risk factors, and/for did not recur when treatment was resumed,
or the nature of the chest pain was not consistent with a cardiac arigin.

Similar to observations described in the review of the original NDA, VSS results
in the current submission (under Item 6) showed small trends for outliers on low systolic
and diastolic blood pressure in both non-elderly adults and elderly subjects.
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Examination of results on orthostatic hypotension outliers in the current submission
revealed a signal on the incidence of subjects with orthostatic hypotension in elderly
subjects, while non-elderly subjects failed to show a clear signal for a drug effect.
However, this observation in elderly subjects was only found at the higher dose levels of
3 and 5 mg daily (17 to 33% of subjects, N=6/group) following single or multiple doses.
The incidence of outliers in the lower dose-levels of 1 mg and 2 mg daily was 0% (these
are the recommended daily dose levels for elderly subjects). Only one subject with
orthostatic hypotension had symptoms (dizziness) and no subjects had syncope.

An SAE of Cerebrovascular Event. The SAE of cerebrovascular accident occurred in a
58 year old female after 70 days of treatment leading to study withdrawal and
hospitalization, in which no risk factors (other than age), no pre-existing condition, or
concomitant medications were described in the narrative. In the absence of a known
etiologies or contributing factors, a potential role of the study drug requires further
consideration. Yet, the study drug remains blinded at this time. Furthermore, this SAE
appears to be an isolated event, as it occurred in one subject out of 504 randomized
subjects in a 6- month study. Finally, safety findings described in the original NDA did
not reveal a signal for this type of an event or a related cardiovascular type of safety
signal.

Previous sections of this review describe additional vital sign data.

An ADO of mild thrombocytosis. One subject in one of the larger trials was an ADO
due to mild thrombocytosis, but this event resolved and was mild (study drug is blinded).

Reviewer Labeling Recommendations Regarding the Above Safety Update Information
of Ongoing and Recently Completed Trials.
This reviewer agrees that adverse event data from the single completed study on  — -

—  study should not be pooled with adverse event data from the Chronic Insomnia
trials already described in proposed labeling, given that the trials differed in many
respects including the one major difference in the patient population.

Refer to the final section of this review for further comments, conclusions and
recommendations.

Detailed Description of Safety Update Information of Completed and Ongoing
Trials (Items 10-14).

A summary of the results was previously provided, along with reviewer conclusions and
recommendations. The following paragraphs describe the safety results in more detail
with some italicized reviewer comments following specific aspects of the results or
regarding the sponsor’s comments or conclusions (as specified).
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Section A below describes the database examined for the Safety Update information.
The focus of this review is on deaths, serious adverse events and adverse dropouts which
are described in Sections B, C and D, respectively.

A. Database of the Safety Update Information.
Since the NDA was filed the sponsor has 6 clinical trials that were conducted under the
NDA.

Only one of these trials is completed, Study 190-028 which is a 2-nightly, placebo
controlied cross-over study in 22 randomized patients (21 completers) with -

———

The other five trials remain blinded and ongoing and are listed below:

¢ Study 190-050: A 6-month double-blind placebo controlled trial in patients with
primary insomnia. 504 subjects were randomized (2:1) to 3 mg or placebo po
Qhs (no completers and 55 early withdrawals).

¢ Study 190-029: A study of sperm motility in healthy males (92 randomized
subjects).

e Studies 190-052 (133 randomized subjects), -054 and -055 (with no more than 35
randomized subjects in each study) are short term trials (up to 8-weeks of double-
blind treatment) in patients with insomnia —

——t

The cut-off date for this update report is May 14, 2004.
Safety data from the ongoing trials is described as preliminary, unaudited data.

Since there were no adverse dropouts in the one completed trial (Study 190-028), CRFs
were not provided in the submission.

Instead of providing CRFs for serious adverse events and adverse dropouts in blinded
ongoing trials, the sponsor provided narratives.

The sponsor did not re-tabulate safety data tables (e.g. AE tables) since the only
unblinded and completed trial, was Study 190-028 which was conducted on patients with
— rather than on patients with the proposed indication for approval (Primary or
Chronic Insomnia).

Reviewer Comment Given the study population examined in Study 190-028, it is
appropriate not to pool data with safety data from the Primary Insomnia or Transient
Insomnia trials.

Section B. Deaths. No deaths were reported in Study 190-028 and in the S ongoing
trials,
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Section C. Serious Adverse Events
Serious Adverse Events of the One Completed, Unblinded Study (Study 190-028) of

22 Randomized Sleep Apnea Patients.
No serious adverse events (SAEs) were reported.

Serious Adverse Events in Ongoing, Blinded Trials.
Study 190-050: A Large Primary Insomnia, 6-month, Placebo Controlled Study of

504 Randomized Patients:

A listing of SAEs is provided in a summary table later in the section of the review. First,
events and brief narrative descriptions are summarized below. Several of these events
resulted in cessation in treatment.

One of the events was a malignancy of the breast (so 1 malignancy/an estimated 336
subjects randomized to 3 mg ESZ Qhs and an estimated 168 placebo randomized
subjects).

“Malignant Lump in Left Breast” which is the SAE term for subject 0392-022 who had
discovered a lump in her breast approximately 9-10 months prior to the study and had a
mammogram conducted prior to study entry that was “suspicious”. Approximately, 3
months after starting double-blind study drug, a biopsy was conducted and revealed
malignancy. The subject underwent mastectomy and withdrew from the study.

Reviewer Comment Regarding this SAE: The study had 303 randomized female
subjects (all male and female subjects were randomized to ESZ or placebo in a 2:1 ratio).
Given the sample size of subjects, the pre-existing findings in this subject and a treatment
duration of only 3 months (in which the study drug remains blinded) it is likely that this
event is not drug-related.

The first subject listed in the table with pneumonia, had pneumonia at screening. Subject
0415-016 had pneumonia with a fever of 103 degrees (at 28 days after the last dose of
study drug) that required hospitalization. However, treatment with the study drug was
discontinued (approximately after 1 week of treatment) because of hyponatremia (128
meq/L) of unclear etiology.

Reviewer Comment: A safety signal for pneumonia or a signal for hyponatremia was not
revealed in Chronic Insomnia trials (refer to the review of the original NDA). Therefore,
the above events of pneumonia and hyponatremia in the above described patient is likely
to be isolated(no SAEs or ADOs of preumonia in Chronic Insomnia trials as shown in
summary tables in the clinical review of the original NDA).

However, a drug-related effect on incidence of upper respiratory infections and in some

studies for other type of infections was revealed, as discussed under Item 2A, with
reviewer labeling recommendations.
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Chest Pain/Coronary Artery Disease Events: A total of 4 out of 504 randomized
subjects had chest pain, chest discomfort or coronary artery disease.

Discrepancies between the summary table listing the SAEs (provided by the sponsor and
shown above) and the narratives are noted in which the SAE terms appeared to be
inadvertently switched between 2 subjects in the summary table, as described in the
following. Note that the summary table has “chest pain of musculoskeletal origin™ listed
as the SAE for subject 0470-004 (found on page 27 of the clinstat/iss/iss.pdf file), yet the
narrative of this subject (found on page 31 of the same pdf file) has the event listed as
“coronary artery disecase” and no mention of musculoskeletal origin. Instead, this subject
required “open heart” surgery based on the narrative (this subject is described in more
detail later). Another subject (Subject 0480-033) is listed in the summary table as having
the SAE of “coronary artery disease.” The narrative for this subject has “chest pain” and
indicates that the chest pain was diagnosed in the emergency room as musculoskeletal in
nature. This patient was treated with Flexeril and Vicodan. Therefore, it appears that
the SAE terms of these two subjects were inadvertently, switched in the summary table.

The 4 SAEs of chest pain or coronary artery events are described in the following, based
on a review of the narratives. Two SAEs were negative for cardiac events (both had
negative work ups for cardiac disease and one was treated for musculoslelatal pain), the
other 2 occurred in males with risk factors or pre-existing conditions in which the one of
the subjects required “emergency open heart” surgery and the other subject had a positive
work-up for “coronary artery disease” (CAD).’

Cerebrovascular accident (CVA) occurred in a 58 year old female after 70 days of
treatment’leading to study withdrawal and hospitalization, in which no risk factors (other
than age), no pre-existing condition or concomitant medications were described.

Reviewer Comment regarding this CVA SAE: In the absence of more information the
relationship of this event with the study drug may be likely but the study drug is blinded
(subject may have been in the placebo group). More information should become
available as this subject is followed that may shed further light on contributory or causal
factors. Yer, this event is isolated (no other SAEs of cerebrovascular event were reported
in other trials reported in this submission or reported in trials of the original NDA, as
described in Section VI of the Clinical Review of the original NDA).

% In more detail, 2 male subjects had diagnostic findings for coronary artery disease (S
0472-004 and 5'0470-004). One subject required emergency “open-heart” surgery after
presenting with dyspnea one day after his last dose of treatment. Both men were over 50
years old and generally had pre-existing conditions or risk factors for coronary artery
disease. The third subject was a 53 year old female subject (04830-033) with chest pain
for several days. The emergency room work-up was negative for cardiac disease (2
negative ECGs and a negative chest x-ray) and she was treated for musculoskeletal pain.
The fourth subject was a 35 year old male, hospitalized for chest pain after 150 days of
double-blind study drug, who had “no ECG or biochemical evidence of cardiac
ischemia.”
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Listing of Serious Adverse Events in Study 190-050

Manufacturer’s | Subject Event
Case control ¥ ID¥

2004SP00000S | (0396-006 | Pacumonia
2004SP000040 | 0458-003 | Worsening of joint
pain
2004SP00D047 | 0472-004 | Left chesi
discomfort

2004SP00G04E | 1040013 | Acute appendicitis

2004SPO000ST | 0454-008 | Cholecystitis

20045P000067 | 0478-005 | Cerebrovascular
accident

20045P000070 | 1045-017 | Cheslt pain

2004SPONCOSO | 0480-033 | Coronary artery
discase

2004SPOO00EZ | 0470-004 | Chiest pain of
musculoskeletal

arigin
2004SPO00084 | 0392-002 | Right basai
pheumonia
2004SP0000%0O | 1095-012 | Malignant Lump in
left breast

Study 190-029: A Sperm Maotility Study with 92 Randomized Males.
One SAE of “Amputation of Right 3 and 4" Fingers

Study 190-052 A Placebo Controlled Study of 133 randomized subjects with —
—~ Insemnia. One SAE was reported which was upper respiratory tract infection in a
38 year old with history of sarcoidosis.

Studies 190-054 and -055 with only approximately 30 Randomized Subjects in Each:
No SAEs in either of these trials (approximately 30 randomized subjects in each trial).
Section D. Adverse Dropouts

Adverse Dropouts in Completed Study 190-028 of 22 Randomized —

Patients.

None were reported in this sole completed trial.

Adverse Dropouts in Ongoing, Blinded Trials.
Study 190-050 Primary Insomnia, 6-month Placebo Controlled Study of 504

Randomized Patients: Adverse dropouts (ADO) include the following: several ADQs
of somnolence or fatigue mild insomnia, one ADO of depression in a patient with pre-
existing depression and other psychiatric conditions, headache (2 Ss), GI upset (1S), back
pain (1S), unpleasant taste (1), worsening of diabetes (1S, this event continued after
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treatment cessation), a transient globus sensation (primary term: dysphagia) in which
treatment was not stopped, but was later stopped when fatigue and arthralgia were
reported (stopped on Day 49), erectile dysfunction (in a 48 year old after 7 days of
treatment), elevated thyroxine (which continued after stopping the drug), syncope (in a 60
year old taking atenalol, hydrochlorthiazide, later found to have hypokalemia).

Study 190-029: A Sperm Motility Study of 92 Randomized Subjects: No adverse
dropouts (ADOs) were reported.

Studies 190-052: A Placebo Controlled Study of 133 Randomized -~ Patients
with Insomnia. The following were the ADOs reported in this study {in 1 subject each,
unless otherwise specified). insomnia, increased agitation, headache and nausea and
accidental injury. Additional events are described in the following.

A 45 year old female reported a lump on her breast on Day 22 of treatment, but
mammography, ultrasound were negative and a “breast” surgeon gave the diagnosis of
breast cyst.

The following are additional ADOs, due to their unexpected nature (in the opinion of this
reviewer) in the absence of underlying conditions, risk factors or non-drug related
etiologies.

Sexual dysfunction was reported in 3 males on Days 3, 4 and 8 of treatment. One subject
had mld thrombocytosis on the day of randomization which resolved after 2 weeks
(levels drawn one week after receiving one week of study drug).

Reviewer Comments Regarding Unexpected ADOs of Sexual Dysfunction. Sexual
dysfunction is unexpected for the study drug or drug class, yet it occurred in 3 subjects.
A total of 133 subjects were randomized to blinded study drug. Safety findings of trials
Sor the Chronic Insomnia program did not include a signal for sexual dysfunction (as
described in Section VIII of the Clinical Review of the original NDA). It is likely that
these events are unique to the study population (not observed in other populations) and
may be expected event in this particular patient population ( —  patients).
Furthermore, the study drug remains blinded.

Studies 190 -054 and -055 with Approximately 30 Randomized Subjects in Each:
No ADOs were reported in these two studies.

Item 15. Worldwide Experience with Eszopiclone

Approvable Letter Comment
Provide a summary of worldwide experience on the safety of this drug. Include an updated
cstimate of use for drug marketed in other countries.

Response to Item 15 on Worldwide Experience
The sponsor only describes experience with zopiclone and not with eszopiclone, since the
latter has not been marketed (see Item 16 below).
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Reviewer Comments Regarding Worldwide Experience (Item 15)
Zopiclone postmarketing data was previously reviewed by the Safety Group with their
primary focus on neoplasia.

In the current submission the sponsor identified no cases of neoplasia in the updated
period report review or in a literature review for neoplasia.

Item 16. English translations of Foreign Approved Labeling for Eszopiclone
Approvable Letter Comment
Provide English translations of current approved foreign labeling not previously submitted.

The sponsor explicitly states under Item 16 of the response submission (on page 1008 of
the clinstat\iss.pdf file} that “eszopiclone is not marketed din any country at this time.”
However, copies of English translations of approved foreign labeling for zopiclone are
provided in the submission.

The racemic drug has not been withdrawn from the market due to regulatory reasons (any
discontinuations from the market were due to “commercial decisions™).

The following additional information regarding the foreign marketing of the racemic drug
is provided in the submission (the sponsor obtained this information from Aventis):
* A list of 65 countries in which the racemic drug is currently marketed
® A list of countries where the drug is not marketed (either discontinued or never
marketed)

¢ Countries in which Aventis withdrew approved applications.

Reviewer Comment and Conclusions. The sponsor indicates that eszopiclone is not
marketed in any non-US country, such that there is no approved labeling to provide, as
requested in the Approvable letier.

Zopiclone has not been withdrawn from the market due to regulatory reasons, but has
been withdrawn for non-regulatory, commercial reasons, as described above.

V. Items Related to Other Speciaities in the Approvable Letter (Items 4-5, 17, 18,
and 19)

Item 4. Controlled Substance Catepory

Approvable Letter Comment
We have determined that Estorra should be placed in Category IV of the Controlled
Substances Act.
Sponsor’s Response to Item 4.
The sponsor acknowledges this classification and includes the Category I'V classification
in their proposed labeling.

CMC Item 5.
Approvable Letter Comment
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You will need to develop a 1 mg tablet strength, or alternatively develop a scored 2 mg
strength. The 1 mg dose was clearly effective (for sleep latency) in elderly patients, and
should also be used in severely hepatically impaired patients, whose exposure is twice that
of normal patients. We believe that it would be important 1o have available the | mg
dosage strength for these and other sensitive patients.

This item is under review by CMC and CMC input remains pending at the time of this
writing.

Item 17. OCPB items.

OCPB consultant Dr. Andre Jackson has not expressed in unresolved issues from an
OCPB perspective. Refer to Dr. Jackson’s review of the 6/14/04 submission for details
(pending final Team Leader signature at the time of this writing).

Item 18. CMC item.
CMC input is pending at the time of this writing.

Item 19. DMETS, Nomeclature Item.
The DMETS review is pending at the time of this writing.

V1. Pediatric Research

Item 20. Pediatric Research Equity Act (PREA)

The sponsor requests a deferral of pediatric studies of adolescents is requested because

- They request a deferral
since the indication for adults is currently under review —
—— . They
suggest a defer date of —

A waiver for pediatric studies on younger children (<12 years old) is requested, since the
sponsor does not anticipate “that a sleep hypnotic should be considered for this younger
group.”

Reviewer Comments and Recommendations. According to a communication between
this reviewer and Team Leader, Dr. Paul Andreason (who was also the reviewer of the

— ., an Advisory Committee meeting was held that recommended that a
pediatric indication not be considered for the pediatric population, given that insomnia
or a disorder of Chronic insomnia remains poorly understood and ill-defined. It is this
reviewer's opinion that insomnia, potential causal factors, diagnostic criteria and
diagnostic methods for revealing the etiology and for making a diagnosis in children also
requires further development,

Deferral for consideration in conducting adolescent trials is reasonable given that this
NDA is not yet approved and if it is approved at the Agency level, then some
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postmarketing experience would be advantageous before considering an adolescent
development program. Furthermore, if and when the NDA is approved, consideration
should be given to safety concerns that may be identified as needing further Phase [V or
postmarketing, epidemiological investigation and that may need to be addressed before
considering an adolescent development program.

YII. Promotional Materials

Item 21. Promeotional Materials and Advertising, DDMAC Item. .
These materials were not included in the submission, as they will be sent later, upon
request.

VIIIL. Overall Conclusions and Additional Key Labeling Recommendations, Not
Addressed in Previous Sections

Refer to the Approvable Letter regarding the issues being addressed in this review.

Aside from the concern of neoplasia, the current submission does not describe any
remarkable new safety finding that this reviewer considers to be present a non-approvable
issue. That is, the current submission does not provide any new reason(s) for
considering eszopiclone as not being adequately safe or efficacious for approval of the
NDA, as described in more detail below.

In light of the Agency action for giving this NDA an approvable action the following are
comments and recommendations to be considered before the Agency grants an approved
action on this NDA (comments and recommendations provided in this review are from a
clinical perspective).

Key Labeling Issues and Recommendations, not provided in Previous Sections

Refer to previous sections of this review for labeling recommendations relevant to
each clinical item and clinical labeling item addressed in the current approvable
response submission. The following provides additional key labeling
recommendations.

All labeling recommendations in this reviewer are based on labeling proposed by the
sponsor in the labeling\other.pdf file (a highlighted version). Annotations to labeling
changes were provided in an annotated version (in a pdf file) in the current
submission.
The following are the additional key labeling recommendations:
1. Neoplasia and Gynecological Events. Consultations were requested
regarding neoplasia and gynecological events (from Divisions of oncology and
reproductive urological drug products). See questions sent to the consultants in this
review, under Clinical Item 1. Input from the consultants.
2. Sleep Maintenance and other Proposed Efficacy Claims. Proposed
labeling has the terms maintenance under “Indications and Usage™ and in other
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section of labeling. It is recommended that this section only specifies the mdlcatlon
for - — , rather than -

for sleep maintenance — for reasons that follow. It is also more
accurate to describe actual primary and key secondary variables than to make
inferences on validity, specificity and reliability as measures of different aspects of
sleep of sleep disturbances. Results of variables that were not declared a priori as
primary and key secondary variables should not be included in labelmg Finally,

the emphasis of treatment should be for ° —

(as described in a separate item below).

Proposed labeling specifies that —

/

Under the Geriatric Use Section of labeling indicates tha: -

There are several unresolved issues regarding claims of sleep maintenance ——
—_ . (in the opinion of this reviewer), as described in the following
paragraphs.

The issue of difficulties ir =~ ___ 0 sleep maintenance as distinct subtypes
of sleep disturbances of Chronic/Primary Insomnia to be included in proposed
labeling is complex and the proposed nomenclature / * ~ ..~ sleep
maintenance) is not clearly defined in the submission. The following are some
additional comments/issues that would need to be addressed:
» The DSM-IV does not specify diagnostic subtypes of sleep disturbances in
patients with Primary Insomnia.
* Any proposed nomenclature for labeling needs to be clearly and operationally
defined with a clear, established scientific and clinical basis.
* Itis not clear if the two subtypes of sleep disturbances (sleep maintenance

| /
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The following are some additional concerns regarding the sponsor’s trials with
respect to making claims in demonstrating efficacy for sleep “maintenance™ during
the night. — ' T

——

e Aside from the problem regarding established diagnostic criteria for
subtypes of Chronic Insomnia and in establishing an adequate
characterization of subgroups of Chronic Insomnia patient populations, the
sponsor’s Chronic Insomnia trials did not distinguish subjects according to
the specific types of sleep disturbances or combinations of sleep
disturbances (e.g. did not include only one subtype in a given trial or include
parallel groups of patient populations with each subtype, and/or combination
of subtypes).

e The concern for overlap between various primary efficacy and key
secondary variables and whether or not the variables can adequately
Adictinoniich (with reliabilitv and validity) betweep  —

e The sponsor’s proposed maintenanc — ~laims are based on
subjective, as well as objective sleep measures. Aside from previous issues,
it is not clear if subjective measures reflect the same type of sleep
disturbances that are reflected by objective measures (assuming they are
specific to a given sleep disturbance). So assuming a given objective sleep
measure is valid, specific and reiiable in detecting efficacy on a specific
sleep disturbance in the Chronic Insomnia population, is there a subjective
sleep measure that is also specific, valid and reliable in detecting efficacy on
this same specific measure.

Given the concerns, as described above, it is difficult to interpret the results of the
sleep measures in objective or in subjective sleep studies with regards to specific
sleep effects. A discussion of potential issues, with a rationale as to why such
issues were not a concern to the sponsor, cannot be found in the original or current
submission.

Instead of adopting new nomenclature and making inferences as to the

interpretation of this nomenclature, it is recommended that the language in pertinent
sections of approved labeling for -
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In addition to the above, also refer to previous items regarding recommended

P

indication and regarding an emphasis or

Alternatively, consideration should be given to an Advisory Committee meeting to
address this issue and concerns, as described above.

The above were similar issues raised with the sponsor of IND  — it meetings
with the sponsor and as described in clinical reviews under the IND. This IND was

e

3. Description of Efficacy Results under “Clinical Trials.” As described in
more detail under Item 9B in this review, the sponsor describes results on a number
of efficacy variables under “Clinical Trials” that included variables that were not
primary or key secondary variables. This includes the first paragraph of this
section, as well as subsequent sections describing results of specific studies. As
previously indicated in the Approvable Letter, it is recommended that the results of
only the primary and key secondary variables of each trial in labeling be described
for all Phase 111 trials (elderly and non-elderly) in all relevant sections of labeling.

Furthermore, it is recommended that only the specific primary and key
variable term be used and that these terms are not replaced by another word
such as in the following examples. Sleep maintenance appears in several
places under the description of study results in the “Clinical Trials” section.
This term is used in place of the actual vaniable employed in the given trial
(sleep efficiency). Sleep maintenance should be deleted. Any trial using
sleep efficiency as a primary or key secondary variable should describe the
actual variable, “sleep efficiency” rather than replacing with another term,
such as sleep maintenance. See the above discussion regarding additional
concerns in making sleep maintenance claims.

Finally, not all key secondary results were positive (reached a level of
significance) and should be described as such in labeling. For example,
Objective WASO in Study 190-045 showed a p value of 0.328 when
comparing the 3 mg group to the placebo group. Revise the description of
each study to show the actual study results.
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5. Recommended Starting Dose, Maximum Dose in Elderly and Non-
Elderly Adults. The starting dose levels should be at the lowest possible

efficacious dose, as well as specifying a maximum, not-to-exceed dose-level for
non-elderly adults and for elderly adults.

Given the above recommendations, the “Dosage and Administration” section of
labeling should include —
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6. Patient Information Section. The proposed labeling shows few changes in
this labeling section from the Approvable Letter version of labeling. However, a
few exceptions are noted below. In summary, this section of labeling should reflect
other safety concerns and recommendations described elsewhere in this review and
in labeling. The following focuses on revisions from those of the Approvable
Letter version.

The sponsor’s proposed labeling revisions include a change in language
describing — in the Patient Information section
are not recommended if the NDA is approved at the Agency level. The sponsor
deleted the phrase describing the T

The revised paragraph (as above) should remain as specified in labeling'attached to
the Approvable Letter, which is also the —

———

Given previous recommendations regarding a maximum recommended dose-level
in other labeling sections, it is important to note the following regarding the Patient
Information section. This patient labeling section includes a bulleted item under

/

Another revision of the patient information section of labeling is previously
described under Clinical Labeling Item 9G in Section Il of this review.

- T v LI " .. -_— - i

/
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8.  Accidental Injury. Refer to Section II, Item 2 B for labeling
recommendations.

9.  Possible New Onset Depression Under Warnings and Precautions. See
additional comments below regarding a signal for depression, primarily with long
term use, as observed in the longterm study (190-049} in which a number of ADOs
of depression occurred in patients that had no prior history. One caveat to
interpreting the results on depression is that undiagnosed Major depressive disorder
in patients with a chief complaint of insomnia (particularly in the primary care
sefting) is not uncommon. See a more complete discussion of this observation
below and refer to the Section VIII of the original review.

Given the observations of AEs and ADOs of depression, the last sentence of the

10. Hallucinations in Patients with a History of Benzodiazepine Abuse. The
Precautions, Warning and Drug Abuse and Dependence sections of labeling should
include a description of the high incidence of hallucinations in subjects in a study of
this population (refer to Secion VIIIQ of the original review). This is an issue for
consideration by CSS.

11. Respiratory Drive Effects. The sponsor describes the results of a respiratory
drive study 190-012 in the second paragraph of the “Use in Patients with
Concomitant Illness” subsection. It is recommended that this section be revised to

/
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a)

12.  Nursing Mothers. The sponsor’s proposed labeling indicates that caution
should be exercised in treating breastfeeding mothers. However, it is recommended

/

[

13. Studies Pertinent to Safety Concerns for Sedative/Hypnotic Drugs.” See
previous labeling recommendations under Items 8-9 in Section I1I of this review.
The following are additional recommendations for this section.

a) Under the ¢ - . subsection on withdrawal
AEs. It is recommended that withdrawal AEs (AEs that occurred after cessation of
double-blind treatment) in  —

{

b} Under the —_— ) “? subsection. In addition to previous
recommendations for this subsection it is also recommended that the following
statement appear in the last paragraph of this subsection:

/ o J

{

14. Recommendations for the Adverse Reactions Section of Labeling

Refer to Item 9 in Section HI of this review.

The section on adverse dropouts (“Adverse Events Resulting in...”") under Adverse
Reactions should be revised as follows:
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. To show the incidence of ADOs for the elderly trials, combined (as the sponsor
has done in their first sentence in this subsection of labeling, see the bottom of page
13/14 of the pdf file). However, this sentence should be revised to specify that the

/

. The second sentence .. ~—

. The last statement of this section specifies that * ... 7

/
/
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d) Dose related AEs should also be noted under the Adverse Events subsections of
labeling using the following criteria: AEs with an incidence of at least 2% in the
high dose ESZ group and at —_— Jbserved in placebo, and is also
numerically greater than the incidence in the low dose ESZ group.

Consequently, Table 1 of labeling should be followedbya ~—

15. Drug Abuse and Dependence section in addition to the above
recommendation regarding hallucinations, the following is noted. The sponsor
changed this section of labeling which deviates from standard language for this
section of labeling for the drug class. Dr. Syliva Calderon (the CSS reviewer)
recommends standard language regarding tolerance, abuse and dependence.
16. Geriatric Use Section.

Also, see previous recommendations relevant to the section of labeling
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18. Inconclusive Thyroid Function Results. In the opinion of this reviewer,
thyroid results (as descried in the original clinical review) are inconclusive (in part
due to studies not designed to examine thyroid effects) but are not a reason for not
considering ESZ treatment unsafe in the population, dose-levels and duration

~ 1 of treatment discussed in this section of this review. Consideration
should be given o resolving these inconclusive findings either by seeking
consultative input in the Agency or by further investigation and by postmarketing
monitoring for related events. ‘

The above recommendations for labeling do not address the issue of neoplasia and
gynecological adverse event findings, as consultative input is pending at the time of
this writing, as previously discussed in this review.

A Pharmacelogy Toxicology related Change Proposed by the sponsor.
The following is a change in describing pharmacodynamic properties of the drug in
proposed labeling:

Thea snonser added the following:

.
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Therefore, consideration should be given to revising this section of labeling as
suggested by Dr. Atrakchi.

The following are additional comments regarding potential safety concerns and
are additional reasonsfor | — _ __ _____ . _______
—_ \as previously recommended):
1. Hyperglycemia and Decreased Platelet Count. The original review describes a
possible association between hyperglycemia and decreased platelet count in subjects
with supra-therapeutic plasma levels of eszopiclone in special population PK studies
(hepatic, renal impairment PK studies). For reasons previously described in the
original review, these results are difficult to interpret.

More subtle findings on the incidence of outliers on hematuria and on glucose
related laboratory parameters were observed in elderly subjects treatment daily for 2-
weeks (see Section VII of the review of the original NDA).

Other subtle platelet findings were observed in a non-elderly long term trial (190-
049), of small magnitude, as previously described.

While potential effects on platelets were small in the above trials, effects on
glucose were of sufficient magnitude in the Phase I special population PX trials and
these trials included diabetic patients, that one should consider drug effects on
increasing glucose in diabetic patients. An SAE (also an ADO) of “new onset
diabetes mellitus™ was reported in the longterm non-elderly study (190-049) and one
of the ongoing longterm Chronic Insomnia trial (190-500) described in Section I'V of
this review had “worsening” of their diabetes.

2. Psychiatric and CNS Effects

Refer to the original NDA review for details and concerns (Section VIIL.Q) in
treatment group difterences on incidence of CNS AEs (such as agitation, memory
impairment of all trials combined, depression and others) appeared somewhat greater
in eszopiclone Chronic Insomnia trials than that described for Phase Il trials of
Sonata™ (refer to approved labeling). Also there were 3 SAEs of agitation or hostile
behavior (SAE term in the latter was neurosis) and 5 ADOs of agitation in the 6-
month DB phase of Study 190-049. The Warning section of labeling includes
precautionary statements relevant to these neuropsychiatric concermns.

One concern is regarding depression during treatment. Depression was an
AE in 4.6% eszopiclone.subjects compared to 1.5% placebo subjects of the DB phase
of the same study and there were 2% ADOs of depression (12/593 subjects) in the
eszopiclone group compared to 0 placebo subjects. Most of the 12 ADOs were in
patients with no prior psychiatric history. While, it is not uncommon for patients to
present with a chief comptaint of insomnia to have an undetected, underlying mood
disorder, one cannot assume this in these reported ADOs. Therefore,
recommendations are made above, regarding the Warning and Precuations section ob
labeling.

Contusion and other AEs are previously described in Section VIIIQ of the
original NDA review, that were observed even at therapeutic dose-levels several trials
whereby a maximum dose-level and treatment duration for non-elderly and elderly
adults should be provided in appropriate labeling sections.
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4. Tolerance and Rebound Effects. Refer to the original NDA review regarding
observations and discussions of potential tolerance and rebound effects (primarily in
Section VIB, such as Study 190-046). However, potential tolerance effects, if
present, appear to be small. Yet, possible rebound effects would suggest that
tolerance could develop. These potential concerns provide further support for the
above labeling recommendations fe — or recommended starting
dose-levels that are generally the lowest dose-levels in pivotal trials and were found
to show significant treatment group effects compared to placebo.

Karen L. Brugge, M.D.
Medical Review Officer, DNDP

FDA CDER ODE1 DNDP HFD 120
cC: IND

HFD 120

P Andreason/K Brugge/R Gujreel/M Mille/T Laughren/A Atkrachi/A Jackson/G Gill-
Sangha/N Khin/ § Calderon
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: February 24, 2004

FROM: Director, Office of Drug Evaluation [, HFD-101

SUBJECT: Action on NDA 21-476, eszdpicione (Estorra), for treatment of insomnia

TO: File, NDA 21-476 ,
L Introduction

Division reviews and memos clearly define what is, and what is not, clear about eszopiclone.

A. It is clearly an effective treatment of insomnia. This has been shown in younger and
older patients, for periods up to 6 months, and the dose is reasonably well defined. I
should note that study 045, despite its short treatment periods, seems to me to be an
adequate and well-controlled study supporting effectiveness, despite reservations of Drs.
Katz and Andreason. It really makes no difference whether a study is “phase 2 or
“phase 3,” if it’s adequate and well-controlled, which this was. [ also note our
longstanding preference for parallel, rather than x-over studies, and believe it could use
reconsideration rather than further endorsement.] Doses of 1-3 mg are all effective and
there is at least some evidence that 3 mg is more effective than 2 mg, but with increasing
rates of unpleasant taste, lost libido, dry mouth, and perhaps hallucinations and dizziness
in the elderly. I believe the starting dose should be 2 mg (! mg in the elderly). The odd
findings of infections and accidental injury deserve further attention, improbably drug-
caused as they seem and the human tumors also need further examination. The concern
that the unpleasant taste caused by eszopiclone might have unblinded the studies
sufficiently to have affected their credibility, while interesting, does not seem persuasive
to me, as the rate of this reaction at low doses (where effect is still shown), while still
substantial, does not seem nearly high enough to account for the effectiveness seen. 1
would also be very astonished to learn that there is a placebo response measurable on
polysomnography. The analyses of this issue suggested by Dr. Katz (page 12 of his
February 20, 2004 review) seem reasonable.

B. The main issue is the possible rodent carcinogenicity. I accept the conclusion of Drs.
Rosloff and Atrakchi that the fibromas and sarcomas in male mice and thyroid follicular
cell Ca in male rats have been adequately explained and do not represent a risk to
humans. This leaves the pulmonary adenomas and adenocarcinomas in female mice and
mammary adenocarcinomas in female rats for further consideration.



IL

ML

Findings

A.

The results of concern in female mice with respect to pulmenary tumors are from a
racemate study:

C, C; 1 mg/kg 10 mgkeg | 100 mg/ke
Ad 96 | 7.7 9.6 5.7 19.2
Ca 0 0 1.9 0 3.8
Ad+Ca | 96 | 7.7 11.5 57 23.1

Nao early onset.

No tumors in study of eszopiclone at exposures 12 times higher than S-
zopiclone in the racemate sudy in a different mouse strain.

The 23.1% is >historical range, but is based on many tore sections. In fact, every group
in the study, except for 10 mg/kg, but including the two control groups, had adenoma
rates outside the historical range of 1.7-6.8%. All groups were within historical rates of
carcinoma {0-5.8%).

The breast adenocarcinoma results of concern in female rats are also from a racemate
study:

C | C [ 1mgkg | 10meke [ 100 mg/kp
Ad+Carate | 8% | 22% | 18% 30% 36%

HD is significantly greater than the combined control groups but | believe this is an
incorrect analysis. The purpose of having 2 discrete control groups is to allow
examination of their variability, a purpose that is utterly defeated by pooling them. (If
you wanted a larger control group, just make it larger, don’t have 2 groups.) In fact,
using C,, there would seem to be no significant difference between HI? and C, and
(eyeballing) no positive trend test either. Put another way, only one of two identical
racemate studies (with common treatment groups but separate controls) had a “finding.”
Note also that the % difference between C, and C, (14%) is quite similar to the
difference between C, and 10/100 {8% and 14%). In other words, and for unclear
reasons, the rates of these tumors are highly variable.

The sponsor’s explanation — that the drug induces senescence and senescence causes
tumors — does not appear very satisfying,

The rat singie isomer study at doses up to about 1/2 the racemate dose showed nothing at
all,

Discussion, carcinogenicity

I believe

, a5 does Dr. Rosloff, who is extremely experienced in these matters, that the

carcinogenicity findings are very weak, short of what would be needed to reach a NA conclusion
at this stage, and similar to findings in drugs we have approved for symptomatic conditions. {Dr.
Rosloff states this too, but we would need to find such cases to support this point fully )

The pulmonary tumors in mice are not seen in a second mouse study at 12 times the
exposure of S-isomer (or 6 times exposure to combined isomers). While it is a different




Iv.

strain, one expects some consistency in results and I believe this substantially weakens
the observation, as does also the negative P-53 mouse study.

2. With respect to rat breast tumors, as noted above, the point of having 2 controls is to
examine the variability of the control. Indeed C2 is well outside the upper limit of the
historical range, greatly weakening the importance of the observation that the mid- and
high-dosage groups are outside that range. In addition, the S-isomer study showed
nothing at a dose of 50% of the total racemate dose, a dose well above the mid dose of
the racemate study. Once again, the racemate finding is not replicable,

I should note that 1 futly agree with Dr. Katz’s conclusion that there is no good reason to accept a
human risk for a hypnotic drug with no advantage over alternatives that lack this risk. My
conclusion that the drug can be considered approvable is based on my view that 1) the
carcinogenicity findings with the racemate are very weak in the first place and 2} are simply not
present in the single enantiomer studies. Ido not believe that an unreplicated weak finding should
lead us to conclude that there is a human risk.

Conclusions

I believe the NDA should be considered approvable for reasons similar to those put forth by Dr.
Rosloff and elaborated above. Obviously, any matter on which the pharm/tox and clinical groups
disagree among themselves deserves continued attention.

As noted above, the questions posed to resolve the human neoplasia reports (Dr. Brugge’s
principal reason for recommending NA) should be answered.

[I note that | can’t find reviews of the new eszopiclone rat or mouse studies. Also, there appear to
have been consultants on the rodent carcinogenicity studies (pharm/tox, page 152); what do we
think of their views?]

Appears This Way
On Original
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MEMORANDUM
DATE: February 20, 2004

FROM: Director
Division of Neuropharmacological Drug Products/HFD-120

TO: File, NDA 21-476

SUBJECT: Recommendation for action on NDA 21-478, for the use of Estorra
(eszopiclone) Tablets in the Treatment of Insomnia

NDA 21-476, for the use of Estorra (eszopiclone) Tablets in the Treatment of
Insomnia, was submitted by Sepracor on 1/30/03. Eszopiclone is the s-isomer of
racemic zopiclone, a hypnotic marketed in 85 countries. The sponsor of
zopiclone (Rhone Poulenc Rorer) was told by this division a number of years ago
that that ¢ i N . _

o —_— The issue of carcinogenicity with
zopiclone/eszopiclone has been the subject of numerous discussions between
the division and Sepracor over time. Based on these discussions, and the
sponsor's generation of data that they believe establish that the animai findings
with zopiclone are not relevant for humans, we decided that the application could
be filed and reviewed. The sponsor submitted data from new carcinogenicity
studies with eszopiclone in the tast 3 months of the original review cycle, so the
current PDUFA due date is 2/29/04.

The application contains the results of 6 controlled trials (5 in patients with
chronic insomnia, one in a transient insomnia model), safety data meeting ICH
guidelines for exposure at appropriate durations, and the required pre-clinical,
CMC, biopharmaceutic, and abuse liability data. The application has been
reviewed by Dr. Karen Brugge, medical officer (review dated 9/15/03), Dr. Ohidul
Siddiqui, statistician (review dated 11/14/03), Dr. Gurpreet Gill-Sangha, chemist
(reviews dated 9/30/03 and 11/6/03), Dr. Aisar Atrakchi, pharmacologist (review
dated 2/19/04), Dr. Barry Rosloff, supervisory pharmacologist (memo dated
2/19/04), Roswitha Kelly, statistician (review dated 12/4/03), Dr. Andre Jackson,
Office of Clinical Pharmacology and Biopharmaceutics (reviews dated 9/23/03
and 2/19/04), Dr. Silvia Calderon, Controlled Substances Staff (review dated
11/25/03), Carol Pamer, Division of Drug Risk Evaluation (review dated 9/2/03),
Linda Y. Kim-Jung, Division of Medication Errors and Technical Support
(DMETS; review dated 12/9/03), Drs. Tamal Chakraborti and Nilufer Tampal,
Division of Scientific Investigations, Dr. Ni Khin, Division of Scientific
Investigations (review dated 11/10/03), Dr. Gerard Boehm, safety reviewer
(review dated 10/8/03), and Dr. Paul Andreason, Psychiatric Drugs Team Leader
(memo dated 11/7/03). Drs. Brugge. Andreason, and Atrakchi recommend that
the application be Not Approved, though Dr. Rosloff.concludes that the pre- -
clinical data not serve as a reason for a Not Approvable action. In this memo, |



will offer a brief review of the relevant data, and the recommendation of the
division for action on this application.

Effectiveness

As noted above, the sponsor has submitted the results of 6 controlled trials; 5 in
patients with chronic insomnia and 1 in a transient insomnia model.

1) Study 045 was a 6 period cross-over study, each treatment period of 2 days
of treatment, employing doses of 1, 2, 2.5, 3 mg of esz, zolpidem 10 mg, and
placebo.

2) Study 046 was a parallel group study in which patients with chronic insomnia
were randomized to receive 2 mg, 3 mg, or placebo for 44 days.

3) Study 049 was a parallel group study in which patients with chronic insomnia
were randomized to receive either 3mg or placebo for 6 months.

4) Study 047 was a parallel group study in which elderly patients with chronic
insomnia were randomized to receive 2 mg or placebo for 2 weeks.

5) Study 048 was a parallel group study in which elderly patients with chronic
insomnia were randomized to receive 1 mg, 2 mg, or placebo for 2 weeks.

6) Study 026 was a parallel group study in which normal volunteers were
assessed in a sleep lab (transient insomnia model). In this study, patients
were randomized to receive 3 mg, 3.5 mg, or placebo.

All studies except for Studies 049 and 048 used as their primary outcome
measure Objective Latency to Persistent Sleep (LPS) as measured by
polysomnography (PSG). Studies 049 and 048 used subjective sleep latency as
their primary outcome measure. The following tables provide the relevant data
for the primary outcome measures in each of these studies. The completion rate
in all studies, save Study 049, was 90% or greater. In Study 049, the completion
rate was about 60% in both treatment groups.

Study 045

1mg 2mg 2.5 mg Img Zol Pbo
N 63 63 65 64 64 63
Mean 25.2 20.1 18.6 18.3 16.6 37.8

P-value <.0001 <.0001 <.0001 <.0001 <.0001



Study 046

N
Mean
P-value

Study 047

N
Mean
P-value

Study 26

N
Mean
P-value

Study 049

N
Mean
P-value

Study 048

N
Mean
P-value

2mg

104
23.0
<.0001

2mg

136
19.3
<.0001

3mg

98
9.1
<.0001

3mg

583
46.7
<.0001

1mg

70
54.7
.009

105
18.0
< 0001

Pbo

128
40.8

3.5mg

96
6.6
<.0001

Pbo

195
64.7

2mg

79
50.7
.003

Pbo

99
33.0

Pbo

98
17.9

Pbo

79
87.6




The following p-values were obtained in the following studies for the key
secondary outcome measures, Objective Sleep Efficiency (OSE), Objective
Wake Time After Sleep Onset (WASQO), and Subjective Total Sleep Time (TST):

1mg 2mg 2.5 mg 3mg 3.5mg Pbo
Study 045
OSE <.0001 <.0001 <.0001
WASO .018 012 33
Study 046
OSE 0059 <.0001
WASO .26 .0055
Study 049
TST <.0001
Study 047
WASO 035
Study 048
TST 27 .0003
Study 026
OSE <.0001 <.0001
Safety

A total of 1839 subjects received at least one dose of eszopiclone; 1076 subjects
received at least one dose of 3 mg. A total of 360 patients received 3 mg for at
least 6 months, and 296 patients received 3 mg for at least 1 year.

There were no deaths in patients receiving eszopiclone in the NDA database.
There were few serious adverse events reported in controlled trials that could
reasonably be attributed to treatment. There were 18/593 (3%) SAEs in drug
treated patients in Study 049 (6 month controlled trial) compared to 2/195 (1%) in
placebo patients. No single ADR among these in the drug-treated group
occurred in more than 3 patients (chest pain, Gl disorder [2 appendicitis]
occurred in 3 patienis each; agitation occurred in 2 patients).



Adverse Dropouts

In the 6 month study (Study 049), 13% of patients discontinued due to an
adverse event compared to 7% of placebo patients. Only Depression occurred in
at least 2% of eszopiclone treated patients and with an incidence twice that of the
placebo patients. No single adverse event responsible for discontinuation met
these criteria in the other controlled trials.

Adverse events
The following chart displays the adverse events occurring in at least 2% of

eszopiclone treated patients with an incidence at least twice that in the placebo
patients in the 2 week studies in elderly patients:

ADR ESZ PBOC
N=315 N=208
Unpleasant taste 10% 1%
Dry Mouth 5% 2%
Dizziness 4% 2%
Pain 4% 2%
Accidental injury 2% 1%
Back Pain 2% 0%
Abnormal dreams 2% 1%
Nervousness 2% 1%
Pruritis 2% 1%

The following chart displays the adverse events occurring in at least 2% of
eszopiclone treated patients with an incidence at least twice that in the placebo
patients in the 6 week study:

ADR ESZ PBC
N=209 N=99
Unpleasant Taste 26% 3%
Somnolence 9% 3%
Infection 8% 3%
Dry Mouth 6% 3%
Rash 3% 1%
Viral Infection 3% 1%
Anxiety 2% 0%
Depression 2% 0%

Hallucinations 2% 0%




The following chart displays the adverse events occurring in at least 2% of
eszopicione treated patients with an incidence at least twice that in the placebo
patients in the 6 month study:

ADR ESZ PBO
N=593 N=195
Unpleasant Taste 26% 6%
Infection 16% 7%
Dizziness 10% 3%
Pharyngitis 10% 5%
Somnolence 9% 3%
Back Pain 8% 3%
Dry Mouth 7% 2%
Depression 5% 2%
Anxiety 4% 2%
Arthralgia 3% 1%
Fever 2% 1%
Neck Pain 2% 1%
Peripheral Edema 2% 1%
uTl 2% 1%
Otitis Media 2% 1%

The following ADRs can reasonably be considered to be dose related:

Two Week Studies in Elderly Subject

ADR Pbo 1mg
Dry Mouth 2% 2%
Dizziness 2% 2%
Unpleasant taste 1% 7%

Six Week Study in Non-elderly Adults

ADR Pbo 2mg
Infection 3% 5%
Dry Mouth 3% 5%
Hallucinations 0% 1%
Libido Decreased 0% 0%

Unpleasant taste 3% 17%

2mg

7%
6%
12%

3mg

10%
7%
3%
3%
34%



Vital Signs and EKG findings

There were small mean decreases in systolic blood pressure (mean decrease of
5-6 mm Hg at 3 mg [N=123] vs essentially no change from baseline in placebo
patients [N=124]) measured close to Tmax. There appears to have been no
presentation of the proportion of patients by treatment group who met ouitlier
criteria for vital signs. There were no orthostatic vital sign data submitted.

There were no important mean changes in any EKG parameters measured at
approximate Tmax in 57 patients treated with 3 mg in a Phase 1 study. There
also appears to have been no presentation of the proportion of patients who met
outlier criteria for EKG intervals.

Laboratory tests

There were no important between-treatment mean changes in routine laboratory
tests in the 6 month controlted trial, nor were there any important between-
treatment differences in the proportion of patients who met outlier criteria for
routine laboratory tests in this study.

Next Day Effects

The sponsor performed two formal cross-over studies (each with N=12), one in
healthy volunteers, one in patients with chronic insomnia, in which patients
received one night each of Estorra 2 mg, 3 mg, flurazepam 30 mg, and placebo.
Each patient was tested with a battery of computerized cognitive tests that
ostensibly assessed numerous domains of functioning (e.g., various measures of
attention, speed of recognition, responses, etc.) at both 9.5 and 12 hours after
dosing. In general, there were numerous decrements in functioning on drug
(some dose related) compared to placebo, though few reached formal statisticat
significance (see Dr. Brugge's review, appendix, Tables VIIA1-VIIA12, pages
202-214).

Formal testing of next day effects in chronically treated patients was not done.
Withdrawal effects

The sponsor presented withdrawal adverse events for three two studies: Study
046, the 6 week trial in non-elderly adults, Study 048, a 2 week trial in elderly
patients, and Study 049, the 6 month trial. For the latter study, as Dr. Brugge
notes, the sponsor reported spontaneously reported adverse events within the 2
weeks after drug discontinuation; therefore, this cannot be considered an
adequate assessment of potential withdrawal effects.

In Study 046, the sponsor assessed various sleep parameters throughout the
treatment period and on the first and second nights after drug discontinuation. In



general, patients withdrawn from drug demonstrated a worsening on these
measures compared to their last on-study measurements, as well as a worsening
on these measures compared to their pre-study baseline (this latter is usually
considered as the definition of "rebound”). Some of these changes, both within-
treatment as well as drug-placebo differences were statistically significant, more
commonly on the first post-discontinuation night. These changes were resolving
by the second post-discontinuation night.

Adverse events after drug discontinuation were those reported the day after drug
discontinuation if the patient completed the study or within 48 hours after early
discontinuation. Only Abnormal Dreams (0%, 0%, 2% in the placebo, 2 mg, and
3 mg groups, respectively) appeared to increase with dose.

In Study 048, there also appeared to be a worsening on several sleep
parameters on the first night after drug discontinuation compared to the last on-
treatment night, but in general the post-treatment values were about the same as
those at baseline. Although several adverse events occurred at a greater
incidence in the 2 mg group compared to placebo within the first 1-2 days after
treatment discontinuation, any specific event appeared to have occurred in no
more than a few patients.

Other Potential Safety Issues .
As Dr. Brugge notes, there appears to be an increased incidence of “Infection”
on drug compared to placebo, but the sponsor has included under this preferred
term only a restricted set of verbatim terms (e.g., the sponsor did not include
pharyngitis, bronchitis, etc. in their incidence calculations). While it is not obvious
why there should be an increase in the incidence of various kinds of infection on
drug compared to placebo, we cannot ignore the finding, if it is one.

Further, there also appears to be an increased incidence of "Accidental injury" on
drug compared to placebo, but, as in the case of "Infection”, it is not clear that the
sponsor has included all possibly relevant verbatim terms in this calculation
("accidental injury” is a preferred term under which sponsors often do not
subsume all potentially relevant verbatim terms, in my experience).

Carcinogenicity

As noted above, the issue of carcinogenicity has been prominent in the
development of this drug. The division had previously informed RPR that the

/

In this application, the sponsor has submitted the carcinogenicity studies
previously performed with zopiclone, as well as additional studies they have



performed with eszopiclone itself. These latter studies include two year studies
in mice and rats, as well as a p53 study in mice (eszopiclone and a primary
metabolite, S-desmethylzopiclone, are genotoxic). As Drs. Atrakchi and Rosloff
note, all of the studies done with eszopiclone itself are negative. The two year
mouse study, however, is considered technically inadequate, because an MTD
was not reached; in this study, though, exposure to S-zopiclone was greater than
that in the study with the racemate. The two year rat study reached an MTD, but
the exposures to s-zopiclone in this study were less than those achieved in the
rat study with the racemate.

As noted, all of the tumor findings were seen only in the studies with the
racemate.

Four tumor types were seen: fibromas and sarcomas in male mice, pulmonary
adenomas and adenocarcinomas in female mice, mammary adenocarcinomas in
female rats, and thyroid follicular cell carcinomas in male rats. The sponsor has
provided arguments to support their conclusions that these tumors are not
relevant for people.

Regarding the fibromas and sarcomas in male mice, the sponsor argues that the
increase in these tumors was secondary to aggression in mice that were group-
housed (fighting resulted in the production of encrustations leading to tumors).
Studies done in animals caged individually showed no such tumors. Both Drs.
Rosloff and Atrakchi agree that the sponsor’s explanation is acceptable.

Regarding the thyroid follicular cell carcinomas in male rats, the sponsor argues
that these tumors are a result of increased circulating TSH that is related to a
decrease in circulating thyroid hormone that is itself secondary to induction of
hepatic metabolizing enzymes. This is a commonly proposed mechanism
presumed to underfie this tumor type in animals, and it is also generally agreed
that this mechanism is irrelevant for humans. Both Drs. Atrakchi and Rosloff
agree that this argument reasonably supports the conclusion that this tumor type
is not relevant for humans.

Regarding the pulmonary tumors in female mice, the relevant incidences are
given below (taken from Dr. Rosloff's memo of 2/19/04):

Control 1 Control 2 1 mg/kg 10 mg/kg 100 mg/kg

Adenoma 9.6% 7.7% 9.6% 5.7% 18.2%
Carcinoma 0% 0% 1.9% 0% 3.8%
Ad or Ca 9.6% 7.7% 11.5% 5.7% 23.1%




The trend test for the combination of adenomas and carcinomas is statistically
significant, although the tests for adenomas and carcinomas individually were
not.

The incidence of adenomas in the high dose group was outside the range of the
historical control for the lab (upper limit 6.8%), but, as Dr. Rosloff notes, this may
be misleading; in this study, the sponsor performed 10 sections per animal,
while in the studies that constitute the historical control, the more typical 2-3
sections/organ were performed. Further, the incidences given in the table above
were obtained from a Pathology Working Group (PWG), which diagnosed fewer
tumors than the lab’s pathologists (suggesting that historical control values, had
they been determined by the PWG, might have been different than those
quoted).

In addition, there were no early onset of tumors, and, as noted, there were no
such tumors seen in the study of s-zopiclone, in which exposures at the high
dose were about 10 times those achieved in this study of the racemate (although,
as Dr. Rosloff notes, this study used a different strain and dosing regimen).

Regarding the mammary adenocarcinomas in female rats, the following chart,
again taken from Dr. Rosloff's memo, presents the relevant incidences:

Control 1 Control 2 1 mg/kg 10 mgrkg 100 mg/kg
8% 22% 18% 30% 36%

The incidence of these tumors in the high dose group was statistically
significantly greater than that in the combined contro! group, and the incidences
in the mid and high dose groups were greater than the upper limit (18.6%) of the
historical control from this lab.

The sponsor argues that these tumors are the result of a state of drug-induced
early senescence in these animals, with attendant constant estrogen secretion
{(specifically, reproductive senescence is presumably initiated by a blockade of
LH surges, which results in persistent estrus and constant estrogen secretion;
this mechanism does not occur in humans). However, as both Dr. Rosloff and
Atrakchi conclude, this mechanism is not well supported by the sponsor’s
argument for the following reasons:

They have not adequately documented that zopiclone produces consistent LH
blockade.

While some drugs (e.g., atrazine) do produce LH blockade and early senescence
and mammary tumors, other drugs (e.g., zaleplon and zolpidem) produce LH
blockade but are not associated with mammary tumors.




While treatment with the racemate did result in early senescence (diagnosed
histopathologicatly) in rats, treatment with s-zopiclone resulted in an even greater
degree of early senescence, but was not associated with mammary tumor
formation.

Other mechanisms {as Dr. Rosloff suggests, for example, changes in estrogen
levels secondary to actions other than LH blockade) could account for similar
results, but were not investigated.

Although no mammary tumors were seen in the study with eszopiclone, the
exposures to s-zopiclone in that study were about 50% of those seen in the study
of the racemate. Still, the exposure at the high dose in the s-zopiclone study is
about 80 times that at the proposed human dose. However, assuming linearity,
the exposure to s-zopiclone at the dose associated with a numerical, but not a
statistically significant, increase in tumor incidence in the racemate study (10
mg/kg dose) is about 16 times that achieved in the human (in particular, if the
margin is 80 fold in the high dose s-zopiclone study, and this exposure is 50% of
that seen in the high dose group in the racemate study, the exposure margin to
s-zopiclone in the racemate study would be 160 fold at the 100 mg/kg dose. This
implies that the exposure margin at the 10 mg/kg dose would be about 1/10 of
this, or 16 fold).

As noted by the clinical review team, the number of tumors seen in the data base
is unclear. It appears that the number of tumors (benign and/or malignant)
diagnosed in either the double-blind portion of Study 049 (the 6 month controlied
trial) or the open-label experience is not clearly reported. It appears, from my
reading of the reviews, that a total of 7 patients were diagnosed with tumors in
the open-label experience, but anywhere from 16-24 patients were diagnosed
with tumors in the 593 drug treated patients during the controlled portion of Study
049, compared to 0/195 placebo patients. The sponsor has not provided a
comprehensive report of the tumor incidence in their database, nor have they
provided sufficient details about the individua! cases for the team to be able to
adequately assess this issue (clearly, the team is not even able to
unambiguously determine the number of such potential cases). Dr. Boehm has
reviewed the sponsor’s report of post-marketing cases for zopiclone {based on
PSURs and PEM data); while he concludes that there is no affirmative signal, he
also concludes that these data are not adequate to assess the risk for cancer.

Other issues

DMETS has concluded that the sponsor should not be permitted to use the brand
name Estorra, because of the similarity to Estrace, a treatment for moderate to
severe vasomotor symptoms associated with menopause, marketed as a tablet
and a vaginal cream. Both drugs are available in a 2 mg strength. Their



assessment reveals a fairly striking similarity between the appearance of both
names when written in script.

COMMENTS

The sponsor has submitted the results of five randomized controlled trials in
patients with chronic insomnia, as well as one randomized trial in normal
volunteers in a model of transient insomnia. These trials document highly
significant between-treatment differences for all doses (2 and 3 mg in non-elderly
adults and 1 and 2 mg in the elderly) on their respective primary outcomes, either
objective or subjective measures of sleep latency. Both 2 and 3 mgs also have
shown significant differences from placebo on measures of sleep maintenance
{either objective WASO or subjective total sleep time) in the non-elderly, and 2
mg has been shown to result in a significant drug-placebo difference on sleep
maintenance in the elderly. In the non-elderly, the 3 mg dose appears to provide
a superior effect (as measured by numerical advantage over the 2 mg dose) for
both sleep latency and maintenance.

| believe that the sponsor has submitted substantial evidence of effectiveness of
Estorra as a hypnotic that can effect sleep latency and maintenance. | also
agree with Dr. Andreason that Study 045, a 6 period cross-over study, while aiso
highly "positive” by protocol, may not be considered a critical study because the
design is not typically relied upon as appropriate for a trial contributing to a
finding of substantial evidence of effectiveness.

Dr. Brugge raises a number of objections to the sponsor's conclusion that
effectiveness has been demonstrated. | agree with Dr. Andreason that
effectiveness has been demonstrated, and find most of Dr. Brugge's objections
less than compelling (in particular, for example, | do not find the mistaken
administration of “stock solution” to 6-8% of patients in Study 026 particularly
problematic, given the overwhelming statistical significance seen in this, and all
other studies). | do agree, however, that the large incidence of "Unpleasant
taste”, especially in the higher dose group, is potentially problematic with regard
to the maintenance of the blind. Aithough 1 believe that this has not irreparably
damaged the studies (for example, in some studies the incidence of the ADR
was relatively low in the drug group), | also believe that the sponsor should be
asked to address this question. For example, they might perform an exploratory
analysis of the patients who did not report this ADR; while this would be, of
course, an analysis of non-randomized patients, subject to all of the expected
problems, the results might be of interest. Further, a fuller explanation of the
time course of this ADR might be helpful (for example, if the unpleasant taste
resolved soon after treatment initiation, it might be considered less likely that this
would have an effect further out in time during the trial).

The sponsor has also accrued sufficient experience in the relevant population at
the relevant doses with which to adequately assess the safety in use of Estorra.
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As far as | can tell, given the data as presented, there appears to be no obvious
finding that would, ail other things being equal, preclude approval.

However, | believe the sponsor has not provided sufficient details of some
adverse events in order to allow us to conclude that the safety data are adequate
for approval at this time.

Specifically, the sponsor has not provided an adequate assessment of the
adverse events "Infection" and "Accidental Injury". In each case, preliminary
examination suggests an incidence greater than in the placebo group, but the
sponsor has not adequately identified all events that could potentially be
classified in these categories. Dr. Brugge describes in detail how this is true for
"Infection”, and | believe it is equally true for "Accidental injury". In particular, a
detailed examination of the verbatim terms that might reasonably be considered
appropriate to subsume under this preferred term (e.g., bruising, laceration, etc.)
has, in other settings, given a clue to drug-related hypotensive related events.
This is particularly important in this case, given that the sponsor did not provide
any orthostatic vital sign data. | recommend that the sponsor examine their
database for all verbatim terms that could reasonably be related to these two
preferred terms, and perform a detailed analysis of any drug (and dose) related
events.

Further, as noted, the sponsor has not provided any orthostatic vital sign data. |
believe they should, or justify why this should not be necessary. While it is true
that patients should take the drug immediately before going to sleep, it is
certainly possible that this will not happen uniformly were the drug to be widely
available.

Of course, the review team is particularly concerned about the apparent
increased incidence of neoplasia in the 6 month controlled trial. The cases are
not adequately characterized, and the team cannot even be certain of the total
number of such cases. | agree that the sponsor should perform a
comprehensive examination of these cases, and provide us with a coherent
analysis of the issue of tumor (benign and malignant) occurrence in the
controlled trial database. Until this issue has been further clarified, it is difficult to
state whether or not this is an issue of concern (while | admit that it is difficult to
imagine that Estorra has either caused or promoted tumor formation, especially
of multiple types as reported, in this extremely short time frame, 1 still believe that
the sponsor has not adequately addressed this issue, an issue, as the review
team notes, about which we had expressed considerable concern prior to the
submission of the application). This "finding", however, would not preclude the
issuance of an Approvable letter.

I also agree with DMETS' conclusion that the trade name Estorra has the
potential to resuit in medication errors related to its similarity in appearance to
Estrace, which also is available a 2 mg dosage strength. In my view, it is more



appropriate to prevent these errors from occurring by changing the name prior to
marketing rather than trying to deal with the errors after the fact, an outcome that
is often difficult to achieve, and the success of which is equally difficult to assess.
Finally, however, we are left with the issue of the carcinogenicity findings in
animals. 1agree with the pharmacology review team that the skin and thyroid
tumors are dissmissable.

However, the pulmonary tumors in the female mouse are not as easily ignorable.
As Drs. Atrakchi and Rosloff note, the combined incidence of adenomas and
carcinomas is statistically significantly greater in the high dose group than in the
placebo group. Dr. Rosloff concludes that the signal for drug induced tumors is
real but small, given that it only occurred in one sex of one species, and that
there was no evidence of early onset of tumor formation. Further, the tumor was
only seen in the study of the racemate, and although the study of the s-isomer
did not reach an MTD, the exposure to the s-isomer in that study at the high dose
was about 12 times the exposure to the s-isomer at the high dose in the
racemate study. | agree that the signal for this tumor type is small, although, as
Dr. Rosloff notes, it is not negative.

The female rat mammary tumors pose a bigger problem, in my view.

As noted, the incidence of tumors in the high dose group is significantly greater
than in the combined control groups (combining the control groups is, in my view,
the appropriate maneuver when considering the control rate). As Drs. Rosloff
and Atrakchi both clearly describe, the sponsor has not adequately documented
that their proposed mechanism of tumor formation (early senescence caused by
blockade of LH surges resuiting in constant exposure to estrogen) is responsible
for the occurrence of these tumors (had they been able to establish this
mechanism, it would likely have convinced us that the tumors were irrelevant for
people). | completely agree with the team that this mechanism has not been
established.

The question, then, is whether or not the tumor signal is of concern for patients.

The tumor was not seen in the study of the s-isomer, and the margin between the
exposure to the s-isomer in that study and the recommended human dose is
about 80. This margin would be important if the tumor formation was attributable
to a non-genotoxic mechanism, as Dr. Rosloff suggests it might be.

However, | have discussed this issue with Dr. Rosloff, and he acknowledges that
we do not have strong evidence that the tumor formation is as the result of a non-
genotoxic mechanism. Further, as | described earlier, making some apparently
reasonable assumptions about dose linearity, the exposure to the s-isomer in the
racemate (tumor positive) study at the 10 mg/kg/day dose, not, in my view, a true
NOEL, would be expected to be only about 16 times greater than the exposure in
the human at the recommended dose.
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Further, we know the drug and its major metabolite (the desmethylzopiclone) are
clastogenic, so it is at least reasonable to suggest that the tumor formation might
be via a genotoxic mechanism. '

I am aware that the p53 mouse study was negative; this assay is presumed to be
sensitive to genotoxic compounds, but based on my discussions with Drs. Rosloff
and Atrakchi, it seems that this assertion is not particularly well supported by
evidence. In summary, the arguments in favor of concluding that these tumors
pose no risk for humans is that they did not appear in the study of the s-isomer,
the safety margin at the highest dose in that study is about 80, and the p53 study
was negative. On the other hand, the margin at the NOEL in the study in which
the tumor did occur is (or is expected fo be) on the order of about 16, we have no
good evidence (from the study itself) that the mechanism of tumor formation is
tumor promotion, the drug and its major metabolite are clastogenic so it is
reasonable to raise the possibility that the mechanism of tumor formation is, in
fact genotoxic (in which case the notion of a safety margin is presumably much
less relevant), and the evidence is weak that the p53 is adequately sensitive to
genotoxic carcinogens.

| conclude from this that the finding is not ignorable, and can be considered of
concern for people. While, as stated, there is much to support the view that this
is of no concern clinically, | believe that the arguments in favor of considering this
a potential signal of concern are more powerful. | acknowledge that this is
somewhat conservative, but it seems appropriate in my view.

Of course, the question then becomes whether or not the signal is sufficient to
preclude approval.

in considering this question, we must consider the strength of the signal, the
indication for which it is being proposed, and, even, perhaps, the risks of other
available treatments.

Considering the latter point first, Dr. Rosloff notes that the labels for the two most
recently approved hypnotics, zolpidem and zaleplon, mention tumor findings,
albeit not strong ones. | would only add that in both cases the Agency seemed to
have determined that these findings were not relevant for humans. In particular,
although he states that there is a cryptic statement about the relationship
between renal tumors and zolpidem, my reading of the label suggests that the
Agency considered this not to be a "real” finding at all.

I think that the mouse tumors (and, to a lesser degree) the rat pulmonary
findings, are true findings, and pose at least a potential risk for humans, for the
reasons given above. Given this conclusion, it is, of course, impossible to predict
how significant a risk (if any) this poses for humans, but it would appear small. |
would argue, however, that a risk of this sort (carcinoma), in the setting of



recently approved drugs without such a potential risk, for the indication insomnia,
for a treatment with no evidence of a benefit of any sort compared to other
available treatments, is too great a risk to justify approvai. For this reason, {
recommend that the application be considered Not Approvable, and the attached
Not Approvable letter be issued.

Because there is however, also a reasonable argument to be made for
considering the application Approvable (this would entail, in my view, a
conclusion that the animal carcinogenicity findings are not relevant and/or pose
an acceptable risk to humans, conclusions with which | obviously disagree), we
are forwarding a draft Approvable letter, as well as draft labeling.

Russell Katz, M.D.
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: November 7, 2003
o e
FROM: Paul J. Andreason, M.D. ({ '
Team Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products

HFD-120
SUBJECT: Recommendation for Non-Approvable Action for Eszopiclone for the Treatment of
Insomnia '
TO: File, NDA 21-476
[Note: This memo should be filed with the January 30, 2003 original
submission of these NDAs.|
1.0 BACKGROUND ,
Eszopiclone (Estorra®) is the S-enantiomer of zopiclone. Zopiclone is marketed in
several non-US countries as a hypnotic, ’ —_ ] B

appeared to be a strong signal of animal carcinogenicity. This pre-clinical signal consisted
of skin, thyroid, lung and mammary tumors. Racemic (RS)-zopiclone was originally
developed by Rhéne-Poulenc Rorer (RPR) and is currently marketed by RPR in 85
countries, including Great Britain, France, Germany, Canada, Norway, Sweden, and Japan
under the trade names Amoban®, Datolan®, Datovane®, Foltran®, Imovane®,
Limovane®, Siaten®, Ximovan®, and Zimovane®.

It is my understanding that the original approval outside of the US was based on the
judgment that the animal findings weré irrelevant to humans and that zopiclone was not
mutagenic. Recently, however, eszopiclone mutagenicity studies were positive and S-
desmethyl zopiclone, a major metabolite of eszopiclone was found to be clastogenic. The
relevance of the animal findings t¢ humans in zopiclone remains controversial. The
Division's position has been that there are multiple effective hypnotics on the market that
do not have animal cancer signals and we need not approve one that does.

I note that the review of this NDA was difficult for many of the review disciplines
including the clinical reviewer. Some critical items were missing at filing that the sponsor
provided very close to the filing decision deadline. In some cases, items from the 75-day
letter arrived very late in the review cycle. One of these was the post-marketing analysis
of cancer cases for zopiclone.

The application itself was difficult to navigate. The original application was provided in
what I can only describe as a draft format with multiple errata documents appended to it.
These did not appear to be trivial changes at the time of filing. These errata documents
were merely attached to the original submission and were neither incorporated nor
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hyperlinked into the electronic document. As a condition for filing we required the
sponsor to replace the incorrect sections in their submission. The finished filable
submission arrived to us within a few days of the filing date. In the end, time ran out on
the review cycle and an action was due. This is the reason that we are still not certain as
to the number of reports of neoplasia in study 190-049; we did not have time to clarify this
with the company given the multiple problems leading up to the action deadline.

2.0 CHEMISTRY
The Chemistry Team has issued a CMC deficiency letter and judged that the submission
was approvable from a chemistry standpoint.

3.0 PHARMACOLOGY

The Pharmacology Toxicology reviewer, Dr Atrachi, recommends that eszopiclone not be
approved from a pre-clinical standpoint. She states that the pre-clinical profile for for RS-
zopiclone and S-zopiclone leaves incompletely explained mammary tumors in rats,
positive clastogenic responses in in vifro mammalian assays for RS-zopiclone, S-
zopiclone, and the active metabolite S-desmethyl zopiclone, and marked reproductive
toxicity and adverse effects on male and female rat fertility. She states that the results to
date from the mechanistic studies only partially support the theory that the mammary
gland tumors were induced as a result of early onset reproductive senescence. Her
conclusion is supported by the fact that zaleplon and zolpidem, both GABA agonists from
the same drug class cause estrus cycle disturbances, but neither drug induced mammary
tumors or any relevant tumors in two-year carcinogenicity studies.

4.0 BIOPHARMACEUTICS

The OCPB review Team found that there was sufficient data to take an approvable action
from an OCPB standpoint. Their recommendations for labeling and recommendations to
the sponsor are outlined in their review.

5.0 CLINICAL DATA

5.1 Efficacy Data |
The Sponsor makes a claim for efficacy in, for both transient-and chronic insomnia. They support the
claim for chronic insomnia based on the results of five studies. Two of the five pivotal studies were
performed in elderly patients (190-047, 190-048) while the remaining three pivotal chronic insomnia
studies were performed in adults (190-045, 190-046, 190-049). Their claim for transient insomnia is
based on the results of one positive study (190-026).

5.1.1 Summary of Studies of Chronic Insomnia

The design of each of the tnals supporting the claim for chronic insomnia in adults follows in tabular
form: '

Protecol/ Study Study Design Treatment Groups N{Completers) N (TT Efficacy)
Population (oral tablet unless otherwise (Ve of ITT Safety)

specifled)
190-045 PSG Cross-Over Trials in Non-Elderly Adult Patients with Chronic (Primary) Insomnia

MC (7 sites), DB, 2-Day 2-Day Dosing: Total: 63 (97%) 63-64/Condition

Efficacy PSG Study dosing per Treatinent 1 mg ESZ
Noa-Elderly Adabis with Condition/ Visit, 6-Way X- 2 mg ESZ
Chironic Insemnia over, Random., PC 2.5 mg ESZ

Jmg ESZ

Placebo group
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190-046 6-Week (44 nights) PSG Paraliel Group Trial in Non-Elderly Adult Patients with Chronic (Primary)
Insomnia

Efficacy and Safety, MC (51 sites), MD (44 Days),DB, 44 Days Treatment- Last PSG visit

PSGiOutpaticnt Study Parallel, Random., PC on Treatment Day 29:

Nom-Elderly Adults with 2mg ESZ 97(93%) 104

Chronic Insempia 3mgESZ 101 {96%) 105
Placebo group 94 (95%) 99

Total: 292 Total: 308
190-049 Long Term (6 months DB, 6 months Open Label Extension) Sleep Diary, Outpatient, Parallel Group Trial in
Non-Elderly Adult Patients with Chronic (Primary) Insomnia
A Safety & Efficacy Sleep MC (69 sites), Random., PC, MDD, 6-months DB Phase: 6-months DB Phase: 6-month DB Phase:
Diary/Outpatient Study 6-month DB- Paratlel, then 6-
Non-Elderly Adults with month Open Label Extension

Chrenic Insomnia
3mg ESZ 360 (61%) 593
Placebo group 11 (57%) 195
Total: 471 Total: 788
6-months Open Label b-months O ESZ- &-months OL ESZ:
Extension Phase (OL): 382 (31%) 47
3mgESZ DB & OL ESZ: DB & OL ESZ:
12 mo. ESZ: 296 12 mo. ESZ; 360
\ 6 mo. Placebo & 6 mo 6 mo. Placebo & 6 mo.
ESZ: 86 ESZ: 111

MC- multi-center, MD- maltiple dose, PC- placebo controlled, OL- open label, DB- double blinded, Parallel- Parallel Group Design,
ESZ-eszopiclone

Study 190-045 was a double-blind six-treatment cross-over study. Though the Division views
crossover studies as supportive, we do not usually view them as pivotal studies in sleep trials. These
are usually considered as part of the phase II dose finding portion of the development program. This
is because sleep parameters measured later in the study witl be improved over baseline merely due to
the better sleep hygiene practices that are enforced by the course of the study. Likewise, as Dr Brugge
notes, there is an unpleasant taste associated with eszopiclone that is reported in a dose dependent
fashion. Given the nature of the crossover study, this potentia! source of unblinding will have a
greater chance of biasing a crossover study where the taste of one treatment may be compared against
that of another. '

Nonetheless, in study 190-045 the sponsor's primary efficacy variable was the objective
(polysomnographically measured), average 2-night value of the latency to persistent sleep (LPS).
They claim a "key secondary variable" of Sieep Efficiency (total time slept /time in bed). Both items
were significantly better than placebo at all doses. Sleep parameters usually improve in all groups
over the course of the study.

Study 199-045 Latency to Persistent Sleep
Eszopiclone

Objective Placebo 1.0-mg 2.9-mg 2.5-mg 3.0-mg Zolpidem
Latency to 10-mg
Persistent Sleep
N 63 63 63 65 &4 64
Mean 3738 252 20.1 18.6 18.3 16.6
Median 290 16.8 15.5 13.8 13.1 13.1
Overall Effect <0.0001
Pairwise p-Value <0.0001 <0.6001 <0.0001 <0.0001 <0.0001
vs Placebo

Key secondary variables of wake-time-after-sleep-onset (WASO) and sleep efficiency were also
analyzed. Steep efficiency was significantly improved over placebo at all doses for Eszopiclone and
zolpidem. WASOQ was significantly better than placebo for 2.5 (p=0.02) and 3.0-mg (p-0.01) groups
but not for 1.0, 2.0, or for zolpidem 10-mg.
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Study 190-046 is a double-blind, parallel group 44-night study of eszopicione at 2 and 3-mg in
patients with chronic primary insomnia; however, the primary efficacy variable was PSG
measurement of LPS, the last of which was on night 29. At the time points of 1, 15 and 29 days of
treatment both 2 and 3-mg doses significantly separate from placebo on LPS by PSG (the primary
efficacy variable.

Study 190-046 LPS by PSG
Objective Placebo 2.0-mg 3.0-mg
Latency to
Persistent Sleep
Entire study
N 99 104 105
Mean (8D) 33.0(22.6) 23.0(24.9) 18.0(15.7)
Median 29.0 15.5 13.1
Pairwise p-Value <0.0001 <0.0001
vs Placebo
Night 1
96 102 105

Mean 35.2(28) 21.4(27.6) 17.5(20.2
Median 23.6 113 12.3
Pairwise p-Value <0.0001 <0.000!
vs Placebo
Night 15
N 95 97 100
Mean 34.0(28.6) 219211 19.5(19.6)
Median 27.0 15.5 13.8
Pairwise p-Value <0.0001 <0.0001
vs Placebo
Night 29
N 95 93 100
Mean 30.2(28.2) 24.0(35.8) 18.1(26.1})
Median 20.5 2.9 11.5
Pairwise p-Value 0.0009 <0.0001
vs Placebo

ANOVA on rank transformed data using MIXED procedure

The key secondary variables of WASO and sleep efficiency were not uniformly positive throughout all
time points in the 3-mg group. Though the 3-mg group was positive at all time points for sleep
efficacy, it failed only at night 15 for WASO. WASO was only positive on night 1 in the 2-mg group.
Sleep efficiency failed at night 15 but was positive at other time points.

Study 190-049 was a 6-month double-blind, placebo controlled study of adults with chronic primary
insomnia. The primary efficacy variable was subjective sleep latency (often referred to as time-to-
sleep-onset [TSO] in the literature). 593 patients were assigned to the eszopiclone treatment groups
and 195 to the placebo group. According to table VIC19 in the appendix of Dr. Brugge's review, 69%
of the eszopiclone treated patients received at least S-months of double blind therapy. The sponsor
averaged months 1-3 and 4-6 as well as each month individually. All of these analyses of mean TSO
were significantly less than placebo with the mean effect size varying from 14-20 minutes of
improvement (p<0.0001). The key secondary variable of total sleep time was also positive at all time
points {p<0.0001).

Elderly Patients with Chronic Insomnia
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The following table outlines the design and enrollment characteristics of the two controlled studies of
elderly patients with chronic primary insomnia.
Chronic Insomnia Trials in Elderly Adults

Protocol No and Stady Study Design Treatment Groups N- Completers N- ITT Efficacy
(% of ITT Efficacy
Population)
190-047-2-Week PSG Efficacy and Safety Study  MC (48 US sites, 2 Canada 1.5 mg ESZ (aborted} Aborted @ n=28
Elderly Adults (65-86 yo} with Chronic sites), DB,2-weck MD, Parallel
Insomnia Group, PC
2 mg ES7. 133 (98%) 136
Placebo group 122 (95%) 128
Total: 283 Total:264
190-048-2-Week Sleep Diary Efficacy and Safety MC (32 sites), DB, 6-week 1.0 mg ESZ 67 (91%) 2
Study EMerdy Adults (64-85 yo) with Chrenic MD, Parallel Group, PC
Insomnia
ZmgESZ 70 (89%) 79
Placebo 73 (90%) 80
Total: 216 Total: 231

Study 190-047 was a study of 292 65-85 year-old patients with chronic insomnia. It was a multi-center
double blind, placebo controlled, fixed dose paraliel group, two-week study that used PSG as a
primary efficacy measure. The Sponsor analyzed two co-primary PSG variables- median LPS and
median Sleep Efficiency of the 2-mg group. Both were significantly better than placebo at nights 1
and 14 (p<0.0001). They also designated WASO in the 2-mg group as a key secondary variable that
was significantly less than placebo.

Study 190-048 was a study of 231 65-85 year-old patients with chronic insomnia. It was a multi-center
double blind, placebo controlled, fixed dose paraltel group, two-week study that used sleep diaries
administered via an interactive voice response system (IVRS) as a primary efficacy measure. The
Sponsor analyzed two co-primary sleep diary variables- median subjective sleep latency and median
sleep efficiency of the 2-mg group. Both were significantly better than placebo at nights 1 and 14
(p=0.001). They also analyzed a key secondary variable, subjective total sleep time in the 2-mg group,
that separated from placebo at both nights 1 and 14.

$.1.2 Summary of Studies of Transient Insomnia

Study 190-026 of transient insomnia used the test model of healthy volunteers during their first night
in the sleep lab. In Dr Brugge's review she was concerned about the sponsor using a post-study
blinded committee to determine which patients could be considered for evaluation. She was mistaken
in her belief that this applied to the analysis of the primary efficacy variable. This post-study
exclusion of patients applied to their analysis of the DSST, a safety measure. Though the use of such
a board is questionable for the DSST analysis, the sponsor did in fact analyze the ITT patient
population in the efficacy analysis.

Tabular results of this study follow:
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Objective Latency Esopiclene
to Persistent 3.0mg 3.5mg
Sleep[LPS] Placebo
Study# (minutes)

N 98 98+ 96
Mean 17.90 9.10 6.62

: Median 12.5 5.5 50

-026
190-02 Overall treatment <0.0001
effect**
Pairwise p-value <0.0001 <0.0001
vs. placebo
*One subject from 3.0mg arm did not have analyzable objective PSG data but was included in the
efficacy analysis
for subjective measures.

* *The overall treatment effect and pairwise comparisons were tested using an ANOVA model on rank-
transformed data with effects for site and treatment, using only subjects in the placebo, Esopiclone 3.0
g, and Esopiclone 3.5 mg groups.

3.1.3 Conclusions Regarding Efficacy Data

The sponsor presents 5 studies in support of the efficacy of zopiclone in the treatment of chronic
insomnia. All patients had placebo exposure either through a placebo control in the cross-over study
‘or a placebo run-in. This presents a setting where the unpleasant taste of the zopiclone can be detected
and compared. Had there been no placebo run-in in the parallel group studies then the bitter taste
could still be considered behind the blind, because patients would be less informed as to if it were the
pill or the active ingredient in the pill that was responsible for the taste. Generally speaking,
unblinding is a common practical problem in clinical trials. Tt is unfortunate that the sponsor did not
control for the unpleasant taste in their formulation as the Division had suggested.

The review of the studies from the Division of Biometrics and Statistics confirmed the results of the
sponsor's analysis. Given the weight of evidence, T conclude that eszopiclone is effective in the
treatment of both transient and chronic insomnia.

5.2 Safety

Clinical Exploration of Pre-clinical Carcinogenicity Signal

The unresolved clinical safety concern that I have about eszopiclone has its root in the preclinical
carcinogenicity findings discussed above in section 3. These preclinical carcinogenicity findings with
the racemate kept zopiclone from the market in the US. The sponsor had not included a post-
marketing analysis of reports of cancer associated with zopiclone in the originat NDA. In the context
of the preclinical findings and as a condition for filing the NDA for eszopiclone, the Division asked
the sponsor to do an analysis of the reported cases of neoplasia in post-marketing adverse event data
for zopiclone. Additionally, given the 6-month double-blind treatment peniod it was incumbent on the
clinical reviewer to look for any cancer signals in the controlled trial database as well as the extended
open label experience.

The analyses of post-marketing experience of zopiclone and 6-month controlled trial data of
eszopiclone are necessary for the work-up of this drug. The reason being that even though this work-
up does not offer mitigation for preclinical findings that are viewed as positive, these analyses if
positive for a human cancer signal would confirm the concerns of the preclinical reviewer, even if
those concerns were ambivalent. '
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The review of the spontaneous adverse event reports for racemic zopiclone was performed by Jerry
Boehm, MD of the Safety Team. He stated that the presented data did not provide evidence for an
increased risk of cancer in patients taking zopiclone, but that this post marketing information was not
helpful in ruling out a contribution zopiclone to a potential cause for cancer.

Dr. Brugge's review of the spontaneously reported adverse events in the 6-month placebo controlled
study (190-049) revealed that we need clarifying information. Due to inconsistencies in the tables, Dr.
Brugge is unable to tell if there are 16 or 24 line listing reports of "neoplasia” in the 593 eszopiclone
treated patients. There are 0/195 reports of neoplasia for the placebo treated patients in 190-049. It is
difficult for me to gain a sense of perspective on these reports. Many seem benign from their verbatim
terms but why they were coded as neoplasia is a mystery without an explanation from the sponsor.
The lack of further explanation might lead one to believe that nothing of concern occurred; however,
there are at least three cases that seem to deserve more than the perfunctory description that they were
given.

One case (S0450024) which, by its description seems to be a progressing work-up to rule out a
diagnosis of disseminated cancer, appears lost to follow-up after she drops out of the study because of
her findings of nodules and neoplasia. This is not reported as a serious adverse event even though the
reason for her discontinuation is coded as "neoplasia”. Another event coded as Breast Neoplasm was
reported in subject 0406001, a 57 year old Caucasian female with no history of medical conditions
who experienced a “lump” in her left breast after approximately 1 % months of double-blind
treatment. It was considered “benign,” presumably based on ultrasound and mammography that were
conducted, but the results were not described. The course of her breast lump over time were not
described yet study drug was discontinued upon discovery of the “lump”. Neoplasm was reported in
subject 0421004, a 62 year old female with no medical problems at screening who had a “nodule in
throat™ after approximately 5 months of double-blind treatment. This nodule was described as being
resolved 10 days after cessation of treatment. The narrative provides no other information (e.g if any
diagnostic tests were conducted). Though these are coded as neoplasm and though they lead to
dropout, no detail is provided and they were never coded or reported as "serious” by the sponsor at any
time during the course of the studies.

The sponsor did not seem to note the inter-group discrepancy in the number of spontaneous adverse
event reports of neoplasia and perhaps consequently provided no explanation for the imbalance in their
occurrence in the eszopiclone treated patients. On the other hand, I note that the entry criteria
specifically restricted patients with an increased risk for breast, lung, or thyroid cancer unless they had
a negative thyroid scan, chest X-ray, or mammogram within a year of the study's start. It appears from
this exclusion criterion that the sponsor was aware of the animal cancer signal and made plans to limit
the number of spurious cases of cancer that might crop up. Therefore if carcinoma is confirmed in any
of these adverse event reports of neoplasia, then they can not be viewed in the same way we might
usually look at background rates of neoplasia in clinical trials.

I do not say that these cases represent a human signal for cancer in this data, but in the end, I believe
that all of these cases need to be thoroughly explained prior to considering this drug for approval given
the pre-clinical findings of thyroid, mammary, skin, and lung tumors with zopiclone.

Safety Concerns related to Drug Class
Eszopiclone possesses the expected adverse event profile of the other hypnotics with comparable
plasma half-lives. Dr. Brugge addresses these in her review. These included but are not limited to
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hallucinations, amnesia, difficulty concentrating, memory impairment, depression, somnolence, and
accidental injury. Of note, Dr. Brugge did not find any report of seizure or drug dependence.

Other Safety Concerns Raised by Dr. Brugge

Dr. Brugge raises concerns about the increased incidence of thyroid abnormalities, increased incidence
of reports of infection, and differences in mean platelet counts in some of the short term controlled
trial data. It is not clear to me what these findings may represent, but given the data from the 6-month
controlled trial, it appears that if there is a drug effect on these parameters in the short term, then it
seems to disappear or be of no clinical significance. Though the group difference in platelets remains
in the long-term study, the eszopiclone patients do not have a mean decrease in their values, but the
placebo group has a mean increase. There are no serious adverse events that could be attributed to
decreased platelets.

6.0 WORLD LITERATURE

The sponsor performed a review of the world literature for eszopiclone and zopiclone. Our review of
the zopiclone literature provided by the sponsor focused on potential carcinogenicity in humans.
There are no other outstanding safety concerns with either zopiclone or eszopiclone besides
carcinogenicity and clastogenicity that are not expected from the drug class as a whole.

7.0 FOREIGN REGULATORY ACTIONS

I am not aware of any foreign regulatory actions regarding the use of eszopiclone. Zopiclone is
marketed in 85 countries by RPR. To my knowledge zopicione has not been removed from any non-
US market for safety reasons.

8.0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC)
MEETING

We decided not to take this drug to the PDAC; however, the Pharmacology Toxicology Team did take
this drug to the Executive CAC for review. This is outlined in the Pharmacology/Toxicology review.

9.0 NON-APPROVAL LETTER
A non-approval letter acknowledging our decision is attached to the package.

10.0 CONCLUSIONS AND RECOMMENDATIONS

Though zopiclone appears to be effective in the treatment of insomnia, its safe long-term use remains a
point of as yet uaresolved concern. I recommend that the Division issue a not-approved action for
NDA 21-476 from a clinical point of view. The reasons for this action are:

1. There appears to be a disproportionate number of reports of adverse events of neoplasia in the
iong-term double blind study of eszopiclone in patient with chronic insomnia (190-049). We
are confused on the count of reports. Depending on the tables we consult there are somewhere
between 16 and 24 reports of neoplasia in the 593 eszopiclone treated patients and 0/195
reports in the placebo group. Please clarify the actual numbers of reports of neoplasm in study
190-049. We recognize from the verbatim terms that many of these reports may have been
improperly coded; however, in the absence of the patient data or a clearer explanation, we can
not make that assumption. We are particularly curious about three cases:

a. Subject 0450024- by your description, this patient seems to be progressing steadily in a
work up for disseminated cancer and then appears lost to follow-up after she drops out
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of the study. This case was not reported as a serious adverse event even though the
reason for her discontinuation is coded as "neoplasia”.

b. Subject 0406001- dropped out of the study for an adverse event coded as Breast
Neoplasm. The summary reports that she experienced a “lump” in her left breast after
approximately 1 ¥ months of double-blind treatment. It was considered benign,
presumably based on ultrasound and mammography that were conducted, but the
results were not described. The subsequent course of her breast lump over time was not
described yet study drug was discontinued upon discovery of the lump.

c. Subject 0421004- a 62 year old female with no medical problems at screening who
reported a “nodule in throat” after approximately 5 months of double-blind treatment.
This nodule was described as resolving 10 days after cessation of treatment. The
narrative provides no other information and she appears lost to follow-up.

We do not say that these cases represent a human signal for cancer; however, the numerical
imbalance of the reports of neoplasia and case histories that these numbers represent need to be
thoroughly explained prior to considering eszopiclone for approval given the pre-clinical
findings of thyroid, mammary, skin, and lung tumors with zopiclone, and the as yet unresolved
concern about mammary tumors, mutagenicity, and clastogenicity with eszopiclone and S-
desmethyl-zopicione.

There is an unresolved preclinical signal of mammary tumors in the rat that may be relevant to
humans. The pre-clinical profile for RS-zopiclone and S-zopiclone leave incompletely
explained mammary tumors in rats, positive clastogenic response in in vifro mammalian assays
for RS-zopiclone, S-zopiclone, and the active metabolite S-desmethyi zopiclone, and marked
reproductive toxicity and adverse effects on male and female rat fertility. Results to date from
the mechanistic studies only partially support the theory that mammary gland tumors are
induced as a result of early onset reproductive senescence. Zaleplon and zolpidem, both
GABA agonists from the same drug class, cause estrus cycle disturbances, but neither drug
induced mammary tumors or any relevant tamors in two-year carcinogenicity studies. The
Division policy has been that there are effective hypnotics on the market without animal cancer
signals and that there is no reason to approve a hypnotic with such a signal. There is no
compelling evidence that eszopiclone offers anything therapeutically beyond what is offered by
already marketed drugs without this potentially relevant cancer signal.

After this action is taken, this NDA is transferred to HFD-170. The entire hypnotic drug group was
transferred to HFD-170 in September 2003. It was decided that HFD-120 would complete the review
of this submission since the drug-group transfer occurred well into the review cycle.
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EXECUTIVE SUMMARY

The purpose of this review and summary are to assist the Team Leader and Director of the
Division of Neuropharmacological Drug Products in the regulatory processing of NDA 21-476.
The summary provides a brief overview of the Clinical review of NDA 21-323 (refer to the
review for more complete and detailed clinical information and clinical recommendations).

Eszopiclone (ESZ} is the S-enantiomer of zopiclone (the racemate). Zoplicone (ZOP) is a
cyclopyrrolone approved in 85 foreign countries for the market (since 1987) and is primarily
prescribed as a sedative hypnotic agent. ESZ is a pyrrolopyrazine derivative of cyclopyrrolone
and binds to the GABA, receptor/macromolecular complex that is believed to act as a positive
allosteric modulator of the GABA receptor complex. The sponsor is seeking approval for a

— Several deficiencies were found in the original
submission before filing, as described in this review,

A number of clinical, preclinical and chemistry/manufacturing issues were also identified
before filing of the submission, as described in this review. One major issue raised before filing
of the NDA was regarding preclinical observations of potential carcinogenicity effects of
zopiclone and the need for preclinical data examining these potential effects with ESZ. These
issues are currently under review by the Pharmacology Toxicology Review Team. At the time of
this writing, the CMC Reviewer was still waiting additional information and such as DMFs on
some of the formulations used in the Phase Il clinical trials.

Aside from the issues to be addressed by other reviewers, a number of Clinical issues are
described in this review. From a clinical perspective, it is recommended that this NDA not be
approved (and not be given an approvable status). The basis for this recommendation is
summarized in Section XI with some of the major issues briefly outlined here.

One major 1ssue was a remarkable number of events of neoplasia or related events which
were primarily reported as adverse events (3 events were reported as adverse dropouts). The
grand total of events was at least 17, if using a line listing of AE's for the long-term study, Study
190-049 or at least 24, if using other tables and data sources as described in this review. These
events were reported in ESZ treated subjects in the long-term study, Study 190-049 (in which a
total of 593 subjects were randomized to ESZ in the 6-month double-blind phase and a subset of
these subjects entered in the 6- month open-label phase), while no events of neoplasia or related
events were reported in placebo subjects during the six-month double-blind phase of this trial
(out of a total of approximately 195 randomized placebo subjects). These observations were
revealed despite stringent and atypical criteria for screening subjects and excluding subjects with
a risk for neoplasia, as described in more detail in this review.

While, the sponsor provides postmarketing data on the racemic agent, zopiclone (which is
data under review by the Safety Group of the Division), it is the opinion of this reviewer that if
no signal for neoplasia is revealed from this data, that the results cannot be interpreted as
providing evidence for an absence of an association between the development or progression of
neoplasia (also consider potential effects in patients with pre-existing conditions and/or risk for
neoplasia prior to treatment). However in the opinion of this reviewer the utility of examining
this data to establish adequate safety is not adequate regarding the concern of neoplasia with ESZ
treatment. The data are only useful, if results are positive or suggestive of a signal, as such a
finding from this type of data would be quite alarming, even if the given drug were a known
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carcinogen. The rationale for these conclusions and comments are provided in Section X1 of this
review.

Other sedative hypnotic agents already exist on the market that are effective and
adequately safe in which there is no evidence or a suggestion for carcinogenic effects (or any
suggestion for effects as a potential promoter for development of neoplasia).

Other safety concerns that appeared to be unique to ESZ in contrast to other a sedative
hypnotic agents already on the market are also discussed in this review. One of the concerns is
regarding potential endocrine-related effects as described in this review that were first raised
during the pre-NDA phase of drug development, yet the sponsor had chosen to submit the NDA
prior to reaching resolution with the Division on these endocrine-related issues and on the need
for further study in this area (as discussed with the sponsor during pre-NDA meetings).

It is noteworthy that preclinical issues also include concerns regarding neoplasia and
endocrine-related effects, which are issues under review by Pharmacology/Toxicology Reviewer.

Major concerns regarding efficacy data and the interpretation of the results as provided
by the sponsor are also raised in this review. For example, a drug-related and dose-dependent
association of the study drug with unpleasant taste was revealed in which approximately 10 to
30% of ESZ treated subjects were reported this adverse event compared to future none of the
placebo subjects (the higher incidence in ESZ subjects is associated with a dose level of 3 mg at
bedtime which is the proposed recommended dose in nonelderly adult patients). Based on these
findings which were reproducible among the clinical trials, this reviewer does not consider the
double-blind design of the clinical trials to be adequate (e.g. the placebo was not adequately
matched to the study drug in taste). Another concern is regarding methods employed in at least
some of the studies in which a subgroup of subjects identified as "evaluable" subjects for the
purpose of using data from these selected subjects for the primary versus secondary analyses of
efficacy measures. A number of additional problems and limitations regarding, not only the
efficacy data, but also some of the safety data are also discussed in this review. One of the
concerns is that the quality, accuracy, and completeness of the submission are not adequate, in
the opinion of this reviewer.

Another issue is that it is not clear why events of neoplasia were not categorized as
serious adverse events by the sponsor (three of the events were categorized as adverse dropouts
and all others were categorized as adverse events). Furthermore, the rationale for using
stringent screening methods and eligibility criteria regarding patients at risk of neoplasia in the
only long-term ESZ trial conducted by the sponsor (Study 190-049) is not clear. These stringent
methods are atypical for a trial intended to provide evidence of adequate tong-term safety of the
study drug.

Appears This Way
On Original
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I. Introduction and Background.
This review is to assist the Team Leader and Director of the Division of Neuropharmacological
Drug Products in the regulatory processing of NDA 21-323.

A. Indication and Proposed Direction of Use
Eszopiclone (ESZ) is the S-enantiomer of zopiclone (the racemate). Zoplicone (ZOP) is a
cyclopyrrolone approved in 85 foreign countries for the market (since 1987) and is primarily
prescribed as a sedative hypnotic agent. ESZ is a pyrrolopyrazine derivative of cyclopyrrolone
and binds to the GABA, receptor/macromolecular complex that is believed to act as a positive
allosteric modulator of the GABA receptor complex. The sponsor proposes that the drug is
effective for “treatment of insomnia” ir

- as in proposed labeling). The recommended dose isa — _ tablet at bedtime
and 2 * —  tablet in the elderly and in patients with severely impaired liver function. Later
sections of this review describe the proposed insomnia and direction of use in greater
detail.

The sponsor reports that ESZ shows approximately 50 times greater affinity for the
GABA 4 receptor complex than the observed affinity of R-zopiclone isomer. Preclinical and
clinical trials are reported to show that compared that at half the dose of ZOP, ESZ is at [east
equally effective to that of ZOP. Among the 85 foreign countries where ZOP is approved for the
market the recommended dose is generally a bedtime dose of a 7.5 mg tablet, although some
countries approved an additional lower dose (a 3.75 or 5 mg dose). Some countries have the 5
mg dose level as the recommended starting dose (Canada, Sweden and Norway). ZOP was first
approved in 1984 in France (by Rhone-Poulenc Rorer).I

B. State of Armamentarium for Indication

Classes of pharmacological drug products currently approved for treatment of Chronic Insomnia
disorder or for short term insomnia include several non-benzodiazepine GABA 4 agonists (e.g.
zolpidem and zaleplon) and Estazofam.

A number of benzodiazepines and other classes of drugs are on the market, several of which are
often used off-label for treatment of insomnia. Other drugs or drug classes include those that are
indicated for Major Depressive disorder (e.g. Tricyclic agents such as amitriptyline and
trazadone, and other drug classes), drugs indicated for Anxiety disorders, and other drugs for
other indications such as, antihistamines, among others. Other marketed drugs are used for
sedative hypnotic effects when conducting surgical procedures.

C. Administrative History and Related Review

1. The Prefiling Phase of the NDA

The following are Clinical issues raised at the Prefiling phase of this NDA:

¢ A number of Clinical Study Reports (CSRs) had a number of errors in which these CSRs had
one or several Errata documents (provided as separate documents) in the original submission
listing uncorrected errors that existed within each given CSR. The sponsor was informed of
this deficiency and later responded by providing corrected CSRs for several studies in a

IThis information is described in Section 3.H.5.2 of the sumary.pdf file of the submission.
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3/25/03 amendment submission (CSRs incorporating errors listed in errata documents).
Other errors were found in the CSRs, but were generally clarified or corrected.

¢ The majority of safety results in the ISS were provided in shift tables (the incidence of
subjects in a given treatment group shifting from normal at baseline to high or low on a given
safety parameter during or after treatment) and not as the incidence of outliers (the incidence
of subjects with abnormal value during treatment on each clinical assessment parameter).
More importantly these results, as well as descriptive statistical results for the majority of
integrated studies included values obtained for days and sometimes approximately a week
after treatment cessation. See section VIl for further details.

e A literature search, methods of the search, a description of the review of the literature and a
publication listing on ESZ could not be found in the submission. However, the sponsor later
clarified that no articles on the S-enantiomer were found in the literature. Only a brief
statement regarding a review of the literature for the racemate ZOP could be found in the
original submission in which no new or unexpected findings were reported as being revealed
in the literature. However, the methods of the search and a complete description of a review
with a publication listing showing results of the literature search could not be found. The
sponsor later provided some additional information from the literature for ZOP in a 120-Day
Update Submission (6/30/03 submission).

e Postmarketing data was provided as periodic safety update reports. The sponsor had not
summarized the incidence of safety alerts by AE terms and did not provide a description of
any unexpected findings or did not conduct specific searches for events that may be of
concern {e.g. potential hormonal effects and reports of neoplasia, given the observations in
preclinical trials).

A number of Chemistry/Manufacturing and Preclinical issues or deficiencies were identified, as
described under Section II below.

2. The IND Phase of ESZ Development.
ESZ studies were conducted under IND 58,647. A pre-NDA mecting was held on 12/17/02 in
which preclinical issues and findings of neoplasia were discussed.
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IL Clinically Relevant Findings from Chemistry, Animal Pharmacology and Toxicology,
Microbiology, Biopharmaceutics, Statistics, and/or other Consultant Reviews.

The submission provides information that is currently under review by the Office of Clinical
Pharmacology, Biopharmaceutical (OCPB), Pharmacology Toxicology (Preclinical), Biometrics
and Chemistry Manufacturing and Controls (CMC) reviewers. Abuse liability information is
also under review by CSS (Controlled Substance Staff). The NDA is also under consultative
review by DSI (Division of Scientific Investigation).

S0 far the CMC reviewer and Preclinical Reviewers have expressed major issues and
deficiencies at the prefiling meeting (e.g. need DMFs for some of the tablet formulations used in
clinical trials). The CMC reviewer requested the information, but is still waiting for a response
to their inquiries at the time of this writing.
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The Preclinical Reviewer expressed major deficiencies in the original submission and
major issues at the filing meeting that primarily focused on the issue of potential carcinogenicity
or on a potential adverse effect on the risk for developing neoplasia (e.g. as a oncogenic
promoter). The following briefly describes preclinical observations with the racemate, as there
were no preclinical trials of ESZ that adequately addressed the potential for carcinogenicity in
the submission at prefiling (e.g. the sponsor was to provide preclinical information on studies
with ESZ, but the original submission did not contain this information).

Racemic zopiclone CA studies were described by the Preclinical Reviewer Dr Aisar Atkrachi
(as described in the filing meeting, in personal communications with Dr. Atkrachi, and in
meeting minutes, as well as in other sources, ' ——
_— . J ;. These studies revealed the
following: '

* Pulmonary tumors (adenocarcinoma in one gender of mice)

¢ Skin tumors (in one gender in mice),

 Thyroid tumors in male rats (believed by the sponsor to be secondary to increased

LFTs), but pituitary tumors were also found in rats (as previously described),
¢  Mammary gland tumors (in female rats),

In vitro CA ESZ studies show some positive results for genotoxicity.

The sponsor had plans to submit preclinical study results on ESZ, sometime in the NDA review
cycle. It is not clear at the time of this writing if the sponsor has provided all necessary
preclinical information.

At the time of this writing the Clinical Pharmacology, Biopharmaceutical (OCPB)
Reviewer has not expressed any key issues (refer to their review for details and
recommendations). Proposed labeling is for 2 mg and 3 mg ESZ tablets. However, the efficacy
and safety clinical trials to support proposed labeling used tablets of ESZ, (e.g. I mg, L.5mg)or
an ofal solution formulation. The sole pivotal transient insomnia trial used an oral solution
formulation. Only a few of these trials included the 2 mg or 3 mg tablet, but even those trials
generally used the other tablet sizes (in mg’s), as well. However, according to an 8/14/03 e-mail
communication with the OCPB Reviewer, the tablet and oral solution formulations are not a
concern regarding the interpretation of the clinical results in these trials (i.e. the formulations can
be considered bioequivalent based on pharmacokinetic results of Phase [ trials).

During the prefiling meeting, the CSS reviewer expressed concerns regarding a high
incidence of subjects with a history of benzodiazepine abuse that had hallucinations with ESZ
treatment compared to placebo or diazepam treatment in Study 190-016. These observations are
described under Section VIIIG of this review.

The Biometric Reviewer is also reviewing efficacy data. The following are biometric-
related Clinical issues described in this Clinical review (as noted by the Clinical reviewer):

* Anunpleasant taste associated with ESZ treatment and as reported in over 30% of
subjects in some trials and generally reported in over 10% of ESZ, treatment subjects in a
given trial compared to approximately less than 1% (up to approximately 3%) in placebo
subjects in the trials. This observation was reported in an atypically large incidence of
ESZ subjects in single dose trials, as well as in muitiple dose trials and was a dose-
dependent effect. The issue is an adequate double-blind to the study drug, due to an
inadequate placebo tablet (no adequately matched in taste to the ESZ, tablet). In the
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opinion of this reviewer, one could not argue that if efficacy results were to reveal dose-
dependent effects on efficacy measures, that the double-blind would then be adequate.
since this drug effect on unpleasant taste was found to be dose-dependent in multiple
trials

e The data from an "Evaluable” population appears to have been analyzed for primary and
key secondary analyses, at least for some trials (e.g. Study 190-026, a pivotal transient
insomnia trial). This “Evaluable” population was defined in the study report for Study
190-026 as follows: this population was identified by Availability Committee based on
blinded review of protocol deviations prior to unblinding. A number of efficacy trials
(includes pivotal trials) selected subjects who were identified as “important” protocol
deviators which consisted of the majority of subjects in some major efficacy trials (e.g.
66% of subjects in Study 190-046). Some protocol deviations in some studies included
giving active ESZ drug to placebo subjects. It is not clear which subjects were selected
for inclusion in the data analyses of primary and key secondary variables of the efficacy
trails in this submission. This is an issue that needs to be addressed.

s Statistical methods, described in the study reports of several efficacy trials were not clear
or a clear rationale for using the statistical methods selected for primary analyses in
efficacy trials, generally could not be found (e.g. a clear statement as to whether the last-
carried-forward observation was used for the primary analyses, whether mean or median
values were used for the primary analyses, among other aspects of the statistical
methods).

Given the above biometric-related issues this reviewer describes efficacy results and statistical
methods as found in the corresponding sections of the study reports.

Refer to the reviews of each respective reviewer for details, conclusions and recommendations
(their reviews are pending at this writing).

ITI. Human Pharmacokinetics and Pharmacodynamics
This submission is under review by the OCPB Reviewer. The following summarizes
information, as provided by the sponsor.

A. Pharmacodynamics

The ESZ is a non-benzodiazepine pyrrolopyrazine derivative of cyclopyrolone, which is believed
to primarily act as an indirect GABA agonist. ESZ binds to the macromolecular, GABA-
benzodiazepine-receptor complex and is believed to act by indirectly potentiating

GABA stimulated chloride conductance. Increased chloride conductance results in a
hyperpolarization and in turn, inhibition of normal transmission. ESZ is reported to show greater
affinity for alpha-1 and alpha-3 GABA subunits, with a weak affinity to alpha-2 and alpha-5
subunits. The alpha-3 GABA subunit is found in the brainstem based on preclinical results
showing greater expression of this particular subunit in the brainstem. The regulation sleep,
involves brainstem structures.

B. Human Pharmacokinetics
Pharmacokinetic (PK) studies of young healthy adults using single doses of up to 7.5 mg in

multiple daily doses of 1, 3, and 6 mg administered over seven days revealed the following
results as summarized by the sponsor:
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Tmax = approximately 1 hour.

T = approximately 6 hours.

No accumulation with multiple daily dosing over seven days.
Dose proportional kinetics at doses ranging from 1 to 6 mg.

ESZ is metabolized by:
¢ Oxidation.
* Demethylation.

In vitro studies show the following hepatic CYP enzymes involved with metabolism of ESZ:
e CYP3A4
e CYPZE!.

The following summarizes results on excretion of either the racemic compound (zopiclone) or
ESZ (as specified in the following):
* 75% of racemic (zopiclone) administered orally, is found in the urine, primarily as
metabolites.
¢ 10% of ESZ, administered oraily, appears in the urine as parent compound.

The following describes food effects after high-fat diet in PK parameters observed in trials on
ESZ:

No change in Tz

No change in AUC

Decreased Cmax by 21%.

Increased Tmax by 1 hour.

According to the Biopharmaceutical Reviewer (OCPB) studies show evidence that
interconversion between isomers does not oceur with ESZ or with ZOP (per e-mail
communication dated 8/4/03).  Also, the OCPB reviewer considers a 3 mg ESZ dose equivalent
to a 7 mg dose of ZOP on PK parameters.

5. Drug-Drug Interaction Results.
The metabolism of ESZ was previously described above. The following results are described in
proposed labeling:
¢ No PK or PD interaction was observed with coadministration of ESZ and each of the
following drugs: paroxetine, digitoxin, warfarin, and lorazepam.
¢ While, no interaction effects on PK were observed with ESZ and olanzapine an
interaction effect on a pharmacodynamic measure of psychomotor function.
* A 2.2-fold increase in exposure to ESZ occurred during coadministration of ESZ and 400
mg ketoconazole (a potent CYP3A4 inhibitor).
* The clearance of drugs metabolized by common CYP 450 enzymes is not expected to be
altered by coadministration with ESZ.

6. Special Populations.
Age Effects.
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A 41% increase in AUC is observed in elderly subjects (over 65 years old) compared to
young subjects. Elimination of the study drug was also prolonged to approximately rine hours,
while Cmax showed no change. Given these results the sponsor recommends the dose of 2 mg in
the elderly, as compared to a recommended dose of 3 mg in non-elderly adults.

Gender Effects.
No gender effects on PK of ESZ were observed.

Effects of Hepatic and Renal Impairment. Subjects with severe hepatic impairment
demonstrated an increase in AUC by approximately 74% and in T1/2 to 14 hours, but no change
in Cmax or Tmax, compared to healthy subjects. Based on these findings the sponsor
recommends a 2 mg dose in patients with severe hepatic impairment.

A 29-47% increase in AUC and an 8-25% increase in Cmax were observed in subjects
with renal impairment. However, because of a large overlap on PK values between these
subjects and healthy subjects, the sponsor does not recommend a dose adjustment in patients
with renal impairment.

Other Pharmacodynamic Properties of ESZ or ZOP
Sections VI-VIII of this review describe pharmacodynamic (efficacy and safety) results of

clinical trials.

1IV.  Description of Clinical Data and Sources
A. Overall Data: Materials from NDA/IND

The following items were utilized during the course of this clinical review:

Documents Utilized in Clinical Review

DATE DESCRIPTION
January 30, * NDA 21-476, an electronic submission and also a hard copy of volume 1 (cover letter, table of
2003 contents, References 1-16) and of volumes of the Study report for Study 190-016 (the abuse

liability study under review by CSS). The electronic submission includes the following major
sections: 2(labeling), 3 (summary), 4 (CMC), 5 (pharm/tox), 6 (hpbio), 8/10 (clinstat), 13 and
14 (Patent information and certification), 16 and 17 (Debarment and Field Copy certification),
18 (User Fee cover sheet), 19 (Financial information) and 20 (Other). Case Report Tabulations
and Case Report Forms (CRFs) are in sections 11 and 12 of the submission.

* Amendment submissions dated: 3/18/03, 3/19/03, 3/24/03, 3/25/03, 5/29/03, 6/13/03, 6/18/03,
6/30/03, 7/15/03, and 7/25/03. Some of these submissions were responses to questions from
other reviewer's and were not reviewed by the Clinical Reviewer (refer to CMC and
Pharmacology reviews).

*The 6/30/03 submission was the 120-day Safety Update submission. Several amendment
submissions were revised study reports with information about errors that were found in clinical
and non-clinical sections in the originat submission.

*The 5/29/03 Amendment submission was regarding PSG data listings that were
“inadvertently” not included in the study report of Study 190-046 of the original submission.
The sponsor provides an amended study report for this study, containing “all data sets for PSG
results”. However, the review of the study reports submitted with the original NDA was already
review by the time the amended study report was received. Since, the omissions in the amended
version did not invoive summary tables and text sections of the study report (as described in the
cover letter of the 529/03 submission) this review reflects study resuits as described in the
originally submitted study report for Study 190-046,
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B. Tables Listing the Clinical Trials

Phase I trials are described in Section VIII on “Integrated Safety Information” involving 295
ESZ treated subjects and 124 Placebo treated subjects in the ITT Safety Population. 226 of the
295 ESZ treated subjects received at least a single dose of ESZ at a dose level of at least 3 mg
(some subjects received dose levels as high as 7.5 mg). Table VIIIAI in the appendix,
enumerates subjects in the Safety Population in each trial (as provided by the sponsor).

Phase III Efficacy or Safety Trials. The following Tables IV.B.1.a-c shows the breakdown of
the ITT Safety Population by dose-groups or dose-levels for Studies of Non-Elderly Healthy
Adults (Table IV.B.1a), Chronic Insomnia Trials of Non-elderly Adults (Table [V.B.1b), and
Chronic Insomnia Trials in Elderly Adults (Table [V.B.1c).

Tables IV.B.1a Clinical Studies in Healthy Non-Elderly Adults'

Studies on Next-Day Effect Studies (Cross-over and Parallef Group)

Protocol/ Study Study Design Treatment (Tx) N(Completers)/Tx N (ITT Efficacy N (ITT Safety

Population (popn) Groups (Grps) er Grp or Condition Popn)*/Tx grp or Popn}**/Tx grp or
Conditions (oral (%o of ITT Safety Condition Condition
tabiet nnless otherwise Popn)
specified)

1-024 SC, DB, SD, 4-Way X-over, 2or3mgESZ 12 iz
Jpatient Study on Next- Random., Plac Ctled in Mates | 30 mg Flurazepam

Day Performance Effectsin | and Females Piacebo

Healthy Non-Elderly Adults

190-025 Single Center, SD, 4-Way X- | 2 or 3mg ESZ Total: 12 12 12-13

Inpatient Study on Next- over, DB, Random., Plac 36 mg Flurazepam 12

Day Performance Effects Ctled in males and females Placebo 13

Non-Elderly Adulis with

Chronic Insomnia

Transient Insomnia PSG Studies (Parallel Group)

190-026 MC (15 sites), SD, DB, SD

Efficacy and Safety, Parallel Grp, Random., Plac I mg ESZ solution 47 (100%) 47 47

First Night Effect Study Ctled 2 mg ESZ solution 97 (100%) 97 97

Healthy aon-Elderly Adults 3 mg ESZ solution 98 {100%Y 97 98

(25-50 yo) 3.5 mg ESZ solution 96 (100%) 96 9
Placebo 97 (99%) 98 98

Total: 337 Total: 337 Total: 338

t Abbreviations: Ctled=controtled, DB = Double-bind, Grp=group, MD = multiple-dose, MC=multicenter, OL=0pen-label, Plac=placebo, Popn
= population, PSG=pelysomnography, rand = randomized, $D=single-dose, Tx=treatment, x-over=crossover, yo=years old
*I'TT Efficacy population: randomized subjects having at least one dose of double blind study drug and at least one post-baseline Montgomery
Asberg Depresston Rating Scale assessment.
**[TT Safety Population: randomized subjects having at least one dose of double blind study drug,
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‘Table IVB1b. Chronic Insomnia Trials in Non-Elderly Adults'

PSG Cross-Over Trials in Non-Elderly Adult Patients with Chronic (Primary) Insomnia

Protocol/ Study Study Design Treatment (Tx) N(Completers)/Tx N (ITT Efficacy N (ITT Safety
Population (popn) Groups (Grps) or Grp or Condition Popn}*/Tx grp or Popn)**/Tx grp or
Conditions (orat {% of ITT Safety Condition Conditien
tabict unless otherwise Popn)
specified)
190-045 MC (7 sites), DB , 2-Day 2-Day Tx Conditions: Total: 63 (97%) 63-64/Condition Total: 63-
Efficac ud dosing per Treatment { mg ESZ 45/condition
Non-Elderly Adults with Condition/Visit, 6-Way X- 2 mg ESZ
Chronic Insomnia over, Random., Plac Ctled 2.5 mg ESZ
3 mg ESZ
Placebo group
6-Week (44 nights) PSG Paratlel Group Trial in Non-Elderly Aduit Patients with Chroric (Primary) Insommia
190-046 MC (51 sites), MD (44 Days), | 44 -
Efficacy and Safety, DB, Parallel Grp, Random., Last PSG visit on
PSG/Qutpatient Study Plac Ctled Treatment Day 29:
Non-Elderly Adults with 2 mg ESZ 97 (93%) 104 104
Chronic Insomnia I mg ESZ 101 {96%) [0S 105
Placebo group 94 (95%) 9 99
Tetal: 292 Total: 308 Total: 308

Long Term (6 months DB,
Chronic (Primary) Insomnia

6 months Open Label Exten

sion) Sleep Diary, Outpatient, Parallel Group Trial in Non-Elderly Adult Patients with

190-049

A Safety & Efficacy Sleep

Diary/Quipatient Study
Non-Elderly Adults with

Chronic Insomnia

MC (69 sites), Random., Plac

Ciled, MD, 6-rmonth DB-
Parallel Grp Phase, then 6-

month Open Label Extenston

non-Plac Ctled, Phase

6-months DB Phase:
3ImgESZ
Placebo group

&-months Open Eabel
Extension Phase (OL):
3 mg ESZ

6-months DB Phase:
360 (61%)
111 (57%)
Total: 471
6-months OL ESZ:
382 (81%)
DB & OL ESZ:
12 mo. ESZ: 296
6 mo. Flacebo & 6
mo. ESZ: 36

6-month DB Phage:

6-month DB Phase:

593 593
195 195
Total: 738 Total: 788
6-months O ESZ: 6-months OL. ESZ:
47 471
DB & CL ESZ: DB & Of. ESZ:
12 mo. ESZ: 360 12 mo. ESZ: 360
6 mo. Placebo & 6 mo. | 6 mo. Placebo & 6 mo.
ESZ: 111 ESZ: 111

f Abbreviations: Ctled=controlied, DB = Double-bind, Grp=group, MD = multiple-dose, MC=multicenter, OL=Open-label, Plac=placebo, Popn
= population, PSG=polysomnography, rand. = randomized, SD=single-dose, Tx=treatment, x-over=crossover, yo=years old
*ITT Efficacy population: randormzed subjects having at least one dose of double blind study drug and at feast one post-baseline Montgomery
Asberg Depression Rating Scale assessment.
**ITT Safety Population: randomized subjects having at least one dose of double blind study drug.

Table IV.B.1c. Chronic Insomnia Trials in Elderly Adults'

2-Week Sleep Diary or PSG Parailel Group Studies in Elderly Ouipatients with Chronic (Primary) Insomnia

Protocol No and Study Study Design Treatment (Tx Groups N (Completers) per | N (ITT Efficacy | N (ITT Safety
Population or Couditions (Oral) Tx group or Pop.} * per Tx FPop.) ** per
Condition (% of ITT group or Tx group or
Efficacy Pop.*) Condition Condition
190-047 MC (48 US sites, 2 Canada 1.5 mg ESZ (aborted) Aborted @ n=28 28
2-Week PSG Efficacy and | sites), DB,2-week MD, 2 mg ESZ 133 (98%) 136 136
Safety Study Parallel Group, Random, Placebo group 122 (95%) 128 128
Elderly Adults (65-86 yo) Plac Ctled Total: 283 Total:264 Total: 292
with Chronic Insomnia
190-048 MC (32 sites), DB, 6-week 1.0 mg ESZ 67 (91%) 72 72
2-Week Sleep Diary MD, Parallel Group, 2 mg ESZ 70 (89% 9 79
Efficacy and Safety Study Random, Plac Ctled Ptacebo 73 (90%) 80 80
Elderly Adults (64-85 yo) Total: 210 Total: 231 Total: 231

with Chronic Insomnia

! Abbreviations: Ctled=controlled, DB = Double-bind, Grp=group, MD = multiple-dose, MC=multicenter, OL=Open-tabel, Plac=placebo, Popn
= population, PSG=polysomnography, rand. = randomized, SD=single-dose, Tx=treatment, x-over=crossover, yo=years old
*ITT Efficacy population: randomized subjects haveng at least one dose of double blind study drug and at least one post-baseline Montgomery
Asberg Depression Rating Scale assessment.
**[TT Safety Population: randomized subjects having at least one dose of double blind study drug
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Studies 190-012 and 190-016 are not shown in the above in-text tables. These studies were
small trials focusing on specific safety issues (respiratory drive effects or alcohol-ESZ
interaction effects on psychometric test performance) and are described later in this review.

C. Post-Marketing Experience
The sponsor has the following active applications for the development of ESZ submitted to
foreign countries (INDs): —  The sponsor also
has the US INDs that are currently active (INDs 58,647 — _ There are no other active
investigational or marketing applications described in the submission. The submission also does
not describe any past foreign applications on ESZ, although this is not explicitly stated (only
reference is made to “active” submissions).

Zoplicone (ZOP) is a cyclopyrrolone approved in 85 foreign countries for the market
(since 1987). Also refer to section 1A for approved dose/formulation and indication. In the
cover letter of the submission the sponsor states that ZOP has “never been withdrawn from the
market for reasons related to safety.” Approval of ZOP in a foreign country is not pending (as of
172002), and approval of an application in a foreign country (referred to by the sponsor as a
“registration dossier™) has never been refused (as described in Section 3.C of the summary_pdf of
the submission).

/

D. Literature Review

The sponsor was informed during the prefiling stage of this NDA that a complete review of the
literature (with a description of methods employed and the results of a review of the literature)
could not be found in the submission. The sponsor responded to this deficiency in a 3/24/03
amendment submission in which they state that they have conducted a "comprehensive review of
worldwide literature on racemic zopiclone." The sponsor indicates that any potential safety
signals revealed from the literature review are "commented upon in section 8 ./10 .B .1.4 of the
original submission. Section 8./10 of the submission is entitled, clinical Data/Statistical Section
and the subsection 8./10.B.1.4 is entitled "Potential Efficacy and Safety Issues of
Sedative/Hypnotics" on pages 87-88 in the clinsum.pdf file. Instead, the section focuses on a
description of the symptoms of insomnia, and on the efficacy trials that were conducted on ESZ,
to support the proposed indication. A listing of study reports is provided. This section also lists
sections of the submission related to specific aspects of safety, primarily citing study reports or
the ISS which describe results of clinical trials (not a review of the literature).

Subsection 8./10.B.1.4 also provides a listing of topics citing other sections of the
submission on the following topics, but a review of the literature is not listed: drug abuse and
overdose information, pregnancy and lactation, and psychiatric populations were among topics
that were listed. This subsection also cited study reports and other subsections, but does not
describe a review of the literature or reference a section on this topic.

Attachment II of the 3/24/03 amendment submission, provides some discussion of
selected articles in the literature on the racemic zopiclone. However, a review of the literature on
ESZ and a discussion of what exists in the literature on this enantiomer cannot be found in this
amendment submission (after filing of the NDA) or in the original NDA submission. During
teleconference communications with the sponsor (during the prefiling phase of the NDA), the
sponsor clarified that no publications on ESZ could be found.
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Section VIILP of this review describes the information provided by the sponsor in the 3/24/03
amendment submission and in section 8 ./10. B .1.4 section of the original submission.

VY. Clinical Review Methods

A. Materials Reviewed.

Refer to Section IV, above, regarding materials utilized for this review and for a summary of the
clinical trials described in the submission.

B. Adequacy of Clinical Experience.

The sponsor’s trials meet ICH guidelines for overall, 6-month and 1-year exposure for the 3 mg
dose ( —_ ' » based on an enumeration of subjects in
the sponsor's clinical trials, as described in more detail in Section VIIIC of this review (also
provides additional information on drug exposure in the trials). The NDA includes a number of
efficacy trials on non-elderly and elderly patients with Chronic Insomnia, a transient insomnia
trial, a number of Phase I trials, and trials focusing on specific safety issues as described in the
previous Section [VB. The ITT Efficacy and Safety Populations were of adequate size {as
previously shown in summary tables in Section IVB). Therefore, the sponsot’s experience with
ESZ at the recommended dose level of 3 mg for short term treatment in patients with Chronic
Insomnia appears to be adequate.

C. Data Quality and Completeness

A number of problems were found with this NDA submission impacting on the quality and the
completeness of the submission that in the opinion of this reviewer was not adequate (refer to
Section XI for conclusions and recommendations) regarding this issue. The following outlines
some of these problems (additional problems are also provided in other sections of this review):

1. Errors in Study Reports. A number of Clinicat Study Reports (CSRs) had a number of
etrors in which these CSRs had one or several Errata documents (provided as scparate
documents) in the original submission listing uncorrected errors that existed within each given
CSR. In response to this issue, the sponsor provided CSRs for several studies in a 3/25/03
amendment submission incorporating corrections to the errors listed in errata documents. Other
errors were found in the CSRs, but were generally clarified or corrected. However, other
problems regarding the data and concern about the accuracy of the information that were found
in the submission, as described in various sections of this review with some of the problems
described below.

Subsequent to the above, the sponsor submitted an amendment under the NDA, later in the
review cycle (dated 5/29/03) with polysomnography data listings of subjects that were
“inadvertently” not included in tabular listings in the 190-046 Efficacy Study CSR.

Also see some other examples below.
2. Problems with the ISS. The ISS of the submission had several problems with regards to the
quality and completeness of this part of the NDA. The following are examples:

¢ For example, the incidence of subjects who had abnormal values on clinical assessments
in each treatment group could not be found for most trials in the [SS. For most studies
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(or integrated trials), shift tables were provided, but this information or information on
outliers could not be found for all parameters.

e Descriptive statisticai results generally included a post randomization time point after
double-blind treatment was discontinued (several days to approximately one week post-
dose). The sponsor provided some selected descriptive statistical results that included
on-treatment data in the 120-Day Safety Update submission dated at 6/30/03.

¢ Information (with data and results) on potential drug effects on orthostatic vital sign
measures could generally not be found.

e One area of concern to the Division, as expressed to the sponsor during pre-NDA
meetings, is potential endocrine effects of the study drug, such as effects on reproductive
hormones (as observed in some preclinical studies). Yet when a spot check on the
incidence of gender specific AEs was conducted by this reviewer for Study 190-049 the
incidence provided in several tables had values consistent with using the entire sample
size of subjects in the denominator (rather than using the appropriate gender for sample
size in the denominator for determining the incidence of the given AE). These
observations are described in greater detail in Section VI of this review.

e Other problems with the ISS are described in the safety section of this review (Section
VIII). Some safety data that is generally found in the ISS was scattered and found in
other places (such as the study report) or in amendment submissions or could not be
found (refer to Section VIII).

* Refer to Section VIII for additional problems and a more detailed description of problems
with the ISS.

3. A review of the literature could not be found in the submission as follows. A complete
review of the literature on ESZ and ZOP cannot be found in the original submission. In response
(in a 3/24/03 amendment submission) to inquiries regarding a review of the literature, the
sponsor specifies subsection 8 /10 .B.1.4 as the location where a review of the literature could be
found in the original submission. While this subsection listed topics with citations (e.g. study
reports and other errors sections of the submission), this listing did not include a review of
literature for either the racemic or enantiomer of the study drug. It appears that any mention of
the literature in the submission is scattered throughout various sections in the submission, such
that the information is fragmented. A description of the results of a review of the literature on
the enantiomer cannot be found. The following is described in Section VIIIP of this review
regarding information the sponsor provided in response to our inquiry regarding a review of the
literature for both ESZ and zopiclone:

This section describes the contents of Attachment II of the 3/24/03 amendment submission
responding to inquiries about a review of the literature on ESZ and zopiclone, since a section on
a review of the literature could not be found in the original submission. Section 8 /10. B.1 4., is
cited (in the 3/24/03 amendment submission) as the location where a review of the literature can
be found in the original submission. This subsection of the review summarizes the information
that was found in Section 8 \10 .B. | 4. In summary the information found in this subsection
appear 1o be a mixture of information obtained from different sources (vesults of the sponsor's
clinical trials, results of trials on zopiclone, pharmacovigilance data or postmarketing data on
zopiclone, and perhaps information from the literature, although this is not clear, as described
below). Since it is not clear to him to this reviewer at what information was specifically
information from a review of the literature in Section 8 \10 B.1 .4, the information Jound in this
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section and in subsections cited in Section 8.110 .B. 1.4 are described below, independent of the
source from which it was obtained.

Furthermore, methods of a search on either the racemate or the enantiomer with a listing of
publications as a result of this search could not be found. Although, the 3/24/03 amendment
submission provided some summary information on particular topics based on a review of the
literature on ZOP (but was not complete). The sponsor indicated verbally during a pre-filing
meeting that no articles on ESZ could be found in the literature (although a statement regarding a
literature search on ESZ and methods empltoyed for the literature search could not be found in
the submission).

4. Enumeration of events of neoplasia and classifying the events as adverse events or
adverse dropouts, with none of these events classified, as serious adverse events. Refer to
Section VII and X1 for details on problems with the information or the manner of the
information provided on this topic. Aside from problems in enumerating these events, it is not
clear why events of neoplasia were not classified as SAEs (only classified as adverse dropouts or
adverse events), as described in more detail in Sections VIII and X1 of this review.

It is also notable that the one longterm trial conducted by the sponsor (Study 190-049)
employed stringent eligibility criteria and screening methods for patients at risk of neoplasia that
is not generally used for trials intended to examine longterm safety. A rationale for the use of
these unusual methods could not be found and these eligibility criteria were not listed under the
section on inclusion and exclusion criteria in the study report, but rather, were found in a section
on methods for each study visit, as described in more detail later in this review (Sections VI and
VIII).

5. Multiple problems with efficacy data, the study design relevant to the quality of the
study and the data. Some of these problems are the following but refer to other sections of
this review for more problems (such as those described in Section XI and Attachment I of
this review and other sections):

¢ Some subjects given a stock solution of “zopiclone” of an unspecified dose when subjects
in the study were to receive placebo or ESZ, per protocol.

e Some subjects were selected in some studies as “evaluable” while others were identified
as “important protocol” deviators, despite the protocol already having pre-specified
criteria for protocol violators. Some data from some of these subgroups was used for
some of the primary efficacy analyses and other data was used for secondary or “key”
secondary analyses (see sections below and Section XI for details).

* Despite results on unpleasant taste for an drug-related and dose-dependent effect (on
incidence of this event), a discussion of these results relative to the impact such an effect
can have on the double-blind study design could not be found in the submission. See
Section X1 for details.

6. Investigator listings do not match. The following comparisons were made with the results
of these comparisons described:

» The investigator listings for Studies 190-045 and 190-049 compared to the list provided
in the financial information section of the submission (Table 19.1-1 on page 4 of the
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other\financial.pdf file) revealed the following three investigators is being listed in the

financial disclosure table, but not in the study site/investigator summary tables:

e Scott Bonvallet, M.D. of Study 190-049 .

¢ Martin Scharf, Ph.D. and James Walsh, Ph.D. of Study 190-045.
Perhaps the above investigatot/sites did not have any randomized subjects and were therefore not
listed as an investigator site for their corresponding studies. Further clarification on this isn't
consistency should be obtained, as described in the final section of this review (Section XI).

7. Postmarketing data was provided as periodic safety update reports. A summary of the
incidence of safety alerts by AE terms and did not provide a description of any unexpected
findings or did not conduct specific searches for events that may be of concern (e.g. potential
hormonal effects and reports of neoplasia, given the observations in preclinical trials).

8. See Section XI and other sections of this review, as well as Attachment 1 for other areas
relevant to data quality and/or completeness. Also, at the time of this writing the sponsor a
response to all items in the 74-Day Letter cannot be found including the amendment submission
that was subsequently submitted with reference to this 74-Day letter (the 120-Day Update Report
submission).

9. Information that is typical of an NDA or is required could not be found in the original
submission or was presented in the fragmented manner that was difficult to decipher. Sce
above for some examples and examples can be found in other sections of this review.

D. Evaluation of Financial Disclosure

In summary, the sponsor does not provide any significant financial disclosure information
that would be considered as significantly impacting on the interpretation of safety and efficacy
findings in their trials, as described in the following.

The sponsor reports that none of the investigators of their trials received financial
compensation under any of the four categories (Categories 1-4) on the Financial Disclosure
Form, Form FDA 3454 (note that Categories 2 and 4 specify a cut-off amount exceeding $25,000
and $50,000, respectively, for a given investigator to be considered as receiving a significant
payment or equity interest, respecttvely). This statement pertains to all principal investigators
and subinvestigators (as well as, to any spouses or dependent children of these investigators) of
all completed and ongoing ESZ studies. A summary table listing the principal investigators that
completed to the financial disclosure form is provided in the financial disclosure section of the
submission. The sponsor only lists three study sites (listed by principal investigator) from which
they attempted to contact for update information and received no response (updated information
was requested since the original financial disclosure forms were completed before the cutoff date
for the NDA). Al three sites were study sites for the only transient insomnia trial, Study 190-
026, for this NDA intended to support the proposed transient insomnia claim. These sites
completed the forms upon the sponsor’s initial request, and at that time, indicated they had no
disclosable financial interest (they did not check any of the four categories).

A few inconsistencies between investigator listings (based on a spot check comparison
for Studies 190-049 and 190-045 as described in the previous section of this review on data
quality and completeness (subsection C). However, the information as provided by the sponsor
does not reveal any remarkable findings that would significantly impact on the safety or efficacy
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results of the sponsor's trials in this submission. Although, clarification on these inconsistencies
should be sought (as discussed in the final section of this review, Section XI).

VI. Integrated Review of Efficacy

A. Review of Studies for Which Efficacy Claims Are Made

Section IVB outlines Phase III efficacy trials that were used by the sponsor to support proposed
insomnia claims. A transient insomnia claim is proposed based on polysomnography (PSG)
efficacy data from Study 190-026. This trial was a multicenter, single-dose, placebo controlled,
parallel group, double-blind, randomized trial conducted. The study employed a first night
effect, transient insomnia model to examine effects of a single-dose of ESZ (1, 2, 3, and 3.5 mg
of ESZ oral solution) compared to placebo treatment on primary and secondary PSG measures.

Several short-term and longer term trials were conducted to support insomnia efficacy
claims of ESZ (a tablet formulation) in patients with Chronic Insomnia. These multi-center trials
employed a randomized, placebo-controlled, double-blind study design using PSG objective
efficacy measures and/or subjective efficacy measures from sleep questionnaires. These studies
are summarized in the following paragraphs. Some trials examined next-day effects or rebound
effects of the study drug compared to placebo.

Study 190-045 was a PSG trial that involved six treatment conditions using a 6-way
crossover in which subjects received two consecutive nightly doses of each of the following
doses: placebo, 1, 2, 2.5, and 3 mg of ESZ. Study 190-046 was a 6-week, parallel group trial
with the following three treatment groups (assigned study drug taken at bedtime): placebo, 2 mg
and 3 mg ESZ. While sleep diary efficacy measures were obtained over the 6-week double-blind
phase of the trial, PSG efficacy measures were obtained at multiple time-points with the last
time-point at Day 29 of treatment. Therefore, the primary analyses from which proposed
efficacy claims only reflected data collected at 4 weeks and not at 6-weeks of treatment, as the
primary analyses was conducted on PSG data and not on subjective sleep diary data (which was
collected over the 6-wecek treatment phase).

Other Phase 111 trials were two 2-week trials that were conducted to support proposed
efficacy claims for the treatment of Chronic Insomnia in elderly patients (Studies 190-047 and -
048). Study 190-047 employed PSG efficacy variables, while Study 190-048 employed sleep
diary measures.

A long-term trial was employed in non-elderly patients with Chronic Insomnia that had a
6-month double-blind phase followed by a 6-month open-label ESZ phase. This trial employed
sleep diary efficacy measures and was primarily intended to establish long-term safety.

B. A Description of Investigators/Sites, Subject Disposition, And Overall Demographic
Features in “Pivotal" and "Supportive” Efficacy Trials.

1. Investigators and Sites of Efficacy Trials

See Tables VI.B.1-VIB3 in the appendix (as provided by the sponsor) for the listing of study
sites and the investigators for selected efficacy trials 190-026, 190-045 and 190-0497 (as
provided by the sponsor). Investigator listings for other efficacy trials were provided in the
submission.

Because of the number of efficacy trials, investigator listings of only 3 trials are shown in the appendix of this
review.
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2. Subject Disposition in Efficacy Trials
Refer to Tables VI.B.4-VIB9 in the appendix for the enumeration of subjects by disposition
categories for each efficacy trial. Treatment groups were generally similar on the incidence of
subjects within each disposition category among the studies with some exceptions as discussed
in the foliowing (and as shown in the summary tables in the appendix). As shown in the
summary tables it generally appears that any treatment group difference observed in the overall
incidence of dropouts in a given study was primarily reflecting group differences in either or
both of the following disposition categories:
e Incidence of AE's (generally occurring more often in the ESZ groups with an incidence of
up to 13% compared to placebo which had an incidence of up to 6%) and/or
¢ The incidence of voluntarily withdrawals (e.g. 26% of ESZ subjects compared to 14% go to
placebo subjects in Study 190-049).
It is not clear what the “voluntary withdrawal” category represents. Perhaps, this category
includes subjects that withdrew due to lack of efficacy, as this disposition category was not
found in most of the disposition tables (except for Table VI.B.6 of Study 190-046, as shown in
the appendix). Several subjects in some of the trials (generally 1% or less in a given treatment
group) fell under the category of "other.” It is not clear what this category represents (an
explanation for this category could not be found in).

Finally, one critical observation is that two subjects in Study 190-047, each participated in the
study at two different sites under different subject identification numbers for each of the two
sites as follows (presumably these subjects underwent the study on two separate occasions rather
than participating at two sites, simultaneously):
¢ Subject 172710 at study site 172 received 1.5 mg ESZ and also received 2.0 mg at study
site 186 under the subject number of 186704.
¢ Subject 169705 received 2.0 mg of ESZ at site 169 and also received a placebo at site 174
under the subject number of 174729.
The sponsor does not specify that the data from the subjects were deleted from the efticacy data-
set.

Further clarification is needed from the sponsor regarding the disposition categories of "other”
and "voluntary withdrawal." Also clarification on how efficacy data was handled from these
subjects is needed. A discussion of determining "evaluable" subjects was found in the study
report of some studies as previously described in Section [VC and in sections that foliow.

3. Overall Demographic Features of Subjects in Efficacy Trials.

Refer to Tables VIB10-VIB16 in the appendix for a summary of demographic features (age,
gender, race, height, weight, and BMI) of subjects in each treatment group of each efficacy trial
(as provided by the sponsor).

Demographic Features In Non-Elderly Chronic Insomnia Trials (190-045. 190-046, 190-
049). As shown in the summary tables in the appendix, the majority of subjects in the three
trials of non-elderly patients with Chronic Insomnia were female. The mean age of subjects was
approximately 40 years old. Demographic features were generally similar across treatment
groups and across efficacy trials involving non-clderly patients with Chronic Insomnia with
some exceptions noted in the following. Some of the efficacy trials varied in the following
categories:
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e [n the distribution of subjects across ethnic categories (the majority of subjects were
Caucasian, while the studies differed primarily in the incidence of subjects within the
"Hispanic" and "Black"” categories).

* In the mean and median age of subjects in nonelderly adult Chronic Insomnia trials (subjects
in the long-term trial Study 190-049 had a mean age and median ages of 44 and 45 years old,
respectively, with a range of 21 to 69 years old, compared to subjects in other adult patient
trials, 190-045 and 190-046 in which the mean and median age of the subjects was
approximately 39 and 40 years old, respectively).

e Small differences across trials in the distribution of subjects by gender.

e As shown in the summary tables some studies showed significant treatment group
differences in some of the demographic features (BMI, incidence of male and female in
subjects, and weight). However, most of these differences were small in magnitude.

Demographic Features In Elderly Chronic Insomnia Trials (Studies 190-047 and 190-048).
Tables VIB14-VIB15 summarizes demographic features in the two efficacy trials in elderly
patients with Chronic Insomnia. These trials generally appear to show similar results on
demographic features across the trials and across treatment groups within each trial. Subjects
were approximately the mean age of 72 years old (median age of approximately 71 or 72 years)
and were primarily Caucasian (generally over 90%) and female (approximately 60%).

Demographic Features in the Transient Insomnia Trial (190-026). As shown in Table VI. B.16.
in the appendix (as provided by the sponsor), subjects in the Transient Insomnia trial {a study on
healthy adults) had a mean age of approximately 34 years old (age range of 20-54 years), with
the majority is subjects being Caucasian and female.

C. Non-Elderly Chronic Insomnia Trials (Studies 190-045, 190-046 and 190-049)
Objectives, Study Design and Efficacy Results. Studies 190-045, 190-046 in 190-049 are
multicenter trials conducted on nonelderly adults (21-64 years old) with Chronic Insomnia (by
DSM-IV criteria). The primary objective of these trials was to demonstrate efficacy on latency
to persistent sleep (LPS), as assessed by polysomnography (PSG; in Studies 190-046 and 190-
045) or by subjective LPS, as assessed by sleep diaries (in Study 190-045). All three trials used
a fixed-dose design with nightly bedtime doses of ESZ ranging from 1 mg (in Study 190-045) to
a dose of up to 3 mg.

One key difference between these non-elderly Chronic Insomnia trials was in the duration
of the double-blind treatment phase. The double-blind phase of the PSG parallel group Study
190-046 was for 44 nights compared to only two nights (for each treatment condition) employed
in the cross-over trial, Study 190-045. However, the last PSG recording conducted in Study 190-
046 was on Day 29, such that primary efficacy results only reflect observations out to 4-weeks,
rather than 6-weeks of double-blind treatment.

Study 190-049 was a long-term study of six months of double-blind treatment followed
by a six month open label phase. Another primary difference between these trials is that the
sponsor employed a parallel group design in Studies 190-046 and 190-049, while employing a 6-
way cross-over design in Study 190-045.

All of the trials examined next-day effects using morning questionnaires. The 6-week
trial (Study 190-046} also examined next-day effects on the Digit Symbol Substitution Test
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(DSST) and rebound effects over two consecutive nights of single-blind treatment following the
double-blind treatment phase.

These trials and study results on efficacy, next-day effects, tolerance, and rebound effects (as
examined in Study 190-46) are described in more detail in the following subsections.
Withdrawal AEs was found in the study report of Study 190-046 and 190-047 and these results
are also summarized beiow. Withdrawal AEs for Study 190-049, the longer term trial, which did
not have a single-blind withdrawal phase (the study had a follow-up phase) were provided in a
120-Day Safety Update report (amendment submission dated 6/30/03). These results are
described in the Integrated Safety section of the review (Section VIII). Refer to Section VIII for
other safety results from these efficacy trials.

1. Study 190-045
This study is described based on an amendment submission that provided a corrected version the
study report for this study, since the original submission had attached listings of errors within the
study report (referred by the sponsor as “Errata" attachments).

Study 190-045: Objectives
The primary objective of this study was to show efficacy on LPS as determined by PSG
measures in adults with Chronic Insomnia.

Study 190-045: Study Design and Subjects

This was a multicenter (7 study sites), double-blind, placebo-controlted, randomized, active
comparator (10 mg zolpidem), PSG study employed a Williams crossover design (a balanced
residual effects design in which every order to pair of treatments occurred an equal number of
times over successive treatment periods). The study was conducted on 21 to 64-year-old,
generally healthy, patients who met to DSM-IV criteria for Chronic Insomnia and other
eligibility and PSG criteria (after undergoing a 3-night PSG screening phase). The study
involved the following phases:

* A 3-night, single-blind placebo, PSG screening phase.

* Six double-blind treatment conditions with each condition involving 2 nights of PSG and
nightly doses of assigned study drug for the given treatment condition (a 3-7-day washout
period occurred between each treatment condition).

Subjects who met PSG eligibility criteria after the three night screening phase, returned to the
study site three to seven days later to be randomized to a double-blind treatment sequence {of 6
treatment conditions) and to begin their first treatment condition. Each subject received each of
the following treatment conditions (they received their nightly dose with 240 ml of water, given
as two tablets, at bedtime which occurred 30 minutes prior to the start of the PSG recording):

¢ Placebo

* [ mgESZ

e 2mgESZ

e 25mgESZ

¢ 3mgESZ.

¢ 10 mg Zolpidem
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ESZ was administered as 1 mg or 1.5 mg tablets of the clinical service tablet formulation
containing a number of excipients, as specified in the submission. The matching placebo
contained all excipients.

Zolpidem was given as 10 mg tablets, but did not appear to contain the same excipients
as the ESZ and placebo tablets (although this was not clearly described in the submission). The
"observer" dispensing the study drug was partially blinded to the zolpidem. Individuals
dispensing the study drug were not associated with other aspects of this study (i.e. did not
conduct evaluations or were not responsible for the subject’s care).

Subjects were randomly assigned (in a 1:1:1:1:1:1 ratio) to one of six treatment
sequences ACBEFD, BDCFAE, CEDABF, DFEBCA, EAFCDB, and FBADEC (where A =
placebo, B=1.0mg ESZ, C=20mgESZ, D=25mgESZ, E=3.0mg ESZ, and F = 10 mg
zolpidem).

Eligibility criteria included the following requirements regarding the subject's sleep pattern over
a period of at least one month prior to study entry:
¢  <6.5 hours of sleep/night
¢ > 30 minutes to follow sleep each night
Subjects also had to meet the following criteria over the 3-night PSG screening phase:
e An LPS of = 20 minutes over at least two nights that was not < 15 minutes on any of the
three nights.
e Either a total sleep time of < 420 minutes on at least 2 nights or a WASQ of = 20
minutes on at least two nights that was not < 15 minutes on any of the three nights.
Additional criteria are described in the submission that include criteria for excluding patients
with other sleep related conditions or specified psychiatric conditions (non-psychotic Axis I
disorders were considered an individual basis, except for dementia and delirium), in addition to
other criteria. The submission also includes exclusionary criteria regarding concomitant
medications or other types of therapies. Subjects taking psychotropic agents or other
medications known to affect sleep within three days prior to screening were excluded from the
study.

Safety and efficacy assessments were conducted during this study according to the
schedule shown in Table VIC1 in the appendix (as provided by the sponsor). On the PSG nights
lights were turned off at 30 minutes prior to be getting the PSG recordings at a time-point that
also corresponded to the median bedtime for the given subject (as determined from a daily sleep
log completed by the subject over seven to 10 consecutive days prior the first PSG screening
night on Visit 1). PSG recordings were conducted over an eight hour period after lights-off,
upon which subjects that were still asleep at the end of the recording were awakened.

“Post-dosing” safety assessments (vital signs, AE recordings, and others) as shown in
Table VICI, were conducted on the morning after receiving the bedtime dose of study drug (at a
timepoint that ranged from 9.0 to 10 hours after the previous night of dosing, and corresponded
to 8.5 to 9.5 hours after lights-out, which was also 30 minutes-1 % hours after awakening in the
morning). A standardized breakfast was given at 9 to 9.5 hours after dosing on the previous
night (within 30 minutes after awakening). The Romberg test and heel-to-toe gait test were
conducted after breakfast at 9.0 to 9.5 hours after lights-out. Orthostatic vital sign measures are
not described among vital sign assessments conducted in this study.
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“Next-Day Effects” Measures. The following "Next-Day Effects" were also obtained from data
collected using the Morning or Evening Questionnaire (100 mm analog scales), or as otherwise
specified (as shown in Table VIC2):
¢ Morning sleepiness in mm units (0 mm = "very sleepy" and 100 mm = "not at all
sleepy").
¢ Daytime alertness in mm units (0 mm = "very sleepy” and 100 mm = "wide awake in
alert™).
* Daily ability to function in millimeters units (0 mm = "poor" and 100 mm = "excellent").
* Profile of Moods States questionnaire (POMS) that was modified in a manner of
inquiring the subject about a time period of interest, rather then asking the subject about
the previous week (as described in greater detail in the submission). Another
modification of this scale for the purposes of the sponsor’s trials was that scoring was
based on the 1-5 scale, rather than and using the 0-4 scale of the original version of the
POMS. Factor scores were obtained for each mood-state category (tension-anxiety,
depression-dejection, anger-hostility, vigor-activity, fatigue-inertia, confusion-
bewilderment). These factor scores, excluding the vigor-activity factor score, were
summated. A Total Mood Disturbance Score was obtained by subtracting the vigor-
activity score from the summated factor score.

Study 190-045: Efficacy Assessments

Efficacy parameters included objective PSG, as well as subjective measures obtained from the
Moming Questionnaire. These measures are described in more detail in Tables VIC3-VIC4 (in
the appendix, as provided by the sponsor).

Sleep architecture was also examined in the trial.

Primary Efficacy Variable:
* LPS (PSG)

“Key Secondary” Efficacy Variable:
¢ Sleep Efficiency (PSG)
s WASO (PSG)

Study 190-043: Statistical Analysis of Primary and “Key Secondary” Variables

Data from the I'TT population (randomized subjects who received at least one dose of study
drug) was used for the primary statistical analyses. Data was ranked transformed for the primary
analysis. Primary analysis was conducted to compare the three highest ESZ dose levels to
placebo on the efficacy variable using an ANOVA model with treatment, sequences and visit as
fixed effects. Subject nested within sequence was used as a random effect in this model. To
determine an overall treatment effect this analysis was conducted for the three highest dose
levels pooled (2.0 mg, 2.5 mg and 3.0 mg, using weights of - 3,0, 1, 1, 1, 0, respectively)
compared to placebo. Pair-wise comparisons were also conducted using the same ANOVA
model to compare each of the four ESZ, treatment conditions, and the zolpidem condition to
placebo on the efficacy variable. To adjust for multiple comparisons, a Fisher’s protected
approach was used in which planned pairwise comparisons of each ESZ treatment condition to
placebo were conducted after showing an overall treatment effect in the primary analysis at the
level of significance of p <0.05 (two-sided).

NDA 21-476 Page 25



Secondary analyses were generally conducted using the same ANOVA model except that
there was not an analysis for an overall treatment group effect before conducting pairwise
comparisons, as described in the submission.

Study 190-045: Efficacy Results

Table VICS5 and Figure VICI in the appendix, summarizes the primary efficacy results showing
highly significantly greater treatment effects on LPS in which the median LPS value was
significantly less in each of the ESZ dose levels compared to placebo. Increasing dose levels of
ESZ showed numerically decreasing median LPS values suggesting a dose dependent effect.
The zolpidem condition was associated with the numerically smallest mean LPS value and
median LPS value and a median LPS value that was smaller than all other treatment conditions,
except for the high dose level of ESZ.

Additional efficacy measures including the objective WASO and sleep efficiency parameters, as
well as other objective and subjective sleep parameters showed results that were generally
similar to those revealed by the primary efficacy variable. The objective measure of Wake-
Time-After-Sleep failed to show any significant treatment group effects for each of the ESZ dose
levels or the zolpidem treatment condition compared to placebo. These results are summarized
in Tables VIC5-VIC7 and Figures VIC1-VIC? in the appendix (as provided by the sponsor).

Study 190-045: Results on the Incidence of Unpleasant Taste.
The following results are described since they may impact on the adequacy of the double-blind
study design. The incidence of unpleasant taste in each treatment condition was as follows:
*« 3ImgESZ:8%
2.5 mg ESZ: 9%
2 mg ESZ: 5%
1 mg ESZ: 5%
Placebo: 2%
10 mg Zolpidem: 0%

*® & o @

Study 190-045; “Next-Day Effects”

The "next-day effects" parameters generally showed results suggestive of a greater subjective
sense of daytime alertness and ability to function, and less morning sleepiness with ESZ
treatment conditions compared to placebo, except for POMS factor score, which generally
showed no significant difference between active treatment conditions and placebo. These resuits
are shown in Tables VICS in the appendix (as provided by the sponsor).

Study 190-045: Sleep Architecture Results.

Table VIC9 Panel A in the appendix summarizes these results and results of Study 190-046 (a 6-
week non-elderly patient trial) are also shown in Panel B of this table for comparison, a study
that is described later in this review. Significant treatment group effects between ESZ and
placebo on Stage 2 sleep were observed (as % total sleep time or total time in minutes), that were
dose-dependent (based on numerical comparisons showing increased % or time in Stage 2 with
tnereasing ESZ dose-levels).  Significant decrease in % total time in REM was also observed
with ESZ treatment compared to placebo, in a dose-dependent manner. The absolute time in
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REM only showed small trends for a treatment effect with ESZ, whereas, 10 mg zolpidem
treatment was assoctated with a significant increase in total time in REM compared to placebo.

Study 190-045: Conclusions

Pending confirmation by the biometric reviewer, Study 190-045 provides at face, positive
results for a treatment group effect on sleep initiation, as reflected by the median value of LPS
obtained by PSG recordings in which the value was less in each of the ESZ dose levels compared
to placebo. Secondary results generally showed similar treatment condition effects.

Despite the sponsor’s results, several problems exist regarding the interpretation of the
results. This study was a crossover study, rather than a parallel group trial, which introduces
several potential confounding variables. Results on the mean change in LPS from a baseline or
placebo condition compared to an ESZ condition were not described. The rationale for
statistical methods described in the study report is not clear, but this is primarily a Biometric
issue.

Another potential problem with interpreting data in this trial is that unpleasant taste was
reported that was ESZ treatment-related (lower incidence or no reports in placebo and zolpidem
conditions} and was ESZ dose-dependent. These results were revealed despite that subjects only
had a single dose over a 2 night period in a given treatment condition and despite the limitations
inherent with a cross-over design. Consequently, a major concern is that blinding methods to
the study drug may not be adequate in this trial.

The issue of a compromised double-blind study design is of greater concern in other trials
in which unpleasant taste was reported in approximately one-third of subjects at the
recommended therapeutic dose-level of 3 mg in subjects of the multiple-dose, non-elderly
Chronic Insomnia trials, as described later.

2. Study 190-046

Study 190-046 was very simtlar to the previously described study (Study 190-045) except for a
few major differences in the study design. Study 190-046 used a parallel group design, rather
than a cross-over design. The trial was employed a longer duration of double-blind treatment
(44 days of nightly-bedtime treatment) allowing for the examination of potential tolerance to
treatment effects on sleep parameters. Furthermore, this trial included a two-day washout phase
following double-blind treatment to examine potential rebound effects on PSG and other sleep
parameters upon abrupt treatment cessation. However, proposed efficacy claims were based on
PSG data last obtained on Day 29 of double-blind treatment (4-weeks of treatment). Hence, the
sponsor’s proposed efficacy claims do not apply to a full 6-week treatment period.

Study 190-046: Objectives

As with the previously described study (Study 190-045), the primary objective of Study 190-046
was 10 show efficacy of ESZ compared to placebo in the treatment of Chronic Insomnia in
nonelderly adult patients using objective LPS (as determined by PSG) as the primary efficacy
variable (PSG recordings were conducted on Days 1, 15 and 29 of treatment).

Secondary objectives of the study included an examination for potential tolerance or rebound

effects, and potential effects on subjective ratings of daily functioning associated with 44
consecutive days of daily ESZ treatment compared to placebo.
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Study 190-046: Study Design and Subjects
This study is a multicenter, randomized, placebo-controlled, PSG and outpatient study
employing a parallel group design and a 44 day double-blind treatment phase. A total of 308
generally healthy adults (between ages 21 to 64 years old) with Chronic Insomnia (by DSM-IV
criteria) were randomized to one of the following treatment groups (ina 1:1:1: ratio):
« Placebo group: 3 tablets po Qhs (at bedtime with 240 ml of water).
e 2 mg ESZ group: 2 ESZ tablets (1 mg/tablet) and | placebo tablet p.o. Qhs (at bedtime
with 240 ml water).
e 3 mg ESZ group: 2 ESZ tablets (1.5 mg/tablet) and | placebo tablet p.o. Qhs (at bedtime
with 240 ml water).

Double-blind treatment was for a period of 44 days. The lot numbers of ESZ tablets used
for this trial were identical to those used in Study 190-045. The eligibility criteria used in both
studies were also almost identical. Refer to the corresponding section for Study is 190-045 for
details on eligibility criteria and prohibited medications.

A 2-night single-blind placebo lead-in phase (Visit 1) preceded the double-blind
treatment phase. Unlike other efficacy trials, a post-treatment wash-out phase of the study was
employed, following the double-blind treatment phase and involved a 2-nights of single-blind,
placebo treatment (on Visit 6 corresponding to the nights of study Days 45 and 46). Nights 45
and 46 are also referred to as Rebound Nights 1 and 2 or R1 and 2.

PSG recordings were conducted on the two consecutive nights of each of the Placebo
Lead-in and Washout phases. The lead-in phase allowed for PSG screening of the subjects to
determine if they met PSG eligibility criteria, similar to the methods and criteria used for Study
190-045 (except that PSG recording was for only two, rather than three, nights of bedtime
placebo dosing and PSG recording). The 2-day Washout phase allowed for examination of
potential rebound effects on PSG and other sleep measures upon cessation of treatment in the
double-blind phase. Subjects completed Morning Questionnaires on the mornings of the last two
days of double-blind treatment (Days 43 and 45) before undergoing the 2-night washout phase
(Visits 6).

PSGs were also conducted at various time points during the double-blind treatment
phase, as described in the following. Subjects were instructed to return to the study site within 2
to 5 days after the lead-in phase, to undergo two nights of PSG recordings (Visit 2). Subjects
received single-blind placebo on the first night of Visit 2 (data that was collected on this night, as
well as in the following morning, served as baseline data for the rebound effects analyses,
described later). On the second night of Visit 2 subjects received their first dose of their assigned
study drug (refer to as Day 1). Subjects returned to the study site for additional PSG recordings
during the double-blind treatment phase on Days 15 and 29 (Visits 4 and 5) of treatment. It
should be noted that the fina! on-treatment PSG recording was conducted on the night of Day 29
corresponding to a period of 29 days of nightly treatment, rather than on the last night of double-
blind treatment. According to the study report in the submission, the original protocol included a
Visit 3 for PSG recording during the double-blind treatment phase of the study (the time point
for Visit 3 was not specified in the submission). However, Visit 3 was later deleted in a protocol
amendment dated February 28, 2001 (as described on page 51 of the 190-046.pdf file; the study
report file). The rationale for this protocol amendment could not be found in the submission.

Safety and efficacy assessments were almost identical to those employed in the previously
described study (Study 190-045) and were conducted according to the Schedule Study
Assessments shown in Table VIC10 in the appendix (as provided by the sponsor). Unlike Study
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190-045, the present study, 190-046, included the Digit Symbot Substitution Test (DSST), which
was conducted between 9.0-9.5 hours after the previous night dosing (corresponds to 1 to 1 %2
hours after morning awakening). Romberg and Heel-to-Toe test were also conducted during this
time period, as in Study 190-045. As shown in Table VIC10, monitoring of subjects continued
during the washout phase and final safety assessments occurred between five to seven days after
the last dose of study drug. Morning Questionnaires were completed on each study Visit (in the
sleep laboratory) and Evening Questionnaires were conducted in the sleep laboratory on study
Visits, as well as at home by the subjects each night between each study visit, as shown in Table
VIC10 which includes other safety assessments that were conducted.

Study 190-046: Efficacy Assessments

Primary, key secondary, and other secondary assessments are described in the study report of the
submission and were generally the same as those in the previously described study (Study 190-
045), in which the primary efficacy variable was LPS (as assessed by PSG). Secondary variables
included subjective and objective sleep measures (objective PSG measures, sleep architecture
measures, and subjective sleep ratings from the Morning Questionnaire). Tables VIC2-4
provides a listing of efficacy and safety-related sleep measures (“Next Day Effects” measures
from the Evening Questionnaire and the POMS) and for definitions of each variable used in
Study 190-045 that are generally the same as those employed in Study 190-046.

Study 190-046: Statistical Analysis of Primary and Secondary Variables

The ITT population dataset was used for the primary analysis and most of the secondary
analyses. The primary efficacy variable was LPS (in minutes) over the double-blind treatment
phase (the mean of LPS on Visits 4, 5 and 6). As in Study 190-045, the data was ranked-
transformed and an ANOV A model with treatment and site as fixed effects was employed.
However, unlike Study 190-045, the present study did not pool the ESZ groups for an initial
ANOVA analysis. Instead, the primary analysis in the present study, was a comparison between
the 3 mg ESZ group to placebo using the ANOVA model (with a = 0.05; two-tailed). Using this
same ANOVA model the 2 mg ESZ group was then compared to placebo on the primary efficacy
variable, as well as on various secondary variables. Secondary comparisons between each ESZ
group and the placebo group on LPS were conducted for each double-blind phase visit (Visits 2,
4, and 5).

Additional secondary analyses were conducted on both objective and subjective measures
generally using the same statistical methods as for the primary analysis, unless otherwise
specified in the results section (secondary analyses was conducted on PSG measures, Evening
Questionnaire measures, Sleep Architecture measures and on "Next Day Effect” parameters:
Morning Questionnaire and POMS scores).

It is important to note that data from 20 subjects on several secondary efficacy parameters
were not included in the statistic analyses. These subjects had values on subjective sleep latency,
subjective WASO, subjective total sieep measures (secondary variables) that were considered by
the sponsor to be extreme (values exceeding 599 minutes). Therefore, data from these subjects
on these particular parameters were deleted from the dataset analyzed for the secondary analyses.
These subjects and their corresponding values are listed in Table 11.1-1 in the study report (page
55 of the 190-046.pdf study report file in the submission). The exclusion of these data from the
dataset appears to be reasonable for data analysis on these variables for a number of reasons.

The values exceeded 599 minutes, yet such values are not likely given the nature of the study
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population (i.e. patients with Chronic Insomnia meeting specified DSM-IV and study criteria),
along with the cut-off values for subjective and objective sleep measures used to determine
eligibility for the study.3 Finally, the analyses conducted on these variables were secondary or
exploratory in nature.

Study 190-046: Results on Demographic Features, Exposure, Protocol Violations

Before describing efficacy results, results on demographic features, exposure to double-blind
treatment and protocol deviations are described in this subsection.

Overall demographic features were described previously in Section VI.B.3, while this
paragraph focuses on salient observations of these results (as shown in Table VIB11 in the
appendix). The 3 mg ESZ group had the greatest incidence of female subjects (73% compared
to 57 to 64% of subjects in the other group) with overall treatment group effects on the incidence
by gender being significant (p=0.03). Treatment groups also showed a significant effect on
mean BMI (for female and male subjects combined) but the magnitude of treatment group
differences was numerically small (only 1 to 2 kg/m’ between any given two groups).

The following description of exposure is based on results shown in Tables 14.1.5 and
14.1.6 (on pp.113 and 114 in the Study Report of the original submission, in 190-046.pdf file).
Double-blind treatment compliance ranged from the 97 to 99% in mean compliance and was
100% in median compliance among the treatment groups (calculated according to methods
described in the tables). The minimum compliance among the treatment groups ranged from
67% to 87%.

Using the number of tablets returned at each study visit to calculate exposure results on
exposure by number of days and number of doses (number of doses was divided by 3, since
subjects received 3 tablets per dose). The methods for these calculations and the results were
provided in Table 14.1.6 in the study report of the original submission. As shown in this table,
the mean number of days and mean number of doses of double-blind treatment for each
treatment group was 43 days and 42 doses, respectively (SD ranged from 4 to 7 among the
groups, the median number of days and doses was 44 days and 43 doses in each group).

The majority of subjects (66% of subjects) were identified as having "important” protocol
deviations. Yet, 90% of subjects were reported as completers yet on p. 25 of CSR proto viol’s
resulted in DC of study. It appears from these incidence rates that “important” protocol deviators
are different from protocol violators and that the former subgroup remained in the study, while
the later subgroup were withdrawn from the study. It appears that a committee identified
subjects as protocol deviators. This selection process is not clear to this reviewer {¢.g.
prespecified, a priori criteria for “important” deviations cannot be found and a priori methods
regarding the analysis of the data from these subjects). The categories of these "important”
protocol deviations (categorized by type of deviation) found in an end-of-text summary table
showing the incidence of subjects by type of deviation showed the following results for
categories in which the incidence was at least 5% in any given treatment group:

e Testing positive on the urine drug screen (including Visit 2), which occurred in
approximately 6% to 7% of subjects in any given group.
e The dosing time in the sleep laboratory deviated by at least 15 minutes from the onset of

PSG recording: in approximately 10 to 14% of subjects in any given group.

1 Specified subjective sleep and PSG cutoff eligibility criteria were employed which included a requirement that
subjects reported no more than 6.5 hours a sleep each night for at least one month prior to study entry.
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e Caffeinated food was consumed after 1500 hrs in the sleep laboratory: in 6% to 7% of
subjects within any given treatment group.
e Exceeded the three cup minimum of caffeinated beverages in any given day while in the
sleep laboratory: approximately five to 9% of subjects in any given treatment group.
o A deviation in DSST administration by > 15 minutes: in 17% to 23% of subjects in any
given treatment group.
One important observation is that distribution of subjects among the various categories of
"important” protocol deviations was generally similar across the treatment groups for each given
category (as shown in Table 14.1.2 in this study report file 190-046.pdf, starting on p. 106).
Furthermore, it is noteworthy that only 3% of the ITT Efficacy population received prohibited
concomitant medication.
Clarification on the above is needed to be able to draw conclusions on at least the
efficacy results of this study.

Study 190-046: Efficacy Results

Tables VI C. 11-12 and Figure VI.C. 3-4 in the appendix summarizes the primary and secondary
efficacy results in the results by study visit during the double-blind phase on the primary efficacy
variable, LPS. Note that while the median number of minutes of LPS appears to be fairly stable
over time in the two ESZ groups (on Days 1, 15, and 29 of the double-blind phase), the median
LPS in the placebo group shows a gradual decline from Day 1 (Night 1) to Day 15 (Night 15)
and a more dramatic decrease on Day 29 (Night 29). Nevertheless, pairwise comparisons
between each of the ESZ groups to the placebo group were highly significantly different on each
of these days of the double-blind treatment phase (p< 0.001 to p < 0.0001).

Results on objective Sleep Efficiency and on median objective WASO generally appear
to show the greatest treatment group differences (in both the magnitude of the effect and the p
value for a significant effect) for both the low and high dose ESZ groups compared to placebo on
Day 1 (Night 1) compared to Nights 15 and 29. The high dose ESZ group showed more
consistently, than the low dose group, a significant treatment group effect (compared to placebo)
on these parameters for the overall period of the double-blind treatment phase (Days 1, 5, and
29) and by each study visit.

The median objective WASO only showed a treatment group effect in the high dose ESZ
group compared to placebo for the “overall” period (averaging the data from each visit during
the double-blind phase; Days 1, 15 and 29). The low dose group only showed significant effects
on Day 1, and not on Days 15 and 29. Despite effects for the overall period in the high dose
group, this high dose group failed to show a consistent significant treatment group effect
(compared to placebo) over time (no significant treatment group effect was observed on Night
15). In fact, the numerical values for the median objective WASO on Night 15 were in the
negative direction compared to placebo in each of the ESZ groups (values were numerically
greater in each ESZ group than the value in the placebo group). However, numerical trends
appear in the opposite direction (i.e. for a positive effect in each of the ESZ groups compared to
placebo) at other time points (Nights 1 and 29) on WASO and at all time points (Nights I, L5 and
29) on the median objective Sleep Efficiency parameter.

The results of other objective and subjective secondary sleep measures and analyses were
generally similar to those observed for the primary and key secondary measures. The results of
secondary measures are shown in Tables VIC12 and Figures VIC 3-4 in the appendix (showing
results either for the overall, double-blind phase over Visits 1, 15 and 29 or by each of these
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visits, as provided by the sponsor). However, as shown in these tables, some objective and
subjective measures (primarily those variables reflecting the wake time after sleep) failed to
show significant treatment group effects upon pairwise comparisons (either overall; over Visits
1, 15 and 29 or by study Visit). Some variables showed at least trends for treatment group
differences (between a given ESZ group compared to placebo) in a direction that is opposite of
the direction expected for a beneficial ESZ treatment effect (values reflect at least a numerically
greater positive effect in the placebo group compared to either of the ESZ groups, such as the
results on objective Number of Awakenings}).

When significantly greater effects were observed on several of the above secondary
variables in the high dose ESZ group the greatest effect or the most significant effect (upon
pairwise comparison to placebo) was observed on Night 1 (compared to Nights 15 and 29, based
on visual inspection of the summary tables). The low dose group showed significant treatment
group effects on Night 1 but generally showed a similar pattern for a lesser effect on subsequent
nights. These observations pertain to the following parameters: the primary efficacy variable
(LPS), “key” secondary variables (median objection sleep efficiency and WASO), objective
Wake Time After Sleep, objective Number of Awakenings, and most subjective sleep measures:
subjective Number of Awakenings, subjective WASO, subjective Quality of Sleep, and
subjective Depth of Sleep. These results suggest development of tolerance within the 29 Day
period while noting that the sponsor only chose to conduct PSG recordings out to Day 29 rather
than throughout the double-blind treatment phase in this 6-week trial (also note protocol changes
of dropping a visit of PSG recording, as previously described).

Study 190-046: Unpleasant Taste Associated with ESZ
Because of concern that an unpleasant taste associated with the study drug could influence the
integrity of the double-blind design of the study, the incidence of the adverse event of unpleasant
taste is provided in the following for each treatment group:

e Placebo group: 3 subjects (3.0%).

e 2 mg ESZ group: 17 subjects (16.3%).

e 3 mg ESZ group: 36 subjects (34.3%).

These results show a rather marked dose-dependent and treatment group effect on the incidence
of unpleasant taste (based on numerical comparisons). These observations pose a serious
problem as to the integrity of the double-blind design which could be compromised to the extent
of jeopardizing the interpretability of the efficacy results. A discussion regarding this potential
issue cannot be found in the study report.

Study 190-046: Subgroup Analysis of Efficacy Results
Potential subgroup differences on efficacy are suggested by results described below, but are only
considered preliminary and did not appear to be reproducible in other trials.

Summary tables on subgroup analyses (by age, gender and ethnicity) of the primary efficacy
variable (objective LPS) by study visit (Days 1, 15, and 29} and for the overall, double-blind
assessment period (the average of Days 1, 15, and 29) are provided in the study report of the
original submission (Tables 14.2.7.1-14.2.7.3 starting on p. 143 in without 190-046.pdf file). As
shown in these tables, the following subgroups showed similar results to those for the subgroups,
combined (as described in the previous subsection). That is each ESZ group had significantly
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lower median LPS than the placebo group for the overall assessment period, as well as for each
study visit (p < 0.001 and a most every comparison):

s > 35.year-old age group.

¢ Female gender group.

o Each ethnic subgroup (categorized as Caucasian or Noncaucasian) .

The subgroups not listed above, generally showed a significantly lower median LPS in each of
the ESZ groups compared to placebo, but for only one time point, which was Day 1 (each ESZ
group generally did not show significant or in some cases, even a trend for, lower median LPS
than the placebo group on subsequent study visits or for the overall assessment period). These
subgroups are listed below:

e < 35-year-old age group.

¢ Male gender group.

The above observations for these two subgroups may be reflecting a small sample size effect (as
these were smaller subgroups than their corresponding comparison subgroup and sample sizes
were only approximately 40 subjects/treatment group). However, this reviewer believes that a
small sample size effect on reaching a level of significant in these subgroups is unlikely for the
following reasons. Firstly, both subgroups showed a consistent pattern over time that may be
suggestive of a tolerance effect, yet the sample size did not vary over time (in some cases the
trends were in the opposite than predicted direction). Secondly, the non-Caucasian subgroup
consisted of only 33 to 36 subjects in a given treatment group, yet consistently showed
significant treatment group effects over time (p< 0.001 for most time points). Variance in
standard deviations does not seem to explain the results, as the non-Caucasian subgroup had a
very large standard deviation in each of the ESZ groups on Day 29, but still showed a highly
significant treatment group cffect. Examination of the standard deviations in the summary tables
for other subgroup analyses also failed to show any consistent pattern that might explain the
above observations.

One possibility that needs consideration is the possibility that the male subgroup could
consist of primarily subjects who are < 35 years old and that the above observations are real,
rather than due to an artifact. Another consideration is that the above results represent a real
direct or secondary effect on both age and gender on treatment group effects of LPS over time
(also consider a possible interaction effect). For example consider the possibility that the
subgroup differed in the incidence of subjects with unreported ethanol/substance abuse disorders
(as a positive urine drug screed was a common protocol deviation in subjects of the trial). Also
consider undiagnosed sleep apnea which is more common in older men. Consider menopausal
status effects on sleep. Also consider differences in BMI. In conclusion these comments can
only be considered speculative, as the study was not designed to focus potential subgroup effects.
Also the above observations did not appear to be reproducible in other trials.

Study 190-046: Results on Next-Day Effects

Unlike, PSG and several other sleep assessments, assessments for “Next-Day effects” were
conducted throughout the 6-week double-blind phase. Figure VIC5 in the appendix shows
results on parameters obtained from the Evening Questionnaire for each week of the 6-week
double-blind treatment phase (Daytime Alertness and Daytime Ability to Function, as provided
by the sponsor). In summary, only the high dose ESZ group showed significantly greater median
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scores on each of the two parameters during week 2, but not on the other weeks. However, there
were small trends for greater median scores over increasing dose-levels on each parameter on
each week during the double-blind phase (based on numerical comparison between the 2 mg and
3 mg ESZ groups). Trends for greater median scores of each ESZ group compared to placebo
were also observed on each week of the double-blind treatment phase (based on numerical
comparisons between each of the ESZ groups compared to placebo). The results on the POMS
generally failed to show remarkable or significant treatment group differences between each ESZ
group compared to placebo.

Despite the above results on Daytime Alertness and Daytime Ability to Function, results
on the Morning Sleepiness parameter obtained from the Moming Questionnaire revealed trends

_ for higher scores (greater morning sleepiness) in each of the ESZ groups (median score of 51

mm in each group) compared to placebo (in median score of 48 mm). However, these group
differences between each ESZ group and placebo were small magnitude and failed to reach a
level of significance.

Study 190-046:DSST Results. The sponsor describes DSST results under the safety section of
the study report. It is not clear to this reviewer why performance on the DSST was not
considered a "next-day effects” parameter. Table VIC13 (in the appendix) summarizes the
results (as provided by the sponsor). A rationale for using ranked transformed data for statistical
analysis for a treatment group effect could not be found in the study report. Upon examination
of the results in this table, the mean or median scores (or the change from baseline in mean or
median scores) generally showed a numerically increase in value over time in each treatment
group (baseline, Days 1, 15, 29, and on both rebound days, combined; Days 45 + 46). These
results suggest a learning effect over time, independent of treatment. Despite a potential learning
effect the following treatment group showed trends for greater impairment in ESZ groups
compared to placebo were observed. The 2 mg ESZ group has numerically lower values than the
placebo group on the last assessment in the double-blind phase (Day 29) and the 3 mg ESZ
group has numerically lower values than the placebo group at almost all time points.

The absence or diminished learning effect in ESZ groups relative to placebo needs
consideration in the interpretation of DSST results, as the results could reflect a greater adverse
effect of the study drug compared to placebo, that is not apparent in the statistical methods
employed by the sponsor.

Study 190-046:Sleep Architecture Results. Results are generally similar to those observed in
Trial 190-045, as shown in Table VIC9B in the appendix.

Study 190-046: Results on Rebound Effects

Results of Rebound Effects on Efficacy Variables Figure VIC6 (in the appendix) provides
results on median objective LPS, sleep efficiency and WASQO at baseline and on each study Visit
during the double-blind treatment phase (Nights one, 15, and 29) and the washout phase (Nights
45 and 46 or referred to as Rebound Nights | and 2), as provided by the sponsor. Results are
also shown in tabular form in Table VIC14 (in the appendix). These tables show the mean and
median change from baseline (the baseline night of Visit 2, prior to double-blind treatment) to
each rebound in night (Nights 45 and 46) and results of various statistical analyses (as provided
by the sponsor).
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As shown in the summary tables, statistical comparisons between each ESZ group and
placebo, generally failed to consistently reach a level of significance (particularly in the high
dose group) on the median change from baseline to the 2-night rebound period (when averaging
results from both rebound nights)’. However, significant treatment group differences were
generally revealed on the first rebound night on the median or mean change in values from
baseline. These results revealed that the low and high dose ESZ groups consistently showed a
numerical worsening of objective sleep efficiency and WASO from baseline to the first rebound
night (the first night after double-blind treatment cessation). It is also notable that this worsening
(on each of these parameters) was numerically greater on Rebound Night 1 (Night 45 of the
study) compared to Rebound Night 2 (Night 46). If these observations in the ESZ group were
due to lack of efficacy, one would not expect that this worsening would abate or diminish on the
second rebound night. Note that in the placebo group, not only showed a numerical or
significant improvement from baseline to each of the two rebound nights, but also, this numerical
improvement was greatest on Rebound Night 2 (compared to Rebound Night 1).

The above observations of a potential rebound effect can be more easily seen upon
examination of Figures VIC6, while noting a rather marked worsening in each parameter
between Day 29 of the double-blind treatment phase to Rebound Night 1 (corresponding to Night
45 in the figures) that is numerically greater in the high dose ESZ group, while the placebo group
either shows no change or trends for greater improvement between these same sleep laboratory
nights. Furthermore, the 2 mg ESZ group shows values on each rebound night (Nights 45 and
46 in the figures) that are numerically different (worse) than the values at baseline (Table VIC14
shows significant differences in the 3 mg ESZ group for some of the variables). The placebo
group either showed numerically greater improvement or no change in these parameters
compared to baseline.

Rebound Effects Sleep Architecture. PSG recording were conducted on the two Rebound
Nights, yet results on sleep architecture on these nights could not be found in the study report.

Rebound Effects on AEs (Withdrawal AEs) in Study 190-046
Treatment groups (placebo; n =99, 2 mg ESZ, n = 104, 3 mg ESZ, n = 105) were generally
similar on the incidence of withdrawal AEs (total AEs and in each AE category). The incidence
of withdrawal AE's (AE's for all categories, combined) was 8%, 8%, and 9%, in the placebo, 2
mg, and 3 mg ESZ groups. The incidence of each category of AE's was less than 2% in any
given treatment group with the exception of Nervous System AE's: 2%, 1.9%, and 2.9% in the
placebo, 2 mg, and 3 mg ESZ groups. Among nervous system AE's in the ESZ groups or the
following (the incidence in placebo, 2, mg 3 mg ESZ groups are shown):

e Abnormal dreams: 0%, 0%, to 1.9%

e Anxiety: 0%, 1.9%, 1.0% .
The above AE's reflect those that were reported on the first single-blind placebo day at Visit 6 or
within 48 hours or between 24 to 48 hours after the last dose in subjects who withdrew early
from the study.

* As described in the summary in the appendix, the change from baseline and sleep parameters
was analyzed using the Wilcoxon Signed Rank test. Pairwise comparisons were conducted with
rank-transformed change from baseline data using an ANOVA model with treatment and site as
fixed effects.

NDA 21-476 Page 35



Study 190-046: Conclusions

Overall the resuits as presented by the sponsor show a significant treatment group effect on
several variables including the primary efficacy variable, but the greatest effects appear to be on
Night 1. Consistent with a possible development of tolerance to efficacy effects over time are
the results on the rebound nights, that evidence suggestive of rebound effects. Rebound effects
of EEG could not be found in the submission. The results on withdrawal AEs showed minimal
to no rebound effects on the incidence of AEs.

A major concern in the interpretability of these results is a marked dose-dependent effect on the
incidence of unpleasant taste that occurs in one third of subjects at the recommended dose level
in proposed labeling.

Another major concern is regarding a subgroup of subjects identified as “important protocol”
deviators, as previously described. As the methods employed and the actual data included in at
least the analysis of efficacy data can impact on what conclusions may be drawn from the results,
as presented by the sponsor and the ability to interpret the results.

Adverse effects of ESZ on DSST performance is also suggested by the results of this trial.
Consideration also needs to be given to potential drug effects on practice effects over time, as
previously described.

3. Study 190-049
Study 199-049: Objectives
The primary objective of this 12-month trial was to examine long-term safety of ESZ treatment
(3 mg taken orally, each night at bedtime)} using a placebo contrelled design during a 6-month
double-blind treatment phase that was followed by a 6- month open-label ESZ phase (3 mg po
Qhs).

The study report in the original submission specifies that the examination of efficacy
(using subjective sleep measures) in patients with Chronic Insomnia was a secondary objective
of this trial {using subjective sleep latency as the primary efficacy variable).

Study 190-049: Study Design and Subjects
This trial is a multicenter (70 sites), parallel group, fixed dose, long-term outpatient trial using
subjective efficacy measures. A 6-month double-blind phase was followed by a 6-month open
label ESZ phase (3 mg of ESZ Qhs at bedtime). 791 eligible subjects (21-64 years old, generally
healthy men and women, with Chronic Insomnia by DSM-IV criteria) were randomized to one of
the following two treatment groups:

+ Placebo group: 2 tablets po Qhs (at bedtime).

o 3 mg ESZ group: 2 tablets po Qhs (either two 1.5 mg tablets or one | mg tablet and one 2

mg tablet, taken at bedtime).

Subjects were instructed to have dinner at least two hours prior to their bedtime dosing. Subjects
were required to take at least 3 daily bedtime doses per week or 15 daily bedtime doses per
month to remain in the study (compliance was assessed at each monthly study visit using the
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number of tablets returned minus the number of tablets missing or stolen, divided by two
tablets/dose).

Subjects who completed the six month double-blind treatment phase were eligible to
enter into a 6-month ESZ open-label phase. A total of 471 ITT efficacy subjects participated in
this phase. During the open-label phase all subjects were instructed to take one tablet (a 3 mg
ESZ tablet) orally every night at bedtime.

Lot numbers of the placebo, 1 mg ESZ, and 2 mg ESZ tablets used in the previously
described trials were the same as those employed in Study 190-049. However, two additional lot
numbers of ESZ tablets were used in this longer term trial (corresponding to the 1.5 mg and the
3.0 mg tablets).

Subjects underwent clinical assessments for screening on Visit 1, according to the
Schedule of Assessments Table VIC15 in the appendix (as provided by the sponsor). A
maximum screening period of 14 days was employed to determine eligibility. Eligibility criteria
used in the trial were generally similar to those employed in Study 190-046. Women were
permitted to use hormonal therapy and hormonal contraceptive agents (women considered as not
having childbearing potential were those who were surgically sterilized or who had post-
menopausal amenorrhea for at least one year). Hepatitis B and C screening was employed and
subjects who participated in any investigational study within 30 days prior to the screening visit
were excluded from the study.

The following outlines some key differences in eligibility criteria used in Study 190-049
that were generally not employed in other Chronic Insomnia studies:

* Eligibility criteria of self-reported sleep patterns differ somewhat from other Chromc
Insomnia Trials. In other trials, subjects meeting DSM-IV criteria for Chronic Insomnia
also had to report both of the following sleep characteristics, while in this longer term
trial (190-049) subjects (who also had to meet DSM-IV criteria for Chronic Insomnia)
only had to meet either of these criteria on self-reported sleep patterns (during at least
one month prior to the study):

e Reports no more than 6.5 hours a night of sleep and (as stated in previous
Chronic trials), “and/or” (as stated in Section 9.3.1 of the Study Report of
Study 190-049)

e Takes more than 30 minutes to fall asleep at each night over the previous
month.

e In previously described trials, subjects were excluded if they had previously participated
in an ESZ trial, while in Study 190-049 subjects were excluded if they participated in a
trial within 30 days prior to screening.

Another unique feature of the eligibility criteria in Study 190-049 that was not employed in

other trials involved screening subjects for cancer (as other trials were short-term trials):

e Subjects with "history of, or current malignancy except for non-melanomatous skin
cancer” were excluded from Study 190-049.

* More restrictive screening criteria were employed regarding subjects with active thyroid
disease, women "considered at risk for breast cancer," and "all subjects at risk for lung
cancer." These additional, unique, eligibility criteria could not be found in the listing of
inclusion and exclusion criteria in Sections 9.3.1 and 9.3.2 of the study report. Instead,
the criteria were found in a section describing procedures for Visit 1 (Section 9.5.1.1 of
the study report). The following text was taken from this section of the study report:
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« Documentation of a negative mammogram was required within the past 12

months for all females considered at risk for breast cancer. If
documentation of a negative mammogram was not available, the subject
was not eligible for the protocol. A mammogram was not provided or paid
for by the sponsor for the purpose of participating in this protocol.
Documentation of a negative thyroid scan in the past 12 months was
required for ail subjects with evidence of active thyroid disease. If
documentation of a negative thyroid scan was not available, the subject was
not eligible for the protocol. A thyroid scan was not provided or paid for by
the sponsor for the purpose of participating in this protocol. Exceptions were
made on a case-by-case basis for subjects receiving thyroid replacement
therapy at a stable dose for at least 3 months.
Documentation of a negative chest x-ray in the past 12 months was required
for all subjects at risk for lung cancer. This included subjects with significant
(per Investigator’s discretion) exposure to asbestos, and those with more
than I-pack per day for a year (1 pack-year) of cigarette smoking. If
documentation of a negative chest x-ray was not available, the subject was
not eligible for the protocol. A chest x-ray was not provided or paid for by
the sponsor for the purpose of participating in this protocol.

The following outlines the study visits, including a brief description of the procedures for each
visit {refer to Table VIC15 in the appendix for details on the assessment schedule):

Baseline Visit (Visit 2): eligible subjects were randomly assigned to double-blind study
drug and underwent safety assessments according to the scheduie shown in Table VICI15.
Double-blind Phase (Visits 3-8): these visits occurred monthly (15 days) while subjects
were receiving their double-blind treatment. Safety and compliance assessments were
obtained and subjects received their monthly refill of study drug at cach of these visits.
Open-Label Phase (Visits 9-14): these monthly visits (5 days) occurred over the open-
label phase of the study and involved similar procedures to those employed on visits
during the double-blind phase (as shown in Table VIC15).

End-of-Study Visit (Visit 15): subjects were to return within approximately one week
after their last dose of study drug (within 5-7 days post-dose) and underwent final
assessments, as shown in Table VIC15.

In addition to assessments shown in Table VIC15, women were inquired about their menstrual
history and use of hormonal therapy at each monthly study vistt.

The protocol was amended (in Amendment 3) to only include vital sign measures that

were obtained while seated (orthostatic measures were deleted, as described in the study report
of the submission). The rationale provided for deleting orthostatic measures during vital sign
assessments was that measures were being obtained at time points near minimal or trough levels
(as described on pp.62-63 of this study report 190-049 pdf file).

Study 190-049: Efficacy Assessments
Primary and secondary assessments were obtained from the Evening Questionnaire using an
Interactive Voice Response System (IVRS). Subjects completed a questionnaire via [VRS on a
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weekly basis throughout treatment. Subjects were to complete the questionnaire in the evening
on the same day of each week (1 day).

The primary efficacy variable was sleep latency (in minutes), which was defined as the
subjective average time to fall asleep over a given week. Table VIC16 in the appendix provides
a listing of the efficacy variables and each corresponding definition (as provided by the sponsor).

According to the study report the key secondary variable was the mean total slecp time over the
last three months of the double-blind treatment phase.

Study 190-049: Statistical Analysis of Primary and Key Secondary Variables

The mean of the monthly averages over the last three months of the double-blind phase on sleep
latency was determined for the primary efficacy variable (the mean of the monthly averages for
months 4, 5 and 6). Secondary analysis was conducted on the monthly averages on sleep
latency throughout the double-blind phase.

The following describes how missing values were handled in calculating monthly mean
sleep latency values. The LOCF approach was used for calculating each monthly average (at
least two values in a given month were required to calculate the monthly mean value). At least
two values in a given month were required to calculate the monthly mean value, while the
following describes methods when only one value existed on a give month. If only one value
existed for the first month, then the first month mean value was considered missing. On
subsequent months, if only a single value existed for given month, then the value was summated
with the mean value of the previous month, divided by two, to obtain that given month’s average
(as described on p.51 in the 190-049.pdf file). These methods were also generally employed for
determining results by each month on each secondary variable.

An ANOVA with treatment and site as fixed effects was conducted to compare the 3 mg
ESZ group to placebo on the primary efficacy variable. The data was ranked-transformed for
this analysis. This same approach was generally used for the statistical analysis of each
secondary variable, unless otherwise specified in the results section of this review.

Study 190-049: Results on Demographic Features, Exposure, and Protocol Violations.
Subject disposition, demographic features and exposure are described elsewhere in this review.
This section focuses on salient features regarding these aspects of the study population.

Almost 100% of the randomized subjects were in the ITT population of the double-blind
treatment phase of the study. Approximately 60% of randomized subjects completed the 6-
month double-blind treatment phase of the trial. The distribution of subjects within each
disposition category was generally similar across treatment groups in the double-blind treatment
phase, with the following exceptions. Approximately 13% of the ESZ group discontinued
double-blind treatment due to an adverse event compared to only 7% of placebo subjects. The
placebo group had almost twice the incidence of subjects who voluntarily withdrew from the
study compared to the ESZ group (26% of placebo subjects compared to only 14% of ESZ
group). Only approximately 3% of subjects withdrew from the study due to a protocol violation.

A total of 471 subjects were in the [TT efficacy population. Approximately 81% of these
subjects completed the open-label treatment phase of this study. Refer to Table IV.B.1.b. in
Section IV of this review for further details on the enumeration of subjects in a given population
and treatment group. This table also provides a number of subjects who received a total of six
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months or 12 months of ESZ. Only 4% of the ITT population withdrew prematurely due to an
adverse event during the open-label treatment phase of the study.

Treatment groups were generally similar in demographic features (mean or median age
and height) and in the distribution of subjects across gender or ethnic categories. However, the
ESZ group had a significantly greater mean weight (by 5 kg) and BMI (by only approximately 2
kg/m?) than the placebo group of the double-blind treatment phase.

Tables 17-20 in the appendix provide results on the exposure of subjects during the
double-blind treatment and open label phase in addition to overail exposure to ESZ treatment
throughout both phases of the study. Approximately 50% of ESZ subjects received a mean daily
dose of at least 2.75 mg and approximately 50% of placebo subjects received treatment over a
period exceeding five months during the double-blind treatment phase (a mean of 2.75
tablets/day in the placebo subjects and 2.75 mg/day in ESZ subjects). Approximately 12% of
ESZ subjects received a daily mean dose of at least 2 mg over this time-period during the
double-blind treatment phase. The results on exposure during the open-label phase revealed
generally similar observations on the incidence of subjects within each mean daily dose category
(mean daily dose categories of = 2 mg or=> 2.75 mg over a period of at least 5 months). The
mean compliance within each treatment group during the double-blind phase and open label
phases was approximately 95% (the number of tablets taken, divided by the number of tablets to
be taken). Over 43% of the subjects were within 100 to 119% range of compliance during the
double-blind (in each treatment group) or open label phase.

Approximately 35% of subjects in each treatment group of the double-blind treatment
phase deviated from the protocol. Common protocol deviations (at least 5% of subjects within
any given group) were the following:

e Did not meet eligibility criteria (approximately 6% of subjects in each group).

e Reported a sleep history of < 16 minutes of sleep latency (8-9% in each group).

e Tested positive on the urine drug screen (5-6% per group).
Despite these common protocol deviations, the distribution of subjects across treatment groups
within any given protocol deviation was generally similar.

Study 190-049: Efficacy Results
Results on the Primary Efficacy Variable. As shown in Table VIC21 in the appendix (as
provided by the sponsor) the ESZ group had a significantly shorter subjective sleep latency than
placebo (averaging values over months 4-6 of the double-blind treatment phase, using rank-
transformed data for the statistical analysis). This table also shows secondary results on the
primary variable at other time-points of the double-blind treatment phase {(mean and median
values over months 1-3 and by each month of the 6-month phase). These results show highly
significantly shorter subjective sleep latency values (median values, ranked-transformed data)
consistently over each month of the double-blind treatment phase.

See Figure VIC7 in the appendix showing the results on median subjective sleep latency
for each treatment group over time, for each month of the double-blind and open label treatment
phases (as provided by the sponsor).

Results on "Key" Secondary and Other Variables .

The sponsor refers to subjective total sleep time over months 4-6 (the mean of the monthly
values, data ranked-transformed) as the “key” secondary efficacy variable. Table VIC22 in the
appendix shows the results of this secondary variable. Also shown in Table VIC22 are results of
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subjective total sleep time averaged over months {-3 and by each month of the double-blind
treatment phase (as provided by the sponsor). Significant treatment group effects for a greater
median subjective total sleep time in the ESZ group compared to placebo was revealed with each
pairwise comparison {over the first 3 months or the last 3 months of the double-blind phase or by
each month over the 6 months). Figure VICS, also shows these results, as well as results during
the 6-month open label phase of the study (as provided by the sponsor).

Similar observations were generally revealed for other secondary variables including the
subjective WASO, subjective number of awakenings, subjective quality sleep, and subjective
number of nights awakened per week, as shown in Table VIC23 and Figures VIC9-VIC12 in the
appendix (as provided by the sponsor).

Results of Subgroup Analyses.

Subgroup analyses were performed on the basis of gender and ethnicity on the primary efficacy
variable and on the "key" secondary variable (subjective sleep latency and subjective total sleep
time, respectively). Despite, some subgroups having small sample sizes either significant
treatment group effects or trends for a treatment group effect were still revealed in each subgroup
on these efficacy parameters (averaging values from the first 3 months or from the last 3 months
of the double-blind phase).

Results on the Incidence of Unpleasant Taste

Given that unpleasant taste associated with the active drug could impact on the integrity of the
double-blind design the following describes the incidence of subjects reporting "unpleasant
taste."

During the double-blind phase 10 ESZ subjects {out of 593 total ESZ subjects) and no
placebo subjects (out of 195 total placebo subjects) dropped out of the study due to unpleasant
taste. The incidence of unpleasant taste reported as an AE in this phase of the study was 26% of
subjects in the ESZ group compared to only 5.6% of placebo subjects during this phase (ITT
Efficacy Population).

During the open label phase 7% of the subjects reported unpleasant taste (32 total
subjects). The majority of these subjects who reported unpleasant taste in the open-label phase
(22 out of the 32 total subjects) had previously received placebo during the double-blind phase.

20% of subjects who were previously on placebo reported unpleasant taste during the
open-label phase of the study (out of 111 subjects in the ITT Efficacy Population for the open
label phase). Only 3% of subjects who were previously assigned to doubie-blind ESZ reported
unpleasant taste during the open label phase.

Study 190-049: Results on ""Next Day” Parameters

The following results are on subjective daytime ratings. The results on daytime alertness,
daytime ability to function, and sense of physical well-being, are shown in Figure VIC13 in the
appendix (as provided by the sponsor). These parameters were obtained on a weekly basis in the
evening using [VRS. Significantly greater values (greater benefit) were obtained in the ESZ
group compared to placebo at each month of the trial throughout the double-blind and open label
treatment phases (refer to the figures for details). However, the treatment group differences were
very small and were consistently less than [ unit on a 10 unit scale for each of these parameters
at each of these time points (0 = very sleepy or poor and 10 = wide awake or excellent, for
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daytime alertness and ability to function ratings, respectively). The results on the number of
days of napping and on nap time failed to show even trends for a greater benefit with ESZ
compared to placebo for virtually all the time points throughout the study. However, subjects
generally reported one day to less than one day of napping (perhaps reflecting a floor effect).
The mean or median number of hours of napping was approximately 27 to 30 minutes or
approximately 40 minutes, respectively, at each monthly time point throughout the study in each
of the groups.

This study did not include DSST assessments.

Study 190-049: Conclusions

Based on the results described in this study report for Study 190-049 the sponsor shows
significant treatment group effects for greater benefit in the ESZ group compared to the placebo
group on the primary efficacy variable and the "key" secondary variable (subjective sleep latency
and subjective total sleep time, respectively, with values averaged over the last three months of
double-blind treatment, ranked-transformed data). Generally similar results were observed for
other secondary variables. Secondary analysis over time generally revealed similar results at
each time point throughout the double-blind and open label phases (by monthly visits).

While, significant treatment group effects were revealed, almost one third of the ESZ group
compared to only 5.6% of the placebo group reported unpleasant taste. Furthermore, 20% of
subjects who were previously on placebo reported unpleasant taste in the open label phase when
treated with the active drug compared to only 3% of open-label subjects who previously
receiving double-blind ESZ. These results are consistent with unpleasant taste being associated
with the active drug and present a problem in interpreting efficacy results. Consequently, the
trial is not adequately designed to establish efficacy, in the opinion of this reviewer.

Because of significant group differences on BMI and weight, consideration should be given to
the potential influence on these variables on efficacy results. However, group differences were
small.

Significantly higher scores in the ESZ group compared to placebo were described for subjective
ratings on daytime alertness and ability to function (in the direction of greater alertness and
function in the ESZ group). However, these group differences were very small (less than one
unit on and 10 unit scale for each of these parameters) and the level of significance was not
corrected for multiple comparisons. These small differences are not in the opinion of this
reviewer, clinically significant and are not adequate to establish greater daytime alertness and
function with ESZ treatment. No treatment group differences were observed on subjective
parameters on napping. Finally, the study did not employ any objective assessments for potential
"next-day" effects (e.g. DSST, assessment of alertness).

D. Elderly Chronic Insomnia 2-Week Trials (Studies 190-047 and 190-048)
Objectives, Study Design and Efficacy Results of Studies

1. Studies 190-047 and 190-048 |
Study 190-047 and -048 Objectives. |
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Both of these 2-week trials had the primary objective of examining efficacy and safety of fixed
daily bedtime doses (1 mg or 2 mg) of ESZ compared to placebo in elderly (65 to 85-years old)
patients with Chronic Insomnia. Study 190-047 employed PSG efficacy measures, while Study
190-048 employed subjective efficacy measures.

Studies 190-047 and -048: Study Design and Subjects

Subjects. Both studies were conducted on 65 to 85-year-old generally healthy aduits with
Chronic Insomnia by DSM-1V criteria using eligibility criteria that were similar to the criteria
employed for the short-term trials conducted on nonelderly patients with Chronic Insomnia
{Studies 190-045 and 190-046). The total number of randomized subjects in Study 190-047 and
Study 190-048 was 292 subjects and 231 subjects, respectively. PSG screening-eligibility
criteria were similar to those employed in other PSG trials. Subjects could not have active
thyroid disease, but subjects taking a stable dose of thyroid replacement hormone for at least
three months were eligible to participate in the study.

Subjects could not have a history of, or current, malignancy except for non-melanoma
this skin cancer (as required in the other short-term trials). The more stringent cancer-related
criteria (involving the lung, breast or thyroid) that was employed in the longer term study (Study
190-049) was not employed in any of the shorter-term trials, including trials on elderly patients.
However, unlike Study 190-049, the elderly trials excluded patients with severe chronic
obstructive pulmonary disease.

Study Design. Both elderly trials were multicenter, randomized, double-blind, placebo-
controlled, two-week trials employing a fixed-dose, parallel group design. Both studies had a 2
mg ESZ group (2 mg Qhs at bedtime) and a placebo group in which subjects took their bedtime
dose every night throughout the 2-week double-blind treatment phase. Study 190-048 had an
additional ESZ treatment group that received a 1 mg bedtime dose each night over the two
weeks. Study 190-047 initially had a 1.5 mg ESZ group that was later dropped from the
protocol, since similar efficacy results were anticipated between the 1.5 mg and the 2 mg dose -
levels. A total of 28 subjects were randomized to the 1.5 mg dose level at the time of this
protocol amendment (these subjects continued in the trial). Efficacy data from this aborted ESZ
group were not included in the submission.

A major difference between the two elderly trials was that Study 190-047 employed PSG
measures, while Study-048 employed subjective IVRS sleep measures.

Tables VIDI and VID?2 in the appendix show the overall schedule assessments in study
visits in each respective trial.

Study visits for Study 190-047 (the PSG trial) were as follows:

e Visit 1 (Screening Visit, 2-Nights of PSG Screening and Single-blind placebo
treatment): subjects underwent screening assessments and two consecutive nights of |
PSG screening with bedtime single-blind placebo treatment given each night, during this |
PSG screening visit. Subjects were to have completed a sleep log for 7-10 consecutive |
days prior to this visit to determine the median bedtime of each subject (lights-out).

* Visit 2 {(Nights 1 and 2): subjects underwent PSG monitoring for two consecutive nights
in the sleep laboratory and started their first dose of double-blind treatment at bedtime on
Night 1. Subjects were randomized to a treatment group: placebo, 1.5 mg or 2 mg ESZ
groups (in a 1:1:1 ratio). As previously described, the 1.5 mg ESZ dose-level was
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aborted after randomization of 28 subjects to this group. Visit 2 was to occur within 21
days after Visit 1.

e Visit 3 (Nights 13 and 14): subjects underwent PSG monitoring for these two
consecutive nights, which corresponded to the last two nights of the 2-week double-blind
treatment phase.

e Visit 4 (End-of-Study Visit): subjects underwent final safety and IVRS assessments on
this visit, which was to occur within 5-7 days after completing the double-blind treatment
phase.

Subjects also completed [VRS subjective assessments each morning and evening, starting on
Visit 1 and continued completing these assessments throughout the remainder (the last
assessment was on the morning of Visit 4).

Study visits for Study 190-048 (the subjective sleep IVRS trial) were as follows:

e Visit 1 (Screening Visit): subjects underwent screening assessments on this visit.

e Visit 2 (Baseline Visit): subjects underwent additional screening assessments and safety
assessments on this visit. Subjects began IVRS assessments in which they were
instructed to make their [VRS calls every morning and evening throughout the remainder
of the study. Visit 2 was scheduled within 14 days after the screening visit.

e Visits 3 and 4 (Weeks 1 and 2 of Double-blind Treatment): Visit 3 was to occur on
Day 8+1 of double-blind treatment and Visit 4 was to occur on Day 15-17, which
corresponds to 1-3 days after completing the double-blind treatment phase. Subjects
underwent various safety assessments during these visits, as well as continuing their
IVRS assessments. Visit 4 was the final study visit for safety assessments.

Studies 190-047 and 190-048: Efficacy Assessments and Statistical Analysis Methods
These trials employed virtually the same subjective or objective primary, "key" secondary, and
additional secondary variables, as employed in other trials of nonelderly Chronic Insomnia
patients. The following outlines these parameters for each study.

Co-primary and “Key” Secondary Variables in the PSG Study 190-047:
s Co-primary variables-
o Objective LPS was a primary efficacy variable.
o Objective Sleep Efficiency was a coprimary variable in this trial, rather than this
variable being selected as a “key” secondary variable, as in the nonelderly PSG
trials (190-045 and 190-046). |
e “Key” Secondary Variable:
o  Objective WASO was a “key” secondary variable, as in the nonelderly PSG
trials.
Refer to Tables VIC3-4 which provide the definitions of various efficacy variables employed in
Study 190-045, which are generally similar to those employed for Study 190-047.
Data from the ITT population on the 2 consecutive PSG nights of the each visit (Visits 2
and 3) during the double-blind phase were averaged (referred to as Nights | and 14,
respectively). This data was used for the primary analysis on each co-primary and "key"
secondary variable. The data was rank-transformed and an ANOVA model with treatment and
sites as fixed effects was employed to determine if significant treatment group effects could be
revealed between the 2 mg ESZ and placebo groups on each efficacy variable. If each coprimary

NDA 21-476 Page 44



variable showed a significant treatment group effect at the 5% significance level (for each
variable), then the sponsor proceeded to conduct the same analyses on the "key" secondary
efficacy variable {objective WASO).

Primary and “Key” Secondary Variables in the Subjective [IVRS Sleep Study 190-048 (subjects
called the TVRS to provide a subjective response to questions for each subjective sieep
parameter):

Primary Variable:

o Subijective sleep latency (minutes): the subjective time after lights out until sleep onset

(as assessed each morning, after arising via IVRS). Subjective sieep latency was also the

primary variable in the longterm subject sleep study in non-elderly patients (Study 190-

049).

“Key” Secondary Variable
o Subjective total sleep time (minutes): the subjective total duration of the sleep using data

collected in the mornings via [VRS (also the “key” secondary variable in 190-049).
Refer to Table VID3 for the definition of other secondary efficacy measures, including measures
of subjective ratings or responses to questions via IVRS (completed each evening): daytime
alertness, number of naps, nap time, daily ability to function, and sense of physical well-being.
Table VID3 also shows definitions of subjective sleep measures, as well as evening
questionnaire measures (“Next Day Effects” parameters) employed in Study 190-048 (as
provided by the sponsor).

Statistical analysis was conducted on data from the I'TT population (data of each efficacy
variable was averaged over the double-blind treatment phase). The statistical test employed, to
determine if significant treatment group effects could be revealed between the 2 mg ESZ group
and the placebo group on each efficacy variable, was an ANOVA model with treatment and sites
as fixed effects (with data rank-transformed).

Studies 190-047 and 190-048: Results on Disposition, Demographic Features, and
Treatment Exposure

The disposition of subjects was previously described elsewhere in this review.
Approximately 97% of subjects completed Study 190-047 and %1% of subjects completed Study
190-048. Treatment groups were generally similar on the incidence of subjects within each
disposition category in both trials with the following exceptions. In Study 190-047 the incidence
of placebo subjects who voluntarily withdrew from the study or who withdrew due to an adverse
event were numerically greater (2.3% and 1.6%, respectively) than the incidence of subjects in
the ESZ group (1.5% and 0.0%, respectively). Consequently, the placebo group had an overall
incidence of 4.7% of subjects who discontinued from the study for any reason compared to only |
2.2% of the 2 mg ESZ group.

Results on the disposition of subjects in Study 190-047 showed a higher incidence of
subjects who voluntarily withdrew for any reason was in the 2 mg ESZ group (11.4%) compared
to the placebo group (8.8%). The incidence in the 1 mg ESZ group was 6.9%. Surprisingly, a
numerically greater percentage of placebo subjects withdrew from the study due to an adverse
event (6.3%) compared to on 1.4% and 2.5% in the 1 mg and 2 mg ESZ groups, respectively.
Another atypical finding was a somewhat large incidence of subjects who withdrew voluntarily
in the 2 mg ESZ group (8.9%) compared to the low dose ESZ group and the placebo group
(2.8% and 2.5%, respectively). An explanation for these atypical results cannot be found in the
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study report (the corrected version of the study report, as provided in an amendment submission
dated 3/25/03).

Treatment groups in each of the studies were similar on each demographic feature (the
mean age, mean height and weight within each gender group, and in the distribution of subjects
in gender and ethnic categories). The mean age of the subjects in each trial was approximately
72 years old and the majority of them were female (approximately 61 to 71% of subjects in each
group of Study 190-047 and approximately 54 to 61% of subjects in Study 190-048). The
demographic features of subjects in these trials were previously described in greater detail.

Treatment compliance of each treatment group in each of the trials was generally,
approximately 99%. The mean exposure of the placebo group was 13.9 doses for 14.0 days and
in the 2 mg ESZ group the mean exposure was 14.2 doses for 14.3 days. In Study 190-048 each
treatment group had a mean of 13.1 to 13.3 doses of study drug for mean of 13.3 to 13.4 days.

Studies 190-047 and 190-048 Efficacy Results.

Since one trial was a PSG study and the other trial was a subjective sleep study (using IVRS),
efficacy results are provided for each study, separately (as separate subsections below). Results
on next-day and other sleep-related safety parameters from each trial follow, thereafter (in
subsections after the efficacy result subsections). Refer to Section VIII for other safety
information obtained from these trials.

Study 190-047 Efficacy Results.

Significantly shorter objective LPS and greater objective Sleep Efficiency was observed in the 2
mg ESZ group compared to the placebo group (p< 0.0001). These results were revealed when
averaging data from both double-blind PSG visits (referred to as Nights | and 14, for each
corresponding 2-night PSG visit).

Upon examination of Figure VID] treatment group differences between the 2 mg ESZ
group and the placebo group were numerically diminished over time and were no longer
significant on Night 14 on the "key" parameter (objective WASO). Table VID4 in the appendix
summarizes these results in tabular form (as provided by the sponsor).

The results on other secondary objective and subjective efficacy variables are
summarized in Table VIDS and Figure VID2, respectively, in the appendix (as provided by the
sponsor). These results were generally similar to those observed for the co-primary and "key"
secondary variables. It is noted that the objective Wake Time After Sleep showed greater wake
time in the ESZ group compared to the placebo group, which may be reflecting an earlier
morming awakening observed in the ESZ group. Although, an explanation for these resuits
cannot be found in the study report.

Figure VID2 shows objective cumulative wake time on Night 1, but results on Night 14
are not shown or described in the study report, where this information is described (section
11.4.1.4.1). Although, cumulatively wake time in the ESZ group appears to be less than that of
the placebo group, the magnitude of the treatment group difference is primarily due toa -
shortened latency to sleep, as described by the sponsor in the study report (p. 60 of the 190-
046.pdf file).

Results on Sleep Architecture
Table VI.D.5.1. summarizes results on sleep architecture. In summary these results generally
showed small to absent treatment group differences on each parareter, in which some of these
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differences reached a level of significance (without correcting for multiple comparisons). The
greatest treatment group difference appeared to exist in non-REM stage 2, when examining
differences on the actual median total sleep time in that sleep stage (in minutes). The ESZ group
showed a longer sleep time spent in Stage 2 by 24 and 38 minutes longer than the placebo group
on Nights 1 and 14, respectively. Treatment group differences on other parameters tended to be
only a few minutes or no greater than 10 minutes in magnitude, as follows. A small increase in
Stage | and small decreases in Stages 3/4 and REM (expressed as % of total sleep time and/or
absolute time) in the ESZ group that were not observed in the placebo group.

“Next day” and "discontinuation" effects are discussed in a separate subsection that follows the
next subsection on efficacy results in Study 190-048.

Study 190-048 Efficacy Results,

Results on the subjective primary efficacy variable (subjective sleep latency), the "key”
secondary variable (subjective total sleep time), and on the secondary variable subjective
WASO, generally showed trends for an effect that were similar to those observed in the objective
PSG trial (Study 190-047). As in the PSG trial, treatment group differences showed a time-
dependent decline, based on numerical comparisons between Weeks 1 and 2 (the greatest
numerical treatment group difference on a given parameter appeared on Week 1 and generally
became minimal to absent on Week 2). Neither the high dose nor low dose ESZ groups showed
significant treatment group effects on Week 2 on the primary efficacy variable. These results are
shown in Table VID6 and Figure VID3 (as provided by the sponsor).

The following describes important observations on primary and secondary variables, in
more detail. Significant treatment group effects were not observed for the low dose ESZ group
(1 mg group), and were not consistently revealed on all variables on all time-points (on Week 1
and 2) in the high dose ESZ group (2 mg group). Significant treatment group difference
between the 2 mg ESZ group and placebo on the primary variable for the overall double-blind
phase (averaging data from Weeks 1 and 2), appear to be primarily reflecting group differences
found on Week | and not on Week 2. In Week 2, all three groups (placebo, 1 mg and 2 mg ESZ
groups) were similar on median subjective LPS (see Figure VID3). Furthermore, the subjective
results on each of the three parameters showed a similar time-dependent diminution or absence
for significant treatment group effects on Week 2 compared to Week 1 (as shown the summary
Figures in the appendix). These observations are similar to those revealed on objective PSG
measures in Study 190-047.

A diminished effect over time may be reflecting a placebo effect between Week 1 and 2
of treatment. Based on numerical comparisons between Weeks | and 2 on results from the
placebo group, the placebo group tended to show an improvement on a given parameter over
time (between weeks I and 2), while the ESZ groups failed to show little to no change over time
on median sleep latency and total sleep time. However, a potential placebo effect would not
account for results on median WASO since a further decrease in this parameter occurred between
Week | and 2 in all three treatment groups (placebo, | mg and 2 mg ESZ groups), as shown in
Figure VID3. Furthermore, the median decrease in the 2 mg ESZ group over time (between
Weeks 1 and 2) was numerically similar to (if not slightly greater than) the decrease in the
placebo group.
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A potential placebo effect also did not appear to explain a similar pattern for a diminished
ESZ effect over time (between week 1 and 2 of double-blind treatment) in Study 190-047. In
Study 190-047 the placebo group generally showed no change over time and in some cases
showed a worsening over time (between Nights | and 14) on primary and secondary PSG
variables, as shown in Figure VID1 in the appendix. Another difference between this PSG study
and the subjective sieep study (Study 190-048) is that the PSG study only had a 2 mg ESZ group,
while Study 190-048 included a 1 mg ESZ group. This lower dose group was not significantly
different from placebo on all three subjective sleep parameters (but showed small trends for an
effect) except for on week | on the primary variable {median subjective sleep latency) in which
effects were significant. This observation would suggest a dose-dependent effect on the
diminution of an ESZ effect over time (that is a possible dose-level by time interaction effect on
efficacy).

The secondary variable (subjective number of awakenings) failed to show any significant
treatment group differences between either the 1 mg or 2 mg ESZ groups and placebo for the
overall double-blind treatment phase, or for each week (Weeks 1 and 2) in Study 190-048.

Results on Next Day Effects and Rebound Effects (Studies 190-047 and 190-048).
Next-day effects were examined in Studies 190-047 and 190-048. Rebound effects were only
examined in Study 190-048. Results of Study 190-047 are first described below, followed by
results of Study 190-048.

Next Day Effects in Study 190-047. As shown in Table VID7A in the appendix (B shows
results of 190-048 for comparison), treatment groups were generally similar on subjective “next-
day effects” parameters (data collected in the mornings via IVRS): daytime alertness, total nap
time, daily ability to function, and sense of well-being. The sponsor describes results on
morning sleepiness {data from momning [VRS assessments) and on the number of naps, as
showing significant treatment group effects in favor of ESZ treatment over placebo. However,
these comparisons were not corrected for multiple comparisons, and they only showed a level of
significance of the either p<0.1 or £0.05. Furthermore, treatment group differences were very
small, if not clinically insignificant. Any smalli differences that were observed occurred
primarily at Week 1, and not at Week 2. Therefore, in the opinion of this reviewer, there were
no treatment group effects on any of these "Next Day Effect” parameters. Similar results were
revealed for Insomnia Severity Index parameters (as shown in Table 11.4.1.4.5-1 on p.65 in the

190-047 .pdf file).
Study 190-047 Results on Rebound Effects.

Results on Rebound Effects on Efficacy Parameters. As shown in Figures VID4 in the
appendix treatment group differences on each subjective sleep parameter (median sleep latency,
median total steep time and median WASQO) on treatment discontinuation nights (Nights 15 and
16) appeared to exist on Night 15 on each parameter, and on both nights on the median WASO.
Some of these differences reached a tevel of significance as shown in the summary tables
(figures were provided in the study report of the original submission but were modified by this
reviewer to include all efficacy time-points for comparison). When numerically comparing these
results to results on Nights 14 during the double-blind phase of the placebo, the ESZ groups
showed a fairly marked change between Night 14 (at the end of the 2-week double-blind
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treatment phase) and Night 15 (the first night after cessation of double-blind treatment} on each
of these parameters. As anticipated this change was a worsening on a given efficacy parameter
over time between these two time-points. Whiie these results suggest a lack of efficacy
associated with cessation of treatment, the placebo group showed a marked improvement
between Night 14 (the end of treatment) and Night 15 (the first night after treatment cessation),
suggesting that observations in the ESZ group could be reflecting rebound effects (instead of a
lack of efficacy). Furthermore, the treatment groups merged (were similar) on median values of
two of the three parameters on the second rebound night (median sleep latency and total sleep
time, but not on median WASO). It is also important to note that on median WASO failed to
reveal a significant treatment group effect between ESZ and placebo on Night 14 of the double-
blind treatment phase (but trends for an effect did appear to exist). Consequently, the results
show that while the ESZ group showed a worsening, the placebo group showed an improvement
upon treatment cessation on each of these parameters based on numerical comparisons of the
data. While the ESZ group showed values on Night 15, similar to those at baseline, one cannot
assume that this is evidence for the absence of rebound effects due to observed differences in the
placebo group. Furthermore, other confounding variables and limitations in the study design
must also be considered when making such a conclusion (e.g. subjects did not receive single-
blind placebo during the rebound nights).

Because of the observations on both placebo and ESZ groups, discontinuation effects
must be considered, particularly since the most prominent treatment group differences occurred
on the first, rather than on the second night after treatment cessation on at least two of the three
parameters. it is noted that neither groups received a single-blind placebo treatment during these
two discontinuation nights. Other potentially confounding variables were not controlled for in
this trial. Therefore this trial has a number of limitations in the interpretation of the results.

It ts not clear why the study report does not describe any results on sleep efficiency on
the discontinuation nights (in text section 11.4.1.4.6 on this topic), since sleep efficiency was a
co-primary variable.

Results frotn an insomnia scale {Insomnia Severity Index) are shown for Day 14 and
End-of-Study Visits and failed to reveal any remarkable findings.

Results of Rebound Effects on Sleep Architecture. Results of potential rebound effects on
sleep architecture could not be found in the study report.

Results of Rebound Effects on AE's (Withdrawal AE's).
Table VIDS in the appendix shows the incidence of withdrawal AEs reported between
24-72 hours after the last double-blind dose. Withdrawal AEs were reported in 16.2% in the
ESZ group compared to only 10.9% in the placebo group. The following Body System AEs had
an incidence that was numerically greater in the ESZ group compared to placebo (the incidence
in the placebo and the 2 mg ESZ groups is shown):
» Body as a whole (5.5%, 9.6%): accidental injury (0%, 3%), back pain (0%, 2.2%), pain |
(0.8%, 2.9%)
o Digestive System (0.8%, 1.5%)
Musculoskeletal System (0%, 1.5%)
Nervous System (0.8%, 3.7%): abnormal dreams, anxiety, dizziness, insomnia,
nervousness, and somnolence each occurred in one ESZ subject and in no placebo
subjects.
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Study 190-048 Resulits on Next Day Effects (Rebound Effects Were Not Examined in this
Study).

Tablg VID78B shows the results on morning subjective [VRS ratings (each rating was on a scale
from 0 to 10, with 10 representing the best outcome and 0 representing the worst outcome).
Only very small trends for a higher scores in only the high dose ESZ group (the 2 mg group and
not in the 1 mg group) compared to placebo were revealed. None of the pairwise comparisons
revealed p values beyond a p of <0.05 (without correcting for multiple comparisons) and the
treatment group differences were less than one unit on each 10 point scale. Nap time, expressed
in minutes, only revealed trends for shorter nap time in each ESZ group than nap time in the
placebo group. There are treatment group difference was only approximately seven minutes. In
the opinion of this reviewer, these results do not support a significant treatment group effects on
“next day effects" for greater improvement with ESZ treatment, but rather show that ESZ is
simtlar to placebo on these parameters.

Withdrawal AE's. A description of withdrawal AE's cannot be found for Study 190-048.
Perhaps, withdrawal AE's were not examined in this trial since the last study visit occurred on
Day 15 to 17 (the end of the double-blind treatment phase). However, it is not clear why the
subjects were not followed for withdrawal AE's over a few days after Day trial with treatment
cessation.

Studies 190-047 and 190-048: Results on the Incidence of Unpleasant Taste.
Since unpleasant taste may compromise the double-blind to the study drug, the incidence of this
AE in subjects of each study is shown below:

¢ Study 190-047: 0 and 13%, in placebo and the 2 mg ESZ groups, respectively.

¢ Study 190-048: 1.3% (1/80 subjects), 8.3% and 11.4%, in placebo, 1 mg and 2 mg ESZ

groups, respectively.

As in previous trials, these results show a drug-related and dose-related effect on the incidence of
unpleasant taste. Given these observations, the double-blind study design was compromised,
whereby impacting on the interpretability of efficacy, next-day and discontinuation results (e.g.
that subjects and investigators/research staff believed that an unpleasant taste was due to ESZ,
such that subjects having bad taste were assigned to ESZ).

Studies 190-047 and 190-048: Conclusions

These studies, showed at least trends for an effect of 2 mg ESZ over placebo on subjective or
objective sleep parameters, but the effects diminished over 2 weeks or became absent by
treatment endpoint (between Weeks 1 and 2 of treatment).  Results on the two rebound nights
suggest a potential rebound effects of the study drug in both trials, as previously described. In
study 190-047 the value of efficacy parameters in the ESZ. groups were numerically greater than
values at baseline, which is evidence that further supports the potential for a rebound effects with
the study drug.

In the opinion of this reviewer the interpretability of the results of both trials is seriously
compromised, as in other trials, due to unpleasant taste associated with the study drug.
Unpleasant taste was a common AE showing a dose-dependent pattern in ESZ subjects (the
incidence in 2 mg ESZ subjects was numerically greater than the incidence in the 1 mg ESZ
group in both trials). This observation is reproducible (as described for other trials in this
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review), occurs in single-dose trials (see Study 190-026, below), as well as multiple-dose trials,
and in some studies the incidence of ESZ subjects with this AE is over 20 to 30% at the proposed
recommended dose-level of 3 mg for non-elderly patients. The impact of unpleasant taste
associated with the study drug, which is commonly reported among ESZ subjects (with no to
only few placebo subjects with this AE) is a serious concern regarding the integrity of the
double-blind study design, and in turn the interpretability of study results.

E. Healthy Non-Elderly Adults in a Study 190-026 Using a Transient Insomnia Model
Study 190-026: Objectives

The primary objective of this study was to examine "hypnotic efficacy, safety and tolerability" of
a single dose of ESZ treatment (an oral solution formulation) compared to placebo in healthy
adults using a first night effect model for transient insomnia.

Study 190-026: Study Design and Subjects
This multicenter, double-blind, placebo-controlled trial employed a parallel group design in
which 436 generally healthy 25 to 50-year-old male and female subjects were randomized (using
a 2:1:2:2:2 ratio) to receive a single dose {30 minutes before the subject’s average bedtime) of
one of the four following treatments (using an oral solution of active drug will and placebo):
Placebo, 25 ml (the vehicle: a sodium phosphate buffer)
1.0 mg/25 m!| ESZ will
2.0 mg/25 ml ESZ
3.0 mg/25 ml ESZ
3.5 mg/25 ml ESZ
Screening occurred within 14 days of dosing. Eligibility criteria were similar to those in Phase I
trials in that the subjects were 25 to 50 years old, generally healthy, and did not have any
clinically significant abnormal findings on clinical assessments at screening. Subjects could not
have symptoms consistent with a sleep disorder (and could not have regular shifts in their sleep
schedule). PSG screening was not employed to rule out sleep apnea, periodic leg movements
syndrome or other sleep disturbances (the study used a first-night-effect, transient-insomnia
model). Any previous experience in a sleep laboratory, or previous exposure to ESZ treatment
are additional key exclusionary criteria. To be eligible in the study subjects had to report a sleep
pattern that met the following criteria:

e A usual bedtime between 21:00 and 24:00 hours.
Sleep onset < 30 minutes.
Sleep duration = 6.5 to 10.0 hours/night.
Does not report, a decrease in daytime function due to sleep disturbances.
Lights-out Time between 21:00-24:00 hours {based on results from five consecutive
Morning Questionnaires obtained prior to the dosing visit).
Women of childbearing potential had to practice an acceptable contraceptive method (could use

oral contraceptive agents but must be on a stable dose). Subjects were screened for Hepatitis B
and C.

Table VIEL in the appendix shows the schedule of assessments during the study (as provided by
the sponsor}). Subjects were to arrive at a sieep laboratory at 2.5 hours prior to their mean time of
lights-out (bedtime) which was time-point determined from bedtime data from five consecutive
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Morning Questionnaires completed prior to the study. Subjects were instructed to have dinner
prior to arrival.

Pre-dose assessments (including vital sign measures, DSST, and others) were obtained in
the evening prior to dosing. Subjects received their assigned, double-blind treatment at 30
minutes prior to lights out (lights out were scheduled to occur at +15 minutes of the mean lights-
out time, calculated from Morning Questionnaires, as previously described). Subjects underwent
PSG recording. PSG recording occurred over a period of 8 hours, upon which subjects were
awakened if necessary. After morning awakening subjects underwent post-dose assessments as
shown in Table VIEL. This included completion of the Morning Questionnaire and the
administration of the DSST.

Study 190-026: Efficacy Assessments

The definitions of objective sleep measures (including sleep architecture measures), subjective
sleep measures from that Morning Questionnaire were generally similar to those of previously
described trials.

Study 190-026: Statistical Analysis of Primary and Key Secondary Variables

The primary efficacy variable was Latency to Persisting Sleep (LPS). The primary analysis was
conducted on the ITT population using statistical methods similar to those employed in previous
trials. As in previous trials, an ANOVA model was employed with treatment and site as fixed
effects on rank-transformed data. The primary analysis was conducted on data from the two high
dose ESZ groups (3.0 and 3.5 mg groups) and placebo group. If a significant treatment group
effect was revealed (p < 0.05), then pairwise comparisons between each of the higher dose ESZ
groups (3.0 and 3.5 mg ESZ groups) and the placebo group was conducted using the ANOVA
model.

According to the study report objective sleep efficiency was a key secondary variable, but
instead of analyzing data from the ITT population, data was analyzed from an "evaluable”
population, as defined fater. It is also not clear in the statistical analysis section of the study
report (9.7 in the 190-026.pdf file} which treatment groups were included in the statistical
analysis of data on the "key" secondary variable (i.c. if only the 3 and 3.5 mg ESZ groups and
the placebo group, were included for the primary variable). A secondary analysis on the primary
and other non-key secondary variables was conducted using the Evaluable population data set.

The rationale for using one dataset for the primary analysis on the primary variable (as
well as on non-key secondary variables) and using another dataset for analyzing data on the
“key” secondary variable cannot be found in the study report (ITT population was the data set
used for the primary and all other secondary variables).

The "Evaluable” population (from which data was used for the primary analysis of the
“key” secondary vartable) is defined elsewhere (not in the section on the primary statistical
analysis) in the study report as follows: this population was identified by FEvaluability Committee
based on blinded review of protocol deviations prior to unblinding.

The above definition does not clarify which subjects of the ITT population were excluded
from the “Evaluable™ population and why these subjects were excluded (i.e. selected over other
subjects that deviated from the protocol). However, Section 11.1 in this study report indicates
that two subjects who were randomized twice to double-blind treatment (it appears these two
subjects participated in the study on two occasions at two different study sites), who were
included in the ITT population but were not included in the “Evaluable” population. The
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following observations regarding this population are noted, based on an examination of the end-
of-text summary tables of the study report (Tables 14.1.1 and 14.1.2). The number of evaluable
subjects in each treatment group (as provided in the disposition summary table) matches the
number of subjects in each treatment group that was identified as having an "important" protocol
deviation. The categories of protocol deviations shown in Table 14.1.2 were the following: has a
usual sleep latency > 30 minutes or usual sleep time < six hours, deviated dosing time by at least
15 minutes relative to lights-out time, a PSG recording time of <7.5 hours, subjects dosed with
“zopiclone" stock solution < 80%, subjects who violated sleep pattern criteria on the night before
dosing, subjects participating more than once in the study. Based on these observations it
appears that the “evaluable™ population was the ITT population excluding subjects identified by
a committee as having an “Important” Protocol deviation.

Based on the results shown in the End-of-Test Summary table (Table 14.1.2) it is
noteworthy that 9% to 16% of subjects in any given treatment group had an "important" protocol
deviation. It is particularly remarkable that 4% to 6% of subjects in any given treatment group
were dosed with “Zopiclone stock solution <80%” (refer to Table 14.1.2 on p. 74 of the Study
report pdf file). It appears that "zopiclone” listed in the summary table was actually ESZ, since
the text section of the study report (Section 10.2 on p. 42 in the 190-026.pdf file) refers to the
stock solution as the “(S)-zopiclone stock solution <80%”. In Section 9.4.2 of the study report
{on p. 22 of the PDF file), the stock solution had a 0.5 mg/ml concentration of ESZ. However,
further clarification is needed to verify this information, as well as the actual dose that was
received by the subjects. Further clarification is also needed regarding the selection of subjects
who were excluded from the “Evaluable” population and why the primary analysis was not
consistently conducted on the same dataset for both primary and key secondary variables.

Study 190-026: Results on Disposition, Demographic and Treatment Exposure

All subjects completed the trial except for one placebo subject left prematurely due to a family
emergency. Therefore, all the remainder subjects received a single dose of double-blind
treatment. Yet, given the results on protocol deviations that included up to 6% of subjects
receiving an active drug stock solution in a given treatment group, it is not clear which subjects
in which treatment group received what drug (placebo versus ESZ and at what dose).

Common types of “important” protocol deviations (showing an incidence of >3% in any
given group) were the following (the incidence of placebo, | mg, 2 mg, 3 mg and 3.5 mg ESZ
groups as provided):

¢ An "important" protocol deviation of any type (14%, 15%, 14%, 16%, 9%,

respectively).

¢ A usual sleep latency > 30 minutes or sleep time < six hours (2%, 6%, 5%, to percent,

0%).

Dosing time deviated > 15 minutes relative to lights-out time (2%, 0%, 3%, 4%, 1%).

Dosed with "zopiclone” stock solution <80% (6%, 4%, 5%, 4%, 4%).

e Violated sleep pattern criteria on the night before dosing (3%, to percent, 0%, 4%,

3%).
As previously mentioned some subjects received a stock “zopiclone” solution instead of their
assigned study drug. Another protocol deviation worth noting is regarding subjects who
participated in the study twice, of which their data was included in the I'TT population (as four
subjects), as previously described.
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See Table VIB4 in the appendix for demographic features of the subjects. Treatment
groups were generally similar on each demographic feature (in mean age, and mean height,
weight and BMI in each gender subgroup and in the distribution of subjects in each gender and
ethnic subgroup). Unlike trials on patients with chronic insomnia, subjects were younger and
consisted of fairly equal numbers of men and women in each group.

Study 190-026: Efficacy Results

Given, serious problems with the interpretability of the data efficacy results are not described as
they cannot provide clinically meaningful results as presented by the sponsor, in the opinion of
this reviewer. The serious problems have been previously described, and are also outlined in the
conclusion section on this trial below.

Study 190-026: Results on DSST. Based on visual examination of the results summarized in
Table 12.6-1 in this study report (p.65 in the 190-026.pdf file), a drug-related impairment on
DSST of the ESZ treatment was revealed, as described in the following. The greatest mean
improvement in performance (mean change in the DSST score) from pre-dose (60 minutes
before dosing) to post-dose (10 hours after treatment) was observed in the placebo group
(6.417.7 units or 13% improvement). Each ESZ group generally showed less improvement (the
I mg, 3 mg and 3.5 mg groups, mean change of 2.5+11.6, 5.8+12.6, 1.3111, respectively or 4-
7% percent change among the groups), except for the 2 mg ESZ group. The 2 mg ESZ group
had a similar mean change to that of the placebo group. The least improvement was observed in
the 3 mg ESZ group (mean change of 1.3%11 or 4% improvement). Treatment group differences
between each ESZ group and the placebo group reached a level of significance of p< 0.02-
0.0001, with the exception of the 2 mg ESZ group (p = 0.63).

Study 190-026: Conclusions

The following presents a serious problem in the ability to interpret the results of this study. A
subgroup of subjects received a stock solution of an active drug (the active drug received was
either zopiclone or ESZ as an 80% stock solution}, instead of their assigned study drug. The
incidence of subjects receiving this stock solution ranged from 4% to 6% in any given group.
The sponsor analyzes data collected from these subjects for the primary analysis of the primary
variable, while it appears that the data used for the analysis on the "key secondary"” variable
excluded these subjects along with subjects who had other types of "important” protocol
deviations. It is also not clear why some protocol deviations were considered "important" and
why these were used in selecting subjects for the primary analysis of the "key" secondary
variable. [t is also not clear why different a dataset was used for the primary analysis (and for
other non-key secondary variables) than on the primary efficacy variable than the dataset used
for the analysis of the "key" secondary variable. Therefore, the results as presented are not, in
the opinion of this reviewer, interpretable. Perhaps, consideration may be given to conducting
an analysis of the ITT population that only excludes data from the subjects who received a stock
solution of active drug, rather than their assigned study drug.

Another serious problem with the ability to interpret the study results is that
approximately 20% of subjects in each ESZ group reported unpleasant taste. Not surprisingly,
7.1% of placebo subjects reported unpleasant taste, given that 6.1% of placebo subjects received
a stock solution of active drug (either zopiclone or ESZ) instead of placebo.
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Another potential problem in the interpretation of the study results of Study 190-026 is
that an oral solution formulation was used, instead of the tablet formulation that is proposed in
labeling. However, based on a 7/31/03, e-mail communication with Dr. Jackson, OCPB
Reviewer, the oral solution used in Study 190-026 is acceptable from a pharmacokinetic
perspective whereby efficacy and safety results of the trial can be extrapolated to being
applicable to the marketed tablet formulation (i.e. absorption of the oral solution is comparable to
that of the tablet formulation).

Finally, DSST results in Study 190-026 show less improvement on performance in ESZ
groups compared to placebo.

F. Results of Subgroup Analyses of Efficacy Data in Demographic Subgroups.

These results were described for most individual studies on selected demographic features (e.g.
depending on the distribution of subjects within a give demographic subgroup and sample size).
Integrated subgroup analyses were not conducted (data from multiple trials were not pooled).
Individual study analyses generally failed to reveal any remarkable findings and generally
showed trends for efficacy in a given subgroup, with some exceptions previously noted in this
review. However, the trials were designed to specifically examine effects of ethnicity, gender
and age on efficacy, and subgroup sample sizes were often insufficient, such that most of the
results on subgroup analyses are considered preliminary or exploratory in nature.

G. Overall Conclusions.

Efficacy results of the Phase IIl trials generally revealed highly significant treatment group
effects in favor of ESZ treatment in Chronic Insomnia patients over placebo at the proposed dose
levels (3 mg bedtime dose for non-elderly patients and a 2 mg bedtime dose for elderly patients)
on primary and key secondary PSG and sleep diary measures. However, several problems were
observed regarding the interpretability of the efficacy results from all or most of these trials, as
follows:

¢ Unpleasant taste was associated with the study drug when given as either single or
multiple doses and was reported in up to approximately one-third of 3mg ESZ the treated
subjects in a given Phase III trial, while the incidence of unpleasant taste in placebo
subjects was generally ranged from <1% to 3% among the trials. The incidence of
unpleasant taste was dose-dependent in trials using multiple dose levels of ESZ.
Therefore, the placebo was not adequately matched to the ESZ study drug, such that the
integrity of the double-blind design of the study was likely to have been seriously
compromised. Consequently, the interpretability of efficacy and other results of these
trials is of grave concern that in the opinion of this reviewer, needs to be addressed, as
further described in Section XI on Conclusions and Recommendations in this review.

* A subgroup of subjects were selected in at least some of the trials as "evaluable" subjects
from which the data was used for the primary efficacy analyses, but not used for other
efficacy analyses (as described for Study 190-026). A committee identified subjects who
had "mmportant" protocol deviations from which their data was not considered
"evaluable." See Section VC, above, for further details, as well as sections below. It is not
clear if these methods for seiecting “evaluable” subjects were used for selecting a
subgroup data for conducting primary versus secondary analyses was used in other Phase
LI trials. If indeed this method was employed as described in this review then the
interpretability of the efficacy results is in the opinion of this reviewer compromised.
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Rebound, Tolerance and Next-day effects were previously discussed, but in summary generally
showed these effects on the basis of that previously described.

Refer to Section X! of this reviewer for additional concerns with these studies and for overall
conclusions and recommendations.

VII. Studies on Specific Safety Assessments Relevant to the Drug-Class: Studies 190-024
and 190-025 on “Next-Day” Effects, Study 190-012 on Respiratory Drive Effects,
and Study 190-015 on Alcohol Interaction Effects.

Studies 190-024 and 190-025 were studies on next-day performance effects of ESZ on

psychometric measures in healthy volunteers. Next-day effects were also conducted in several

efficacy trials, as previously described. - However, since Studies 190-024 and 190-025 were not
efficacy trials and were among trials focusing on specific drug-class safety issues, these trials are
described in this section of the review.

Studies 190-012 and 190-015 are also studies focusing on specific drug-class safety concerns and
are also described in this section. The former trial examined ESZ effects on respiratory drive
parameters, while the latter study examined potential ESZ-alcohol interaction effects on
psychometric parameters.

A. Next Day Performance Trials (Studies 190-024 and 190-025)
Objectives
Studies 190-024 and 190-025 were four-way crossover studies examining the effects of a single
dose of ESZ (2 mg or 3 mg) to placebo on next-day performance on a battery of
neuropsychological tests. Both studies included a single-dose treatment condition of 30 mg
flurazepam, as an active comparator.

These studies were virtually identical except that study 190-024 was conducted on
generally healthy male and female subjects, while study 190-025 was conducted on patients with
Chronic Insomnia (by DSM-IV criteria).

Study Design and Subjects in Studies 190-024 and 190-025.
Study Design. Both studies employed a single-center, double-blind, randomized, placebo-
controlled, four-way crossover design in which subjects were randomized to a treatment
sequence of four treatment conditions, as follows:

¢ Treatment condition A: placebo (2 placebo tablets and 1 placebo capsule).

¢ Treatment condition B: 2 mg ESZ (2 tablets of 1.0 mg ESZ/tablet and | placebo

capsulie).

¢ Treatment condition C: 3 mg ESZ (2 tablets of 1.5 mg ESZ/tablet and one placebo
capsule).

* Treatment condition D: 30 mg flurazepam (1 capsule of 30 mg/capsule and 2 placebo
tablets).

Subjects were randomized to one of the following treatment sequences (ina 1:1:1:1 ratio):
¢ Sequence I: ABDC
e Sequence II: BCAD
e Sequence [1I: CDBA
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e Sequence 1V: DACB
Subjects received a single dose of assigned study drug on the first night of Visits 2 through 5 of
the study {each of these visits was over two days). The methods for each study visit is
summarized in the following and also shown in Table VIIA1, in the appendix (as provided by the
sponsor):

e Visit 1. Subjects underwent screening, training sessions on Cognitive Drug Research
(CDR) computerized assessments (practice sessions could also occur on Day | of Visit 2,
described below).

e Visits 2-5. Fligible subjects returned to the clinic, 20 days after Visit 1. On Visit 2
subjects were randomized to their assigned treatment sequence. Visits 2 through 5 were
each 2 days long and visit was separated by a wash-out period of 1412 days. Subjects
were fed standardized meals during their visits.

On Day 1 of each visit subjects were given dinner at no later than 18:00. CDR
assessments were conducted at 60 minutes prior to administration of the assigned study
drug. Study drug was given (as a single oral dose) on the first evening of each visit (at
22:00). Subjects were required to go to bed with the lights out at 30 minutes postdose.

On Day 2 subjects were awakened in the morning at 8.5 hours postdose and were
given breakfast. CDR assessments were re-administered at two time-points on Day 2: at
9.5 hours and 12.5 hours postdose. CDR assessments are described in more detail below.

A list of the CDR computerized assessments and a description of each of the tests is provided in
Tables VIIA2-4 of the appendix. Table VIIA2 lists the tests in the order that they were
administered. Parallel forms of the tests were used for each testing session. The following
information could not be found in the study reports: the duration of each testing session,
references and a description of the reliability and validity of these tests. Also, a description on
methodology for controlling for potential practice and test-order effects could not be found in the
study report.

Subjects underwent additional safety assessments as shown in the Schedule of
Assessments in Table VIIAL. Vital sign measures do not include orthostatic measures.
Pharmacokinetic measures were not obtained in these studies.

Subjects. The subjects of both studies were male and female generally healthy subjects between
the ages of 21 to 64 years old. Screening assessments and other eligibility criteria were generally
similar to those employed in other trials.

Subjects in study 190-025 were required to meet DSM-IV criteria for Chronic insomnia, as
well as, meeting the following criteria on reported sleep patterns for a period of at least one
month prior to study entry:

e No more than 6.5 hours of sleep each night.

o Sleep latency > 30 minutes each night.

The patients in Study 190-025 could not have other types of sleep disturbances (e.g. sleep apnea,
restless legs syndrome, periodic limb movements, and could not be rotating or third-shift
workers).

Subjects in Study 190-024 were required to have no sleep disturbances as in the following:

e (Could not have a reported average sleep duration < 9 hours/night.

¢ Could not have difficulty in sleep initiation or maintenance associated with a known

sleep disorder.
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e Could not be a rotating or third-shift worker.

Studies 190-024 and 190-025: Next Day Performance Assessments

Primary and secondary “Next-Day Performance” variables consisted of composite measures
using data collected from the CDR assessments. These composite scores are described in Table
VIIA4 in the appendix (as provided by the sponsor). As previously mentioned, Table VIIA2 lists
the CDR assessments and Table VIIA3 describes each assessment.

As described in Table VIIA4 the "Quality of Working Memory" composite measure (a
secondary variable) was calculated using "Sensitivity Indices." These indices are defined on
page 22 in the study report (and that 190-024.pdf file). A nonparametric sensitivity index is
based on a calculation using a formula by Frey and Colliver (date could not be found for a
specific reference in the section of the study report describing this index measure). Accuracy
scores to original and novel (destructor) information on tests of working memory and recognition
tasks were summated before calculating the index score using the Frey and Colliver formula.
The sensitivity index was intended to reflect both, the ability to identify previously presented
items, as well as correctly rejected items that were not previously presented to the subject. The
sensitivity index score ranged from zero to one. A score of zero was intended to represent
chance performance (no sensitivity to the task information) and the maximum score of one was
intended to represent perfect recognition performance.

Primary and Key Secondary Variables on Next-Day Performance
Primary Variable:
e Power of Attention was the primary variable and is defined as the sum of each of the
following scores: Simple Reaction Time, Choice Reaction Time, and Digit of Vigilant
Detection Speed scores.

Secondary Variables.

Secondary variables were the following composite measures: Speed of Memory Index, Quality
of Working Memory, Quality of Secondary Memory, and Continuity of Attention. Refer to
Table VIIA4 for a description of each composite measure. Digit Symbol Substitution Test
(DSST) score was also a “next-day” secondary measure.

Statistical Analysis Methods on Next-Day Performance Variables.

An ANCOVA was employed to determine treatment, sequence and period effects on the change
from baseline to 9.5 hours postdose on primary and secondary composite measures, with the
baseline score as a covariate. This analysis was conducted with subjects nested within sequence
as a random effect. Secondary analyses were also conducted on the mean change from baseline
to 12.5 hours postdose on the primary and secondary measures. These analyses were conducted
using data from the ITT population (randomized subjects who had at least one dose of study
drug).

Studies 190-024 and 190-025: Disposition in Demographic Features of the Subjects.
Demographic features of subjects in Studies 190-024 and 190-025 are summarized in Table
VIIAG in the appendix (as provided by the sponsor). Differences in demographic features
between subjects in Study 190-024 and subjects in Study 190-025 are described in the following
and are generally consistent with differences in the eligibility criteria employed in these two
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studies (Study 190-024 was conducted on generally heaithy adults and Study 190-025 was
conducted on patients with Chronic Insomnia). Subjects in Study 190-024 had a mean age 39
years old (ranging from 28 to 53 years old) compared to 2 mean age of 46 years {ranging from 28
to 64 years old) in subjects of Study 190-025. There were equal numbers of men and women in
Study 190-024, while in Study 190-025, approximately 70% of the subjects were women. All of
the subjects in Study 190-025 were Caucasian, while 75% of subjects were Caucasian and 25%
were "Black"” in Study 190-025.

All 12 subjects in each of the two trials completed the study. However, one subject described in
Section 10.2 of the study report of Study 190-025, voluntarily withdrew early after only
receiving one dose of placebo. But later, this subject reentered in the study and completed the
protocol. After initiating the study, the protocol was revised due to concerns "over the adequacy
of the drug blinding procedures for the active comparator.” This revision occurred after
randomizing and treating four subjects (as described in section 9.8.1 in the study report). One of
these four subjects, reentered the study and is the same subject as the above-described as subject
who voluntarily withdrew early, but then returned and completed the trial. A description of the
protocol revisions to improve drug blinding procedures cannot be found (the revision is only
mentioned, yet it is not described, in section 9.8.1).

Studies 190-024 and 190-025: Results on Next-day Performance Measures

Results on primary and secondary variables are shown in Tables VIIA7-8 for Study 190-024 and
in Tables VIIA10-11 for Study 190-025 in the appendix (as provided by the sponsor). Results
on the statistical analysis for an overall treatment effect using an ANCOVA (as described in the
statistical methods section of the study reports), cannot be found in the study report. Instead,
only the results of pairwise comparisons between each active treatment condition to the placebo
treatment condition on each variable are shown in the sponsor's summary tables. The results in
the summary tables generally show no significant treatment group differences with a few
exceptions. In the few exceptions a significant (p<0.05) worsening on performance was
observed in either the 3 mg ESZ treatment or the 30 mg flurazepam treatment compared to
placebo at 9.5 hours or 12.5 hours postdose.

It is important to note that while significant treatment group differences were not revealed on
many parameters at either of the two postdose time-points, several parameters did show trends
for a treatment effect and in some cases the trends were dose-dependent between the low and
high dose ESZ treatment conditions. Furthermore, some of these trends for an effect were large
in magnitude with large treatment group differences. Perhaps, failure of these large group
differences to reach a level of significance was due to a large variance observed on these
measures.

The exceptions to failing to reveal significant treatment group differences on a given parameter
are described for each study in subsections below.

Study 190-024 on Healthy Subjects and Study Results. One exception, in which a significant
treatment group effect was revealed in Study 190-024 was on the primary variable, Power of
Attenttion (in milliseconds). The 3 mg ESZ treatment showed significantly worsening from
baseline to 9.5 hours postdose on this parameter compared to placebo (LS means of 51.0 and 5.2
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msecs in 3 mg ESZ and placebo treatment conditions, respectively). This treatment effect was
no longer observed at 12.5 hours postdose as shown in Table VIIA7.

The 2 mg ESZ treatment condition aiso failed to show significant treatment effects on
each variable, except for Speed of Memory in Study 190-024 in which there were significant
worsening at 9.5 hours postdose, but only trends for worsening at 12.5 hours postdose compared
to placebo. The 3 mg ESZ group showed similar significant effects on this parameter in Study
190-024.

Study 190-025 on Patients with Chronic Insomnia and Study Results. A significant
treatment group effect on the primary variable, previously observed in healthy subjects in Study
190-024, could not be reproduced in Study 190-025 on patients Chronic Insomnia. Furthermore,
results for treatment group effects on Speed of Memory observed in Study 190-024 were also not
reproducible in Study 190-025. Instead, the Chronic Insomnia patients showed significant
worsening on Quality of Secondary Memory from baseline to 12.5 hours postdose, but not at 9.5
hours postdose in the 3 mg ESZ treatment condition compared to placebo. No other parameters
showed significant treatment group effects between either the high or low dose ESZ treatment
conditions compared to placebo.

Results on flurazepam in Studies 190-024 and -025 are noted in this paragraph, as this
treatment condition can be potentially viewed as an internal standard or control in each study.
The flurazepam treatment condition showed significant worsening on a few of the parameters
and time-points as follows (based on the previously mentioned summary tables in the appendix):
e Study 190-024 - Power of Attention at 9.5 hours, Speed of Memory at 9.5 and 12.5
hours.
e Study 190-025 - None of the variables at any time point, except for trends for a
worsening on the following vartables: Quality of Secondary Memory at 9.5 hours
(p<0.08), Speed of Memory at 12.5 hours (p < 0.068).
It is important to realize that the above results need to be interpreted with caution, given the
possibility for a Type Il error due to multiple comparisons. Yet, the above variables showing
significant effects, or trends for an effect, are the same variables that showed significant effects
of ESZ treatment compared to placebo in each respective trial.

Parameters that failed to show significant effects for either ESZ or Flurazepam in Studies
190-024 and -025. An absence of significant treatment group effects for any of the pair-wise
comparisons between each active treatment condition to placebo could be reflecting the absence
of assay sensitivity in that given study. Therefore, this paragraph describes parameters that
failed to show any treatment group effects for any of the time points. The following parameters
failed to show any significant treatment group effects at any of the time points (refer to
previously mentioned summary tables in the appendix for further details):
¢ Study 190-024 - Quality of Working Memory, Quality of Secondary Memory, Continuity
of Attention.
¢ Study 190-025 - The primary variable; Power of Attention, Quality of Working Memory,
Continuity of Attention.
Since, Quality of Working Memory only has a range values from 0 to 1, it would appear that an
absence of significant treatment group effects could be due to floor effects on this parameter.
While, other parameters listed above, failed to show treatment group differences that reached a
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level of significance (i.e. p < 0.05), some of these parameters did showed trends for a worsening
effect of ESZ compared to placebo and/or flurazepam treatment compared to placebo as shown
in the summary tables in the appendix. Furthermore, none of the parameters appeared to show
any trends or values in the direction of improvement from baseline to each postdose time point in
the 3 mg ESZ and flurazepam treatment conditions. Nevertheless, only a few variables showed
mean changes in the direction for improvement in the placebo treatment condition, as well.

Results on DSST in Studies 190-024 and 190-025. Results on DSST performance are shown in
Tables VIIA9 and VIIA12 and were generally similar to the results on other Next-Day
parameters. No significant treatment group differences were revealed on the mean change from
baseline to each post-dose time-point (at 9.5 hours and 12.5 hours post-dose).

Studies 190-024 and 190-025 Next Day Performance Trials: Conclusions
Trends and in some cases significant effects of ESZ compared to placebo on worsening of test
performance was observed on some of the variables in the two studies. Upon visual inspection
of the summary tables of results on each variable, trends for large group differences on test
performance were observed in the trial on healthy subjects on a number of parameters (in the
direction of worsening from baseline to post-dose with ESZ treatment compared to placebo).
Similar trends were observed in the trial on patients with Chronic Insomnia, except the numerical
group differences were smaller. These studies had several limitations, such that the results are
not considered by this reviewer as clear evidence for the absence of next-day effects. These
limitations are outlined below.

The following are some problems with the study design of both studies or are issues that
did not appear to be addressed (a discussion or description of methodology employed to
minimize these potential issues or confounding variables):

¢ Potential practice, test-order and time-of-day effects on test performance. Regarding the
concern of potential time-of-day effects on test measures note that baseline values were
obtained on the night before, and next-day values were obtained in the morning and 12.5
hours postdose with correspondent with afternoon-time.

e References and a discussion on the reliability and validity of each cognitive or
neuropsychological test could not be found in the study reports.

e Similarly, references and a discussion on the reliability and validity of composite scores
could not be found in the study reports.

o Some parameters showed fairly consistent and large values for a mean decline in
performance compared to placebo, yet did not reach a level of significance. Yet, variance
was large, suggesting that potential confounding variables were not adequately controlled
for in the studies. Another consideration on at least some parameters is the potential for
floor effects. The lack of adequate assay sensitivity should also be considered, since
flurazepam treatment failed to show significant effects compared to placebo on many of
the parameters, including the primary variable in one of the trials, while showing effects
(or trends for an effect) on parameters that also showed significant effects with ESZ
treatment compared to placebo.

s Other methodological problems are described in previous sections.

Other potential concerns were described in the study report, as in the following. Exploratory
analyses for treatment sequence effects and treatment-by-baseline interaction effects are
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described in the study reports. Treatment-by-baseline interaction effects were observed on some
secondary variables and DSST, although, baseline scores were a covariate in the ANCOVA
analyses. Missing data were not “imputed” and a last-observation-carried-forward approach
was not employed for primary and secondary analyses.

B. Study 190-012: Effect of ESZ on Respiratory Drive in Healthy Male Adults.
Summary of the Study Design. The primary objective of this trial was to examine the effects
of single oral doses of ESZ compared to placebo, on measures of respiratory drive in healthy
males. A codeine treatment condition was included in this crossover study, as an internal
control.

This trial was a single-center, randomized, double-blind, placebo-and active-controlled, four-
way crossover trial conducted on a total of 14 generally healthy, 18 to 45 year old males.
Subjects who smoked tobacco products were excluded from the trial. Subjects were randomized
to a sequence of four of the following treatment conditions:

3 mg/30 ml solution of ESZ
7 mg/30 ml solution of ESZ
60 mg codeine sulfate tablet
Placebo tablet or 30 m! solution

Subjects received each of the above single-dose treatment conditions at 9 a.m. on each of four
study days. A 72-hour washout interval was employed in between each study day. Respiratory
function was assessed on each study day using a spirometric rebreathing testing procedure at 45
minutes pre-dose, and at 2, 4, and 6 hours post-dose. Other safety assessments were also
conducted which included 12-lead EKG at screening and at 1.5 hours postdose on each study
day. Vital sign assessments were conducted at various time points, pre-and post-dose. Other
safety assessments were included, as described in the protocol.

The primary respiratory drive measures were the following:

e Ventilatory Response to CO2

e Mouth Occlusion Pressure Response to CO2.
The slope of the change in each of these measures in response to the change in a partial pressure
of CO2 was determined.

An analysis of covariance model was employed to examine treatment, sequence, subjects
nested within sequence, and period main effects on each respiratory drive measure, using the
baseline value on the given parameter as a covariate. Prior to conducting this analysis, a test for
first order carryover effects was conducted using the 10% significance level. If significant
carryover effects were revealed, than this variable would be included in the primary analysis.
There were no missing data from 13 of 14 subjects who completed the trial (1 subject was
withdrawn from the study due to a protocol violation).

Study 190-012: Summary of Results on Respiratory Drive Measures.

Table VIIB1 in the appendix summarizes the results (as provided by the sponsor). Neither of the
ESZ treatment conditions showed significant treatment effects compared to placebo on
Ventilatory Response as shown in Table VIIBI1 Panel A in the appendix. A small decrease in
Ventilatory Response was observed at two hours following codeine treatment (p< (.03), with no
significant effects observed at other time points. The baseline value (the covariate in the

NDA 21-476 Page 62



ﬁ

ANCOVA model) was significant at 2, 4 and 6 hours post-dose for each respiratory drive
parameter (p<0.025).

None of the active treatment conditions (ESZ treatment conditions or the codeine
treatment condition) showed a statistically significant reduction in Mouth Occlusion Pressure
Response compared to placebo with one exception (as shown in Table VIIB1). The exception
was at 6 hours after receiving the lower ESZ dose in which a small reduction (p<0.03) was
observed compared to placebo.

Other safety results (vital sign, reported AEs and others) were unremarkable.

Study 190-012: Conclusions

It is difficult to interpret the results on respiratory drive parameters in this study given that
multiple comparisons were conducted on multiple parameters, at multiple time points and
between multiple treatment conditions. The sponsor describes results based on comparisons
between each active treatment group and placebo, while results on the overall ANCOVA for a
treatment condition effect (other main effects) could not be found in the study report.

Another problem in interpreting the study results is that a crossover design was
employed. The sponsor reports no significant first order carryover effects based on the initial
analyses conducted by the sponsor on each of the parameters (determined for first order
carryover effect was subsequently removed from the ANCOVA analysis). However, this
analysis does not fully address the problems in interpreting results of cross-over trials.

Finally, the sponsor revealed a significant influence of the baseline value of the
Ventilatory Response measure.

Given the above caveats, the trial generally did not reveal significant or remarkable
treatment effects on impairment in either of the two primary respiratory drive parameters. Yet,
the trial appears to have inadequate assay sensitivity for detecting a drug related effect. While, a
small reduction in one of the parameters was observed at two hours after codeine treatment
compared to placebo (p<0.05), a small reduction in the other primary measure (p<0.03) also
occurred with a low dose of ESZ (and not with the other treatment conditions) compared to
placebo at 6 hours post-dose (long after the known Tmax for ESZ). - These observations appear
more likely, to be spurious findings, given that a cross-over design was employed, that the
observed group differences were small, at a leve] of significance that was only at p<0.03 or 0.05
{without correcting for multiple comparisons).

In conclusion caution must be given in interpreting the results of Study 190-012, such
that one cannot conclude that the results demonstrate an absence of an adverse effect of ESZ |
treatment on respiratory drive. In the opinion of this reviewer, this study is a failed study, rather |
than a negative study for potential effects on respiratory depression. Yet, if such an effect were to
exist, it would appear to be a small effect, at least on the parameters selected for this trial.

C. Study 190-015: Alcohol Interaction with ESZ in Healthy Subjects.

Summary of the Study Design. The primary objective of this trial was to examine potential
interaction effects with coadministration of alcohol and ESZ on cognitive performance and on
postural stability in healthy adults.
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This four-way crossover, single-center, inpatient, double-blind, single-dose trial was conducted
in generally healthy male and femate subjects who were 21to 64 years old. Subjects had to score
as a <moderate drinker on the Alcohol Dependence Scale to be included in this trial.

A totat of 24 subjects were randomized to a treatment sequence such that each subject
received each of the four treatment conditions:
Placebo tablets plus alcohol-placebo
Placebo tablets plus alcohol {0.70 g/kg)
3.5 mg ESZ and alcohol-placebo
3.5 mg ESZ and alcohol (0.70 g/kg)

Subjects received their assigned study drug with 240 ml of orange juice, after an overnight fast
of apptroximately 10 hours. Subjects were not permitted to consume any alcohol for a 48 hour
period prior to and after each clinic visit and were instructed not to consume more than five
alcoholic drinks each week between visits. A 7-day washout period occurred between visits.
Subjects underwent various safety assessments, as well as psychometric assessments.

The following computerized “cognitive” assessments were administered in the following order:
Immediate Word Recall, Picture Presentation, Simple Reaction Time, Digit Vigilance Task,
Choice Reaction Time, Tracking, Spatial Working Memory, Numeric Working Memory,
Delayed Word Recall, Word Recognition, Picture Recognition, and Bond Lader Visual Analogue
Scales of Mood and Alertness. Postural Stability was conducted as the last assessment in this
battery. Parallel forms were used for each of the psychometric tests. Information and the
rationale on selecting these tests could either not be found or was limited in the study report.

Psychometric data was analyzed by first subtracting the pre-treatment score from the post-
treatment scores for each study day to determine the mean change from baseline on each
parameter. Descriptive statistical analyses were conducted. Data from all randomized subjects
was included in this analysis.

The sponsor used a “linear model” to determine treatment, sequence, and period main
effects on the mean change from baseline to each time point on performance on each assessment,
with subject nested within sequence as a random effect in this analysis (a SAS procedure PROC
MIXED).

Study 190-015: Summary of Results.

A total of 22 out of the 24 randomized subjects completed the trial. One subject withdrew
consent after Dosing Period I, and another subject discontinued due to a positive urine drug
screen at the Dosing Period II visit.

See Figure VIICI in the appendix summarizing results on 10 parameters that were found to have
significantly greater combination effects then individual effects (as provided by the sponsor).
Upon visual examination of these figures, ESZ treatment appeared to be associated with
impairment on most the parameters listed below, with the greatest numerical decline in
performance at one-hour post-dose (from baseline performance) that generally diminished over
time:

¢ Numeric Working Memory-Speed

e  Spatial Working Memory-8ensitivity Index
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Immediate Word Recall-Percent Words Recalled
Word Recognition-Sensitivity Index

Picture or Recognition-Speed

Power of Attention

Quality of Secondary Memory

The mean change in each of the above parameters was numerically the greatest in the
concomitant alcohol-ESZ treatment condition compared to other treatment conditions (placebo,
ESZ alone, and alcohol alone). Self-Rated Calmness also showed significantly greater
combination-treatment effects than individual-treatment effects. However, examination of the
results in Figure VIICI1 reveals that mean changes varied inconsistently over time, suggesting
that results are due to artifact.

Additional safety results of this trial are described in the following. None of the subjects had
SAEF's or were adverse dropouts. Reported AE's generally failed to reveal any unexpected
findings with some possible exceptions. As is expected for this drug class, alcohol intolerance
was reported in 9% of subjects in the placebo/alcohol treatment condition compared to a greater
incidence of subjects after the ESZ/alcohol combination treatment (26%), while the incidence in
other treatment conditions was 0%. Most of these AE's were described in brief narratives. Most
subjects with alcohol intolerance reported as an AE are described in the narratives were generally
associated with an earlier onsct and a prolonged duration of CNS AE's (AEs of intoxication) in
the ESZ/alcohol condition compared to the alcohol-alone condition. In other subjects reported to
have alcohol intolerance, AE were reported during the ESZ/alcohol condition and not in the
alcohol-alone condition. Confusion and depression were each reported in one subject during the
ESZ/alcohol condition.

One 22-year-old male with an unremarkable medical history who was reported to have
alcoholic intolerance (as an AE) also had marked elevations in ALT and AST levels (up to
approximately a 10-fold increase from baseline) and marked elevation in CPK associated with
muscle soreness after a fail. Elevations were first revealed one day after the final treatment
condition. The final treatment condition given to this subject was the alcohol/ESZ combination
treatment. Both ALT and AST levels peaked two days later to values of 176 U/L (0-47 U/L
WNL) and 385 U/L (0-30 U/L), respectively. Upon repeat testing, levels declined and
eventually normalized within approximately 12 days (LFTs were conducted every two days over
this period). Baseline laboratory results that were considered abnormal or clinically significant
(ALT and AST were within normal limits at screening). This subject also complained of muscle
soreness about six hours after his last treatment and had fallen on his bed hitting his chest. CPK
levels were dramatically elevated on the first assessment conducted four days after his final
treatment in which levels reached 11270 [U/L (35-232 IU/L WNL), but declined over time and
eventually returned to normal. Elevated CPK appeared to be associated with muscular injury
associated with the patient’s fall after dosing and the fall was likely to be drug-related
(alcohol/ESZ). The LFT results could be reflecting an effect of two treatment conditions of
alcohol. A possibility is that this subject was abusing alcohol, between study visits, but not
reporting it and suffered alcoholic hepatitis. However, an effect of ESZ or the combination of
the study drug with alcohol on liver function tests cannot be ruled out.
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Study 190-015: Conclusions.

The study has a number of limitations from a methodological perspective impacting on the
interpretability of the results. Firstly, the rationale for selecting specific psychometric measures
(including a discussion of psychometric properties such as reliability, validity, potential practice
effects and others) could not be found in the study report. References for each test and
references with data to support conclusions about the utility of these tests for meeting study
objectives could not be found. Another limitation, as noted by the sponsor, is that numerous
statistical comparisons were conducted (e.g. a total of 144 interaction comparisons were made in
addition to others), such that the potential for making a Type II error is of concern.

Despite, these and other limitations, a significant combination ESZ/alcohol treatment
effect was observed on primarily memory-related tests, and tests that are dependent on attention
and speed. These observations appear to reflect a real combination effect (ESZ/alcohol) for
several major reasons.” Firstly, observations were in the direction that would be predicted, with
greater impairment following combination treatment compared to other treatment conditions
(alcohol alone, ESZ alone or placebo treatment) and in most cases in a direction predicted for
each mono-treatment condition (i.e. ESZ alone and alcohol alone, conditions). Placebo
treatment generally showed either improvement over time suggestive of practice effects or little,
to no change. Secondly, impairment with combination treatment or mono-active treatment
(particularly with alcohol alone treatment) was time-dependent, in that the observed effects
generally peaked near Tmax and diminished over time, thereafter, as would be predicted if
effects were drug-related. However, results on Self-Rated Calmness were inconsistent over time
and across treatment groups, such that observations on this parameter were likely to be
artifactual.

A discussion about potential practice effects on test performance, cannot be found in the
study report, as the test battery was administered on multiple time points on a given study day
and on multiple study days (a total of four study days). One concern is that the results as
described by the sponsor may be an underestimation of the potential adverse effects on test
performance. That is, a potential drug effects on impairment on a learning curve associated with
practice effects may exist, but may not be revealed in the statistical methods employed in the
trial. Therefore, potential adverse effects on psychometric performance were not adequately
examined in the study.

It is important to note that the study report does not describe results on parameters
showing significantly greater impairment with ESZ treatment given alone, compared to placebo
treatment on psychometric measures. The following observations regarding the ESZ treatment
condition are noted and are based on visual examination of Figure VIIC1 showing results of
parameters that the sponsor chose to describe in the study report (the parameters that showed
significant effects with combination treatment). ESZ mono-treatment showed greater
impairment than placebo on several parameters {(Numeric Working Memory, Immediate Word
Recall, Word Recognition, Picture Recognition, Power of Attention, and Quality of Secondary
Memory}. This impairment was time-dependent in that impaired performance was greatest near
the anticipated Tmax for ESZ and diminished over time, while little to no impairment was
observed after approximately four to eight hours after treatment. Therefore, it is important to
determine if a similar impairment was observed with other parameters (e.g. performance speed,
attention, motor function among others). In conclusion, these observations provide evidence for
adverse effects of ESZ appears on memory function, as well as on other on other aspects of
psychometric performance.
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Results on postural stability were not described in the study report, other than that this
parameter did not show significant combination treatment effects on performance. Since,
impairment on performance may be anticipated following treatment with ESZ, alone, as well as
after treatment with alcohol, alone, a description of these results would be useful.

VIII. Integrated Safety Information

A. Background Information
1. Safety Information Provided in the ISS of the Original Submission. Safety data was
integrated across ESZ studies within each of the following study-type categories in the ISS
(Table VIIIAL in the appendix enumerates subjects in each trial):
¢ Daytime (1-7 days) Phase I studies in healthy volunteers: Studies 190-001, -002, -005, -010,
-011, 012, -015, -018, -019, -020, -021, and -023. One of these trials (-005) was conducted
on elderly healthy adults while other trials were generally conducted on young male and
female adults (most were younger that 40 years old).
This does not include Phase I studies involving:
* Special populations (190-13, -014 and —016 on hepatically or renally impaired subjects or
on subjects with a history of benzodiazepine abuse, respectively)
¢ Concomitant treatment: 190-022
 Nighttime (1-7 days) studies in Non-Elderly Adult healthy volunteers: Studies 190-024 and
190-026
e Nighttime (1-7 days) studies in Non-Elderly Adult patients with Primary (Chronic) Insomnia:
190-025 and 190-045
¢ Nighttime 2-week studies in Elderly patients with Primary (Chronic) Insomnia: 190-047 and
190-048
Non-integrated safety data from each study was provided in Study Reports for each individual
study.
Non-integrated safety data was provided in the ISS for the following large Phase I1I studies
which were longer term studies:
¢ Nighttime 6-week study in Non-Elderly patients with Primary (Chronic) Insomnia: 190-046
¢ Nighttime Longterm study in Non-Elderly patients with Primary (Chronic) Insomnia: 190-
049
See Section IV.B. and tables of trials in this previous section (Tables [V.B.1.a-c) for overali
study design and numbers of subjects in each trial. See Table VIIL.A1 in the appendix for the
enumeration of the ITT Safety Population for each study and for each integrated study type.

Chronic Insomnia trials in elderly patients consisted of two 2-week trials (190-047 and 190-048).
As shown in Table IV.B.1c. (in Section IV.B of this review), these trials had 228 ESZ
completers.

All trials in the submission were completed (no ongoing trials).

2. Safety Information Provided Elsewhere

Some safety information that is typically included in the ISS of a submission could not be found
in the 1SS, but were sometimes found in the Study Report of a given trial as described in sections
below. The majority of results on clinical assessments in the [SS were based on data that was
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primarily collected after cessation of double-blind treatment (e.g. days to weeks post-treatment)
rather than showing results in which only the on-treatment data was included in the analyses (e.g.
at treatment endpoint and on each study visit during the double-blind treatment phase compared
to pre-dose/baseline values). This deficiency of the ISS was raised with the sponsor at pre-filing.

In response to some other problems regarding the ISS that were raised with the sponsor
during prefiling, the sponsor provided results of safety data using some on-treatment data from
selected trials in their 120-Day Update Report. These results are described in subsections below,
as specified.

Subsections below also include additional safety results on a re-analyses of AEs from the
[20-Day Update Submission (as specified).

The Update report submission did not show results of analyses of any new data, as all
trtals in the original submission were completed (no ongoing trials).

3. Safety Information on Zopiclone

Information on zopiclone (the racemate) was provided in submissions under this NDA and is
under review by the Safety Group in the Division, since most of this information is
postmarketing data. Because of some evidence for effects of the study drug on testicular
function in preclinical trials (as described in personal communication with the Preclinical
Reviewer, Dr. Atkrachi}, the results of a zopiclone trial that examined parameters a testicular
function in males, is described in this review. Other safety information on zopiclone were not
reviewed by this reviewer {because they were under review by the Safety Group, some trials
examined safety measures similar to those in ESZ trials, or were results or descriptions of results
that were not considered by this reviewer as interpretable or meaningful).

B. Demographic Characteristics

Demographic features of subjects in Efficacy trials (190-025, -45, -46, -047, -048, -049) and
Special Safety Trials (Studies 190-012, -015, -024 and -025) were previously described under
Sections VI-VII. Most Phase I trials were conducted on young healthy adults who were
primarily Caucasian.

C. Extent of Exposure
Overall exposure by ICH Guidelines and in Patient Years:
[CH Guidelines were met for exposure at dose levels of 2 3 mg (3 mg is the proposed
recommended daily dose) as follows (the number of subjects required by ICH guidelines is
provided in the parentheses):
¢ Opverall exposure (1500 subjects at single or multiple doses per ICH guidelines): 1076
subjects (ITT Safety population)
* 6 month exposure (300-600 subjects per ICH guidelines): 360 completers during the
double-blind phase of Study 190-049 (593 ITT Safety subjects)
e I year (at least 100 subjects per ICH guidelines): 296 completers in Study 190-049 (these
subjects were among the 360 subjects above who completed 6 months of double-blind
ESZ treatment).
Exposure expressed in patient years could not be found in the submission. This
information, as well as other information, that could not be found in the submission
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were itemized in the 74-Day letter dated 4/14/03 (Clinical items 1-4 in the letter). The
information on exposure under item 4, as well as information specified in items 2 and 3
in the letter could not be found in subsequent amendment submissions.

The following describes the information on exposure that could be found in the original
submission. Among subjects in the Safety Population, a total of 1839 subjects received at least
one dose of at least 1 mg of study drug and 1206 subjects received at least one dose of 3 mg or
above of study drug as shown in Table VIIIA1 (in the appendix). This table enumerates subjects
of the I'TT Safety population by dose-level and by duration at each dose-level, in each category
of integrated studies (as provided by the sponsor). Table VIIICI in the appendix provides the
average daily dose within each dose-range category for each subset of integrated trials.

Section IVB of this review and Tables [VBla-c (located in Section IVB) enumerates
completers, as well as subjects of the safety population in the trials. As shown in the summary
tables, each trial generally had over 90% of subjects in the ITT safety population who were
completers, except for the long-term trial, Study 190-049. In this ionger term trial approximately
60% of subjects in the ITT safety population were completers are the six-month double-blind
phase, of which most of these subjects (approximately 80%) completed the six-month open label
3 mg ESZ extension phase of the trial.

D. Deaths

No deaths were reported among ESZ treated subjects (out of approximately 1839 ESZ treated
subjects). Two deaths (involving myocardial infarction) occurred either, during screening, or
during placebo treatment (in Studies 190-048 and 190-049).

E. Serious Adverse Events (SAEs)

See Tables VIILE.1-3 for a listing of SAEs for all studies (for Integrated Studies, The Open-
Label Phase of Study 190-049, and Non-Integrated Studies in each table, respectively, as
provided by the sponsor).

Short-term studies (Days 1-7, nighttime or daytime studies).

None of the short term nighttime or daytime studies (1-7 day trials) that were integrated in the
[SS had SAEs. SAEs were not reported in any of the non-integrated studies, as well, except for
TESZ S (listed in Table VIIi.E.3) in a small Phase I Study 190-013 examining the effect of
impaired hepatic function on PK. This subject was in the normal hepatic function group of this
trial who had gastroenteritis.

2 to 6-Week Chronic Insomnia Studies (2-week Elderly Trials and a 6-Week Non-Elderly
Adult Trial).

As shown in Tables VIIILE.1, a few SAEs occurred in the 2-week Studies 190-047 and —048 in
elderly subjects with Chronic Insomnia (subjects with SAEs were 2 out of 208 ESZ subjects; 1%,
and 2 out of 315 Placebo subjects; <1%). Yet, no SAEs were reported in a longer term (6-week)
study in non-elderly patients with Chronic Insomaia (Study 190-046).

One elderly S (8427004 in study 190-048) who had several cardiac-related events that included
an SAE of chest pain. This subject is described in Table VIIIE4 in the appendix.
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6-Month Double-blind/6-month Open-Label Study 190-049 in Non-Elderly Adults with
Chronic Insomnia
The longer term trial, a 12-month study (Study 190-049) had the most SAEs among all shorter-
term clinical trials. The following enumerates the total number of subjects with SAEs in each
treatment phase of Study 190-049 (with the incidence in parentheses):

e 6-month double-blind phase: 17 SAE's out of 593 ESZ subjects in the Safety Population

(2.9%), 2 SAE's out of 195 Placebo subjects in the Safety Population (1%)
» ESZ Open-Label extension phase: 11 SAE's out of 471 subjects in the Safety Population
(2%).

Table VIIIEL-2 lists all SAE's reported in the study. A description of ESZ subjects with
SAEs of enlarged uterine fibroids during both phases (the double-blind and open-label phases) of
this longterm 12-month study is provided later in this section.

Common SAE's in the Double-blind Phase of Study 190-049. The following SAE's were types
of SAE's were the most common SAEs in the 6-month double-blind phase of Study 190-049
were the following (sample sizes of Safety populations were 195 Placebo subjects, and 593 ESZ
subjects at a 3 mg daily dose level):
¢ Psychiatric-related SAEs (4 ESZ subjects; 1% and no Placebo subjects; 0%): 2 subjects
had agitation as the SAE (0415007, 0443005), 1 S had overdosed on ESZ (S0087613)
and the fourth S (0471021) had “neurosis” as an SAE but was also reported to exhibit
hostile behavior. All subjects but the S with overdose, had a history of psychiatric illness
or a history of similar events. While pre-existing psychopathology was reported in 3 of
the 4 subjects, one cannot rule out a potential role of study drug.

The fourth S (overdose) did not allow release of her records to the sponsor and
information on this subject was limited, as described in the narrative. The S ingested an
estimated amount of 18 to 36 mg of ESZ on her first day of treatment. The etiology of this
event is unclear. She was a 27 year old female who could have had underlying
psychopathology. However, in the absence of more information, a role of the study drug
cannot be ruled out.
¢ Chest pain (3 ESZ subjects; 0.5% and 1 Placebo S; 0.5%). 2 ESZ subjects (0317033, |

0448024) with chest pain had pre-existing cardiac conditions’ or risk factors (the latter S |
had atypical chest pain and a negative work-up for cardiac or gastrointestinal conditions
and restarted open label ESZ treatment taken over 6-momths after the SAE). The former
S (0317033) voluntarily withdrew from the study 5 days after his chest pain resolved.
The etiology of the chest pain in the third ESZ S (0439001) is unciear, but did not appear
to be a cardiac event based on information in the narrative. This S had atypical, intermittent
chest pain unresolved with nitroglycerin. The S was hospitalized. Cardiac enzymes, ECG
and two stress {ests yielded results that were within normal limits. The chest pain resolved
and the S withdrew from the study (last dose of ESZ was on the day when the event began).

* 80317033 had a history of bypass surgery and myocardial infarction, two angioplasty procedures, diabetes, and
other risk factors.
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¢ Gastrointestinal (GI) disorder or GI related SAEs (4 ESZ subjects; 1% and 1 Placebo
S; 0.5%): These events were probably not drug-related since pre-existing conditions
appeared to exist, or the conditions were chronic, or the SAE's were not atypical of the
general population (appendicitis occurred in 2 of the ESZ subjects). These ESZ subjects
completed the study following their events.®

SAE:s of Uterine Fibroids, Enlarged During the Double-blind and Open-Label Phases of
Study 190-049. Enlarged uterine fibroid SAE's occurred in a total of 3 ESZ subjects and no
placebo subjects in both phases of the trial as follows:

¢ Double-blind Phase: 1 ESZ S (out 593 subjects) and no placebo subjects (out of 195

subjects).

e Open-Label Phase: 2 subjects (out of 471 subjects).
These subjects underwent hysterectomy (also bilateral oopherectomy in S0456007) resulting in
at least a temporary cessation of ESZ treatment. Because one of these subjects (0409009)
discontinued double-blind treatment and withdrew from the study she is described later (she
withdrew 4 days before her “elective” surgery).

Since these 3 ESZ subjects had pre-existing conditions and/or risk factors,’ a potential
relationship of study drug may be unlikely. Yet, one cannot be certain that they developed new
tumors de novo (during treatment) or that their condition worsened with treatment. The
narratives do not provide clear objective descriptions of the course of their condition over time
during treatment (based on diagnostic tests or other objective measures). For example, the
narratives do not describe how the number of tumors or the size of the tumors may have
changed, by conducting serial imaging (or using imaging results prior to study entry compared to
imaging at the time of the SAE), or how the frequency or severity of symptoms may have
changed using objective assessments (i.e. by having subjects keep daily logs). See verbatim
taken from the narrative on the ESZ subject of the double-blind phase, below, as an example of
the information provided in the narratives. The preferred terms for these SAE's did not include
“enlarged” tumors but simply refer to the disorder (e.g. fibroid tumors) as shown in Table
VIIE2.

One S ((0458007) was reported by the investigator as showing no worsening of her
condition from baseline. However, it is not clear from the narrative how this was determined (or
if it was determined by objective measures and other details).

A description of the subject with enlarged uterine fibroids in the doubie-blind phase of
the trial used described in detail below. The 2 subjects in the open-label phase are described in
Table VIIL. E.4 in the appendix on selected SAEs in the trials.

A Description of Subject 0409009 with the SAE of Uterine Fibroids Eniarged in the
Double-blind-Phase in the Esopiclone 3 mg treatment group (the following is verbatim
from the narrative on p.316 of the ISS.pdf):

¢ GI-disorder SAEs: 2 ESZ subjects (0439026 and 0093025) and [ Placebo 8 (0472011) with GI disorder had
appendectomies. | ESZ S (0317030) had an SAE of abdominal pain and had abdominal adhesions found on
laparoscopy who had a history of diverticulitis and heartbum. A fourth ESZ S (0462002) had cholelithiasis (who
had risk factors, history of indigestion, with diagnosis of chronic cholecystitis on pathology, and completed the 6-
month open label phase after cholecystectomy).

7 All 3 subjects were between 44 to 55 years old and had pre-existing conditions and/or risk factors (perimenopausal
or postmenopausal irregular heavy and painful menstrual bleeding, taking hormonal replacement therapy, and
others) or had a history of fibriods.
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S 0409009:This subject was a 48-year-old Caucasian female. The subject was perimenopausal-
menopausal and reported having irregular painful, heavy menstrual periods (ongoing since
August 1996). She was scheduled to have an elective hysterectomy for uterine fibroids on =
=~ She was randomly assigned to receive esopiclone 3 mg on 07 May 2001. The
subject had surgery on — (as scheduled) for uterine fibroids enlarged (“uterine
Jibroids ™). The event was severe, serious, and the relationship to treatment was not related, and
the subject was discontinued. The date of last dose was 04 October 2001 and the date of last
contact with the subject was 29 November 2001. (Reference: CSR 190-049; IND Safety Reports
submitted on 21 November 2001 [Serial No. 071] and 21 February 2002 [Serial No. 081 1)

6-month Open Label ESZ Treatment Phase of Study 190-049

Uterine Fibroids, Enlarged. This SAE was reported in 2 subjects out of 471 subjects in the
Safety popuiation (all subjects in the open-label phase were receiving ESZ treatment at the 3mg
daily dose level). These subjects were described in the previous section (also in Table VIIIE4 of
selected SAEs). Table VIIIE2 shows all SAE's reported during the open-label phase of the trial.
These SAE's are generally not unexpected for the population and given that subjects were
undergoing multiple assessments over a 12-month period. This phase of the trial did not employ
a placebo control group for comparison, which limits the interpretation of the results on SAE's
reported during the open-label phase of the trial.

Other More Common SAEs Among All Studies Combined (not previously described).

As shown in Tables VIIIEI-3 in the appendix, accidental injury occurred in several subjects that
were probably not drug-refated. This conclusion is based on either of the following reasons or
combination of reasons: the nature of the event (as described in narratives), the time of dosing
relative to the event (some events occurred several days after treatment), the overall incidence of
the SAE did not show a predominance towards ESZ compared to placebo subjects in a given trial
or among the trials, combined.®> Other common SAE's, were previously described, and occurred
primarily in the long-term trial (Study 190-049).

F. Dropouts due to Adverse Events

See Tables VIILF.1-3 for an enumeration of the adverse dropouts (ADOs) categorized by
Preferred Term AEs among the trials (except for a non-placebo controlled open-label phase of
Study 190-049 in which ADOs are discussed below). Subsections below describe overall results
on ADOs for each study-type category of these trials.

Adverse Dropouts (ADOs) in Short-Term Integrated Trials in Non-Elderly Adults (1-7
Daytime or Nighttime Studies).
No ADOs were reported.

¥ Accidental injury {reported as an SAE) occurred primarily in the long-term study 190-049 as follows: a fotal of 3
ESZ subjects and no placebo subjects during treatment phases, I Placebo S and a ESZ S over 30 days post
treatment. This SAE was reported in 1 ESZ S and 0 Placebo subjects in a 2-week study of elderly Chronic Insomnia
patients (Study 190-047). These SAE's were primarily associated with work-related events or events that were
probably not drug-related as follows: had a heavy object fall on a limb, injury with heavy lifting, and others, the
event occurred after 2 days in a subject (169714} with risk factors for falling or the injury occurred over 30 days
after treatment (0416001).
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Adverse Dropouts (ADOs) in Short-Term Integrated Trials in Elderly Adults with Chronic
Insomnia (2-week Studies, 190-047 and 190-048).

The overall incidence rates of ADOs were 1.9% of ESZ subjects and 3.8% of Placebo subjects.
Table VIILE.! in the appendix shows the following events that occurred in more ESZ subjects
than placebo subjects, while noting that the incidence in ESZ subjects for a given AE term did
not exceed 1%:

Diarrhea Ataxia
Nausea Dizziness
Pruritus Vertigo

Somnolence

These events are generally not unexpected for the drug class, for clinical drug trials or for the
study population.

Adverse Dropouts (ADOs) in the 6-week Study in Non-Elderly Adults with Chronic
Insomnia (190-046).

Table VIHF2 in the appendix shows the incidence of ADO's in Study 190-046. ADOs in this
study did not reveal any remarkable AEs or events that appeared to be clearly drug-related. The
few events that occurred were in the low dose ESZ group (a 2 mg bedtime dose level, N=104)
and not in the high dose ESZ group (a 3 mg bedtime dose-level, N=105). However, a possible
drug-relationship for these ADOs may be considered given that none of the placebo subjects
(among 99 Placebo subjects) were ADOs compared to 1% of the ESZ subjects (low and high
dose groups, combined). The incidence of the ADOs by AE Preferred term in the low dose ESZ
group (2 mg ESZ group) was as follows: headache (1.9%), nausea and vomiting (each in 1% of
subjects).

ADOs in the Longterm Study 190-049 in Non-Elderly Adults with Chronic Insomnia

6-Month Double-blind Phase of Study 190-049 (3 mg group; N=593 and placebo; N=195).
As shown in Table VIILF.3, 13% of ESZ subjects and 7% of Placebo subjects were ADOs
during the double-blind study phase.

A description of specific ADOs other than a table of the incidence of ADOs by Preferred
AE Terms cannot be found in the ISS for either the Double-blind phase or the Open-label phase
of this large longterm safety study. However, narratives were provided that included additional
information.

Some ADOs were not unexpected, either. for the study drug or drug class, for the study
population, or for clinical drug trials (e.g. unpleasant taste, erythema multiforme in | ESZ S,
pruritis or rash in 4 ESZ subjects, blurred vision or dizziness, asthenia, somnolence, nausea,
abnormal thinking, sleep walking in 2 ESZ subjects, among others). Other ADOs were not likely
to be drug related.

Narratives of some of the ADO's had limited information, whereby it was difficult to
determine whether or not the events were drug-related, such as the following ADO's. One S
(50317045 had mild to moderate elevations in ltver enzymes (Preferred Term was “liver
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damage”) resulting in an ADO.” Another S (804007044) had chest pain resulting in treatment
cessation. Since the narratives provide no other information regarding the event or regarding any
diagnostic tests, one cannot determine the likelihood that these ADO's could be drug-related.

Abnormal thinking which occurred in 3 ESZ subjects and ro Placebo subjects included
the following descriptive terms: impaired cognition, difficulty concentrating or “abnormal
thinking.” None of the Preferred terms or descriptive terms in the incidence summary table or
line listing were hallucinations and there were 2 ESZ subjects (no Placebo subjects) with ADOs
of memory impairment. A section later in this review focuses on AEs of hallucinations and
memory impairment. ADOs of special interest (AEs are serious in nature and/or more common
with greater frequency in ESZ subjects compared to placebo subjects) are described in a
subsection, below.

One noteworthy observation, that is not described below, is that ADOs of unpleasant
taste was reported in [0 ESZ subjects and only 1 Placebo S as the either the only AE that
resulted in discontinuation of the study drug, or was reported with other AEs resulting in study
withdrawal.

ADOs of Special Interest in the 6-mounth Double-blind Phase of Study 190-049 ADOs
described in this section were selected (by this reviewer) for one or several of the following
reasens: the ADOs were more common (generally did not occur in any placebo subjects, but
occurred in several ESZ subjects), were particularly serious in nature, and/or were of interest
based on preclinical findings.

Examination of Table VIIIF3 in the appendix, which shows the incidence of ADOs by
Preferred Term in each treatment group, revealed the following events of special interest during
the double-blind treatment phase. A few ADOs as specified below were of subjects with AEs
during double-blind treatment that ultimately lead to termination of treatment during the open-
label phase and a few other ADOs occurred only during the open-label treatment phase (these
ADOs are clearly specified, as such).

Neoplasia.
While none of the 195 Placebo subjects (0%) were ADOs for events of neoplasia, 3 (and

possibly more as described below) of the 593 ESZ subjects (0.5%) were ADOs during the

double-blind treatment phase due to the following respective events (Preferred Terms per

narratives):

* Hepatic Neoplasia in $0450024 who appeared to develop multiple tumors in multiple organs
and tissues: the breasts, lung, kidney and liver (based on mammography, ultrasound and
abdominal and chest CT scans). This obese (236 Ibs) 43 year old female smoker had a
previous history of a normal mammogram and pap smear (approximately one year or less
prior to starting double-blind treatment). Approximately one year prior to treatment she had
a hysterectomy for endometriosis and ovarian cysts. See the narrative below (under the
narrative subsection), describing the chain events before, during and after double-blind
treatment. This ADO may be drug-related.

? The narrative of this S0317045 only describes an elevation in liver enzymes (ALT and AST) observed at baseline

and screening that increased during open-label treatment (from 106 at baseline to 167 on treatment) resulting in an
ADO (no mention of any additional diagnostic tests).
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¢ Breast Neoplasm in S 0406001 in a 57 year old Caucasian female with no history of medical
conditions (and appeared to take no concomitant drugs) who experienced a “lump” in her left
breast after approximately | ¥z months of double-blind treatment. [t was considered
“benign” but it is not clear how this was determined {no mention of biopsy). However,
ultrasound and mammography were conducted (results not described). The menopausal
status of this S and the subsequent course of her breast tumor over time is not described
(study drug was discontinued upon discovery of the “lump”). This event could be drug-
related.

e Neoplasm in S 0421004 in a 62 year old female with no medical problems at screening who
had a “nodule in throat” after approximately 5 months of double-blind treatment that
resolved 10 days after cessation of treatment. The narrative provides no other information
{e.g. if any diagnostic tests were conducted). This event could be drug-related.

[t is not clear why the above ADOs of neoplasia were not reported as SAEs.

Subject 0398013 was reported to have thyroid disorder as an adverse event leading to treatment
discontinuation during the open label phase of the study. This subject was described as having
"nodule on the left side of the thyroid." It is not clear if this nodule was further assessed.
Therefore it is not clear if the nodule reflects the presence of neoplasia.

Uterine fibroids enlarged in S 0409009 that lead to termination of treatment were previously
described under Section E on SAEs. It is not clear of the diagnosis of uterine fibroids was
confirmed by histopathological examination of tissue following the hysterectomy in this subject
or in others with SAE's of enlarged uterine fibroids (see Section on SAEs).

Gynecological-related ADQs.
No placebo subjects (0%) and 6 ESZ subjects (1%) had the following events leading to ADOs

listed under urogenital body system (except “cyst” below was listed under “Body as a Whole™)
during the double-blind treatment phase of the study:
e Breast neoplasia (see above)
o Uterine fibroids, enlarged which was also an SAE (see above)
* Metrorrhagia in S 0460013 who was a 29 year old female with had “interrupted menstrual
flow” approximately 10 days after starting double-blind treatment that “resolved” 5 days |
later. Study drug was discontinued due to multiple AEs that included metrorrhagia among |
others (abdominal pain, asthenia, anorexia, diarrhea, headache, ecchymosis, abnormal
thinking/difficulty concentrating, rash and others). This S had no medical history or
concomitant medications that would explain her disruption of menses. The outcome of
subsequent menstrual cycles after resolution of this event and afier treatment cessation is not
described in the narrative. The metrorraghia could be drug-related.
* Breast Pain in S 0421013 who was a 60 year old female with a history of fibrocystic disease
who developed breast pain after about 24 days of double-blind treatment that resolved
approximately 4 days after cessation of treatment. This shows a time course suggestive of a
refationship to study drug.
¢ Cyst which was an “ovarian cyst” occurred in S 0432002 after about 2 2 months of double-
blind treatment (diagnosed by ultrasound) leading to the ADQ. This S was a 35 year old
Caucasian female with no medical conditions at screening and no concomitant drugs
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described in the narrative. There is no other information or follow-up information described
in the narrative. This event could be drug-related.

Endocrine System ADOs. Some of the previously described events could be endocrine related
(e.g. some of the gynecological ADOs). The following describes ADO's listed under Endocrine
System ADO is in the summary Table VILF3 in the appendix.

One placebo § and one ESZ S had hypothyroidism leading to an ADO during the double-
blind treatment phase. An additional S (50398013, previously described above) was a 61 year
old female (healthy at baseline) participating in the open-label phase of the trial, who
discontinued ESZ treatment due to “thyroid disorder” (“nodule on the left side of the thyroid™)
after approximately 7 months of treatment (6-months double-blind ESZ and approximately 1
month of open-label ESZ).

Psychiatric-Related ADOs.

The following psychiatric related AEs leading to ADOs (listed under Nervous System AEs) were

observed among a total of 22 ESZ subjects (3.7%) compared to no placebo subjects (0%) based

on data from Table VIIIF3 (in the appendix) during the double-blind treatment phase (unless
otherwise specified):

¢ Depression in 12 subjects (2%) and Emotional Lability in 2 subjects (0.3%). An additional
ADO of emotional lability started during double-blind ESZ treatment but treatment was not
terminated until the open-label phase (in S0428012).

* Depression in 1 S leading to discontinuation was listed as having depression more than 14
days after treatment (S 049-256-004) in Listing 4.3.3 in the ISS. Apparently this S did not
continue on to the open-label phase and was therefore identified as an ADO.

¢ Overdose in 1 S (0.2%) which was also an SAE (in S 087013 who was previously described
in section E)

* Anxiety in 5 subjects (0.8%) and Nervousness in | subjects (0.2%). 2 additional subjects had
anxiety during double-blind ESZ treatment but discontinued treatment during the open label
phase (50448027, S0416016). One of these subjects had “increased irritability.”

* Agitation in 4 subjects (0.8%) and Hostility in 1 S (0.2%). 2 of the subjects with agitation
were coded as SAEs and also had panic attacks and/or disorder (S415007 and $443005) who
were previously described.

* Neurosis in 1 S (0.2%) which was also an SAE in S 471021, who was previously described.

Some subjects had several of the above AEs leading to an ADO such that some of the above
enumerated subjects are counted more than once across AEs. However, the total number of
subjects with any one of these AEs, or any combination of the AEs, was 22 ESZ subjects, as
previously described.

Additional Psychiatric-related ADOs during Open-label Treatment were:
* 2 subjects with Anxiety and 1 S with depression

Other Nervous System ADQs.

Dizziness and memory impairment resulting in ADOs occurred in 4 (0.7%) and 2 (0.3%) ESZ
subjects for each AE, respectively, compared to 1 (0.5%) and no (0%) placebo subjects for each
event, respectively.
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As previously described, 3 ESZ subjects and no Placebo subjects had “abnormal
thinking” with the following descriptive terms reported in each subject, respectively: impaired
cognition, difficulty concentrating or “abnormat thinking.” An additional S with abnormal
thinking (“difficulty concentrating”) among other AEs resulted in an ADO during open-label
treatment. Also 2 ESZ subjects (no placebo subjects) had sleepwalking leading to study
withdrawal.

Selected Narratives of ADOs of Special Interest (verbatim from Section 16.1.13.3).

. Hepatic Neoplasia: Subject 0450024 {Double-blind Esopiclone 3 mg|: Neoplasm (2 events; possibly related);
Hepatic Neoplasia (possibly related)
This subject was a 43-year-old Caucasian female who was randomly assigned to receive esopiclone 3 me on 18 May

2001. She had a reported history of lumps in her lefi breast (in — '} and ovarian cysts(in — I
she had a hysterectomy in — (endometriosis and avarian cvsts), She was33 inches and 236 1b at study
entry. She had a mammogram in -_— ind Pap smear in _ - vhich were within normal limits.

Smoking history indicates that she was a smoker for 28 years (1.5 packs/day) and stopped smoking on 06 March
2000. There was no history of alcohol or drug abuse.

At study entry, the findings and impression of the subject's bilateral mammogram were as follows. Small
Sfairly well-defined nodular densities in both breasts had become less prominent since the earlier outside
mammograms. There were no new or suspicious masses, clustered microcalcifications, skin or nipple
changes. The Bi-Rads Category 2 had a benign finding. The nodular densities in both breasts were benign.
The one on the right had resolved since earlier films. At study entry, the findings and impression of the
subject’s left breast ultrasound were as follows: The two small nodular densities seen on the mammaogram
were not identified ultrasonographically. No identifiable mass was seen with ultrasound. Therefore, they
were considered solid. The masses, however, had remained stable on mammographic criteria consistent
with a benign etiology.

An abdominal CT scan was performed on —~ which revealed nodules on the right kidney
(preferred term: neoplasm), right lung (preferred term: neoplasm), and liver (preferred term: hepatic
neoplasia). The subject's ALT was 42 U/L at screening, but was found to be elevated to 52.0 U/L
(ULN=47.0 U/L) on -— and 54.0 UYL on - he CT scan findings
prompted the Investigator to discontinue the subject from further participation in the study (study drug was
discontinued on 09 November 2001). An Early Termination visit was performed on 15 November 2001.

The physical examination af this visit was within normal limits. There were no adverse events/symptoms
described by the subject at that visit. The events were moderate, not serious, the relationship to treatment
was possible, and the subject was discontinued

Further follow-up for this adverse event was obtained afier the subject was discontinued A follow-up
chest CT scan performed on - revealed that there was a nonspecific 4 mm soft tissue nodule
in the right lower lobe which appeared well-circumscribed but with no evidence of calcification. No
additional nodules were identified and there was no evidence of hilar or mediastinal adenopathy.
Intra-abdominal structures were unremarkable as visualized. The nodule appeared slightly larger than a
preceding CT scan of the abdomen, which included the lower thorax. There was an apparent slight interval
increase in size that may have been due 1o a slight difference in patient positioning.

~— another follow-up CT scan of the chest was performed with [V contrast with images

compared toa prior CT of the chest dated - and a prior CT abdomen, which showed the
small nodule at the right lung base, datea - . The nodule in the right lower lobe was
unchanged compared 10 the most recent CT of the chest. It actually appeared slightly smaller, but this may
have represented a slighily different slice selection, clearly there was no progression. I~ = , an
MRI of the spine was performed. Only postoperative changes from the spine fusion surgery (cervical) were
observed (References: Appendices 16.2.1.1, 16.2.1.2, 16.2.2, 1625, 1628, 16.2.12, 16.2.24, 16.2.25, and
16.2.33; Data on file with Sponsor )

ADOs during the 6-month Open-Label ESZ Phase of Study 190-049.
This subsection describes additional ADOs during the open-label phase of the study that were
not among ADOs of special interest (described above). These additional ADQ's include the
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following and generally failed to reveal any remarkable or unexpected events (for the study
population, for the study drug or for the drug class): atrial fibrillation (an SAE in an elderly S
with a positive history for syncope and hypertension), hemoptysis (“spit up blood” in a 39 year
old female with negative chest x-ray who had other AEs of asthenia, “difficuity concentrating”
and nausea resulting in the ADO}, hepatitis (later diagnosed as hepatitis B), cardiovascular
disorder (“regurgitation of heart valves” in a 23 year old female), unpleasant taste in 2 subjects
of which 1 S had dizziness, insomnia and headache, as well.

Dose Dependent ADOs in Clinical Trials

The trials below are multiple dose trials in patients with Chronic Insomnia that employed an ESZ
multiple, dose-ranging, parallel group design.

In the 6-week non-elderly trial, 190-046 the following ADOs showed an incidence of at least 1%
in a ESZ group in which the high dose ESZ group had an incidence that was also at least twice
that of the low ESZ dose and placebo groups (incidence in placebo, | mg ESZ and 2 mg ESZ
groups, respectively, are shown):

e Headache (0%, 0%, 1.9%)

e Nausea (0%, 0%, 1.0%)

e Vomiting (0%, 0%, 1.0%)
Nervous system AEs met the above dose-dependent incidence criteria in the two 2-week elderly
trials (trials 190-047 and 190-048, combined) with the incidence in placebo, | mg and 2 mg ESZ
groups as follows: 1%, 1%, and 1.9%. Most of these events were dizziness, but also hypertonia
and somnolence each occurred in one subject.

G. Specific Search Strategies on AEs Conducted by the Sponsor

1. AE Search Strategies Described in the ISS of the Submission. The ISS enumerates AEs of
special interest among the clinical trials. These AEs, as follows, were chosen as common AEs
for the drug class:

Memory impairment: AE's described below.

Convulsions: no reports of this AE.

Drug dependence: no reports of this AE.

Hallucinations: AE’s described below.

e Respiratory compromise: no reports.

Also refer to the next subsection H for the incidence of specific AEs (i.e. psychiatric-related
AEs, neoplasia-related, and others) that were not a focus in the ISS but are areas of focus for this
review.

Memory impairment AEs. This type of AE was reported in a total of 44 out of 1839 ESZ
subjects and in only | placebo § in the clinical trials, combined. 2 of the ESZ subjects were
ADOs (one S dropped out due to multiple AEs including memory impairment). Both of the
subjects who were ADOs started having memory impairment within days of treatment, were
non-elderly and did not have pre-existing conditions or any apparent risk factors for memory
impairment. These two subjects continued to have memory impairment during most of the
treatment period until study drug was discontinued. There were no SAEs due to memory
impairment.
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The largest incidence of memory impairment occurred in the study of patients with
history of benzodiazepine abuse (study 190-016). Almost all of these subjects (26 out of 28
subjects) who were also primarily male subjects (22 out of the 26 total subjects were male)
reported memory impairment in this 14-day, 6-way cross-over study. This AE wasinonly 1 S
during placebo treatment and in 5 subjects during diazepam treatment compared to 13 subjects
during ESZ treatment in this study. This study used 3 mg, 6 mg and 12 mg dose levels of ESZ,
None of the subjects reported memory impairment after the 3 mg dose.

Subjects in daytime and other nighttime studies reported memory impairment at the 3 mg
dose or at lower dose levels (as low as 1 mg). In the large long term study (190-049) of Chronic
* insomnia patients this AE was reported in 8 ESZ subjects during double-blind treatment (this
study used the 3 mg dose, N=593, and a placebo group; N = 195). 4 subjects reported memory
impairment during the 3 mg ESZ open-label phase (N= 471).

Memory Impairment in the Two 2-Week Elderly Trials (190-047 and 190-048)

Upon examination of the incidence of AE's described in study reports for each of the two 2-week
clderly trials, the following results are noted. In the 2-week PSG study (190-047), none of the
128 placebo subjects reported memory impairment, while 2 out of 136 ESZ subjects (1.5%)
reported memory impairment. Both ESZ subjects reporting memory impairment (477710 and
637701) complained of being "forgetful" after receiving approximately one week or two weeks
of treatment, which lasted for approximately one day in each subject. Both subjects also
complained of intermittent nervousness during treatment ("irritable/cranky" or "fecling restless").

In the 2-week subjective sleep study (190-048), only one in subject reported memory
impairment. The subject was in the high dose ESZ group (2 mg/day, 79 subjects in this group)
and experienced "forgetfulness” approximately 10 days after the onset of the 2-week double-
blind treatment phase. This AE resolved within approximately one day after cessation of
treatment (this healthy, 72-year-old female completed the trial as planned, and required no
medication).

Two subjects in the 2 mg group (out of 79 subjects) had the AE of confusion. No SAE's
of confusion were reported in any of the 80 placebo subjects in this group or in any of the 72
subjects in the | mg ESZ group. Both subjects were women (ages 69 and 74 years old) who
began experiencing confusion within a day to a few days of treatment. In one of the subjects,
confusion occurred on three occasions, each on three separate days, at 7:00 and resolving by
10:00 each day. The other subject experienced confusion only on a single day at 10:00 which
resolved on the same day. Both subjects had unremarkable physical exams and past medical
histories, and neither of them required treatment for their episodes of confusion.

One 2 mg ESZ treated subject had abnormal thinking as an AE that started within a few
days of double-blind treatment and continued until the end of the study (it was reported as
ongoing, on her last study visit). This subject was a healthy 76-year-old female. The event was
considered mild and did not require medication and the subjects completed the study is planned.

Hallucinations.

A total of 15 ESZ subjects (out of 1839 ESZ subjects; 0.8%) and no placebo subjects reported
hallucinations in the clinical trials, combined. The largest incidence of subjects reporting this
AE in a given trial was in Study 190-016, the study of subjects with a history of benzodiazepine
abuse that also had the largest incidence of subjects with memory impairment, as previously
described. A total of 7 out of the 26 subjects had hallucinations after ESZ treatment (2 subjects
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after 6 mg and 5 subjects after 12 mg). 2 of these subjects had additional episodes of
hallucinations at the 12 mg ESZ dose-level or during treatment with 20 mg of diazepam.

There were no ADOs or SAEs due to hallucinations. The above AEs of hallucinations
were generally brief episodes and occasionally intermittent episodes of primarily visual
hallucinations that occurred as soon as 30 minutes to an hour after the first dose of ESZ or after
weeks or longer of treatment. subjects were young or old, male or female and several had no
previous history of pre-existing conditions. However, the largest proportion of subjects were in
Study 190-016 involving subjects with a history of benzodiazepine abuse who underwent 14
days of treatment at dose levels above 3 mg of ESZ in a 6-way cross-over design.

Hallucinations in the Two 2-Week Elderly Trials (190-047 and 190-048) .
Upon examination summary table of the incidence of AE's for Study 190-047 no AE's of
hallucinations were reported. However, several other nervous system-related and psychiatric-
related AEs were reported. The overall incidence for nervous system events in this trial was
8.6% in the placebo group and 15.4% in the ESZ group. The incidence by type of AE is provided
in the following for AEs that showed an incidence in the ESZ group that was at least 1% and at
least twice that of the placebo group:

e Anxiety: 0%, 2.2% in the placebo group and the ESZ group, respectively.

+ Emotionally ability: 0%, 1.5%.

o Nervousness: 1.6%, 3.7%.
One ESZ subject reported agitation (no placebo subjects reported this AE).

Anxiety was only reported in one subject in Study 190-048 (1 out of 72 subjects in the 1
mg/day ESZ group). Depression was reported in one 2 mg ESZ treated subjects and in no other
subjects in the trial. Hallucinations or other psychiatric-related events were not reported.
However, abnormal dreams were reported in 2.8% and 1.3% of subjects in the low and high ESZ
groups, respectively and in no placebo subjects,

2. AE Search Strategies Described in the 120-Day Safety Update Report.

The following describes additional analyses of selected AEs and their association with other
events provided in the 120 Update Safety Report. Results of additional analyses of laboratory,
vital sign and EKG data are also described in the Update Report and are described later in this
review (subsection J-L). The sponsor had no ongoing studies, and therefore had no new safety
information to provide. However, they provided results (primarily safety information) based on
additional analyses conducted on the safety data from the clinical trials described in the original
NDA submission. This review focuses on safety-related observations that may be considered
interpretable results or were potentially salient findings.

a) Results of an Analysis on AE's of Infection. Because of higher rates of infection reported
in ESZ subjects compared to placebo subjects in several clinical trials, the sponsor conducted
additional analyses of infection AE's, based on a categorization of these AE's by the type of
verbatim term. This reanalysis was conducted for Studies 190-046 and -049. As previously
described, Study 190-046 (a 6-Weck nonelderly Chronic Insomnia Trial) showed an incidence of
infection (as a Preferred Term) of 3%, 4.8%, and 10.5% in the Placebo, 2 mg ESZ and 3 mg ESZ
groups, respectively. Study 190-049 revealed in incidence of infection of 6.7% in the placebo
group compared to 15.9% in the 3 mg ESZ group of the 6-month double-blind phase, as
previously described.
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The sponsor conducted their reanalysis by first examining the verbatim terms in these
subjects (subjects with the AE of infection, as a Preferred Term). These subjects were
categorized into the following subcategories based on the verbatim term that was used: cold
symptoms, common cold, head/chest cold, upper respiratory infection, respiratory or chest
infection, and other infection.

Before describing the results of the sponsor's reanalysis of data from subjects with the
reported Preferred Term AE of infection, it is important to note one major caveat regarding the
interpretation of the sponsor’s results. The sponsor only conducted the analysis on subjects with
the Preferred Term-AE of infection, which does not capture a number of other subjects that also
had infection that was reported using a different Preferred Term (e.g. bronchitis, pharyngitis,
rhinitis, urinary tract infection, flu syndrome, fever, vaginal moniliasis, and others}. It is noted
that some of these other events showed an incidence in treatment groups, suggestive of a drug-
related effect and in some studies a dose-dependent effect (i.e. in a trial using multipie dose
levels). Therefore, the ability to interpret the results of the sponsor's analysis is limited and the
sponsor's results and any conclusions from these results can only be considered preliminary.

The following summarizes the results of the sponsor's reanalysis of Preferred Term infection
AE's. The incidence of the subjects within each verbatim term category in Studies 190-046 and
190-049 was first determined by the sponsor. Based on the results, the sponsor concludes that
the majority of subjects in either treatment group were in the first five categories (common
cold/upper respiratory infection-related categories), as very few subjects were in the "other
infection" category.

The sponsor also determined the incidence of subjects having both of the following AE's (as
Preferred Terms): rash and infection. These results showed no evidence for a relationship
between these two AEs. However, the sample size of subjects within severa! categories was
small, such that this conclusion can only be considered preliminary. Also this analysis does not
include subjects reported to have rash-related signs or symptoms (e.g. pruritus, erythema
dermatitis, among others). Furthermore, the analyses does not capture all subjects who may have
had infection, as other infection-related Preferred Terms were used on a number subjects (e.g.
rhinitis, pharyngitis, and others), as already mentioned.

A further analysis of subjects within the verbatim-term AE category of “cold/upper
respiratory infection” was conducted to determine the frequency of this type of an event in each
subject. This category of verbatim term AEs was only reported once in a majority of the subjects
with this type of AE. Treatment groups were also similar on the incidence of subjects
completing the trial who were within this category of AEs.

The sponsor also determined the duration (in days) of infection in the subjects in the
common cold/upper respiratory infection-related verbatim-term AE categories and both studies
showed similar results as follows. The 3 mg ESZ subjects generally showed numerically greater
mean days of infection, greater number of days at the 90th percentile, as well as a greater
maximum number of days of infection, than the placebo subjects. In the longer study (Study
190-049), ESZ subjects had a mean duration of 18 days of infection compared to 8.5 days in the
placebo subjects and a maximum number of days of 156 compared to 33 in the placebo subjects.
Treatment groups were similar in median days of infection in both studies, suggesting that a
prolongation of cold/upper respiratory type of infections may occur in a subgroup of patients
treated with ESZ compared to placebo. The sponsor also examined the mean change from
baseline on WBC count, % neutrophils and % lymphocytes in subjects with infection in each
treatment group. However, in most cases sample sizes were small (in the placebo group), such
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that results are difficult to interpret, in addition to the problem of the timing of blood sample
collection to the time when peak effects associated with a given infection can be anticipated.
Other analyses were conducted that in the opinion of this reviewer, did not yield meaningful
results primarily due to inadequate sample sizes. Furthermore, studies were not specifically
designed for examining potential effects of the study drug on infection or related events.
Therefore, other results provided in the 120-Day Report are not described in this review.

b) Results of an Analysis of the Incidence of Accidental Injury in Subjects With or Without
a CNS AE. Because the incidence of subjects with the AE of accidental injury was greater in
ESZ subjects compared to placebo subjects in four trials, the sponsor determined the incidence of
these subjects who also had a CNS AE compared to those who did not have CNS AE, and the
incidence of subjects with only a CNS AE without accidental injury. The incidence of
accidental injury in treatment groups in each of the four Chronic Insomnia efficacy trials was as
follows:
e Study 190-046 (the 6-week non-elderly adult trial):
5.1% in placebo subjects, 6.7% in 3.0 mg ESZ subjects.
¢ Study 190-049(6-month double-blind phase in non-elderly adults):
5.6% in placebo subjects, 7.3% in 3 mg ESZ subjects.
e Study 190-047 (2-week elderly trial):
1.6% in placebo subjects, 2.9% in 2 mg ESZ subjects.
¢ Study 190-048 (2-week, elderly trial):
0.0% in placebo subjects, 2.5% in 2 mg ESZ subjects.
Since, the sponsor’s analysis on the incidence of accidental injury and CNS AEs is difficult to
interpret for a number of reasons {e.g. insufficient cell size, the temporal relationship between
CNS events and accidental injury and the type of CNS event were not considered, among other
limitations). One finding that may be notable, is that the incidence of subjects with a CNS AE
who also experienced accidental injury was generally numerically greater in the ESZ groups
(particularly in the high dose group of each trial) compared to the placebo group in each trial
(based on results in Table 9.3.6.2-1, on page 118 in the [SS.pdf file). Results on from the open-
label phase of Study 190-049 are not described, since this phase of the trial was not placebo
controlled and open-label. The following shows the incidence of subjects in the high dose |
group with CNS and accidental injury AEs compare to placebo in each trial: |
e Study 190-046:
0% in placebo subjects (0/5 total subjects with accidental injury),
20% in 3 mg ESZ subjects (1/4 total subjects with accidental injury).
e Study-049 (double-blind phase):
18.2% of placebo subjects (2/9 total subjects with accidental injury),
30.2% of 3 mg ESZ subjects (13/30 total subjects with accidental injury).
+ Elderly Studies 190-047 and 190-048 (pooled):
(% of placebo subjects (0/2 total subjects with accident injury),
17% of 2 mg ESZ, subjects (1/5 total subjects with accidental injury).

However, most of these results can only be considered preliminary as the cell sizes were
generally small.
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H. Treatment Emergent AEs

It is important to note that the incidence of gender specific urogenital AEs did not appear to
calculated properly in the summary tables in the ISS (such as summary Tables VIIIH1-10 in the
appendix of this review, as provided by the sponsor) and in at least some of the study reports
(this error was also revealed from a spot check of a summary table of AEs in the study report for
Study 190-049). Rather than using the number of subjects within the appropriate gender group
for the denominator when determining the incidence of a gender specific AE, the sponsor

~ appeared to use the total sample size of males and females in the denominator. Since a number
of ESZ subjects (contrasted to only a few placebo subjects) reported various urogenital AEs (e.g.
breast tenderness, menstrual-related AEs, among others) the sponsor will need to recalculate the
incidence of urogenital AE's using the correct denominator.

One of the most common and consistently drug-related and dose-dependent AE in each
trials and in trials, combined, was unpleasant taste. This AE was generally reported in
approximately 10 to over 30% or more ESZ subjects (dose-levels combined) compared to only a
few placebo subjects (refer to Tables VIIIHI-10 in the appendix for values). At the
recommended dose level of 3 mg, up to 34% of 3 mg ESZ treated subjects reported unpleasant
taste. Unpleasant taste resulted in 10 ESZ subjects (given 3 mg/day) terminating treatment
compared to only one placebo subject who stopped treatment due to this AE, during the 6-month
double-blind phase of the longer term trial (Study 190-049). The incidence of this AE in
individual efficacy trials was previously described under Section V1, as this AE is of particular
interest regarding the integrity of the double blind study design of the sponsor’'s trials, as
previously discussed. Conclusions and recommendations regarding this issue are addressed in
the final section of this review.

The overall incidence of AEs generally showed the greatest numerical treatment group
difference (between placebo and ESZ groups or treatment conditions) in the short-term daytime
trials (Phase [ trials). The greatest treatment group differences also appeared to be associated
with trials using the highest daily dose-level (3.5 mg ESZ), which included daytime and night-
time short-term Phase [ trials. Results on specific AEs are described for each study-type
category, below.

Search strategies for specific AEs of memory impairment, hallucinations and others, were
conducted by the sponsor and described in the ISS. The incidence of these AEs was previously
provided in Section G of this review and will not be a focus in sections below. However,
additional search strategies for AEs of special interest that could not be found in the submission
were conducted by the author of this review. The results of these search strategies of the use of
special interest are described below. AEs considered to be of special interest are those that were
either unexpected for the drug-class, or particularly serious in nature, and/or were prominent AEs
(e.g. more common AEs that also show treatment group differences and are potentially serious in
nature).

The Incidence of AEs in Daytime Short-term Trials (1-7 day long Phase I trials). Some of
these trials generally used single dose levels of ESZ above 3.5 mg and the pooled data showed
the following samples sizes for each treatment group or treatment condition (several trials used a
cross-over design}: placebo (N=124 subjects), I mg ESZ (N=24), 2 mg (N=52), 2.5 mg (N=6), 3
mg (N=135) and 2 3.5 mg (N=91). All ESZ treatment conditions/groups showed a greater
incidence in overall AEs (by approximately 20-30% greater) for most groups than placebo. One
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AE that did not appear to be prominent in other trials was “hiccup” occurring in 4-6% of subjects
in the 2 highest dose groups compared to 0% in all lower dose groups and placebo.

CNS AE's were the most common AE's in these trials (an incidence of 24%, 56%, 62%,
69% in placebo, 2 mg, 3 mg, and=> 3.5 mg ESZ groups, respectively). Dizziness was common
and most common in the 3 mg and above 3.5 mg groups (25% and 34%, respectively) compared
to 17-19% in lower dose groups and 11% in placebo. Confusion occurred in 3% of subjects in
each of the two highest dose-levels with 0 to less than 1% of subjects reporting confusion in
lower-dose and it placebo groups. Similar incidence rates were observed with abnormal gait and
“speech disorder” (each AE was in 3% of subjects in the highest dose level and 0 to <1% in all
other groups). Refer to Table VIIIH1 for additional AEs that were generally not unexpected for
this drug-class.

The incidence of psychiatric related AEs were greater with ESZ than with placebo
treatment (including mood changes such as depression, emotional lability and euphoria, AEs of
anxiety or nervousness and hallucinations which occurred in only 1 S at the >3.5 mg dose-level)
as follows:
¢ Only 0.8% with placebo
*  6.1% at all ESZ dose-levels, combined
e 4.4% at the 3 mg dose-level (which is the recommended dose-level in proposed labeling).
Abnormal thinking was a common AE at the dose levels of 3.5 mg of ESZ and above (5.5%;
5/91 subjects) compared to 1.5% (2/135 subjects) in the 3 mg ESZ dose-level, and 1.6% of
placebo subjects, as shown in Table VIIIHI.

Accidental injury occurred in 2.2% of subjects with the two high ESZ dose levels (3 mg
and = 3.5 mg dose levels), compared to 0% at the lower dose levels and with placebo (only 24
subjects were at the 1 mg dose level, such results in this group are not described here).

The Incidence of AEs in the Night-time Short-Term Trials (healthy volunteers, Cross-over
Study 190-024 and Parallel Group Study 190-026, combined).

Table VIIIH2 in the appendix summarizes the results. Approximately 100 subjects were in the
placebo, 2 mg, 3 mg and >3.5 mg ESZ treatment conditions/groups and approximately 50
subjects in a 1 mg ESZ group/condition in these two trials, combined. The resuits shown in the
summary tables did not reveal any new or remarkable AEs showing treatment group differences
than already were observed in the short-term daytime trials. One exception is that the overall
incidence rates of AEs (total AEs) were generally lower in the night-time trials compared to the
day-time trials at the same dose-level. This observation is not unexpected given that subjects in
night-time studies receive ESZ at bedtime and are expected to be asleep by Tmax when most
AEs are likely to occur.

Most Preferred Term AE's showed an incidence of < 2% in more commonly < 1% of
subjects in each ESZ group. The following AE's are some notable exceptions. Dizziness
occurred in up to 4% of subjects at the highest dose-level (= 3.5 mg) compared to 0 subjects
with lower doses and with placebo. Abnormal vision and diplopia were each reported in 3% or
2% of subjects (respectively) at the highest dose level compared to few to no subjects at lower
dose levels and in subjects with placebo treatment. Nystagmus was reported in a few subjects at
high dose-levels.

Psychiatric-related AEs did not appear to be as prominent as observed in the night-time
trials in this healthy volunteer population (occurred in approximately 3% of subjects at the 3 mg
dose-level compared to 1.8% of placebo subjects and 0.9% at lower ESZ dose-levels).
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Digestive system AE's were also common and appear to be drug-related compared to
placebo treatment as shown in Table VIIIH2. These AE's included dry mouth, anorexia,
constipation, diarrhea and abnormal stools.

Unpleasant taste was reported in 34 to 46% of subjects at all ESZ dose-levels except for
the lowest dose level of 1 mg (4.2% of subjects), while unpleasant taste was reported in 8.9%
(11/124) subjects treated with placebo.

The Incidence of AEs in the Night-time Short-Term Trials in Patients with Chronic
Insomnia (Studies 190-025 and 190-045, combined).

These two trials, combined had approximately 60 to 70 subjects in each group/condition
(primarily single dose trials) as follows: placebo, I mg, 2 mg, 2.5 mg and 3 mg dose-levels. The
overall sample size for all ESZ subjects, combined, was a total of 77 subjects, as the trials were
cross-over studies.

The results in Table VIIIH3 in the appendix fail to reveal any remarkable or new findings
not observed in other short-term trials. Not surprisingly, the overall incidence rates of AEs (total
AEs) and AEs that appeared to be dose related were greater in this patient population than in the
healthy volunteer population in short-term night-time trials.

An AE not previously reported in the other short-term trials was migraine, which
occurred in 2 ESZ subjects.

Some gastrointestinal AEs, such as diarrhea, dyspepsia and nausea appeared to be more
marked (more common in ESZ subjects, as well as occurring with twice the incidence compared
to placebo subjects). These AEs occurred in 6.5%, 4% and 9% (for each AE, respectively) in all
ESZ subjects (at all dose-levels, combined) compared to approximately 1 % of subjects with
placebo treatment for each of these AEs (except for nausea; 4% with placebo compared to 9%
with ESZ treatment). Dry mouth was also more prominent among subjects within this study-
type category showing an incidence of approximately 3% at the 2.5 mg and 3 mg dose-levels
compared to about 1% with placebo treatment.

Psychiatric related AEs occurred in 4% of the 3 mg ESZ treated subjects compared to
no subjects with placebo treatment.

The Incidence of AEs in the Night-time 2-Week Trials in Elderly Patients with Chronic
Insomania (Studies 190-047 and 190-048, combined). These two trials employed a paraliel
group design with the following treatment groups: placebo (N=208), 1 mg ESZ group (N=100),
and a 2 mg group (N=215). Table VIIIH4 summarizes the results of AEs that showed an
incidence of at least 2% in ESZ treated subjects and was greater than the incidence in placebo
subjects. As expected some AEs appeared to be more prominent in this elderly insomnia patient
population contrasted to results from the trials of non-elderly patient populations, noting that the
highest dose employed in the elderly 2-week trials was only 2 mg (compared to the 3 mg and
higher dose-levels in other trials). The AEs that show treatment group differences in Table
VIITH4, are generally similar to the AEs observed in the other trials.

Several AEs involving pain that were not generally observed in the short-term trials
showed treatment group differences in these 2-week elderly trials: pain, back pain and chest pain
had an incidence of 2-4% in at least the2 mg ESZ group compared to 0-1.9% in the placebo
group).
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Dry mouth was a more common AE at the 2 mg dose-level (7%), than observed in non-

elderly trials, and occurred with twice the incidence in this ESZ group compared to the placebo
roup.

¢ CNS AE's included AEs of ataxia, stupor or confusion that were reported among 4 ESZ
subjects (not shown in the summary table).

Hypothyroidism was only reported in one 2 mg ESZ S, which was not observed in the
shorter-term non-elderly adult trials.

Accidental injury was reported in 3% of subjects in the 2 mg ESZ group compared to
1% of subjects in the placebo group and 0% of subjects in the 1 mg ESZ group.

Psychiatric-related disorders were common in these 2 elderly 2-week trials showing an
incidence of 5 to 6% even at these lower dose levels of img and 2 mg ESZ groups compared to
1.4% of placebo subjects. These AEs were previously described in greater detail in the section
on AEs of special interest.

Refer to Table VIIIH4 for additional AEs showing treatment group differences that were
generally, also observed in previously described trials.

Since the sponsor’s summary tables in the ISS only showed AEs of at least 2% in ESZ, subjects
for the studies combined, the following paragraphs describe AEs observed in each individual
trial that revealed an incidence of at least 1% in ESZ subjects and was at least twice that of
placebo.

AEs in Study 190-047. When examining the summary table on the incidence of AE's for Study
190-047 (the 2-week PSG elderly trial) the following AEs showed an incidence of at least 1% in
the ESZ group and was also at least twice the incidence of the given AE in the placebo group
(see under the previous section and an east of special interest regarding nervous system related
AEs, except for dizziness, which is provided below):

» Peripheral edema (0%, 2.2% in the placebo group and ESZ group, respectively).
Arthralgia (0.8%, 2.2%).
Dizziness (1.6%, 6.6%).
Dry mouth (1.6%, 8.8%).
Thirst (0.8%, 1.5%).
Accidental injury (1.6%, 2.9%).
Back pain (0%, 2.2%).
Pain (3.1%, 5.9%).

A common AE of unpleasant taste in ESZ subjects but not in placebo subjects was observed in
almost all of the trials described in this review and as discussed elsewhere in the review,

Results on AEs in Study 190-048 (the other 2-week elderly trial, a subjective sleep study) are
described here. The following are AEs is that occurred in at least 1% of subjects in either of the
ESZ group (one and 2 mg groups, n=72 subjects, n= 79 subjects in each group, respectively) and
showed an incidence that was at least twice that observed in placebo (the incidence in the
placebo, | mg ESZ, and 2 mg ESZ groups, respectively, is provided):

* Abnormal dreams (0%, 2.8%, 1.3%).

* Dizziness (3.8%, 1.4%, 3.8%).

¢ Accidental Injury (0%, 0%, 3%).
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Neuralgia (0%, 2.8%, 0%).
Paresthesia (0%, 0%, 1.3%).
Vertigo (0%, 1.4%, 1.3%).
Dyspnea (1.3%, 0%, 2.5%).
Pruritis (0%, 4.2%, 1.3%).
Dry eyes (0%, 0%, 1.3%).
Urinary incontinence (0%, 0%, 2.5%).
Urinary tract infection (1.3%, 2.8%, 0%).
The above does not included memory impairment, psychiatric-related or other neurological
events previously described under the section on AEs of special interest. As in other trials
unpleasant taste was a common AE in the ESZ groups and is described in more detail elsewhere
in this review.

One subject in the 2 mg ESZ group had an event of hypothyroidism, but this subject had
a history of hypothyroidism upon entry into the study.

The Incidence of AEs in the 6-Week Trial in Non-Elderly Patients with Chronic Insomnia
(190-046). Table VHIHS in the appendix generally shows no new or unexpected AEs, than
already observed in previously described trials with some exceptions in which some AEs
appeared to be more common than observed in previous trials, or were AE's that were generally
not observed in previous trials, as follows. Some of the information below was taken from end-
of-text summary tables showing the incidence of all AE's (as Table VIIIHS only shows the
incidence of AE's occurring in at least 2% of ESZ subjects that were greater in the subjects than
placebo subjects). It is important to note that potentially related AEs, when combined may be
more common and may not appear in the in the sponsor’s in-text summary table (Table VIITHS5)
which is the reason for describing observations below on the basis of these end-of-text table and
providing these more complete tables in the appendix (this was also provided for other efficacy
trials below).

Infection and skin/appendage system AEs of primarily rash and pruritus were not as
prominent in previously described trials, but were common in ESZ subjects (i.e. 25% incidence)
in this longer term, six-week trial, and occurred with twice the incidence in ESZ subjects
compared to placebo subjects. The skin/appendage system AEs showed an incidence of 2%, 9%
and 8% in placebo, 2mg and 3 mg groups and represent primarily AEs of rash and pruritis.
Infection which is not an expected AE for the drug-class, showed an incidence of 11.5% in the 3
mg ESZ group, 4.8% 2 mg ESZ group and only 3% in the placebo group. Viral infection
showed an incidence of 3% in each ESZ group compared to only 1% in the placebo group.

Migraine was reported in 1.9% of 3 mg subjects, 1% of 2 mg subjects and no placebo

subjects.

Dry mouth and dizziness showed treatment group differences, similar to that observed
in previous studies. The incidence of each of these AEs increased numerically with increasing
dose (each AE occurred in 7% of subjects in the high dose group, 5% in the low dose group and
3 or 4% of placebo subjects).

Ulcerative stomatitis and thirst were generally not observed in previously described
shorter-term trials but were reported in a few ESZ subjects in this 6-week trial. This AE is noted
since additional ESZ subjects had similar AEs in the longterm trial during the 6-month double-
blind treatment phase (Study 190-049) which is described later. These AEs could be reflecting
clinical features of dry mouth associated with long term treatment. Ulcerative lesions can be
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considered severe AE's in that they are not only painful, but can ultimately lead to infection or
other complications, particularly in higher risk populations (i.c. patients at risk for infection,
among others).

Psychiatric AEs may not be unexpected for the drug-class but are described in the
following because of their common occurrence in the ESZ groups at the therapeutic dose-level
being proposed by the sponsor for labeling and due to the potentially serious nature of these
events. The incidence of psychiatric-related AEs in this 6-week trial of non-elderly insomnia
patients was 6 or 10% of subjects in the ESZ groups compared to 3% of placebo subjects. These
AEs included agitation in 1 S in each of the two ESZ groups (and no placebo subjects),
haltucinations in 3%, 2% of subjects in the 3 mg and 2mg groups and no placebo subjects,
depression, anxiety, nervousness and emotional lability.

Additional central nervous system-related events that are not unexpected for the drug-
class but are serious in nature were the following. Abnormal thinking which was not counted
among psychiatric related AEs, above, was reported in a 3mg ESZ S. Confusion was reported in
3% of subjects in the 3 mg group compared to no subjects in the low-dose and placebo groups.
Stupor and abnormal gait were each reported in one S in the high-dose group.

Hepatitis and melena were each reported in one S in the high-dose group and not in
other groups and are noted due the serious nature of these events.

Due to some preclinical data showing reproductive hormonal changes in animal studies
(per multiple communications with Dr. Aisar Atkrachi, Pharmacology/Toxicology reviewer) and
preclinical reports of mammary gland neoplasia, the following genitourinary (GU) AEs are
noted and of which none were observed in any of the placebo subjects:

e Amenorrheain 1, 3mg ESZ S

¢ Dysmennorhea in 2, 2mg ESZ subjects
¢ Fibrocystic breast in 1, 2 mg ESZ S

e (ynecomastiain 1, 2mg ESZ S

The Incidence of AEs in the Longterm Trial (190-049).
Refer to Tables VIIIH6-10 for a summary of the incidence of AEs for the 6-momth double-blind
phase and the open label phase of Study 190-049. The first set of these summary tables only
show AEs with at least a 2% incidence in ESZ subjects that is also greater than placebo. The last:
set of these tables were found as end-of-text tables of the study report and are of all reported AEs
independent of the incidence reported. These tables are shown since a number of AEs that are
clinically related and should be considered when combined, such that these related AEs may fail
to appear in the first set of tables but when combined could be common AEs in ESZ subjects
compared to placebo subjects. In addition to results for open label treated subjects considered as
a single group in Tables VIII-7 and -9, these tables as provided by the sponsor also show the
incidence of open-label AEs in each of the two subsets of open-label subjects when subgrouped
by previous double-blind treatment exposure (the subset previously assigned to double-blind
ESZ and the other subset previously assigned to double-blind placebo). It is important to note
the limitations in comparing data from these subgroups, given that the open-iabel phase is not
designed for making such comparisons for determining differences with 6 month versus 12
months of treatment with the study drug on safety.

Results of the Double-blind Phase of Study 190-049. The double-blind phase study
revealed treatment group differences between placebo (N = 195) and 3 mg ESZ (N = 593) of
AEs that were similar to those in the shorter-term trials. These AE's included dry mouth,
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dizziness with a small trend for a numerically greater incidence for abnormal vision (but
incidence is <2%), and neurclogical system AEs that are generally not unexpected for the drug-
class. The following paragraphs describe AEs of special interest. These AE's appeared to show
treatment group differences (using the twice greater than placebo group criteria) and were
unexpected AE's for the drug class. Some of these AE's were also common (i.c>5%) in ESZ
subjects or were serious in nature. These AE's were primarily found in End-of-Text tables of the
study report. Additional information on AE's of special interest was found in a Safety Update
submission that is described separately, below.

As previously described, the incidence of gender specific AE's using the gender
appropriate number of subjects in the denominator cannot be found in the end of text tables or
summary tables that were examined (i.e. in the ISS or the study report for this trial).

Neoplasia AEs. While no placebo subjects (out of 195 subjects) had AEs of this type (with the
AE term of neoplasm, neoplasia, or cancer), several ESZ subjects had this type of AE as follows
(the 3 mg ESZ group, N= 593):
* Body as a Whole: neoplasm in 5 subjects (0.8%); type of neoplasia was not specified or
could not be found.
Breast Neoplasia in 2 subjects'® (?%, could not find the incidence for women only)
Prostate neoplasia in 1 S (?%, could not find the incidence for men only)
Hepatic neoplasia in 1 S (0.2%)
Mouth neoplasia in 1 S (0.2%)
Skin benign neoplasm in 2 subjects (0.3%)
Skin carcinoma in 3 subjects (0.5%)
¢ Additional AEs of neoplasia reported in the Open-Label Phase are described in the
subsection on the Open Label phase, below (reported in a total of 7 Subjects in the Open-
Label Phase)
The above reflects AEs up to 14 days after treatment (as described in the data source table:
Table 8.1 starting on p.478 of the ISS.pdf file).

It is not clear why the above AE's were not reported as serious events. AE's of neoplasia that
resulted in adverse dropouts were previousty described subsection F on dropouts due to AE's
which included in each of the following: the hepatic neoplasia (multiple tumors found in the
breasts, lung, kidney and liver revealed by CT), breast neoplasm, neoplasm (" nodule in throat"
in a 62-year-old). It is not clear if these adverse dropouts were also counted among the above
AE's or if they reflect additional AE's of neoplasia. Another adverse dropout of subject reported
as having "thyroid disorder" it was described as having a "nodule on the low side of the thyroid"
is also previously described. It is not clear why these events, particularly events reported as
neoplasm or not classified as SAE's. Furthermore, a discussion on neoplasia could not be found
in the ISS or in the study report for this study, despite the preclinical concerns of neoplasia

1. ' The incidence of these AEs using the number of subjects for the appropriate gender could not be found in the
ISS or in the study report for 190-049 (a summary table did specify values were those the given gender yet, this
review conducted a spot check for a gender specific AE that did appear to reflect the incidence for the total
number of female and male subjects, combined). For example refer to the table on page 78 of the 190-046.pdf
showing that 2 or 1.9% of subjects had dysmenorrhea, yet if calculated using 66 women as the denominator one
obtains the value of 3%.
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expressed by the Division in previous meetings with the sponsor, as well as similar concerns
expressed for zopiclone under the zopiclone IND that was ultimately withdrawn (see Section IC
of this review for details).

A number of AE's of neoplasia were reported in the trial, despite unusual and rather
stringent entry criteria for screening subjects at risk for neoplasia or with a history
suggestive of neoplasia that were employed in this trial, as follows (also described in Section
VI):

* Women at risk of breast cancer must have a documented negative mammogram within 12

months of study entry

¢ subjects at risk for lung cancer must have a documented negative chest s-ray within 12

months of the study

e Exclusion criteria #2: subjects with a “history of, or current malignancy except for non-

melanomatous skin cancer” were to be excluded

o All subjects with active thyroid disease must also have a negative thyroid scan within 12

months of the study.

These exclusion criteria are generally atypical for Phase III trials and large, longer-term studies
intended to establish adequate longterm safety, and 3 of the above criteria with were pot listed in
the eligibility criteria in the study report, but rather were found in this section describing
procedures during the baseline for screening visit of the study.

Note that 3 ESZ subjects had skin neoplasia {or skin carcinoma) AEs and 2 subjects had
benign skin neoplasia AEs, as above. A long-term rodent cancer study was reported to show
skin neoplasia in animals housed together that had multiple trauma-induce skin lesions (animals
reportedly fought) but skin neoplasia did not occur in another long-term rodent study in which
animals were individually housed (according to the Pharmacology, Toxicology reviewer, Dr.
Aisar Atrakchi, as communicated to the author of this review on multiple occasions including on
5/7/03).

Given the preclinical and clinical observations of skin neoplasia, as above, the following
skin-related AEs are noted. The total incidence of skin and appendages AEs in Study 190-049
was 9.2% in placebo subjects and 12.1% in ESZ subjects of which the majority of these AEs
were contact dermatitis and rash. Similar skin AEs were previously described in this review
and occurred in 8 to 9% of ESZ subjects compared to 2% of placebo subjects in the 6-week trial.

Six ESZ subjects had GU-related neoplasia, as above. Refer to the next paragraph for
other GU-related AEs.

Genitourinary AEs.  Few placebo subjects had GU system AEs (dysmennorhea in 4 subjects,
menorrhagia, metrorrhagia and endometrial disorder, each in 1S out of 195 subjects) compared
to the following incidence of ESZ subjects (out of 593 subjects) reporting breast-related or
uterine/vaginal or menstrual-related AEs:

Breast-related-AFEs

¢ Breastpainin 98§

Breast engorgement in 1 S

Breast enlargement in | S

Fibrocystic breastin | S

Mastitis in I S

As above, breast neoplasm in 2 subjects

Lactation in 1 S
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Uterine/vaginal/menstrual-related AEs-
¢ Dysmennorhea in 16 subjects
Menorrhagia in 3 subjects
Metrorrhagia in 2 subjects

Uterine hemorrhage in 1 §

Vaginal hemorrhage in 3 subjects

The incidence of ESZ subjects reporting the following additional G-U AEs are noted, since they
may be reflecting infection or are potentially serious events (only 1 placebo S reported vaginal
moniliasis, among these AEs):

¢ Vaginal moniliasis in 9 subjects

s Vaginits in 4 subjects

Cystitis in 3 subjects

Pyelonephritis in 1 S

Hematuria in 6 subjects

Double-blind and Open Label Phase of Study 190-049 on Selected GU or Reproductive
Hormonal Related AEs Based on Results in the Safety Update Report. _In the safety update
report the sponsor determined the incidence of AEs in women that may be considered as related
to reproductive hormonal/endocrine function (combined AEs that were breast-related, uterine-,
vaginal- and menstrual-related AEs, vasodilation, and in I ESZ; hirsuitism) and revealed the
following overall incidence during the 6-month double-blind phase of the study: 4.8% in the
placebo group and 11.5% in the ESZ group. The majority of these AEs were breast-related or
menstrual related.

In the Open Label phase of the study the overall incidence of reproductive
hormonal/endocrine function AE's was 2.7% among open-label subjects who were previously
assigned to double-blind placebo and 11.3% of open-label subjects, previously assigned to
double-blind ESZ.

Comparing the Double-blind phase to the Open Label| phase on the incidence of these
AEs reveals a greater incidence in fibrocystic breast disease (0% of placebo and 0.3% of ESZ
subjects in the double-blind phase compared to 2.3% of open-label subjects who previously
received double-blind ESZ, and 0% of open label subjects who previously received double-blind
placebo). These results suggest a potential effect of ESZ treatment over time on development of
fibrocystic breast disease. Furthermore, breast neoplasia was not reported in any subjects in the
open label phase. Breast neoplasia was reported in one subject in the open label phase of the
trial, although, this subject received placebo treatment during the double-blind phase of the trial.

Respiratory and Infection-Related AEs. As shown in the AE summary tables, an unexpected
observation was that the ESZ group showed a greater incidence of infection compared to placebo
(6.7% placebo and 15.9% of ESZ subjects). Viral infection was reported in only 1.5% of
placebo subjects and 2% of ESZ subjects. Note that some previously described GU AEs may be
associated with infection or were recorded as a type of infection under GU system AE's. Other
AE's such as conjunctivitis, some of the skin related AE's (dermatitis, fungal dermatitis, pruritis,
among others), fever, flu syndrome, viral infection, ulcerative stomatitis, [ymphadenopathy, and
others observed in ESZ subjects, could be reflecting an infectious process (referred to summary
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tables in the appendix). The following respiratory AEs may aiso be reflecting an inflammatory
process and showed greater incidence of ESZ subjects reporting these events compared to
placebo subjects, as follows (the incidence of ESZ and placebo groups, respectively):

e Bronchitis (0.5%, 1.9%})

e Pharyngitis (5.1%, 9.9%)

* Rhinitis (4.6%, 7.1%)

Psychiatric-related AEs. Hallucination AEs were previously covered in the section of specific
search strategies. The incidence of AEs that were psychiatric-related in each group was 7.2% in
placebo subjects and 14.8% in ESZ subjects. These AEs include the following: hostility (in 2
ESZ subjects and no placebo subjects), agitation (in 4 ESZ subjects and no placebo subjects),
hallucinations {(in 1| ESZ and no placebo subjects), anxiety, depression (4.6% of ESZ subjects,
1.5% in placebo), emotional lability, nervousness, neurosis and apathy. When including
abnormal thinking with psychiatric-related AEs, then the overall incidence of psychiatric-related
AEs is unchanged in placebo subjects (7.2%) but becomes 16.5% in the ESZ group.

Other AEs. A numerical trend for accidental injury in ESZ subjects compared to placebo
subjects is noted (7.3% and 5.6%, respectively), while noting that central nervous system effects
of sedative hypnotic agents may increase risk for accidental injuries and falls.

AE's of Pain. The ESZ group showed greater incidence in various types of pain than
placebo subjects as follows:

¢ Pain (6.2% placebo subjects, 11.3% in ESZ subjects)
e Back pain (3.1%, 7.6%)
e Abdominal pain (5.6% and8.1%)

Hemorrhagic/blood coagulation-related events included previously described AEs
(above). Rectal hemorrhage and melena were each reported in an ESZ subject and in no placebo
subjects. Ecchymosis occurred in no placebo subjects and 1.9% of ESZ subjects.

Hepatomegaly and liver damage were each reported in one ESZ S and no placebo
subjects. [t is not clear to this reviewer why this ADO of liver damage was not classified as an
SAE. :
Mouth Lesions. This paragraph describes AEs involving lesions of the mouth because
these events appear to be unusual in nature, yet are observations that were also revealed in the
only other trial that was over a month long (the 6-week trial, 190-046) in non-elderly insomnia
patients. Furthermore, neoplasia of the mouth was reported as an AE in 1 ESZ S and as an AE
resulting in study withdrawal (neoplasm of “nodule in throat”) in a 62-year-old subject in Study
190-049. The following AE's were reported in the double-blind phase of Study 190-049:
ulcerative stomatitis in 3 ESZ subjects, mouth ulcer in 1 ESZ S and stomatitis in 1 ESZ
compared to none of these AEs in the placebo subjects. Perhaps related to these AEs is dry
mouth, which had a greater numerical incidence in ESZ subjects compared to placebo subjects,
as in previous trials and was a commeon event in the ESZ subjects of this longer term trial (6.6%
of ESZ subjects and 1.5% of Placebo subjects). Other previously described AEs that involved
the oral/nasal mucosa or the airway were common AEs in the ESZ subjects with an incidence in
ESZ subjects of approximately twice or greater than the incidence in placebo subjects. These
AEs were the following events: rhinitis, pharyngitis and bronchitis.

Endocrine System AEs. The following endocrine-related AEs were reported in only
ESZ subjects and not in placebo subjects unless otherwise specified: goiter in 3 ESZ subjects,
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hypothyroidism in 3 ESZ subjects (I placebo S) and parathyroid disorder in 1 ESZ S. Note that
these AE's do not capture all potentially endocrine-related AE's, such as GU related AEs and
others, previously described above.

Results of the Open-label 6-month Extension Phase of Study 190-049. Table VIIIH7 and
VIIIH9Y in the appendix shows the incidence of AEs during this phase of the study. This table
also shows the incidence of AE's in the open label subjects, categorized according to their
previousty assigned study drug during the double-blind treatment phase of the trial (subjects who
previously received placebo versus subjects who previously received ESZ during the double-
blind phase). It is important to note that open label subjects, who were previously assigned to
the double-blind ESZ group, are likely to represent a subgroup of patients with a favorable
tolerability and greater efficacy with ESZ treatment compared to ESZ treated subjects of the
double-blind phase who did not enter the open label phase of the trial. Consistent with this
possibility many AEs showing treatment group differences during the double-blind phase (for the
entire study population) generally showed a lower incidence during the open label phase than
was observed in the ESZ group in the double blind phase. Similarly, many of these AEs also
failed to show greater incidence rates during open-label phase compared to the placebo subjects
in the double-blind phase (as shown by comparing the incidence under the “Open-Label” column
in Table VIIIH7 or Table VIII9 to the incidence of the placebo subjects in the Double-blind
phase in Table VIIIHG6 or -8). These AEs included psychiatric-related AEs, dry mouth, infection
and other AEs.

AEs are of special interest, reported during the open label phase are noted in the
following.

Neoplasia. As above, none of the placebo subjects reported AEs of “neoplasia” or
“neoplasm” during the double-blind phase of the study. A total of 7 subjects reported neoplasm
in the Open-Label phase of the study (6 —months of open-label 3 mg/day ESZ; N=471 in the
ITT Safety Popuiation):

¢ Suspicious Papinicolau smear in | subject (0.2%): not listed as neoplasia but

considered by this reviewer as neoplasia due to lack of information.

¢ Cervix neoplasm in 1 subject (0.2%).

¢ Skin benign neoplasm in 2 subjects (0.4%).

e Breast neoplasm in | subject (0.2%).

e Bladder neoplasm in 2 subjects (0.4%).
Six out of the above seven subjects with AEs were listed in the sponsor’s summary table as
previously being assigned to the 3 mg ESZ group of the double-blind phase (the subject with
breast neoplasia had placebo in the double-blind phase). 1t is not clear to this reviewer why the
above events of neoplasia or suspicious Papanicolaou smear were not categorized as SAE's. The
above results are from Table 14.3.1.1B (starting on page 1200 of the 190-049.pdf file).

Urogenital System AEs. The incidence of selected GU AEs and Reproductive Hormonal
related AEs in women subjects in the double-blind and open label phases of the study were
previously described based on an analysis of AE data described in the safety update report.

Note that in Table VIIIH9 several UG system AEs (e.g. menstrual-related disturbances, breast-
related events of pain, fibrocystic breast, enlarged uterine fibroids and others) continue to show
at least greater number of the open-label ESZ treated subjects compared to the number of
placebo treated subgroup during the double-blind phase in Table VIIIH8. Some of these AEs
include those of neoplasia (as previously described). The following AEs are noted:
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e Breast-related AEs (1 S with breast neoplasm, as previously noted): breast pain (5
subjects), fibrocystic breast (5 subjects). All of these subjects had previously been in the
ESZ group in the double-blind phase.
¢ Menstrual or potentially related AEs were: metrorrhagia (5 subjects), dysmennorhea (7
subjects), amenorrhea (1S), hypomenorrhea (15), and uterine hemorrhage (15). All
subjects were previously assigned to ESZ in the double-blind phase except for the 1 S
with amenorrhea and the 1 § with hypomenorrhea.
¢ Vaginal infections or potentially related AEs included: vaginal moniliasis (11 subjects)
and vaginitis (4 subjects).
Uterine AEs: enlarged uterine fibroids (3 subjects), uterine hemorrhage, as above (1 S).
UG bladder or renal infections or potentially related conditions included (bladder
neoplasm in 1 S, as previously described): urinary tract infection (21 subjects), cystitis (2
subjects), urinary frequency (2 subjects), urinary tract disorder (in 2 subjects), hematuria
(8 subjects), kidney pain (1 8), kidney calculus (1 S), urine abnormality (I S).
» Suspicious pap smear, cervix neoplasm and other neoplasm AEs were previously
described.
A comparison between the incidence of selected GU related AEs in the open-label phase
compared to the double-phase of the study were previously described.

Other AEs, Table VIIIH9 shows that the incidence of infection-related AE's (infection,
infection-type specified, flu syndrome, viral infection, pain-related AE's (backpain, chest
pain, abdominal pain) among others show an incidence in the open-label phase of at least twice
the incidence of the placebo treated subgroup in the previous double-blind phase of the study.
Pharyngitis, cough, sinusitis are some additional AEs showing a similar pattern or a greater
incidence during the open-label phase compared to the placebo treated subgroup in the double-
blind phase. The following infection-related AE's showed an incidence in the subgroup of open-
label subjects that were previously assigned to ESZ during the double-blind treatment phase that
was at least twice the incidence in the subgroup of open-label subjects were previously assigned
to double-blind placebo (the incidence in each subgroup, respectively, it is provided): viral
infection (4.9%, 0.9%), pharyngitis (6.7%, 2.7%), and flu syndrome (8.1%, 3.6%). Other less
common AE's also showed a similar pattern between these subgroups (as shown in Table
VIIIHY).

Sections above do not focus on unpleasant taste, since this AE is described in previous sections
regarding efficacy (in Section VI).

Dose-Related AEs

Tables VIIIHS and -10 in the appendix shows the incidence of common AE's by treatment
groups in studies 190-046 and 190-048, respectively (as provided by the sponsor). These tables
only show the results of common AE’s (incidence of = 2%) in at least one ESZ group, and
showed a lower incidence in the placebo group. These two studies were selected by the sponsor
for describing dose-related AE's because they were studies conducted on patients with chronic
insomnia, “in a setting that is representative of how eszopiclone will be used in patients.” This
reviewer also notes that these two trials had a fairly large sample size and employed a parallel
group design, while other studies did not employ a multiple dose levels using a parallel group
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design, or had smaller sample sizes. Study 190-026 was a fairly large trial using a parallel group
design with multiple dose levels was conducted on healthy subjects.

Dose-Related AE's in Study 190-046. In summary, the six-week study in nonelderly
adult patients with Chronic Insomnia revealed the following AE's as showing a pattern in the
incidence of AE's of placebo< 2 mg ESZ< 3 mg ESZ (as shown in Table VII[HS5):

¢ Infection
Dry mouth .
Dizziness
Hallucinations
Unpleasant taste: this AE-was the most common among these dose-dependent AE's with
an incidence of 34% in the 3 mg ESZ group, which is the proposed recommended dose.

The following AE's showed an incidence that was similar between the placebo and low dose
level of ESZ (2 mg) but numerically greater in the high dose group (3 mg):

e Dyspepsia

¢ Confusion

Dose-Related AE's in Study 190-048. As shown in Table VIIIH10 (in the appendix), the
two-week study conducted in elderly Chronic Insomnia patients showed numerically increasing
incidence of unpleasant taste with increasing dose level (as described in previous sections). The
following AE's showed an incidence that was similar between the placebo and low dose level of
ESZ but numerically greater in the high dose group (2 mg):
o Photosensitivity reaction
* Flatulence

Confusion

* Dyspnea

e Urinary incontinence

Dose-Related GU System AE's in Studjes 190-046 and 190-048. Since the incidence of gender
specific AE's could not be found in the number of sections of the submission in which the values
were calculated using the number of subjects within the appropriate gender for the denominator,
it is not clear if the above tables were generated without using the proper calculation for gender
specific AE's. Therefore, the sponsor needs to provide this information using the number of
subjects for that specific gender in the denominator when calculating the incidence. |

Subgroup Analyses of the Incidence of AE’s on the Basis of Gender, Age-group or Race.
Results of subgroup analyses on the incidence of AE's (on the basis of age, gender, or ethnicity)
could only be found ISS for 2-and 6-week trials (data pooled) and for the double-blind phase of
Study 190-049 in the ISS. Furthermore, only results of AE's that showed a difference in the
treatment effects between the subgroups of > 5% were shown in the summary tables. Due to
nsufficient sample sizes for some of the sponsor’s ethnic categories (sample sizes were <10
subjects in some categories), data from only the larger ethnic subgroups were analyzed. Table
VIHHI summarizes the results (as provided in the ISS) for subgroup analyses showing
treatment group differences of over 5%.

Only the results of subgroup analyses of ethnic subgroups are shown for the double-blind
phase of Study 190-049, in Table VIIIH12. Gender subgroups in the double-blind phase of
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Study 190-049 failed to show a difference in the treatment effect between males and females of >
5% on any type of AE (by Preferred Term). The sponsor only considered the age groups of < 65
and 265 -year-old subjects in their analyses. Yet, only two subjects were in the older group in
Study 190-049, such that a subgroup analysis on the basis of age was not conducted.

I. Withdrawal Phase Adverse Events

1. Withdrawal Phase Adverse Events Described in the ISS

Integrated safety results on this topic could not be found in the submission. Although, several
trials were not similar enough in study design to allow for pooling of data.

The incidence of withdrawal AEs were described in the ISS for two trials, separately. One trial
was a nonelderly Chronic Insomnia 6-week trial (study 190-046) that had a single-blind placebo
withdrawal phase after the double-blind treatment phase. The other trial was the 2-week
Chronic Insomnia elderly trial (Study 190-047). It is not clear to this reviewer why only these
two trials were selected. The results of withdrawal AE's from these trials were previously
described (under Sections VIC and VID).

2. Withdrawal Phase Adverse Events Described in the 120-Day Update Report.

The safety update report describes the incidence of withdrawal AE's reported in the double-blind

and open-label phases of the long-term Chronic Insomnia trial (Study 190-049). This trial did

not include a single-blind placebo, discontinuation phase and the AE's described, were those

reported within two wecks after treatment cessation. Given the known pharmacokinetic

properties of the study drug, most withdrawal AE's would be anticipated to be most prominent

with then the first few days after treatment cessation. Therefore, the results of these analyses are

difficult to interpret. Yet, despite the limitations in the interpretation of the results, a greater

incidence of nervous system AE's were reported in the 3 mg ESZ group (4.3%) compared to the

placebo group (1.2%) during the double-blind, days of the trial. The following Nervous System

AE categories showed a numerically greater incidence in the ESZ group compared to placebo

(the incidence in each group, respectively, is shown):

¢ Depression (3%, 0%)

e Dizziness (0.9%, 0%)

* Anxiety, paresthesia, and decreased libido each occurred in | ESZ subject and in no placebo
subjects.

J. Results on Laboratory Parameters (Hematology and Chemistry Parameters)

As previously described under subsection A the safety results from studies that were
similar in study design were integrated. The integrated results for each study-type category are
described below for results that included on-treatment values.

It is important to note that pooled safety data (for laboratory and other parameters)
sometimes included data collected several days or more often 5-7 days after treatment endpoint.
Since the study drug has a very short half-life and Tmax value, it is difficult to interpret results of
values of most clinical data collected at time-points beyond cessation of treatment or results of
pooled data that includes time points after treatment cessation. Table VIIII.1 in the appendix
shows the time-point used in pooled studies within each study category (as provided by the
sponsor in a 3/24/02 amendment submission during the pre-filing stage).

Outlier criteria and the incidence of outliers meeting pre-defined criteria were not
provided in many studies or pooled studies, with some exceptions, noted below. Instead, shift
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tables were provided (the incidence of subjects who shifted from normal at baseline to abnormal
some time-point after randomization to this study drug). Results on some laboratory parameters
for some studies were not provided in the ISS, either because the parameter was not obtained
(such as hematocrit in some studies) or for other reasons (refer to section 8./10.H.6.7 in the ISS
for details).

Qutlier criteria were used in the following trials and as shown in Tables VIIIJ2-3 in the
appendix. The 2-Week Elderly Chronic Insomnia Trials (19-047 and 190-048), the 6-week Non-
Elderly Chronic Insomnia Patient Trial (190-046) and the 12-month Non-Elderly Chronic
Insomnia Trials used outlier criteria for identifying subjects meeting these criteria (referred to as
outliers) on laboratory parameters. Note that outlier criteria for low values on white blood cells
in the differential were not employed in these trials.

Some studies also measured thyroid function levels, but the resuits found in the ISS were
from selected studies (due to “differences in testing methods™). Estradiol was collected in three
studies (190-046, 190-048 and 190-049). Generally, this review only describes the results that
included interpretable on-treatment values or results that were considered potentially meaningful.

Laboratory Results Obtained from Multiple Sources. Note that safety information described
below comes from multiple sources. These sources include the ISS, study reports or information
provided in a 120-Date Update Report submission, as specified below.

1. Central Tendency and Qutlier Results in Short-term Trials.
a) Integrated Results of Short-term, Daytime Studies (Results in the ISS). As shown in
Table VIILJI in the appendix most laboratory measures were collected several days post-dose
(often at 5-7 days post-dose in Chronic Insomnia trials and in other trials). The incidence of
outliers cannot be found from these trials. It is not clear why these trials did not include or
employ pre-specified outlier criteria. Upon inquiry as to outlier data, the sponsor stated that the
studies did not employ a priori defined criteria for identifying outliers, while maintaining that
they identified subjects showing a shift in values from baseline to “end-of-study” values. Only
an enumeration of subjects with laboratory values that were considered by the investigator to be
“clinically significant," could be found in the ISS. Keeping these caveats in mind, only 4 out of
473 subjects (healthy volunteers) in Phase I trials (pooled) had laboratory values considered by
the investigator to be “clinically significant.” These 4 subjects were described as having
“elevated” liver enzyme values in primarily drug-ESZ interaction studies. None of these subjects
were described as dropping out of the study or having an SAE due to these abnormal values.
The ISS shows safety results in shift tables and the mean change from baseline to “End-
of-Study” for integrated short-term, daytime trials. Given that most endpoint values were at
several days post-treatment the study results are difficult to interpret.

b} Integrated Results of Short-term, Nighttime Studies (Results in the ISS). Laboratory
analyses of data from these trials was conducted using data within 16 hours post-dose among 448
subjects in the non-elderly adult healthy volunteers in Studies 190-024 and 190-026. However,
the short-term nighttime studies of Chronic insomnia patients (190-025 and 190-045) included
65 out of the total 78 subjects with endpoint treatment laboratory values at 5-7 days post-dose.
Results on outliers could not be found in the ISS from any of these pooled study
categories (short-term night time studies of healthy and Chronic Insomnia patient categories,
respectively). Furthermore, the results included data from a cross-over study (190-024) that was
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pooled with data from a parallel group study (190-026). subjects given more than one treatment
in the cross-over study “contributed to the lowest of the administered esopiclone dose
categories” in the tables (on pages 136 and 138 of the ISS.pdf) showing mean change in values
from baseline to “End-of-Study” or showing a shift in values. Given these limitations the
laboratory resuits from these tables of the pooled studies 190-026 and 190-024 in the ISS, as well
as results of the other pooled studies in the ISS are difficult to interpret (results on pages 135-143
in the ISS.pdf).

¢) On-Treatment Laboratory Results in Selected Phase I Trials as Described in the 120-Day
Safety Update Report :

As, previously described the sponsor conducted additional analyses of their safety data and
described their results in their 120-Day Update Submission. Since most of the results in the 1SS
was based on analyses of data collected after treatment cessation (sometimes days or weeks post-
treatment) the sponsor reanalyzed their data to reflect on-treatment effects in short-term Phase |
trials (in healthy adults) in which on-treatment data was collected (at the time-points that the
sponsor selected for their analyses), as described in the following. Table VIIIJ2 and VIIIJ3 in
the appendix show outlier criteria used to determine the incidence of outliers on a given
parameter.

Results from Selected Daytime, Short-term (numeral 1-7 days) Studies in Healthy
Volunteers (Results in the 120-Day Update).
Pooled Analysis of Data on Laboratory Assessments at 4-hours Post-dose from Studies 190-001,
190-002 and 190-005 (190-005 was conducted in elderly subjects).
Results on hematology chemistry and urinalysis parameters were generally unremarkable with
some possible exceptions, as described below (only treatment groups with sample sizes of at
least 24 subjects are described in the tables and in subsequent paragraphs).

Hematology and Chemistry Parameters. While mean changes in the below parameters
were small, treatment group and dose-dependent trends are observed.

Table 1. Results On the Mean Change in Selected Laboratory Parameters for Studies 190-
001,-002,-005 (Pooled Data, Safety Population).
Treatment Group
Parameter (units) Placebo N=58 | 1 mg ESZ 3 mg ESZ Z3.5mg ESZ
N=24 (N=24) N=40

Baseline to Day 1 (4-hours post-dose)
WBC (x10 “/mm>) - 0.04 - 0.60 -0.58 -0.68
Neutrophils (%) 2.80 - 0.54 - 0.62 -0.71
Lymphocytes (%) -2.36 1.37 1.62 1.10
Platelet Count -9.63 - 14.48 - 16.79 -15.21
(x10%/mm’)

Baseline to Day 7 (4-hours post-dose)
WBC (x10 /mm?) -0.33 -0.76 -0.36 -0.62
Neutrophils (%) -1.72 0.33 -2.81 -1.59
Lymphocytes (%) 0.68 0.77 2.55 3.63
Platelet Count -8.17 -13.17 -4.94 -13.44
(xlﬂslmmJ)
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Results on the incidence of subjects who shifted from the normal to high or low values and the
incidence of outliers were generally similar to observations from the descriptive statistical results
on hematology chemistry parameters. The following table shows resuits on the incidence of
subjects who shifted from normal to abnormal on selected parameters showing trends for
treatment group effects.

Table 2. Results On the Incidence of Subjects with a Shift in Selected Laboratory Parameters
for Studies 190-001,-002,-005 (Pooled Data, Safety Population).

Treatment Group

Placebo 1 mg ESZ 3 mg ESZ 23.5 mg ESZ
N=58 N=24 N=24 N=40

Parameter NtoL |[NtoH{NtoL [NtoH [NtoL [NtoH|{NtoL [Nto H

Baseline to Day 1 (4-hours post-dose)
WBC 1.9% - 8.3% - 13% - 5% -
Neutrophils 24% | 98% - 11.8% - 7.1% - 9.4%
Lymphocytes 24% | 49% | 43% 8.7% 5.3% 10.5% - 15.2%
RBC 3.7% - - - 9.1% - 8.1% 2.7%
Potassium 1.9% - - - - - 7.7% -

Baseline to Day 7 (4-hours post-dose)
WBC - - - - - - - -
Neutrophils - - - - - - - -
Lymphocytes - - - 4.3% 5.3% 15.8% - 6.1%
Basophils - 1.8% - 12.5% - 4.8% - 2.6%
Hemoglobin 1.9% - 9.1% - - - 5.4% -
RBC 3.7% - - - 9.1% - 5.4% -
Potassium - - - - - 9.5% - -

Small treatment group and dose-dependent trends on potassium, chloride, and carbon dioxide
levels were observed on the mean change from baseline to Day 1 values that did not appear to
exist on Day 7. Shifts tables showed similar trends for potassium in which no subjects were
identified as shifting from normal to high, but the following incidence of subjects shifted from
normal to low in the placebo, | mg, 3 mg and = 3.5 mg groups, respectively: 1.9%, 0%, 9.5%,
5.3%.

Urinalysis results on the incidence of subjects shifting from normal to abnormal and on the
incidence of outliers on each parameter were provided. Results on ketones suggested a greater
incidence of subjects in the high dose groups with a shift from normal to high ketones (19% and
5.4% in 3 mg and = 3.5 mg ESZ groups, respectively) and outliers for high ketone levels (4.2%
in the 3 mg group) compared to placebo (1.9%, 1.7% in the incidence of subjects with a normal
to abnormal shift, or meeting outlier criteria for high levels, respectively).

The sponsor also analyzed data from the last line-drug assessment on each parameter and
provided descriptive statistical results (including mean change from baseline to the last on-drug
evaluation), and the incidence of subjects who shifted from normal to abnormal or were outliers
on a given parameter. These results were similar to those already described above.
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Pooled Analysis of Data on Laboratory Assessments within 24-hours Post-dose from Studies

190-001, 190-002, 190-005, 190-010, 190-011, 190-015, 190-019, 190-020, 190-024, and 190-
026 (190-005 was conducted in elderly subjects).

Results generally fail to reveal any remarkable or were drug-related effects on most parameters,
with possible exceptions as described in the following. In summary, the results shown below are
generally similar to the results obtained from the previous analyses using data from Studies 190-
001,-002, and Day -005, noting that data from these same studies were included in the above
described results of an analysis on pooled data from 10 total studies. It is important to note that
when pooling data from multiple studies, between subject, and between treatment group variance
is likely to be great, whereby potentiaily masking treatment group effects, unless the magnitude
of the effect were sufficiently large.

Hematology and Chemistry Parameters. While mean changes in the below parameters
were small, treatment group and dose-dependent trends are observed.

Table 3. Results On the Mean Change in Selected Laboratory Parameters for Studies 190-001,-
002,-005,-010,-011,-015,-019,-020,-024, and-026 (Pooled Data, Safety Population).

Treatment Group

Parameter (units) Placebo 1 mg ESZ 2mgESZ | 3mgESZ | =3.5mg

N= 186 N=71 N= 152 N=183 ESZ N=
152
Baseline to the Last On-drug Evaluation

WBC (x10 */mm”) -0.19 -0.32 -0.75 -0.58 -0.67

Neutrophils (%) -2.17 -2.84 -4.88 -5.23 -5.34

Lymphocytes (%) 1.86 2.33 4.20 4.10 4.99

Platelet Count -8.79 -7.65 -10.54 -5.95 -10.88

(x10°/mm>)

Results on the incidence of subjects who shifted from the normal to high or low values and the
incidence of outliers were generally similar to observations from the descriptive statistical results
on hematology chemistry parameters. The following table shows results on the incidence of
subjects who shifted from normal to abnormal on selected parameters showing trends for
treatment group effects.

Table 4. Results On the Incidence of Subjects with a Shift in Selected Laboratory Parameters for
Studies 190-001,-002,-005,-010,-011,-015,-019,-020,-624, and-026 (Pooled Data, Safety Population).

Treatment Grou
Placebo 1 mg ESZ 2 mg ESZ 3 mg ESZ =3.5mg ESZ
N=186 N=71 N=183 N=183 N=153
Parameter Nto |[NtoH |Nto |Nto Nto |[Nto N to NtoH|NtoL |[NtoH
L L H L H L
Lymphocytes | 1.9% | 3.8% 1.5% | 4.5% | 0.7% | 42% | 1.8% | 5.8% 1.4% 8.5%
Monocytes 0.6% 1.8% - 10.1% | 1.4% | 6.3% | 6.1% | 7.4% 1.4% 4.3%
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The table below shows the results on the incidence of outliers on selected parameters.

Table 5. Results On the Incidence of Outliers on Selected Laboratory Parameters for Studies 190-
001,-002,-005,-010,-011,-015,-019,-020,-024, and-026 (Pooled Data, Safety Population).

Treatment Group
Placebo 1 mg ESZ 2 mg ESZ 3 mg ESZ 235 mg ESZ
N=186 N=71 N=183 N=183 N=153
Parameter High ; Low High | Low | High | Low | High | Low High | Low
WBC - - - - 1.3% - 2.2% - 0.7% -
Monocytes - - - 1.4% - 0.7% - 1.1% - -

Urinalysis results on the incidence of subjects shifting from normal to abnormal and on
the incidence of outliers on each parameter were provided and generally unremarkable.

2. Central Tendency and Qutlier Results in 2-Week and 6-Week Trials.

a) 2-week and 6-week Trials (190-046, 190-047 and 190-048) as Described in the ISS,

Unlike the short-term trials, results on the incidence of outliers were provided for the 2 to 6 week
trials, but these results are generally difficult to interpret due to the majority of laboratory values
being collected 5-7 days after treatment endpoint (as shown in Table J.1).

The results from the study report for the non-elderly 6-week Chronic Insomnia Study
190-046 is described in this paragraph. Because, this trial showed greater incidence of AEs of
infection in ESZ subjects compared to placebo subjects, the following results on white cell
parameters are noted. The incidence of a normal to high shift from baseline to end-of-study (at
7-9 days post-treatment) was greater in ESZ subjects compared to placebo on monocytes and on
basophils. However, the incidence of outliers on any given laboratory parameter was less than
1% of subjects, while noting that outlier criteria for low values on differential white cells were
not employed in the trial, as in other trials.

Results on the mean change from baseline to any post-randomization time-point cannot
be found in the study report for Study 190-046.

3. Central Tendency and Outlier Results from 6-Month Double-blind Phase of the
Longterm Study 190-049 in Non-Elderly Chronic Insomnia Patient
a) Results as Described in the ISS.
Before describing the results on laboratory parameters, it is important to note the
following aspects of screening subjects for eligibility in this trial:
» Subjects with positive results on hepatitis B or C screening were excluded from the study.
¢ Stringent criteria for screening out subjects with active thyroid disease were employed
(including the requirement of thyroid scans in all subjects with evidence for active disease).
¢ Subjects “at risk of lung cancer” were required to have a negative chest x-ray for “lung
cancer” within 12-monthths of study entry.
* Females “at risk for breast cancer” had to have a negative mammogram.

Mean change from baseline to the end of the study (the last non-missing value during the double-
blind treatment period) and incidence of outlicrs failed to show any remarkable values or clear
treatment group differences (between placebo and the 3 mg ESZ groups). These results are
shown in Tables VII1J4-5 in the appendix as provided by the sponsor.

NDA 21-476 Page 101




The study report in the original submission describes results over time during the double-
blind treatment phase (by monthly visits). These results were also provided in the 120-Day
Update Report submission and are described in the subsection below.

b) Resuits as Described in the 120-Day Update Submissions of data from the 6-Month
Double-blind Phase of the Longterm Study 190-049 in Non-Elderly Chronic Insomnia
Patients
The update report submission provides results of the mean change from baseline to each monthly
visit on each hematology and chemistry parameter, as well as thyroid function parameters.
These resuits were generally unremarkable with a few exceptions.

Perhaps the most remarkable observation are the results on platelet count in which the
placebo group consistently shows greater mean changes at each monthly visits than were
observed in the 3 mg ESZ group, as shown in the table below.

Table 6. Mean (5D} Changes From the Baseline to Each Monthly Visit During the 6-
Month Double-blind Phase of Study 190-049 on Selected Laboratory Parameters (Safety
Population)

Parameter {(Units) Placebo 3 mg ESZ
N =195 N =593

Platelet Count (x10°/mm’)

Month 1 -2.06 (48.6) -4.31 (34.8)
Month 2 2.68 (46.7) -3.76 (34.6)
Month 3 10.70 (43.2) 1.88 (35.4)
Menth 4 18.19 (57.9) 1.80 (38.4)
Month 5 13.4 (42.8) 0.91 (37.6)
Month 6 11.12 (40.66) 1.26 (45.1)
Last On-Treatment Visit 4.77 (41.8) -0.73 (44.1)

Small trends for a greater mean decrease on WBC count were observed in the 3 mg ESZ group
compared to the placebo group at each monthly visit, which was generally consistent over time.
However, the mean decrease was small in magnitude, as observed in the shorter-term trials
described above. Similar trends appeared to exist for neutrophils (%).

Results on the incidence of subjects who shifted from normal to abnormal values at each
monthly visit in each treatment group failed to reveal any remarkable findings. Results on
estradiol are not described since the study was not adequately designed for examining potential
effects of the study drug on estradiol or other reproductive hormones.

4. Central Tendency and Outlier Results of the Open —Label Phase of the Longterm Study
190-049 in Non-Elderly Chronic Insomnia Patients.

a) Results From the Study Report

Note the previously described stringent screening criteria for determining eligibitity for
participation in this trial (regarding thyroid, lung and breast screening/imaging tests, particularly
in subjects “at risk” for “cancer”).
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Results of the open-label phase were found in the study report of the original submission.
Treatment groups were generally similar on mean and median baseline values and in the median
or mean change from baseline to each monthly visit on each hematology, chemistry and
urinalysis parameter.

One important caveat regarding the interpretation of these results, is that they appear to
simply be reflecting the mean change from the last study visit during the double-blind phase
(when subjects are still receiving their assigned study drug) to each study visit of the open label
phase, rather than using values collected on the actual baseline visit prior to randomization to
double-blind treatment. Consistent with this interpretation is the notation found in summary
tables in the study report, the "baseline" value shown in these tables were data collected "on or
prior to the date of administration of the first dose of open-label study medication." Therefore,
the results provided by the sponsor appear to reflect mean changes within the six-month open-
label phase (in which some subjects were already on study drug at "baseline"), rather than mean
changes over a 12-month period.

Results on the incidence of outliers on hematology, chemistry and urinalysis parameters
during the open-label phase of the study were only described (found in the in-text sections of the
study report) for open label subjects categorized into two subgroups: subjects previously exposed
to placebo double-blind treatment (referred to as the placebo subgroup) and subjects previously
exposed to double-blind ESZ treatment (the ESZ subgroup). These results are shown in Table
VIII6 in the appendix. These subgroups generally showed a low incidence of outliers on each
parameter and were generally similar in the magnitude of the incidence on a given parameter.

The following parameters are noted since they showed either of the two following patterns
(based on results from Tables VIIIJ5 and VIIIJ6, as described in more detail in the following).
The first observed pattern was that the incidence of outliers of the ESZ subgroup during the ESZ
open-label phase exceeded 1% (using values from Table VIIIJ6 showing open-label phase
results) and was at least twice the incidence of the placebo group during the double-blind
treatment phase (using values from Table VIIIJ5 showing double-blind phase results). The other
observed pattern was that the incidence of outliers during the open-label phase in the ESZ
subgroup exceeded 5% and was also numerically greater than the incidence during the double-
blind phase in the placebo group (the open-label phase incidence in the ESZ subgroup shown in
Table VIIIJ6 and the double-blind phase incidence in the placebo group shown in Table VIIIJS
are provided below):

¢ Low monocyte count (2.2%, 0.3%, in ESZ and placebo groups, respectively).

¢ High monocyte count (1.7%, 0%).

e Uric acid, in females (2.2%, 0%).

3. Central Tendency and Outlier Results in Elderly Chronic Insomnia Trials (Two 2-Week
Trials 190-047 and 190-048).

a) Results as Described in the Study Reports.

Even though Studies 190-047 and 190-048 were similar in studies design (except that one
employed PSG measures in the other study used entirely subjective measures), pooled safety
results from these two trials could not be found in the ISS. The following describes laboratory
results for each of the trials based on information in the study reports. Subjects testing positive
for hepatitis B and C were excluded from these trials.
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Results from Study 190-047. Mean and median values in each chemistry and hematology

parameter were provided, although, the median or mean change in parameters from baseline to
the end-of-study visits could not be found in the study report. It should also be noted that values
shown were for each of these two visits, in which the latter visit only occurred five to seven days
after the last dose of study drug. The results shown in tabular form as end-of-text tables failed to
reveal any remarkable results. The shift table results showed an incidence of a shift from normal
to abnormal (from baseline to the end-of-study visit) in ESZ group that was at least twice that
incidence in the placebo group were the following:
e Glucose levels: normal to high shift in 3.2% and 5.4%, of placebo and ESZ subjects,
respectively. :
e Urinary glucose: normal to abnormal shift in 0% (0/128 placebo subjects), 2.2% (3/136
ESZ subjects).
Urinary ketones: normal to abnormal shift in 0.8%, 1.5%.
Urinary blood: normal to abnormal shift in 1.8%, 9.7%.
Basophil count: normal to high shift in 3.4%, 6.3%.

The following results on the incidence of outliers are noted in the following (parameters showing
at least 1% of outliers in ESZ subjects and also at least twice the incidence observed in placebo
subjects):

¢ High glucose (1.6%, 2.2% in placebo and ESZ subjects, respectively).

e High BUN (0.8, 2.2%).

¢ High urinary glucose (0.8 %, 2.9%).

Results from Study 190-048. Descriptive statistical results are provided on laboratory parameters
of Study 190-048. However, results on the mean or median change from baseline to either or
each study visit or to the end of the study visit could not be found. These results failed to show
clinically consistent or remarkable findings. Shift tables were provided in which the incidence of
subjects with abnormal urinary blood was 7.5%, 18.1% and 7.6% in the placebo, 1.0 mg, and 2.0
mg ESZ groups, respectively. The sponsor describes results on outliers but summary tables on
the incidence of outliers cannot be found. The study report (section 12.4.2.3) does not describe
any remarkable findings on outlier results.

6. Results Provided in the 120-Day Update Submission on Laboratory Parameters at Week
1 of Double-Blind Treatment in Two Elderly Trials of Healthy Subjects and Patients with
Chronic Insomnia (pooled data from Studies 190-005 and 190-048, respectively).

The 120-Day update report provided results from the two elderly trials, pooled using on-
treatment data (at Week 1 of the Double-blind treatment phase of these 2-week trials).

However, a major caveat in interpreting these results was that the data was pooled from a Phase I
trial of healthy elderly adults and from a Phase III trial conducted on elderly patients with
Chronic Insomnia.

Descriptive statistical results failed to reveal any remarkable findings, although there were some
small trends for a possible drug-related and dose-dependent effect on (treatment groups were
placebo, 1 mg and 2 mg ESZ groups with approximately 80-90 subjects in each group):

e Decreasing WBC count and in decreasing % neutrophils.
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While, studies were not adequately designed to examine potential effects of reproductive
hormones, the following results on estradiol are most notable:
¢ The mean change in estradiol (pg/ml) in post menopausal women was -6.50 in placebo
subjects compared to 34.50 and 13.90 in the | mg and 2 mg ESZ groups, respectively
(sample sizes of post-menopausal women in these groups were not provided).

Results on the incidence of subjects who shifted from normal to abnormal on a given parameter
were generally unremarkable or inconsistent. The most remarkable observations were the
following:

e The only shift in hemoglobin that was observed in any of the treatment groups was a shift
from normal to low in 5.1% of subjects in the high dose ESZ group (the 2 mg group) and no
subjects with a shift in other groups.

*  5.2% of 2 mg ESZ subjects also showed a normal to high shift in glucese compared to no
subjects showing a shift in the other groups.

Results on the incidence of outliers were also generally unremarkable or failed to show
consistent trends. The only parameter showing trends for higher incidence in ESZ groups was
the following:

e High Glucose outliers. No subjects in any of the groups were outliers for low glucose
levels, while the incidence of outliers with high glucose levels in placebo, | mg and 2 mg
ESZ groups, respectively was as follows: 3.3%, 3.8%, and 4.7%.

e OQutliers on several thyroid function tests were also common in which the following
parameters showed possible trends for a drug-related and dose-dependent effect (the
incidence in placebo, 1 mg and 2 mg ESZ groups, respectively, are shown):

e High T3 Uptake (5.0%, 9.7% 13.9%)
e Low TSH (6.3%, 5.6% 11.4%)

7. Special Laboratory Parameters.

Special Laboratory Parameters.

As previously described thyroid function test results provided in the ISS were from only a
selection of studies (in the incidence of outliers and results on central tendency). Estradiol levels
were obtained in three studies (190-046, 190-048 and 190-049), but these trials were not
designed to examine the effects of the study drug on reproductive and function or hormonal
changes. As shown in Table VIILI1 in the appendix laboratory measures were often collected
days after cessation of treatment. The following summarizes results of thyroid function tests in
the selected trials.

While group differences may appear to exist for some parameters in some of the studies,
these differences were not consistent across studies and were generally not.consistent across
treatment groups or among parameters (¢.g. when comparing treatment group results on TSH to
results on T4). However, failure to show consistent or clear treatment group effects may be
inherent to the limitations in the methodology of these studies. These limitations include failure
to have “on-treatment” values in some of the studies, the use of a single value rather than
multiple values over time, time-dependent fluctuations in hormonal parameters, among others.

The 6-week study 190-046 in non-elderly adults with insomnia used the 3 mg dose level
but obtained laboratory measures 5-7 days post-dose (after the double-blind treatment phase).
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Yet, this trial showed an incidence rate of outliers for high TSH levels of 4% in placebo, 9% in
the 2 mg group and 11% in the 3 mg group compared to 1 to 3% of subjects with low values
among these groups. However, the groups were similar on T4 outliers and the results on the
mean change from baseline values failed to show marked or clear treatment group effects. These
results are shown in Table VIIlJ7 in the appendix.

The results from the 6-month double-blind phase of the longterm patient study (190-049)
on mean change in estradiol levels are shown in Table VIIII7 in the appendix (as provided by the
sponsor).

Tables VIIIJS and VIII7 show results on outliers on TFT parameters. [n summary a
large incidence of outliers occurred (>5% and in some cases >10%) with some possible drug-
related patterns as will be described in more detail in the following. However, it is important to
note that while these results may suggest a potential effect of ESZ on TFTs, the study was not
adequately designed for examining such potential effect exists (i.e. not well controlled to
enhance sensitivity and specificity, stringent screening/eligibility criteria for thyroid disease and
thyroid scans were required of all subjects with active disease, among others). Secondly, mean
or median changes in TFT parameters over time showed minimal to no changes and treatment
groups were similar results. Shift tables also failed to reveal treatment group differences on shifts
from baseline to at the End-of-Treatment (not clear if subjects were still on treatment at this
time-point). As described in previous sections, one subject was an adverse dropout during the
ESZ open-label phase of the trial, due to "thyroid disorder" with a "nodule," the following related
AE's were reported in ESZ subjects during the double-blind phase (but not in placebo subjects
unless otherwise specified): goiter in 3 ESZ subjects, hypothyroidism in 3 ESZ subjects (1
placebo S) and parathyroid disorder in 1 ESZ S. For additional subjects had the AE of
hyperthyroidism (two subjects), hypothyroidism {one subject) and thyroid disorder (one subject)
during the open label phase of the trial.

Given the methodological limitations of Study 190-049 and the high variability (between
and within subject variance) on test parameters (likely to be reflecting to the inadequate study
design for examining thyroid function), and the potential effect of ESZ on thyroid function
remains unclear.

A detailed discussion of a potential drug-related pattern on the incidence of outliers on
TFT parameters (based on results of Tables VIIIJ5-7) is provided in this paragraph and in
paragraphs that follow. The incidence of outliers on thyroid function tests were generally at least
5% or greater in any given treatment group. During the double-blind treatment phase the
treatment groups were generally similar on these parameters. Perhaps the magnitude in the
incidence of outliers is reflecting a large variance in each of these parameters or "background
noise,"” suggesting that this study was not well-controlled in minimizing this variance (i.e. the
study was not designed to specifically examine potential drug effects on thyroid function).

Despite, the limitations in the study design relevant to revealing potential effects of |
thyroid function, the incidence of outliers on thyroid function test parameters during the open i
label phase were even greater than that observed during the double-blind treatment phase (placed |
on numerical comparisons of the results). These results could be reflecting long-term monitoring
of subjects independent of the study drug. However, when comparing the incidence of outliers
are the open-label subgroup of subjects who were previously exposed to double-blind ESZ
treatment, to the incidence of outliers in the placebo group of the double-blind treatment phase,
the following results are noted (incidence during the open label phase of the subgroup of subjects
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previously exposed to double-blind ESZ treatment and the incidence in the placebo group during
the double-blind phase are provided):

Low T3U (12.6%, 1.5%)
High T3U (20%, 14%).
High T4 (3.6%, 1.0%)
High TSH (8.1%, 5.6%).
Low TSH (8.1%, 5.6%).

Additionally, most of the above parameters showed an incidence in the subgroup of open-label
subjects who were previously exposed to double-blind placebo treatment that was either similar
to or greater than the subgroup of open-label subjects previously exposed to double-blind ESZ
treatment. The incidence on this open-label subgroup (the subgroup previously exposed to
double-blind placebo treatment) on each of the above parameters are shown below:
Low T3U (4.5%)
High T3U (12.6%).
High T4 (3.6%)
High TSH (6.3%).
Low TSH (5.4%)
The sponsor provided the incidence of outliers during the “first 6 months" of ESZ treatment in a
subgroup of subjects who received at least one dose of either, open label or double-blind ESZ
(data from subjects of the ITT Safety population who were randomized to double-blind ESZ
treatment combined with data from I'TT Safety subjects randomized to placebo double-blind
treatment who entered the ESZ open-label treatment phase). This subgroup of subjects showed
an incidence on each thyroid function test parameter that was generally similar to placebo treated
subjects (using data from Table VIILJ5 of the placebo group during the double-blind treatment
phase) except for the following parameters with the incidence shown for the subgroup:

e High T3U (17%).

The sponsor provided the incidence of outliers during ESZ treatment of "up to (2 months" in
duration (ITT Safety subjects who at least one dose of double-blind ESZ and the ITT safety
subjects who were assigned to the ESZ group during the double-blind treatment phase, who then
entered the open label phase). The following results are noted for numerical comparisons to
results, above for various subgroups during the double-blind and open label phases of the trial:

e Low T3U (6%)

¢ High T3U (22%).

o High TSH (8%).

e Low TSH (5%)
Note that the incidence of these subjects on each of the above parameters was similar to the
incidence observed in the open-label subgroup of subjects previously exposed to double blind
ESZ treatment. Furthermore, the incidence was numerically greater than the incidence of the
open-label subgroup of subjects previously exposed to double-blind placebo treatment on each
corresponding parameter, as well as, the incidence in placebo subjects during the double-blind
phase of the trial on each parameter.
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8. Laboratory Results of Special Population Studies (Renally or Hepatically Impaired

Subjects, Studies 190-013 and —014 and Subjects with a history of Benzodiazepine Abuse,
Study 190-016). ‘

The ISS provided results on the mean change from baseline to 72 hours or 120 hours post dose
values (respectively) in laboratory values from renally impaired (given 3 mg ESZ) or hepatically
impaired groups (given 2 mg of ESZ) in the single dose Phase [ studies 190-013 or 190-014,
respectively. The study groups were normal, mild, moderate and severe groups (regarding the
degree of hepatic or renal impairment). Since all subjects received the same treatment (a single
dose of ESZ) and there was no placebo treatment employed, any group differences revealed on
the mean change of values may be reflecting a drug by degree of impairment interaction effect
on a given parameter. However, other confounding variables must also be considered, since
these studies were not adequately designed for revealing potential drug related or drug by degree
of impairment interaction effects on the change in parameters. Also consider the time-lag after
treatment from which the post-baseline values were obtained. The median and range of values
and results of baseline values could not be found in the ISS.

a) Study 190-013 on Hepatic Impairment: Results on Laboratory and Urinalysis
Parameters. Results, as above, were generally unremarkable or not unexpected for subjects
with hepatic dysfunction (i.e. up to a mean increase of 131+30 U/L of a hepatic enzyme) except
for results on platelet count and glucose levels and urinalysis results on comparable parameters
(blood and glucose). The results are shown in the tables below.

Study 190-013. Mean(1SD) Changes from Baseline to the End of the Study (on Day 6, 120 hours after a
single dose of 3 mg ESZ) for Selected Laboratory Parameters

Hepatic Function Group
Hematology/Chemistry Normal (N=16) Mild (N=8) Moderate (N=8) Severe (N=8)
Parameter
Platelet count (xl{)’/l) -0.6 (£30.7) 8.8 (%19.9) -1.4 (£23.2) -8.7 (£15.9)
Glucose (mg/l) -3.3 (6.5) 1.5 (£20.3) 7.0 (#7.15) 5.9(45.1)

Note that moderate and severe groups showing numerically greater decreases in platelet count
and greater increases in glucose than normal and mild groups. 1 S in each of these two more
severely impaired groups also had a shift in glucose from normal to abnormal on their urinalysis
test, as below. Also white blood count shifted to normal to abnormal in these higher dose
groups. These effects could be reflecting a drug by degree of liver impairment, interaction
effect.

The sponsor concludes that the results on glucose is reflecting the distribution all of
subjects of diabetes across the study groups. 38% of subjects (3/8 subjects per group) in the
moderate and severe groups had diabetes mellitus, no subjects in the other groups had diabetes.
However, glucose levels for these individual subjects or for diabetic and non-diabetic subgroups
could not be found in the ISS. If elevations only occurred in the diabetic subjects then one must
also consider a role of study drug on glucose levels in the diabetic and hepatically impaired
population. The sponsor describes their PK results as showing approximately a 74% increase in
AUC and an increase in T ¥ to 14 hours in the severe group, such that results on the above
laboratory parameters may be reflecting a drug effect in which the moderate and severe groups
have greater systemic exposure due to impaired metabolism of the parent and active drug.

NDA 21-476 Page 108




Study 190-013. Common Shifts (5% in any group) from Normal (N) at Baseline to Abnormal (A} at
the End of the Study (Day 6, 120 hours after a single dose of 3 mg ESZ) on Urinalysis Parameters

Hepatic Function Group
Normal (N=16) | Mild (N=8) | Moderate (N=8) Severe (N=8)
Urinalysis Parameter n (%) [Nto A Nto A Nto A Nto A
Blood 1 (13%) 2 (25%)
Glucose 1{13%) 1{13%)
Protein 1 {13%)

2 subjects had abnormal laboratory parameters at post-dose (WBC of 1.54 x109/1in S 231031
and glucose of 158 mg/dl in S328001), but had normal values at baseline (WBC of 7.08x109/1 in
S 231031 and glucose of 95 mg/dl in S328001). S 231030 and S 231036 had low sodium (as
low as 128 mEq/1) and low WBC count (1.48x10°/), respectively but they also had low values at
baseline (S231030 had sodium level of 130 mEg/l; $231036 had WBC of 3.67 x 10°/1).

b) Study 190-014 on Renal Impairment: Results on Laboratory and Urinalysis
Parameters. Results that were provided (as previously described) for Study 190-014 on subjects
with impaired renal function were generally similar to those of subjects of Study 190-013 with
hepatic function impairment. Results were generally unremarkable, except for platelet count and
glucose levels and some of the urinalysis parameter results, as shown below. As in study 190-
014 the majority of diabetic subjects were in the moderate and severe renal function groups (63%
or 5/8 subjects in each group) compared to no normal subjects and 13% (2/8subjects) of the mild
group who were diabetic. Only one S was an outlier on a parameter, which was on glucose
levels (the value cannot be found in the ISS).

Study 190-014. Mean(1SD) Changes from Baseline to the End of the Study (on Day 4, 72 hours after a
single dose of 3 mg ESZ) for Selected Laboratory Parameters

Hepatic Function Group

Hematology/Chemistry Normal (N=16) Mild (N=8) Moderate (N=8) Severe (N=8)
Parameter
Platelet count (x10°/1) 8.9(204) 4.1 (36.6) -11.9(26.7) -15.5 (24.0)
Glucose (mg/l) -1.6 (19.09 7.5 (28.90) 33.0 (52.86) 35.4 (48.93)

Study 190-014. Most Frequent (5% of subjects in any group) Shifts from Normal (N} to Baseline to Abnormal
{A) at the End of the Study (on Day 4, 72 hours after a single dose of 3 mg ESZ) on Urinalysis Parameters

Hepatic Function Group

Normal (N=16) Mild (N=8) Moderate (N=8) Severe (N=8)
Urinalysis Parameter n(%) Nto A Nto A Nto A Nito A
Blood 1(6.25) 1(12.50) 1(37.50) 3 (37.50
Glucose 4 (50.00) 5 (62.50)
Protein 2(25.00) 4(50.00) 7(87.50)

Some effects of renal function on PK parameters (an 8-25% increase in Cmax and a 29-47%
increase in AUC) are described by the sponsor but there is substantial overlap of the individual
PK values between the groups. Given these potential effects of renal function on PK, one
cannot rule out a potential drug by renal impairment effect on the above abnormalities or
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possibly an effect of the drug on glucose levels in diabetics. Actual mean change in diabetics
versus non-diabetics was not described in the ISS, such that one cannot assume that observed
pattern in the mean change of glucose across renal function groups was due to the skewed
distribution of diabetics toward the more renally impaired study groups.

Note that group differences on the above laboratory/urinalysis parameters appeared to be
numerically greater than group differences on most of these parameters in the hepatic function
study, 190-013. Perhaps greater group differences in the renal function study is due to a higher
dose of ESZ (3mg) and values being collected sooner (72 hours) post-dose, than employed in the
hepatic function study (used a 2 mg dose and collected data at 120 hours post-dose). These
observations are suggestive of a potential role of study drug on platelet count, blood in urine
{which could be due to low platelet levels) and glucose levels and glucose in the urine.
However, the interpretation of study results is compromised by the limitations of the study
design employed in these studies and in the absence of other data.

¢) Results of Study 190-016 on Subjects with a History of Benzodiazepine Abuse. This study
was a 6-way cross-over study of placebo, 3 mg, 6 mg and 12 mg ESZ and 10 and 20 mg
diazepam single-dose treatment conditions in 28 subjects with a history of benzodiazepine abuse.
No data is provided by treatment condition that can be found in the ISS. A summary shift table
is provided but results are for all subjects combined independent of treatment and are not
interpretable in terms of a potential drug-related effect on a given parameter. None of the
subjects had values considered clinically significant or had abnormal values that lead to an
adverse dropout.

K. Results on Vital Sign, Temperature and Body Weight Parameters
Table VIIIK 1 in the appendix provides the outlier criteria employed for identifying outliers on
vital signs and other parameters.

Since outlier data was not consistently described or found and summary shift tables were
generally provided instead (as previously described for laboratory parameter results), some of the
results from summary shift tables that are considered to provide some potentially meaningful
observations are described below, as specified.

Note that the outlier criteria shown in Table VIIIK1 in the appendix do not include criteria for
outliers and orthostatic measures, as most if not all efficacy trials did not include orthostatic
measures in the protocol.

Table VHIK2 shows time-points when vital sign was collected in each study listed under each
study-type category. Note time-points were generally over four half-lives of the study drug, with

only a few exceptions.

Results Obtained from Multiple Sources. Results described below include those found in the
ISS, and in some cases, were found in a study report, as specified.

As previously described, the 120-Day Update submission provided some results of an additional
analyses that were conducted using on-treatment data from selected trials, as specified below.
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1. Vital Sign Results in Short-term Trials.
a) Results from Short-term Trials in the ISS.

As shown in Table VIIIK2 short-term trials had vital sign and temperature data collected
anywhere from 1 day to 20 days post-dose in daytime trials and from 8 to 48 hours post-dose in
night time trials. Given these data collection time-points and the Tmax and T1/2 of ESZ (1 hour
and 6 hours, respectively) the vital sign results in these trials, as shown in the 1SS are limited and
difficult to interpret (as presented on pages 189-198 of the ISS.pdf). Post-dose values in these
short-term trials are not likely to reflect on-treatment effects or to be adequately sensitive in
detecting a potential treatment effect, since time-points exceed Tmax by several hours or several
days. Examination of tables on the incidence of subjects meeting outlier criteria, where provided
in the ISS failed to reveal any remarkable treatment group differences.

b) Results from Short-term Trials in the 120-Update Submission.

Vital Sign Results at 30-120 Minutes Post-Dose or at 0-6 Hours Post-Dose in Shorts-Term
(1-7 Days) Trials (Studies 190-001,-002,-005,-010,-011,-012,-015,-018,-019,-020, and-023,
data pooled).

Only the results of treatment groups with a sample size of at least 24 subjects are described in
this review.

A small trend for a dose-dependent increase in the mean change from baseline to the 30-120
minutes post-dose assessment on heart rate was observed, particularly for the two high-dose ESZ
groups (3 mg and = 3.5 mg groups). And even greater trend was observed on the mean change
from baseline to the 0-6 hour post dose analysis, as described in the following:

e Mean change in heart rate from baseline to 30-120 minutes post-dose: The mean change
(£SD) in heart rates (in units of beats/minute) in the placebo (n = 124), 1 mg (n=24), 2
mg (n=52), 3 mg (n=123) and =3.5 mg (n = 91) ESZ treated subjects were as follows:
0.2 (6.5), 1.2 (5.3), -0.1 (6.8), 1.5 (7.0), and 3.7 (9.0), respectively.

e Mean change in heart rate from baseline to 0-6 hours post-dose: Even greater trends
were observed on the mean change from baseline to the 0-6 hour postdose analyses on
heart rate in the two high-dose groups as follows: a mean change of 1.5 (£6.1), 1.0 (¥5.4),
2.5 (16.4), 4.6 (x8.1) in the placebo, | mg, 2 mg, 3 mg, and =23.5 mg groups,
respectively.

Trends for a dose-dependent decrease in both systolic and diastolic blood pressure were also
observed as follows:

e The mean change (+SD) from baselipe to the 30-120 minutes post-dose assessment on
systolic blood pressure (mmHg) in the placebo, | mg, 2 mg, 3 mg and =3.5 mg ESZ
groups was 1.0 (8.4), -1.5(5.2),-6.3 (8.8),-5.9 (8.8), and -3.1 (8.2), respectively.

o Smaller numerical trends for decreasing diastolic pressure in ESZ groups were also
observed.

e Similar results were observed on the mean change from baseline to 0-6 hour postdose
analyses on these parameters.
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2. Vital Sign Results of the 6-week Study 190-046

a) Results from the 6-week Study 190-046 in the ISS or Study Report.
Mean change from baseline to “the last non-missing post-baseline value or before end-of
treatment visit” values were provided (no range or median values) and the incidence of outliers
failed to reveal any remarkable values or any clear treatment group effects.

Resuits from the study report for the non-elderly 6-week Chronic Insomnia Study 190-
046 showed the following. Somewhat greater incidence of outliers in ESZ compared to placebo
subjects on low blood pressure and heart rate (but treatment group differences were not clinically
remarkable). Results on the mean change from baseline to any post-randomization time-point
cannot be found in the study report.

3. Vital Sign Results of the 6-month Double-blind Treatment Phase of Study 190-049
a) Results of Double-Blind Phase of Study 190-049 Described in the ISS or the Study
Report
The results provided for the 6-month double-blind treatment phase of this study were similar to
those in nature to those that were provided for the 6-week study (using “the last non-missing
post-baseline value or before end-of treatment visit™ for obtaining mean change from baseline to
“end-of-treatment” values). These results also failed to reveal any remarkable values or any
clear treatment group effects (on both incidence of outliers or on mean change from baseline to
treatment endpoint values).

The study report provides the median and mean changes from baseline to each study visit
(Visits 5 and 8) and the incidence of outliers in each treatment group on each vital sign
parameter (sitting heart rate and blood pressure, respiratory rate, temperature and weight). In
summary, the results were unremarkable and the treatment groups were similar on each
parameter.

This study did not include orthostatic vital sign measures, as the protocol was amended to
exclude these measures, since subjects were being examined near, or at, trough drug levels.

4. Vital Sign Results of the 6-month Open-Label 3 mg ESZ Treatment Phase of Study 190-
049

Descriptive results that included the mean change from baseline to each open label phase visit
{(Visits 11 and 14) and the incidence of outliers during the double-blind treatment phase on each
vital sign parameter were provided by the sponsor. As already described, orthostatic vital sign
measures were not conducted in the study.

The vital sign results were generally unremarkable except for the following results on the
incidence of outliers during the open label phase (the incidence during the open label phase, and
for comparison, the incidence of the ESZ and placebo groups during the double-blind treatment
phase are also provided):

e Decreased systolic blood pressure =20mmHg (11.3%, 9.1%, 7.7%, respectively).

s Decreased diastolic blood pressure == 15mmHg (10.8%, 6.1%, 5.6%).

e Increased heart rate == 15 beats/min (16.1%, 10.5%, 8 .2%)

However, when using more stringent criteria for each of the above parameters the incidence of
outliers on each parameter of these was unremarkable (either 0.0% or 0.2%) in subjects during
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the open label phase. The more stringent criteria employed for this reanalysis on the incidence
outliers is described in the following. In addition to meeting the above criteria, the subject also
had to meet cutofT criteria for the absolute value on a given parameter, as follows: <90 mmHg
systolic blood pressure, as well as 2 220 mmHg decrease, <50 mm Hg diastolic blood pressure,
as well as a =15 mmHg decrease, or a heart rate >120 bpm, as well as a 15 bpm decrease.

Vital sign results obtained for the following two subgroups of subjects were also
described in the 1SS:

e Subjects who received up to the "first six months" of ESZ treatment: ESZ ITT safety
subjects of the double-blind phase or ITT Safety placebo subjects of the double-blind phase
that entered the open-label phase).

o Subjects who received "up to 12 months" of the ESZ treatment (ITT Safety subjects who at
least one dose of double-blind ESZ and the ITT safety subjects who were assigned to the
ESZ group during the double-blind treatment phase, who then entered the open label
phase).

The results of the incidence of outliers in these two subgroups of subjects were generally
unremarkable.

5. Vital Results in Elderly Chronic Insomnia Trials (2-Week Studies 190-047 and 190-048)
a) Results of Studies 190-047 and 190-048 in the ISS. These studies conducted on elderly
subjects with Chronic Insomnia had vital sign data at 8-48 hours post-dose limiting the ability to
detect potential treatment group effects (given the short half-life and Tmax of the study drug in
which study drug levels would be at trough or were nondetectable). No orthostatic vital sign
measures were obtained in either of these trials, In Study 190-047 the vitals were taken at the
end of one week of treatment (trough or non-detectable drug levels were likely to exist) and on
-3 days after the last double-blind dose in this 2-week trial. Given these limitations, some of
these results may be useful from the perspective of revealing potential withdrawal effects that
may be detected in these multiple dose trials on vital sign parameters. Furthermore, the studies
were conducted on elderly patients who are likely to be more vulnerable to adverse effects after
cessation of treatment. Consequently, the study results are described in this review.

Results on central tendency and outliers {pages 196-197 of the ISS.pdf) revealed no remarkable
treatment group differences and only a few subjects met outlier criteria (generally only 1 or no
subjects in a give group).

b) Results of Studies 190-047 and 190-048 in the Study Reports. Examination of results on
vital signs provided in the study reports of Studies 190-047 and 190-048 failed to reveal any
remarkable findings (on descriptive statistical results by visit). Summary tables on the incidence
of outliers cannot be found, but section 12.5.1 does not describe any remarkable findings on
outliers.

¢) Results of Studies 190-047 and 190-048 (data pooled) Using the Last On-Drug Value
Described in the 120-Day Update Submission.

Descriptive statistical results using the last-on drug data were unremarkable.
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6._Vital Results of Special Population Studies (190-013 and —014).

The ISS shows the mean change (+SD, but not median values or the range, or any results of
baseline values) from baseline to post-dose vital sign values (heart rate, systolic and diastolic
blood pressures, temperature and respiratory rate). Note that post-dose values in Study 190-013
(study of subjects with hepatic impairment) and Study 190-014 (study of subjects with renal
impairment) were obtained on Day 6 of each study, which was 120 hours post-dose (as noted in
the summary tables on pages 202-203 in the ISS.pdf). The results were provided for normal,
mild, moderate and severe renal or hepatic function groups in which all subjects received a single
dose of 2 or 3 mg of ESZ (no placebo treatment). The ISS does not describe any results on
outliers or shift in values.

Given that post-dose values were obtained days after exposure to study drug (even when
factoring in effects of renal and hepatic impairment on PK parameters) it is not surprising that
the studies failed to show any consistent or remarkable group differences on mean change of
vital sign values.

7. _Vital Results of Special Population Study 190-016. This study was a 6-way cross-over
study of placebo, 3 mg, 6 mg and 12 mg ESZ and 10 and 20 mg diazepam single-dose treatment
conditions in 28 subjects with a history of benzodiazepine abuse. The ISS shows mean change
(no other values) of vital sign values from baseline to the end of study for all subjects combined,
independent of treatment. A description of vital sign data by treatment condition cannot be
found in the ISS. Therefore, the results as presented in the ISS are not interpretable. The ISS
does not describe any results on outliers or shift of values from baseline.

L. Results on Electrocardiographic Parameters

Almost all of the ECG results for pooled data within each study type category (of which results
are primarily descriptive statistical results on ECG parameters) do not represent results from only
the data that was collected during treatment or near Tmax. Instead, data from baseline and post-
treatment time-points were included in the results provided in the ISS. The post-treatment values
used were generally 10 hours to several days post-dose as shown in Table VIIIL3 (in the
appendix) for all of the pooled results in cach of the study type categories in the 1SS (Table
VIIIL3 and similar tables for other safety parameters were provided by the sponsor in an
amendment submission in response to inquiring about the time-points used for their data
analyses).

Outlier or shift summary results cannot be found for pooled data for each study-type
category or if results are provided, they generally do not include on-treatment or end-of-
treatment values (within Tmax or the half life of the study drug).

Therefore, most of the pooled ECG results in the ISS are not meaningful or interpretable
as to whether or not the study drug has any effect on any ECG parameter. There are some
exceptions, to this conclusion regarding the pooled or unpooled ECG data presented in the ISS.
These exceptions, in which data was collected near Tmax or T1/2 are described in this review,
below.

Results from Multiple Sources. In addition to describing selected resuits from the ISS, as
above, results from a given study report and from the 120-Day Update Report submission are
described in subsections below. The 120-Day Update report described results of EKGs
identified as abnormal in the long term trial (Study 190-049). These data were reanalyzed in a
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manner to describe the type of EKG abnormality revealed and to provide the incidence of
subjects within a given category of EKG abnormality, as described below.

Additional clarification regarding EKG results provided in the ISS was provided in a 3-
23-03 amendment submission.

1. Electrocardiographic Results at 90-Minutes Post-dose for Three of the 1-7 Day Short-
term Studies in the ISS.

The time-points for ECG assessments in 3 of the 15 Phase 1 (1-7 Day studies) included
assessments near Tmax of ESZ. Tmax is approximately one hour and these 3 studies had ECG
assessments at 90 minutes post-dose. Two of the three studies were 7-day multiple dose studies
(190-002 and 190-005) and the third study (Study 190-011) was a single-dose 2-way cross-over
study. Table VIIIL4-6 summarizes results on the mean baseline and mean change from
baseline to 90-minutes post-dose on each of the following days: on Day | of treatment for ali 3
trials (Table VIIIL4), on Day 6 or 7 of treatment of the two multiple dose trials (Table VIIELS)
and on all treatment days with 90-minute post-dose values, combined for the 3 trials (Table
VIIL6). No median values or range of values could be found in the ISS.

in summary, Tables VIIIL4-6 do not show any clear or consistent treatment group
differences on the mean change from baseline to 90 minutes post-dose on ECG parameters. The
sponsor considers the results in Table VIIIS (at Day 6 or 7 post-dose) as reflecting data collected
at steady state. However, given the short Tmax and half-life of ESZ, it would not be expected
that subjects would be able to achieve steady state levels on a once-a-day treatment regimen.
Therefore, it is not clear the results are referred to as results reflecting ECG data collected at
steady state.

The ISS also indicates that none of the 90 minute post-dose values for QTcB (Bazett’s
correction) interval exceeded 500 msec and only 1 S in the 2 mg ESZ group had a value over 450
msec. However, it is not clear why the sponsor chose QTcB for describing outliers, since this
type of correction is more typically used when there is a drug effect on lowering the heart rate.
Furthermore, previously described vital sign data revealed at least trends for an increase in mean
heart rate at the 3 mg and = 3.5 mg ESZ dose-levels in Phase I trials, as well as other trials (at
time-points near Tmax). Therefore, these results on QTcB outliers are difficult to interpret.
Only 2 ESZ subjects had a shift from normal to “clinically significant” abnormal EKGs at “end-
of-study.” However, a definition of “end-of-study” on page 224 cannot be found and could be at
a post-dose time-point exceeding Tmax or T1/2.

2. “Clinically Significant Abnormal” ECGs in Subjects with Normal Baseline ECGs in
Studies of Each Study-Type Category as Described in the ISS and a 3/23/03 Amendment
Submission

In a 3/23/03 amendment submission under this NDA, the sponsor clarifies that “ALL”
“clinically significant” post-baseline ECGs identified by the investigator are described in section
8./10.H.14.4 of the ISS (page 219 of the ISS.pdf). The following describes the "clinically
significant" EKGs. Only two 3 mg ESZ subjects (S 172034 and S 0410008) had an ECG
abnormality.”' The type of EKG abnormality described in each of these subjects did not appear

"Uihe “end-of-study” ECG abnommalities were: “abnormal sinus rhythm with occasional ventricular premature
complexes and an early repoiarization” in ane § and the other S had an “incomplete right bundle branch block and a
poor R wave progression”). The former S was only 25 years old (a black female) and the other § was a 42 year old
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to be remarkable or were not atypical events of the general population. Neither S had any
cardiovascular AEs and did not withdraw prematurely due to their abnormal ECG results.
Therefore, these events were not likely to be drug-related.

3. Outliers on QTcB (Bazett’s correction) as Provided in the ISS.

Qutlier results on ECG parameters could not be found in the ISS for pooled study type
categories. However, the sponsor provided a summary table of the incidence of outliers on
QTcB (on page 220 of the ISS.pdf). Since bradycardic effects of the study drug did not appear to
exist, it is not clear why the sponsor selected QTcB interval, particularly since trends for an
increase in heart rate was observed in various trials, as previously described in this review.
Nevertheless, very few subjects for each of the following pooled study-type categories had a

- QTcB exceeding 450 msec: Daytime 1-7 Day Trials, Nighttime, 2-week study (190-048),
Nighttime 6-week study (Study 190-046) and the Nighttime 6- month study (190-049). It is not
clear why other studies were not included in the summary table.

The 6-month Study 190-049 on non-elderly Chronic Insomnia patients showed incidence
rates of QTcB outliers of 3.1% and 5.7% in the placebo and 3 mg groups. However, a 6-week
trial (190-046) with approximately 100 subijects in each treatment group (placebo, 2 mg and 3mg
ESZ groups) had only one outlier in the 2 mg group.

4. ECG Results of the Longterm Non-Elderly Chronic Insomnia Trial (Study 190-049) as
Provided in Study Report.

The study report for this trial provided more information on EKG results than could be found in
the ISS. Therefore, the following describes results from the study report for the 6-month double-
blind and the 6-month open-label phases.

Results on the incidence of outliers could not be found, except for outliers on QT or QTc
interval. EKG assessments were conducted at each monthly study visit during both the double-
blind and open-label phases of the trial. Descriptive statistical results were provided for EKG
parameters {(RR, PR, QRS, ventricular rate, QT and QTcB, QTcF).

The results as presented by the sponsor fail to reveal any remarkable observations other
than the following two observations described in the following paragraphs.

The first potentially remarkable finding is regarding the descriptive statistical results on
the RR (in units of msecs). Numerical comparisons of the data from the double-blind, as well as
the open-label phases appears to reveal a generally consistent mean or median change (from
baseline to each monthly study visit) in the negative direction {mean changes increased from
approximately -6 to up to approximately -19 msec). This pattern appeared to be more prominent
in the ESZ group compared to the placebo group and became greater over time (i.e. the median
or mean R-R interval generally decreased over time with ESZ treatment (based on numerical
comparisons). The actual results are described in more detail in the next paragraph. The
interpretation of these results and their clinical relevance is unclear. For reasons that follow the
results appear to more likely be reflecting a benign phenomenon, or be an artifact, or may be a
secondary effect on another parameter (i.e. on heart rate). While, the observed pattern could be
drug-related, the group differences are small (values are in milliseconds) and in turn, results on

Caucasian female. They had normal ECGs at baseline. The younger S participated in a 6-week study and the older
S withdrew early due to “personal reasons.”
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ventricular rate expressed in units of beats per minute failed to show any clinically significant
changes or treatment group differences (both groups showed minimal to no change over time).
Yet, a potentially drug related effect on mean increased heart rate and on incidence of outliers,
as well as potential drug effects on other vital sign parameters were previously described in this
review. Nevertheless, outliers not met criteria for an increase in heart rate, generally did not
meet criteria on absolute heart rate exceeding 120 bpm.

This paragraph describes results on the mean RR interval in greater detail. The mean
change in RR interval (from baseline to the end of the study, in units of msecs) in the double-
blind treatment phase was -6.3 and - 9.6 in the placebo and ESZ group, respectively. A greater
mean decrease was observed during the open label phase (from baseline, which was the last
assessment prior to the open label phase, to the end of the study), which was - 14.0. When
examining results from the subgroup of the [TT safety population with up to 6 months of ESZ
treatment (subject in the double-blind ESZ group and open-label subjects previously receiving
placebo and the double-blind treatment phase), the RR interval was — 10. A greater mean
decrease was observed in subjects receiving up to 12 months of ESZ treatment (ITT safety
subjects in the ESZ group of the double-blind treatment phase, which included subjects who also
entered in the open label phase) was -18.6.

Another potentially remarkable ECG finding is that a large percentage of subjects shifted
from normal to abnormal EKGs in the double-blind phase (17% and 20% in the placebo and ESZ
group, respectively, from baseline to the end of treatment (it is not clear if subjects were still on
treatment at that time point, since some subjects were continued on open label ESZ treatment.

Similar results were revealed during the open label phase (20% of the subjects shifted
from normai to abnormal, from baseline to the "end of treatment"). However, these abnormal
ECGs were considered “not clinically significant” based on the clinician’s assessment. Few to
no subjects had a shift from normal to “clinically significant” ECGs. These results are difficult
to interpret due to a number of limitations in these data, as follows. Firstly, the results during the
open label phase appear to reflect a shift from a time point when subjects were completing the
double-blind phase and potentially still on treatment (Table 14.3.3.1B in the study report
indicates that baseline is "the last assessment on or prior to the date of administration of the first
dose of the open-label study medication"). Secondly, the type of abnormal EKGs observed in
these subjects was not described (EKGs were not categorized by type of abnormality).
Consequently, without knowing the type of ECG abnormality, these results are difficult to
interpret, other than that the clinician did not consider them to be “clinically significant™ ECGs.

5. Results on Abnormal EKGs in Study 190-049 as Provided in the 120-Day Update
Submission
The sponsor categorized to abnormal EKGs into the following categories:
e Rhythm: includes artificial pacemaker, atrial fibrillation, atrial flutter, ectopic atrial
rhythm, ventricular bigeminy, and other.
Arrhythmia including APC and VPC.
Conduction: including first degree block, IRBB, IVCD, LAH, RBBB, and L.PH.
Morphology including LAA, LVH, RAA, and RVH.
Myocardial infarction.
ST segment
T waves
U waves
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The sponsor provided the incidence of subjects in cach treatment group of Study 190-049 with
each category of EKG abnormality for each month of the visit, as well as on the last-on-
treatment visit. These results failed to reveal any remarkable findings.

No other new or remarkable ECG results were provided in the safety update report.

6. ECG Results in Elderly Chronic Insomnia Trials (2-Week, Studies 190-047 and 190-048)
as Provided in the ISS.

Study 190-047 did not have any post-dose ECG assessments (only an ECG at screening). Study
190-048 conducted ECG assessments at trough or non-detectable levels of study drug at the end
of week 1 of treatment and on 1-3 days after the last dose of double-blind treatment in this 2-
week trial. Descriptive statistical results were provided for each study visit (baseline, week one
visit, and the end-of-study visit at 1-3 days post-dose). However, the median or mean change in
values from baseline to each study visit cannot be found. The incidence of outliers could only be
found for QTcB interval results. The results that were provided fail to reveal any remarkable or
clinically significant findings.

M. Subgroup Analyses of Clinical Safety Parameters
Subgroup Analysis by Age, Gender, and Ethnicity.

The sponsor describes a subgroup analysis of vital sign parameters (blood pressure, heart
rate and temperature) on the basis of age by comparing old and young age-groups (< 65 and =
65 -year-old groups, respectively) on a given parameter using data from the 2 and 6-week trials
of patients with chronic insomnia (data pooled).

In summary the sponsor provides values within the text section of the ISS that do not
show any clinically remarkable age group differences in mean values on each vital sign and
temperature measures. However, there are number of caveats regarding the interpretability of
these results, as described in the following. First, it should be noted that orthostatic vital sign
measures were not obtained in these trials {due to the time-points for vital signs assessments
relative to dosing). Secondly, age-group numerical comparisons (statistical comparisons were
not conducted) were in essence comparisons between of subjects across studies, as follows. The
trials from which data was pooled to conduct this analysis were two 2-week trials in elderly
patients (190-047,-048) and a 6-week trial on nonelderly patients space (190-046), such that a
comparison between the young and old groups was a comparison between data from a single 6-
week nonelderly adult trial to pooled data from the two 2-week elderly trials. Furthermore, most
of the comparisons were using data collected at baseline and at "discharge.” The latter value
was typically several days or more after the last dose that the subjects received. Additionally, the
mean change in values (i.e. from baseline to treatment endpoint or using the "discharge” time-
point) could not be found, except for temperature. Finally, the sponsor pooled the data of the 2
mg and 3 mg in see groups in the nonelderly trial (which is also the young age-group), even
though their proposed recommended daily dose for the nonelderly is 3 mg. On the other hand,
the sponsor's only recommending a 2 mg daily dose in the elderly and elderly trials did not
exceed this dose leve!l (only the data from subjects receiving this 2 mg dose level were included
in the subgroup analysis).

A similar subgroup analyses was conducted on baseline, “discharge” and mean change in
each vitat sign parameter for ethnic and gender subgroups. Given the above caveats and
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limitations regarding this type of analyses, the analyses failed to yield any remarkable subgroup
differences in the mean change of any given vital sign parameter.

Subgroup analyses on baseline, “discharge” and mean change in vital sign parameters on
the basis of age, gender and ethnicity are described for the double-blind phase of Study 190-049.
Results were unremarkable, but the interpretation of the results is difficult due to the limitations
with this type of analyses (e.g. it is not clear if “discharge” reflects a value at treatment endpoint
or at some time-point after treatment, age-groups considered were only over or under 65 years
old, yet only 2 subjects were = 65 years old, due to the upper age-limit in eligibility criteria).

According to Section 8./10.H.14.2 of the ISS, subgroup analyses on ECG parameters on
the basis of age, ethnicity or gender failed to reveal subgroup differences on treatment effects on
any ECG parameter. However, ECGs were generally not obtained in the above trials until days
to weeks after the last dose of study drug and in one of the 2-weck elderly trials only a screening
ECG assessment was conducted (no subsequent assessments, according the Schedule of Events
table found in the study report).

‘Subgroup analyses by age, ethnicity or gender cannot be found in the ISS on descriptive
statistical results of laboratory parameters or on the incidence of outliers on each parameter.
Only a subgroup analyses on the incidence of categorical shifts can be found for Study 190-049.

N. Overdose Experience

Only one case of overdose of ESZ is described in the submission, which was a 24-year-old,
generally healthy, female subject in the long-term Chronic Insomnia trial, Study 190-049. This
subject is reported to have ingested |8 tablets from the study blister card, received upon
randomization. The total amount ingested was estimated to be between 18 and 36 mg.
Approximately three hours after ingestion, the patient presented to the emergency room with her
friend and was described as responsive, but drowsy. She remained in the hospital, overnight for
observation. Laboratory tests were negative including a negative urine drug screen. The patient
was discharged in the morning with resolution of her symptoms, and without apparent sequelae.

See section O below for overdose experience with zopiclone (based on the literature and post-
marketing data).

O. Experience in Pregnant and Lactating Women.

See Section P.2., below regarding experience with zopiclone. Information on ESZ in pregnant
and lactating women could not be found in the submission. The sponsor proposes a Pregnancy
Category B. However, the pregnancy category is determined in part by preclinical data which is
under review by the Preclinical Reviewer. Other approved drugs in the same drug class as ESZ
are in that Pregnancy Category C, which using the opinion of this reviewer is an appropriate
category, based on the information available to this reviewer.

P. Safety Results from Other Sources

1. Post-Marketing Data:

According to the foreign marketing information provided, ESZ is not on the market in any
country (see Section IVC for details).
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Post marketing data on zopiclone is provided by sponsor, primarily as Periodic Safety Update
Reports. All postmarketing zopiclone data provided under this NDA is under review by the
Division’s Safety Team. One area of primary interest in the zopiclone postmarketing database is
regarding a search for any reported cases of neoplasia which is a topic currently under review by
the Safety Team. However, in the opinion of this reviewer if a signal for neoplasia is not found
in postmarketing, one cannot conclude that a potential association between the study drug or
zopiclone and neoplasia does not exist for several reasons described in the last section of this
review. Some postmarketing information is described in the next section below.

2. Literature:

This section describes the contents of Attachment Il of the 3/24/03 amendment submission
responding to inquiries about a review of the literature on ESZ and zopiclone, since a section on
a review of the literature could not be found in the original submission. Section 8 ./10. B.1.4., is
cited (in the 3/24/03 amendment submission) as the location where a review of the literature can
be found in the original submission. This subsection of the review summarizes the information
that was found in Section 8 A0 .B. | .4. In summary the information found in this subsection
appear to be a mixture of information obtained from different sources (results of the sponsor's
clinical trials, results of trials on zopiclone, pharmacovigilance data or postmarketing data on
zopiclone, and perhaps information from the literature, although this is not clear, as described
below). Since it is not clear to him to this reviewer at what information was specifically
information from a review of the literature in Section 8§ \10 .B.1 .4, the information found in this
section and in subsections cited in Section 8.\10 .B. 1.4 are described below, independent of the
source from which it was obtained.

In summary, the sponsor’s states in the 3/24/03 amendment submission, that among 624
articles found in the worldwide literature on zopiclone, there is no reported association between
this drug and "any particular rare or other setious event." During the prefiling stage of this NDA
the sponsor was also asked if any signal for tumors could be found from a review of the
literature. The sponsor's states in the amendment submission that "we have found no reference
anywhere in the worldwide literature... of any association between tumorigenicity in man and
zopiclone administration.” A description of a review of the literature for ESZ cannot be found in
either the amendment submission or in the original NDA submission. However, at prefiling
when the sponsor was inquired about this information the sponsor responded saying that they
found no articles in the literature on ESZ.

As above, the sponsor cites Section 8./10.B.1.4 as the location where a review of the
literature can be found in the original submission. However, a comprehensive review of the
literature of either zopiclone or ESZ cannot be found in this section. Instead, the section focuses
on a description of the symptoms of insomnia, and on the efficacy trials that were conducted on
ESZ to support the proposed indication. A listing of study reports is provided. This section also
lists sections of the submission related to specific aspects of safety, primarily citing study reports
or the ISS which describe results of clinical trials (not a review of the literature).

Subsections of Section 8./10 are also listed as providing information on the following
topics (but they are not specifically described as information based on a review of the literature):
drug abuse and overdose information, pregnancy and lactation, and psychiatric populations.
These subsections focus on zopiclone and reference the ISS for information on ESZ (which is
information from the clinical trials conducted by the sponsor) and are summarized in the
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following. In the subsection on lactation and pregnancy, the sponsor indicates that treatment of
ESZ or zopiclone is not recommended in pregnant or lactating patients.

Some observations with zopiclone treated patients are described (see below for further
details). The subsection on psychiatric populations describes primarily open label trials and two
small, placebo-controlled, crossover trials conducted on primarily internal or general medicine
outpatients who had various types of psychiatric disorders or conditions. Given the study design
and the patient population, these trials do not provide meaningful resuits relevant to the Chronic
Insomnia patient population. Postmarketing data results on AEs with zopiclone are also
described but do not include a section specific to the Chronic Insomnia population (includes
patients with various types of psychiatric conditions or disorders).

One consistent finding in clinical trials, the literature and from postmarketing data was
unpleasant or bitter taste in treated patients (which was greater in zopiclone treated patients
compared to placebo treated subjects in the clinical trials).

Pharmacovigilance and postmarketing information are described in subsections that are
specified by the sponsor as containing information from a review of the literature.
Pharmacovigilance reports include drug abuse, mental confusion, amnesia among more
frequently reported events. Periodic safety update reports are described as including reports of
AEs of panic attacks with insomnia and palpitations, dependence, addiction followed by
withdrawal, agitation with hallucinations, and hyponatremia "as a result of psychotic
potomania.”

The following summarizes additional information from subsections of 8./10.B. cited in Section
8./10.B.1.4 (these subsections were found on pages 89-99 of for clinsum.pdf file):
e The PK of zopiclone in maternal plasma and breast milk in lactating females were similar
(based on results of the study and 12 lactating women).
¢ The effects of zopiclone on pregnancy have generally not been systematically evaluated.
The sponsor describes one trial showing no differences between 40 women treated with
zopiclone during the first trimester pregnancy and a matched untreated control group,
except for the primary finding of a significantly lower mean birth weight and gestational .
age in newborns of the treated group of mothers.
e The sponsor describes postmarketing data on zopiclone regarding potential pregnancy
effects. The estimated postmarketing worldwide exposure of zopicloneis —

—  patients per year, from which the following cases were reported: four cases of
fetal disorders, one case of neonatal and infancy disorder, two cases of adverse events in
pregnant paticnts, one case of overdose, three cases of abortion and two cases of neonatal
withdrawal.

e Other information on AEs in various patient populations was described, as previously
summarized.
Also see the next subsection for additional information from the literature on overdose cases with
zopiclone.

3. Results of Selected Trials on Zopiclone.

The following trial is being described since preclinical findings show effects of ESZ on testicular
parameters and testosterone levels (based on personal communication with Preclinical Reviewer,
Dr. Aisar Atrakchi). No clinical trials of ESZ were conducted to address this issue. However,
the sponsor provided some information from a zopiclone trial, as follows.
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Results of Study RP 27267: A Controlled Study on Sperm-Motility Effects of Zoplicone in
Healthy Adults (Study RP 27267).

This study of healthy 23-43 year old men (who had conceived their own children) showed no
clear effects on sperm assessments or possible trends for greater mean values on each parameter
at multiple time-points during the 84-day double-blind treatment period in the 7.5 mg ESZ
treatment group compared to the placebo group (N=10-11/group). These sperm parameters were
volume (ml), motility (%), progressive motility (%), sperm concentration (x 1 mio./ml}, and in
cells with normal morphology (%). In conclusion and the resuits of this troll were
unremarkable.

4. Overdose Experience with Zopiclone (based on data from the literature and post-
marketing data).

The sponsor describes spontaneous postmarketing reports of overdose involving
zopiclone. A total of 49 deaths associated with overdose were reported over a 12 year post-
marketing period in which the total number of patients who were treated annually, was estimated
to be 19 million patients. An additional 176 patients were reported as nonfatal overdose cases.
The sponsor states that the information in most of the spontaneous reports is fragmentary and
unverified. Most of the overdoses involved additional medications, and/or alcohol. Among the
few patients in which plasma levels of zopiclone was known, levels ranged from 10 to 60 times
greater than the expected levels at Tmax after a single dose of 7.5 mg zopiclone. The ingested
dose generally ranged from 100 to 300 mg (although the ingested dose was unknown for most
cases).

The major symptoms associated with nonfatal overdose involved those known to be
typical of a CNS depressant. These symptoms include ataxia, mental confusion and others.
Hypotonia, hypotension, respiratory and cardiovascular depression, in addition to coma were
observed in severe cases. While the ingested dose was unknown for most of the cases, a dose as
high as 750 mg was associated with recovery in one case.

Among 239 intentional overdoses reported in poison control center in Paris, nonfatal
overdoses involved doses that ranged from 7.5 to 600 mg with the median dose of 127.5 mg.
The age of individuals with reported overdose ranged from 14 to 80 years in age (mean age of 33
years, 66% were women). Coma commonly occurred at doses of 100 mg or greater.

It is not clear if there were any fatal overdoses exclusively involving zopiclone overdose
and what the cause of death and the signs and symptoms leading to death were in these cases.
Therefore are further clarification is needed.

Q. Conclusions on Safety Results.

Clinical trials revealed a number of CNS-related AE's and psychiatric-related AE's that are not
atypical of the drug class of sedative hypnotic agents. However, the following describes
observations that appeared to be atypical.

Events of Neoplasia. The most remarkable observation is the number of events of
neoplasia in ESZ treated subjects compared to placebo subjects in the long-term trial Study 190-
049. At least 24 events of neoplasia were reported among 593 ESZ subjects compared to no
placebo subjects (out of 195 randomized subjects). Surprisingly, none of these events were
reported as SAE's, yet, three events were reported as ADO's.  These observations are even more
striking when taking into account the stringent eligibility/screening criteria employed in this trial,
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which were atypical of the trial intended to meet ICH guidelines is establishing adequate long-
term safety. The stringent methods involved careful screening of subjects, that included the
requirement of diagnostic tests for subjects at risk of neoplasia (including thyroid scans in
subjects with active thyroid disease), as previously described. Section XI of this review
addresses these observations of neoplasia in greater detail.

GU-Related Events. Another atypical finding was the number of GU related events that
were reported in ESZ treated subjects compared to placebo subjects in the longer term trials in
patients with Chronic Insomnia (in the 6-week study, Study 190-046 and in 6-month double-
blind phase of Study 190-049, as well is in the 6-month open-label phase of this trial). The most
common GU related events were breast pain, breast enlargement or engorgement, fibrocystic
breast, disturbances of the menstrual cycle, uterine fibroid enlargement, and other less common
GU-related events. Very few placebo treated subjects were reported to have these types of AF's.
The incidence of these events reported by the sponsor a likely to be under-represented, as it was
revealed that for at least some of these gender specific events the denominator used to calculate
the incidence was the total number of subjects, rather than the number of subjects within the
appropriate gender, as previously described. The 120-Day Update Report submission provided
the incidence of AE's that may be considered AE's reflecting alterations in the reproductive
endocrine system in subjects of Study 190-049. The incidence in the ESZ treated subjects during
the six-month double blind phase of the study was 11.5% compared to an incidence of 4.8% in
the placebo group. These events were primarily breast-related and menstrual cycle related AE's.

AEs of Infection, A drug-related and dose-dependent effect on the incidence of
infections was also observed, that was reproducible in several Chronic Insomnia trials. This
observation is atypical for sedative hypnotic agents. Based on the sponsor's analysis of subjects
reported as having the Preferred Term AE of infection, the majority of these AE's were
associated with upper-respiratory-type of AE's (reported as verbatim-term AE's). However, the
sponsor's analysis of this data did not capture all subjects with infection-related AE's (other
Preferred Term AEs, such as flu syndrome, viral infection, bacterial infection, or GU-related
AE's of infection, or AE's that may be the result of an infectious process were not included in the
analyses). Since, the total number of subjects among these other categories of AE’s appears to
be substantial, a conclusion that an effect of the study drug on incidence of infections is
reflecting upper-respiratory/cold-like symptoms, can only be considered preliminary.

Decrease in Platelet Count and Hematuria, Another observation that was surprising
was a trend for a drug-related, dose-dependent effect on platelet count in which higher dose
levels (e.g. 3 mg and = 3.5 mg dosc-levels) showed a small mean decrease in platelet count, not
observed in placebo subjects. In the longterm trial Study 190-049 ESZ subjects showed little to
no change in mean platelet count over time (by monthly visits) while, placebo treated subjects
showed a clear and consistent mean increase over time. Several studies also revealed a
numerically greater incidence of blood in the urine (primarily in the 2-week trials in elderly
Chronic Insomnia patients) and AE's of hematuria in ESZ treated subjects compared to placebo
subjects.

Observations on decreased platelet and the incidence of blood in the urine appear
reproducible and more marked in the Phase [ trials of patients with either hepatic or renal
impairment. While, the results in these special population trials could be reflecting secondary
effects of hepatic or renal dysfunction on platelet count and hematuria (blood in urine upon
urinalysis testing), a relationship to study drug must be considered. A potential role of the study
drug must be considered, particularly since plasma levels were numerically greater with greater
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degrees of hepatic or renal impairment, as shown in these trials. Based on these observations,
while keeping in mind the limitations regarding the interpretation of the results, one must
consider the possibility that a drug-related effect on lowering platelet count exists and may be
dose-dependent. Consequently, patients receiving a dose greater than the recommended dose or
patients with altered metabolism of the drug (consider alterations in CYPE1 or 3A4 metabolism),
and elderly patients may be a risk of developing a low platelet count and related adverse events,
such as hematuria. Yet, the observations on decreased platelet were small in magnitude in all
trials described. Furthermore, results on other hematology parameters (e.g. hemoglobin, Red
blood cell counts, a total white blood cell count), as well as results on the incidence of other AE's
that may be associated with thrombocytopenia (GI bleed, ecchymosis, pitechea, and others) were
generally unremarkable.

Hyperglycemia. Similar to the observations on platelet count and hematuria (or blood in
the urine on urinalysis testing), a potential drug-related effect on glucose levels, urinary glucose
and in urinary ketones as suggested by the results in elderly Chronic Insomnia patients (Study
190-047) and in the special population Phase I trials of patients with hepatic or renal dysfunction.
In the 2-week elderly trial, the incidence of ESZ subjects who shifted from notmal to high on
glucose levels, from normal to abnormal on urinary glucose and urinary ketones was generaily
twice the incidence in placebo subjects. Similar observations were revealed in the two Phase [
special population trials of patients with hepatic and renal impairment. As previously described
one must consider that the results revealed in these special population trials are reflecting
secondary cffects of hepatic or renal dysfunction. An alternative secondary effect to consider, as
suggested by the sponsor, may be a greater distribution of diabetics in more severely impaired
study groups. However, the results in diabetics and nondiabetics were not described in the
number of diabetics, and the incidence of diabetics in each study could not be found. Despite
these alternative possible explanations for the study results, a potential role of ESZ must be
considered, given the effects of renal and hepatic impairment on plasma levels of the study drug,.
Nevertheless, treatment group differences on the incidence of abnormal shifts in glucose in
urinary parameters in elderly patients were small and these observations were generally not
revealed in the non-elderly Chronic insomnia trials.

One possible consideration regarding the above results on platelet count, hematuria,
abnormal shifts in glucose and related urinalysis parameters is to examine results of drug-drug
interaction Phase I trials. An examination of these clinical findings relative to plasma levels of
the study drug, particularly in trials in which these plasma levels are manipulated, as an
independent variable (as in a drug-drug interaction trial and in the hepatic and renal impairment
trials), may reveal a positive relationship between plasma levels and the abnormal results on
these safety parameters. ,

Lesions of the Oral Mucosa. Another unusual observation in the ESZ, trials were reports
of AE's involving lesions of the oral mucosa (stomatitis, mouth ulcer, ulcerative stomatitis and
others) in the longer term trials, Study 190-046 (a 6-week trial) and in the 6-month double-blind
treatment phase of Study 190-049. These events were not reported in placebo subjects of these
trials. [t is possible that these results are reflecting the chronic effects of dry mouth, which is a
common AE associated with ESZ treatment. The AE of dry mouth is typical of the sedative
hypnotic agent, as this was one of the more common AE's in zaleplon trials. However, lesions of
the oral mucosa or mouth were not described in the Clinical Review of zaleplon.

Skin-Related AE's. The incidence of skin and appendage AE's was also revealed
remarkable findings, in which the majority of these AE's were rash and pruritis. [t is possible
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that these observations are related the observations of AEs of infection which showed a drug-
reiated and dose-dependent effect of ESZ treatment on the incidence of these AE's. However,
an association between the above skin and height and related AE's and AE's of infection, is only
speculative without further examination of the results and possibly further investigation.
Observations of the Incidence of CNS and Psychiatric-Related AE's. Additional AE's
were observed in ESZ treated subjects as described in sections above, are not unexpected for a
sedative hypnotic agent (CNS, psychiatric-related AE's, dizziness, dry mouth, somnolence, and
other AE's). However, several AE's showed a greater than expected incidence in patients treated
at the same dose level or at slightly higher dose-level (at 3 mg and = 3.5 mg dose-ievels) than is
being recommended in proposed labeling (a recommended bedtime dose of 3 mg). These
included several CNS or psychiatric-related AE's such as the following:
* Memory impairment which occurred in 2.4% of ESZ treated subjects (44 out of 1839 of
ITT Safety ESZ subjects) compared to 0.1% a placebo subjects (among a total of 812 ITT
Safety placebo subjects) in clinical trials, combined (refer to Table VIIIC1 for
enumeration of ITT Safety subjects by dose-level in each study),
¢ Abnormal thinking (5.5% of subjects at the 3.5 mg dose-level compared to 1.5% of 3
mg ESZ subjects and 1.6% a placebo subjects)
¢ Confusion in 3% of 3 mg ESZ treated subjects compared to no placebo subjects in the 6-
week study, Study 190-046),
¢ Depression in some studies (4.6% of ESZ subjects and 1.5% of placebo subjects of the 6-
month double-blind treatment phase of Study 190-049)
* Agitation and/or hostility (2 SAEs, 1SAE of neurosis but exhibited “hostile behaviour,”
per the narrative, 5 ADOs, and several AEs) and other related AE's.

These results are contrasted to results described in the Clinical Review of zaleplon in which
0.25% of zaleplon treated subjects compared to 0.35% of zolpidem subjects in compared to 0.1%
a placebo subjects in Phase IT in {11 trials were reported to have memory impairment. In the
approved labeling for zaleplon (Sonata®) abnormal thinking or confusion did not appear on the
summary table of the incidence of AE's that occurred in at least 1% of zaleplon treated subjects
(given 5 or 10 mg zaleplon in 28-day placebo-controlled trials). Very few to no subjects in
zaleplon trials had AEs of agitation or hostility (e.g. 1/2831 zaleplon subjects reporting hostility).
While, hallucinations were reported with an incidence similar to that observed in a zaleplon
trials (as described in approved labeling and in that Clinical Review of the NDA for this drug), a
trial of subjects with a history of benzodiazepine abuse revealed a remarkable incidence of
hallucinations. A total of 7 out of the 26 subjects had hallucinations after ESZ treatment (2
subjects after 6 mg and 5 subjects after 12 mg). 2 of these subjects had additional episodes of
hallucinations at the 12 mg ESZ dose-level or during treatment with 20 mg of diazepam.
Memory impairment was also reported with ESZ treatment (26 out of 28 subjects) in this 14-day,
6-way cross-over study. This AE was in only 1 S during placebo treatment and in 5 subjects
during diazepam treatment compared to 13 subjects during ESZ treatment in this study. This
study used 3 mg, 6 mg and 12 mg dose levels of ESZ. These results may be reflecting adverse
effects of higher dose levels of ESZ (that may not susceptible to the development of tolerance)
and/or may be reflecting a greater vulnerability to these AE's in this special population.
Accidental Injury AE's. The incidence of accidental injury in ESZ clinicat trials also
appeared to be greater in ESZ treated subjects at the 3 mg and 2 3.5 mg dose-levels, than are
observed with a zaleplon (in both approved labeling and in the Clinical Review of the NDA for
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this drug). For example, accidental injury does not appear in the summary table of the incidence
of AE's in approved labeling for zaleplon (did not make the ==1% criterion to be listed in the
table). However, accidental injury was reported in approximately 3% of etderly Chronic
Insomnia patients at the 2 mg ESZ dose-level and in approximately 7% of non-elderly Chronic
Insomnia patients at the 3 mg ESZ dose-level in Phase HI ESZ trials. The sponsor conducted a
reanalysis of data in selected trials to determine if a relationship between CNS AE's and AEs of
accidental injury could be revealed. Despite the major limitations in the interpretation of results
revealed by this reanalysis, the incidence of subjects with both CNS-related and accidental injury
AE's was 17% in elderly patients at the 2 mg dose-level and 20 to 30% of nonelderly patients at
the 3 mg dose-level, as described in Section G.2. of this review.

Small Trends of Decreased Blood Pressure and Heart Rate. Small reproducible
trends for a treatment-related and dose-dependent effect of ESZ on decreasing blood pressure
and increasing heart rate was observed in several clinical trials described in previous subsection,
However, these effects were small in magnitude.

Observations on Thyroid Function. Alterations in thyroid function tests (based on the
incidence of outliers) and several ESZ subjects with thyroid dysfunction-related AE's (including
an ADO of "thyroid disorder” with a "nodule" on the left thyroid) were revealed. However, the
direction of changes in thyroid function tests was not consistent. Yet, there are several thyroid
conditions, such as Hashimoto's disease, conditions associated with an inflammatory process,
and other type of thyroid conditions that can results in an elevation, as well as a decrease in
thyroid hormone levels and/or TSH. In the opinion of this reviewer of the trials are not
adequately designed to specifically examine potential effects of the study drug on thyroid
function, as suggested by the large variance in mean values and that the incidence of outliers
were generally 5% or greater in placebo subjects. These findings, together with the findings on
the incidence of AE's that may reflect alterations in the reproductive endocrine system suggest
the need for further investigation. However, input from the Division of Metabolic and Endocrine
Drug Products on these safety concerns would be appropriate. This Division has already been
involved as a consultant in preparation of this NDA, as further discussed in Section XI of this
review. '

Additional Safety-Related Comments. Finally, while the clinical trials generally did not
show any effects on liver function tests as described by the sponsor “liver damage,” was reported
in one ADO in Study 190-049. The information in the narrative of this subject was limited and it
is not clear why this event was not classified as an SAE, given the preferred term of "liver
damage." Further clarification on this event is needed.

IX. Dosing, Regimen and Administration Issues

A number of problems exist with this NDA as described elsewhere, in which the
recommendation being made under Section X1 is that this NDA not be approved. The discussion
below describes the treatment regimen that the sponsor recommends under the Dosage and
Administration section of proposed labeling.

A. Initial Treatment,

The sponsor recommends  =_ of ESZ immediately before bedtime in adults and - oefore
bedtime in elderly patients. The dose recommended in the sponsor's proposed labeling for
patients with severe hepatic impairment is * ==
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B. Maintenance Treatment.
Proposed labeling

X. Use in Special Populations

A. The Elderly Population

Results on efficacy, pharmacokinetics, and safety in the elderly population were described in
previous sections. Previously described efficacy and safety results in elderly patients with
Chronic Insomnia were results obtained from Studies 190-047 and 190-048. Pending
confirmation from the OCPB Reviewer, the proposed dose of == in elderly patients is
reasonable based on the pharmacokinetic results on this population. At face, the efficacy and
safety results on the Studies 190-047 and 190-048 would support the recommended dose of  ww
in this population. However, refer to the final section on conclusions and recommendations with
regards to issues relevant to the interpretation of the sponsor study resuits.

B. Patients with Impaired Renal or Hepatic Function
Pharmacokinetic and safety results in Phase I trials conducted on patients with renal or hepatic
impairment are described in previous sections of this review.

C. Male and Female Populations

No dose adjustment is recommended in proposed labeling on the basis of gender. Previous
sections of this review describing study results on the basis of gender and pharmacokinetic
observations.

D. Ethnic Populations
subjects were primarily Caucasian and the sample size of other ethnic subgroups was insufficient
to yield meaningful or interpretable results from a subgroup analysis of safety or efficacy data.

E. Other Special Populations.

An abuse/liability trial (Study 190-016) involving patients with a history of abusing
benzodiazepines is under review by the Controlled Substances Staff (CSS). This trial revealed a
markedly high incidence of subjects experiencing hallucinations and/or memory impairment
(reported as AE's) with ESZ treatment (if one can assume tolerance to these AEs is not exist),
that may be reflecting higher doses employed in the trial and/or a potential vulnerability to these
AEs. The incidence of these AEs in other patient populations treated with ESZ (non-elderly or
elderly patients with Chronic Insomnia were healthy adults in other trials) was generally
numerically smaller, than observed with ESZ treatment in subjects of Study 190-016.

XI. Conclusions and Recommendations
From a clinical perspective, it is recommended that this NDA submission not be approved or be
given approvable status for reasons that follow.

One primary reason for recommending that this NDA not be approved is the remarkable

incidence of events of neoplasia in ESZ subjects during a six-month double-blind phase of the
long term trial, Study 190-049, as well as, the combined incidence with events of neoplasia
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reported during the open-label phase of the trial (at least 24 events of neoplasia in the study, of
which three were adverse dropouts among 593 ESZ subjects), compared to no placebo treated
subjects with neoplasia (out 195 randomized subjects). Even if one uses an enumeration of at
least 17 AEs based on a preferred term search for neoplasia in a line listing of AEs, 17 AEs of
neoplasia is still a remarkable number (the search term used was “neop*” in a listing of AEs in
Table/Listing 16.2.10 in the 190-049a.pdf file of the submission). The enumeration and a
summary of these observations are discussed in more detail below. The results of Study 190-049
are even more alarming, in the opinion of this reviewer, given that the sponsor used stringent
eligibility criteria/screening methods for excluding subjects with evidence of neoplasia. These
criteria and screening methods are atypical for clinical drug trials, even for longterm trials.
Despite these stringent screening and eligibility criteria employed a Study 190-049, the incidence
of neoplasia in ESZ trials is 2 to 3 times greater than incidence observed in clinical trials of the
approved drug, zaleplon, as described later in this section of the review.

Preclinical studies of zopicione also show neoplasia, which is an issue under review by
the Preclinical Reviewer. Interestingly, the types of neoplasia were multiple types (skin, breast,
bladder, and others), as observed in the animal studies (lung, mammary gland, skin and others)
which are under review by the Preclinical Reviewer. However, even if preclinical trials showed
no evidence of neoplasia, as deemed by the Preclinical Reviewer and Team leader, the author of
this Clinical review would still not recommend that this NDA be approved based on the clinical
data on events of neoplasia. One concern is the potential that even if the study drug wete not
carcinogenic in the sense of causing neoplasia, it may be a promoter in both animals and in
humans (in the opinion of the Clinical Reviewer, refer to the Preclinical Review, pending at this
time regarding preclinical conclusions/recommendations). For example, it is the understanding
of this Clinical reviewer that the sponsor showed that when animals are caged together a
significant treatment group effect of ESZ treated animals compared to placebo is observed on the
development of subcutaneous sarcoma. This effect is reportedly due to skin lesions from the
animals fighting and clawing each other, since treatment group differences on this skin neoplasia
are no longer observed when animals are caged separately. However, this reviewer wonders if
these observations are sufficient for making this conclusion and also if an interaction effect
between study drug and skin lesions in this species of animals, may exist. Furthermore, this
Clinical reviewer wonders about a potential drug-effect on “fighting” behaviors, or
aggression/agitation that would need to be considered and if this possibility was examined by the
sponsor. However, preclinical issues are to be addressed by the Preclinical Team.

Finally, similar effective drugs are already on the market that are not known to show any
evidence for or suggestive of an effect on the development and/or progression of neoplasia.
Therefore, in the opinion of this reviewer, ESZ is associated with a potential risk for neoplasia
that is not known to exist for drugs already on the market for treatment of insomnia (transient
and/or Chronic Insomnia). The potential risk may be further magnified when considering the
patient population involving a chronic illness in which patients are likely to use a sedative
hypnotic agents over the long term (even if the chronic use is off-label).

The Division Safety Group is conducting a review of zopiclone safety data provided in
the submission and as provided in subsequent amendment submissions. These data are primarily
postmarketing data. If the Safety Group fails to find a signal for neoplasia in the postmarketing
data on zopiclone, these results would not provide adequate evidence for ruling out an effect of
the drug on the development or progression of neoplasia, in the opinion of this reviewer, for
some of the following reasons. It is likely that neoplasia is under-reported by patients and health
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professionals, particularly, once the drug is approved for the market. Postmarketing data
generally reflects spontaneous reports, is generally not reliable (as the source of the information,
the amount of information, among other potential confounding variables). It is unlikely that
patients and health professionals would suspect a relationship between sedative hypnotic agents
and neoplasia, since such a relationship is not known to exist for this drug class. Furthermore,
one must consider the potential floor effect on the ability to detect a signal for neoplasia,
particularly among the type of population that is represented in postmarketing data. It is difficult
to interpret postmarketing data of this nature, as there are multiple confounding variables, there
is no control group for comparison, and other major limitations, such as those already mentioned.
Finally, even if the study drug influenced the progression of neoplasia in patients at risk, it is not
likely that such a potential relationship would be a detectable signal in postmarketing data.
Therefore, in the opinion of this reviewer the sponsor's postmarketing data is only useful
regarding the issue of neoplasia, if a clear positive signal is revealed. A positive finding from
these data would be most alarming and unusual, even for a drug that is known to be associated
with development of neoplasia, due to the number of limitations in using postmarketing data to
detect this type of safety signal, as already discussed.

Aside from the above described observations of neoplasia in ESZ treated patients, ESZ
appears to have an atypical safety profile from the perspective of other safety findings in the
clinical trials, such as a drug-related, dose-dependent effect on the incidence of infections, some
evidence for GU related events associated with the study drug, unusual skin-related events,
possible effects on thyroid function and others. Refer to Section VIII for further details of safety
findings and conclusions.

Some of the safety observations such as GU related events and potential endocrine effects
of the drug are not in the opinion of this reviewer adequately addressed in the NDA. A consult
was obtained from the Division on Metabolic and Endocrine Drug Products (DMEDP) on at least
two occasions before the sponsor submitted the NDA. The last time the division was consulted
was during the pre-NDA phase, in which the sponsor was notified that feedback would be
provided regarding the design of studies that may be considered adequate for examining
potential drug effects on endocrine function. Instead of waiting for this feedback the sponsor
chose to submit their NDA with the hope of conducting a trial during the review cycle. A
meeting was held with the sponsor after the NDA was submitted to notify them that their clinical
study proposed previously during the pre-NDA phase, was not adequate for addressing endocrine
related concerns (the meeting included the Team Leader from DMEDP who conveyed this
conclusion to the sponsor during this meeting). Preclinical studies showed evidence for effects
on reproductive hormones and possibly the thyroid gland, but these are potential concerns under
review by the Preclinical Reviewer. Some evidence for the potential for similar concerns in
humans appears to exist from the safety data described in this review. In the opinion of the
author of the Clinical Review, further input from DMEDP on the need for further investigation is
needed. However, since it is recommended this NDA not be given an approvable or approved
status, input from DMEDP would not be relevant (unless at the Agency level, the NDA was
given an approvable status).

Additional Clinical issues with this NDA and reasons for not recommending that the
NDA be approved are discussed in a subsection below. However, this review does not discuss
potential or existing preclinical, CMC, and biometric issues (such as issues discussed in Section
Il regarding the need for DMFs for certain formulations, preclinical concerns, among others), as
these issues and others (including potential OCPB issues) are currently under review by each
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respective reviewer at the time of this writing (refer to their final reviews, once they are
completed for their conclusions and recommendations). Finally, a DSI review is pending at the
time of this writing.

The Enumeration and Summary of Results on AE's of Neoplasia.

This subsection discusses the breakdown, enumeration and summary of events of neoplasia. A
large number of events of neoplasia were reported in the long-term trial, Study 190-049 which
was the only trial with ESZ treatment exceeding six weeks (the next longest trial was Study 190-
046 which was a 6-week trial). The large number of these events is even more remarkable when
considering the multiple, stringent screening methods and eligibility criteria in subjects with
active thyroid disease and in subjects at risk or with a history of neoplasia, as previously
described. These screening methods and eligibility criteria are atypical of the long-term trial
conducted to establish adequate long-term safety of a study drug (conducted to meet ICH
guidelines for an NDA submission).

During the six-month double-blind phase of the trial a total of 18 events of neoplasia (3
ADOs and 15 AEs of which 2 were specifically indicated as benign skin neoplasia) were
reported among a total of 593 ITT Safety subjects in the ESZ group (18/593 subjects; 3 %).
None of the placebo subjects out of a total of 195 subjects in the placebo group (ITT Safety) had
reported events of neoplasia. An additional event of "nodule” on the left thyroid was also
reported as an adverse dropout in an ESZ subject. Events of neoplasia were also reported during
the open 6-month, open-label 3 mg ESZ days of the trial. The total of 7 events of neoplasia was
reported in this phase of the study of which two events were specifically designated as benign
skin neoplasia and one was listed as a suspicious Papinicolau (Pap) smear (not listed as
neoplasia) . These 7 additional events brings the grand total of events of neoplasia reported in
ESZ subjects (given the 3 mg bedtime dose recommended in proposed labeling) to 24 (not
counting the ADO of thyroid “nodule” and AE of suspicious Pap smear) during this 12-
month, long-term trial, compared to no placebo subjects with neoplasia during 6-month double-
blind phase of the trial. The types of neoplasia reported during the 6-month double-blind phase
of the trial were as follows (with a number of reported events, of which 3 were reported as ADOs
and others as AEs): 2 hepatic neoplasia, 3 breast neoplasia, 6 unspecified neoplasia, 1 prostate
neoplasia, | mouth neoplasia, 3 skin carcinomas, and 2 benign skin neoplasia. Additionally
ADO of thyroid "nodule” was reported. The types of neoplasia reported in the open-label phase
of the trial were as follows (with the number of reported events for each AE term/type of
neoplasia): 2 benign skin neoplasia, 2 bladder neoplasia, 1 suspicious pap smear (not reported as
neoplasia, but considered by this reviewer as neoplasia, given lack of information), 1 cervix
neoplasia, and 1 breast neoplasia.

Using Adobe Acrobat word stem search tool and using “neop*” as the search term
multiple hits were revealed in primarily Tables 16.2.10 and 16.2.12 of the 190-049a.pdf file in
the original submission. A total of 17 subjects with neoplasia were found in the former table (a
line listing of AEs by subject identification numbers for Study 190-049). 1t is not clear which of
these AEs match to previously described AEs (based on summary tables on the incidence of AEs
or other tables as described in detail in Section VIII). Some of these AEs in the line listing had
reported terms such as the following for some of the AEs, some of which were vague, while
others suggest benign events: mole irritation on back, lipoma, nasal polyps, lump on palate, nevi
on back, abnormal prostate biopsy, gastric and sigmoid polyps, among others. Even if some of

NDA 21-476 Page 130



these AEs may be benign, the basis for reported terms in most cases is not clear or specified (e.g.
no narrative description including signs, symptoms, diagnostic tests, etc could not be found). For
example a description of any biopsy results of events involving gastrointestinal polyps and
bladder polyps in another subject are not included in line listings of AEs.

It is not clear why the enumeration of neoplasia using information from other tables in
the submission (the total of at least 24 events) do not match with the enumeration of AEs in the
AF line listing table 16.2.10. The total of at least 24 events was based on data from other tables,
found in the submission, as described in Section VIII of this review and summarized above. The
search using “neop*” as a search term would not capture all potential or probable neoplasia (e.g.
nodules, suspicious pap smear, carcinoma among others). It is noted that the 3 ADOs of
neoplasia listed in Table 16.2.12 are among the 17 AFs listed in Table 16.1.10 which may
account for possible redundancy of 3 events of neoplasia reported as AEs in summary tables of
AEs, but this does account for other discrepancies between the enumeration of events described
in each of two previous paragraphs (at least 24 events versus 17 events). Finally, at least one
additional AE of neoplasia that was not described above was revealed from the neop* search. A
post-treatment neoplasia listed in Table 16.2.9.2 in the 190-049a.pdf file of the submission was
uterine neoplasm (reported term of uterine mass) which could be drug-related.

It is not clear to this reviewer why the sponsor did not report all events of neoplasia as
SAE's. It also does not appear to this reviewer that the reported AE's of neoplasia during the
double-blind phase of the trial were redundant to AE's reported during the open-label phase of
the trial, since the summary tables were clearly indicated as the incidence of AE's in each of the
phases of these trials. Furthermore, AE's reported in the open-label phase of the trial were
mostly neoplasia of a different type (suspicious pap smear, cervix neoplasia, breast and bladder
neoplasia) and were fewer in the number of subjects with neoplasia, then reported during the
double-blind phase of the trial. Therefore, redundancy between treatment emergent AEs of
neoplasia reported during the open-label phase and the double-blind phase does not appear to
explain the above discrepancies on the total number of reported AEs in the trial.

Multiple types of tumors were found in animal studies with zopiclone, as previously
described in this review. The above clinical results are highly suspicious of a drug-related effect
on development or progression of neoplasia.

One subject was found to have multiple tumors in Study 190-049 which is highly
suggestive that this subject had pre-existing and undiagnosed neoplasia prior to treatment.
However, one must also consider the possibility of a drug-related progression of neoplasia or
drug-related conversion from benign to malignant neoplasia, as suggested by the following. She
had a norma! mammogram and Pap smear within approximately one year prior to study entry.
Upon imaging at screening she had breast tumors (also found on previous imaging, perhaps
referring to the mammogram in the previous year, but not specifically states). These tumors
were not considered to be consistent of malignancy and were diagnosed as benign. Furthermore,
one tumor was found to have "resolved" compared to earlier films (presumably the mammogram
in the previous year). After approximately six months on the study drug she was found upon
imaging to have multiple tumors (breast, lung, liver, and kidney) and was reported as an SAE of

hepatic neoplasia. Refer to the copy of the narrative provided in this review in Section VII for
further details.

Enumeration of AEs of Neoplasia in Clinical Trials of Zaleplon for Comparison. The above
results are contrasted with results described in a review with dated 7/14/98 on zaleplon
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(Sonata®), conducted by Dr. Paul Andreason (who is currently Team Leader) in which a total of
8 SAE's of neoplasia were reported during the development program for this drug out of a total
of 3726 zaleplon treated subjects (of which at least 400 subjects received up to six months and
53 subjects received up to 12 months of study drug according to summary tables in the review
approximately 730 zaleplon subjects were in ongoing trials of 6-12 months in duration). The
type of neoplasia reported in these 8 subjects were as follows: 1 breast neoplasia, 2 GI neoplasia,
3 skin neoplasia, | unspecified neoplasia, 1 lung neoplasia, and 1 uterine neoplasia. It is not
clear how many of the eight zaleplon subjects with SAE's of neoplasia were in long-term trials,
since the enumeration of subjects above is for all zaleplon trials, combined. Based on this
reviewer's experience, one would not expect the zaleplon trials to include the stringent criteria
for screening subjects for neoplasia that was employed in the long-term trial, Study 190-049 on
ESZ.

Additional Issues regarding the Submission. The above observations are reasons for
recommending that this NDA not be approved (and not be given approvable status). This
subsection describes additional problems that exist with the submission and are also reasons for
recommending that the NDA not be approved. Perhaps some of these problems could be
resolved upon further clarification and/or more complete information from the sponsor, but this
would not appear to be the case for all problems described below.

One major problem with the submission is regarding the quality, completeness and
accuracy of the information provided in the submission, which are in the opinion of this
reviewer, are not adequate. Perhaps the most remarkable observation regarding this concern is
the following. A number of events of "neoplasia” or "neoplasm" were found in tables that were
End-of-Text tables in Study 190-049 or in tables in a separate attachment to the study report,
such as tables in the an attachment, the 190-049a.pdf file). These events included not only AE's
but also several adverse dropouts of neoplasia that were reported. Furthermore, none of these
events were classified by the sponsor is SAE's or described in summary sections of SAEs. A
discussion on these events of neoplasia could not be found in the ISS (or another sections of the
submission, such as the Study Report for Study 190-049), despite the Divisions expressed
concerns of preclinical observations of neoplasia and given the history -

The strmgent screening, eligibility criteria relevant to neoplasia for Study 190-049 are also
surprising and atypical of a trial of this nature (the only longterm ESZ trial conducted and had
the primary purpose of demonstrating adequate safety). Finally, these eligibility criteria were
not listed among the Inclusion and Exclusion criteria section of the study report, but instead were
found under the section describing screening procedures.

The following are additional problems or concerns that in the opinion of this reviewer
impacts on the quality of several studies and the interpretation of the data and results:

¢ A number of protocol deviations were found in various trials that involved what this
reviewer considers as serious errors in the conduct of the studies, such as the following:

a) Placebo subjects "inadvertently" received a stock solution of active study drug (a
clear statement on the exact concentration and volume of the stock solution that
was given to these subjects cannot be found, or a description off the consequences
regarding safety could not be found)

b) A few subjects participated in a given study twice at two separate study sites (it is
not clear how this occurred)
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c) Given the multiple problems described in Section V of the review on “Data
Quality and Completeness” and in other sections of this review, and the scope of
the problems, together with the overall recommendation that this NDA not be
approved, CRFs were not compared to narratives (such a comparison is an
additional method for testing or spot checking for accuracy and consistency of the
information in the submission).

d) A number of errors were revealed in various study reports with some revisions
provided by the sponsor, after the original submission, as discussed in this review
(for example one study report was submitted months afier the original submission
in which the sponsor reported that they inadvertently left out information PSG
data which they subsequently provided).

e} Also see next item.

* In some trials (e.g. Study 190-026) a committee classified subjects as "important"

protocol deviators (although the protocol already had prespecified the definition of
protocol violators). The data from these subjects was excluded from the primary
statistical analyses on primary and key secondary efficacy variables. It appears to other
trials also employed this method for determining "evaluable” subjects from which the
data would be used for primary efficacy analyses. This is an issue that requires further
clarification (e.g. which trials employed these methods, a clear definition for “evaluable”
subjects and “important protocol violators™ and methods for identifying these subjects
and for how subjects were selected for inclusion in efficacy results, why and how
sponsor chose which data to include in primary versus secondary efficacy analyses).
These issues impact on the quality of the data, the statistical methods being employed in
the trials, and in turn, the interpretability of the efficacy results.

¢ The study drug was associated with an unpleasant taste as observed in single-dose and

multiple dose trials, including Phase 11 trials with an incidence of up to approximately
one third of ESZ treated subjects in a given trial. This effect on the incidence of
unpleasant taste was dose-dependent {and efficacy results suggested a potential dose-
dependent effect, based on the results as provided by the sponsor). Furthermore, this AE
involved a substantial proportion of subjects within the proposed therapeutic dose-level.
Refer to Section VI and VII for details and the concern that the placebo was not
adequately matched in taste to the ESZ tablet or oral solution, impacting on the quality
of the study and interpretability of study resulits (i.e. due to an inadequate double-blind
study design).

Clinstat\insomnia\190-0491190-049.pdf on p.64: describes a blinded interim analysis that
was “performed and planned, but is not included in this report because it was superceded
by the planned unblinded analysis.” The following is also described: “NDA submission
had been scheduled to occur prior to database lock and treatment unblinding, but a delay
in the NDA timing made it possible to complete the unblinded analysis in time for
inclusion in the NDA”. Also in other sections of each study report are a number of
protocol amendments, some that include statistical changes and some changes made after
data unblinding and after the database lock. These changes are not addressed in this
review, given the overall recommendation that the NDA not be given an approvable or
approved status. Several statistical protocol changes are biometric-related issues.

¢ A number of problems with the ISS and safety information were also described in

previous sections of this review that impact on the interpretability of safety results (e.g.
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little to no information on orthostatic vital sign measures, time-points employed for
many safety measures which were often when plasma levels would be at trough or days
after drug exposure, the incidence of gender specific events need to be calcufated using
the gender appropriate number of subjects within the given gender, among other
problems with the safety data).

Because of the multiple problems the above only addresses some of the major problems or
concerns and does not describe other aspects of the submission regarding the efficacy results and
results on studies focusing on safety related issues specific to the drug class (e.g. results of
studies examining tolerance, withdrawal or rebound effects, respiratory drive and other potential
effects that are known for the drug class of sedative hypnotic agents). Other questions or areas
needing further clarification are not addressed in the above, but are mentioned in previous
sections of this review. A listing of some additional areas (but is not a complete listing) is also
provided in Attachment 1.

S/

Karen L. Brugge, M.D.
Medical Review Officer, DNDP
FDA CDER ODE1 DNDP HFD 120

cc: IND
HFD 120
HFD 120/
P Andreason
K Brugge
M Mille
T Laughren
A Atkrachi
A Jackson
G Gill-Sangha
N Khin
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Table VLB 1. List of Investigators for 190-045

Site No. Investigator Center

0169 Bruce Corser, MLD.
Subinvestigators:

0170 Milton K. Erman, M.D.

Subinvestigators:

0174 Martin Scharf, Ph.D.

Subinvestigators:

/
S |

0176 James Walsh, Ph.D
Subinvestigators:

Site No. Investigator Center
0177 Gary Zammit, Ph.D.
Subinvestigators;

0186 James Wellman, M.DD,
Subinvestigators:

1

0227 Andrew Jamieson, M.D.
Subinvestigators:

4 aasvy s warean oo
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Table VLB 2. List of Investigators for study 190-049 (continued on the next page)

Site No. Investigator Center

0087 Thomas Fiel, D.O. Tempe Primary Care
Associates, PC

5030 South Mill Ave. D-12

Tempe, AZ 85282

0088 Harry L. Geisberg, M.D. Radiant Research
1118 Comelia Road
Anderson, SC 29621

0093 Emie Riffer, M.D. Central Phoenix Medical
Clinic, LLC

4747 North 7th Street, Suite 100

Phoenix, AZ 85014

0110 Patrick A. Finnegan, M.[D. Longmont Medical
Research

1925 West Mountain View Ave.

Longmont, CO 80501

0218 Howard L. Offenberg, M.D. Radiant
Research, Gainesville

Gainesvilte Clinical Research Center
1014 NW 57th Street, Suite A, C, & D
Gainesville, FL. 32605

0256 Stuart J. Simon, M.D.,, M.D.,
FCCP

Southeast Research associates
2550 Windy Hill Road

Suite 30t

Marietta, GA 30067

0317 Witliam Jennings, M.D.

(Robert B. Nett, Jr,, M.D., RPh,

original PI)

San Antonio Center for Clinical Research
8122 Datapoint Drive, Suite 1010

San Antonio, TX 78229

0349 Margarita Nunez, M.D. ICSL-Clinical Studies
780-%4th Avenue North

Suite 102

St Petersburg, FL 33702

0391 Danny R. Bartel, M.[J. North Texas
Neurology Research

1722 Ninth Street

Wichita Falls, TX 76301

Site No, Investigator Center

0392 Louise Beckett, M.D. IPS Research Company
1211 N. Shartel

Suite 407

Oklahoma City, OK 73103

0393 David Berwald, M D. Radiant Research, Inc. -
§t. Louis

12401 Olive Blvd., Ste. 103

St. Louis, MO 63141

0396 Nancy G. Campbell, M.D. Breco Research,
Inc

902 Frostwood, Suite 223

Houston, TX 77024

0397 Patricia Coleman, M.D. PCM Medical
Services, P.C.

1601 E. Michigan Avenue

Lansing, MI 48912

0398 Lydia G. Com, M.D. ICSL - Clinical Studies
5969 Cattleridge Blvd, Suite 100
Sarasota, FL 34232

0400 Seymour Diamond, M.D. Diamond Headache
Clinic

467 West Deming Place, Ste. 500

Chicago, IL 60614

0401 John Docherty, M.D. Comprehensive
NeuroScience, Inc.

21 Bloomingdale Road

White Plains, NY 10605

0405 Raul E. Gaona, Sr., M.D. Pro Research Group,
LLC

98 Briggs,

San Antonio, TX 78224

0406 Edward Gillie, M.I>. ICSL. - Clinical Studies
12751 New Brittany Blvd, Suite 501
Ft Myers, FL. 33907

0407 Lawrence D. Ginsberg, M.D. Red Oak
Psychiatry Associates, PA

171t5 Red Oak Drive, Ste. 109

Houston, TX 77090
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Table VLB 2. List of Investigators for study 190-049, continued (also continued on next

page)

Site No. Investigator Center

€409 David R. Greeley, M.D. eResearch
Technology

30 South 17th Street

Philadelphia, PA 19103-4001

0410 Randall Grimshaw, M.D. Cycle Solutions, Inc
1191 Capitol of Texas Highway, South

Bldg. G, Suite 257

Austin, TX 78746

0412 James L. Heaton, M_D. Blairsville Family
Practice

637 Deep South Farm Road

Blairsville, GA 30512

0413 James R. Herron, M.D. Herron Medical
Center, Ltd.

1150 N. State Street

Chicago, IL 60610

0415 Rakesh Jain, M.D. R/D Clinical Research, Inc
461 This Way

P.O. Drawer B

Lake Jackson, TX 77566

0416 Robert S. Kaufmann, M.D. Southeast
Research Associates

25350 Windy Hill Road

Suite 301

Marietta, GA 30067

0417 Gregory Bishop, M.D.
{Christopher Kelsey, M.D.,
original PI)

[nnovations in Behavioral Health
3969 Fourth Avenue, Ste. 203
San Diego, CA 92103

San Diego Center for Research
3969 Fourth Avenue, Ste. 203
San Diego, CA 92103

0418 Keith Klatt, M.D. Radiant Research
5331 SW Macadam Ave., Ste. 210
Portland, OR 97201

0420 Michael T. Levy, M.D. 450 Seaview Avenue
Staten Island, NY 10305

0421 Benjamin F. Lewis, M.D. Piedmont Clinical
Research
100 West Main Street

Ninety Six, SC 29666

Site No. Investigator Center

0422 Harris H. Mcllwain, M.D. Tampa Medical
Group, PA

4700 North Habana Avenue, Suite 303

Tampa, FL 33614

0425 Linda Murray, DO Radiant Research, Inc
6677-13th Avenue North, Suite 3B
St Petersburg, FL 33710

0427 Richard G. Pellegrino, M.D., PhD Central
Arkansas Research

One Mercy Lane, Suite 502

Hot Springs, AR 71913

0428 Parrick H. Peters, Jr., M.D. Texas Medical
Research Associates

6547 Bandera

San Antonio, TX 78238

0429 Bryan C. Pogue, M.D. Radiant Research Boise
6565 W. Emerald Street, Boise, ID 83704

0430 Robert A. Riesenberg, M.D. Atlanta Center
for Medical Research

811 Juniper Street, NE

Atlanta, GA 30308

0431 Dennis S. Riff, M.D. Advanced Clinical
Research Institute

1211 W. La Palma Avenue, Suite 602,

302, 306

Anaheim, CA 92801

0432 Sid Rosenblatt, M.D}., FACP 16259 Laguna
Canyon Road
Irvine, CA 92618

0433 John Rubino, M.D. Multi-Specialty Research
Assoc. of NC

3509 Haworth Drive, Suite 100

Raleigh, NC 27609

0434 Gladstone Sellers, M.D. Southeast Research
Associates

2550 Windy Hill Road

Suite 301

Marietta, GA 30067

0438 Danny H. Sugimoto, M.D. Cedar-Crosse
Research Center

800 S. Wells Street

Suite M-135, Chicago, IL 60607
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Table VLB 2. List of Investigators for study 190-049, continued (also continued on next
page)

Site No. Investigator Center

0439 H. Mikel Thomas, M.D. CTT Consultants, Inc
8340 Mission Road, Suite 205

Prairie Village, KS 66206

0442 Mark A. Wentworth, M.D. 12702
Toepperwein, Ste. 120
San Antonio, TX 78233

0443 Gerald D. Wolfley, M.D. Radiant Research,
Inc

7555 E. Osborn, Suite 200

Scottsdale, AZ 85251

0444 Laurence G. Yellen, M.D>. Cardiology
Associates

55535 Reservoir Drive, Suite 209

San Diiego, CA 92120

0445 Donald Anderson, M.D. Affiliated Research
Institute

11374 Mountain View Avenue

Loma Linda, CA 92354

0446 Luis E. Angles, M.D. Heart of America
Research Institute

5799 Broadmoor, Suite 138

Mission, KS 66202

0447 Mira Baron, M.D. Rapid Medical Research,
Inc.

29001 Cedar Road, Suite 202

Cleveland, OH 44124

0448 Marshall Block, M.D. Radiant Research —
Phoenix

407 West Osbora

Phoenix, AZ 85013

0450 Michael DePriest, M.D. Las Vegas Center for
Clinical Research

6039 Eldora Avenue, Ste. H

Las Vegas, NV 89146

0451 Steven M. Eisen, M.D. ICSL — Clinicat
Studies

400 Market Street, Ste. 425

Philadelphia, PA 19106

Site No. Investigator Center

0453 Donald L. England, M.D. Radiant Research —
Eugene

755 East 11th Avenue, Ste. 100

Eugene, OR 97401

0454 John E. Ervin, M.D. The Center for
Pharmaccutical Research

1010 Carondelet Drive, Ste 220/224
Kansas City, MO 64114

0455 W, Thomas Garland, M.D. FACC Radiant
Research — Lawrenceville

3100 Princeton Pike, Bldg 1, 3rd Floor
Lawrenceville, NJ 08648

0456 Suzanne K. Gazda, M.D. Neurology Clinic of
San Antonio

4410 Medical Drive Suite 540

San Antonio, TX 78229

0457 E. Walter Hood, M.D. ICSL Clinical Studies
6065 Roswell Road, Suite 820
Atlanta, GA 30328

0458 Richard P. Hull, M.D. North Alabama
Neuroscience Research Associates

1104 Monroe Streat

Huntsviile, AL 35801

0459 Alan J. Kivitz, M.D. Altoona Center for
Clinical Research

1125 Old Route 220 North

Duncansvitle, PA 16635

0460 William S. Mullican, M.D. MediSphere
Medical Research Center,L1.C

1401 Professional Blvd., Suite 100
Evansville, IN 47714

0461 Michaet J. Noss, M.[D. Radiant Research, Inc.
7720 Montgomery Road
Cincinnati, OH 45236

0462 Ana Y. Perez, M.D. Pro-Research Group, LLC
343 W. Houston Suite 702
San Antonio, TX 78205
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Table VLB 2. List of Investigators for study 190-049, continued

Site No. Investigator Center

0463 Adrian Jaffer, M.D.

(Robert T. Reid, M.D., original PI)

Allergy & Rheumatology Medical Clinic,Inc.
9850 Genesee Avenue, Suite 860

La Jolla, CA 92037-1233

0464 Michele Reynolds, M.D, Radiant Research —
Dallas North

7515 Greenville, Suite 801

Dallas, TX 75231

0465 Douglas R. Schumacher, M.D. Radiant
Research-Columbus

1275 Oletangy River Road, Suite 202
Columbus, OH 43212

0466 Jeffrey S. Simon, M.D. Northbrooke Research
Center

9275 North 49th Strect, Suite 200

Brown Deer, W1 53223

Site No. Investigator Center

0467 Kenneth J. Weiss, M.D. Delaware Valley
Research Associates, Inc

922 Fayelte Street

Conshohocken, PA 19428

0470 Diane Normandin, M.D.
(Isabelle Desjardins, M.D.,
original PI)

Clinical Research of West Florida
2147 NE Coachman Road
Clearwater, FL 33765

0471 Walter S. Dunbar, M.D. Medical Dietics, Inc
4300 Paces Ferry Road, Suite 359
Atlanta, GA 30339

0472 Dennis C. McCluskey, M.D. Radiant Research
754 S. Cleveland Avenuc, Suite #200
Mogadore, Ohio 44260

0473 Jeffrey Geohas, M.D. Chicago Center for
Clinical Research

515 North State St., Ste. 2700

Chicago, IL 60610
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Table VLB 3. List of Investigators for study 190-026 (also continued on next page)

Site No. Investigator Center
168 Jed Black, M.D.
Subinvestigators:

——
Human Sleep Lab
780 Weich Road #203
Palo Alto, CA 94304
169 Bruce Corser, M.D.
Subinvestigators:

Cincinnati Regional Sleep Center
2123 Auburn Avenue, Suites 322, 34!
Cincinnati, OH 45219

170 Milton K. Erman, M.D.
Subinvestigators:

/
-/

Denise M. Willlams-Jones,

CCRC

Pacific Sleep Medicine Services, Inc.
9834 Genesee Ave, Suite 328

La Jolla, CA 92037

171 Andrew Jamieson, M.D.
Subinvestigators:

-: /

Sleep Medicine/Research Dept.
Presbyterian Hospital of Dallas
8200 Walnut Hill Ln.

Jackson Bldg. Ground Level

I Site No. Investigator Center

172 Russell Rosenberg, Ph.D.
Subinvestigators:

Northside Hospital Sleep Medicine
Institute

5780 Peachtree Dunwoody Road
Suite 120

Atlanta, GA 30342

173 Thomas Roth, Ph.D.
Subinvestigators:

/

/

Henry Ford Hospital

Sleep Disorders and Research Center
2799 West Grand Blvd., CFP-3
Detroit, MI 48202

174 Martin B. Scharf, Ph.D.
Subinvestigators:

/

Tri-State Sleep Disorders Center
1275 East Kemper Road
Cincinnati, OH 45246

175 Jonathan Schwartz, M.D.
Subinvestigators:

Dallas, TX 75231 /
/!
Sleep Disorders Center of Oklahoma
4401 S. Western
Oklahoma City, AK 73109
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Table VLB 3. List of Investigators for study 190-026, continued

Site No. Investigator Center
180 Marvin Eugene Volimer, M.D.
Subinvestigators:

Community Hospital East
1500 N. Ritter Ave.
Indianapolis, IN 46219

182 Arthur R. Knodel M.D.
Subinvestigators:

St. Clare Hospital

11315 Bridgeport Way SW
Tacoma, WA 98499

183 Carl Rosenberg, M.D.
Subinvestigators;

University Hospitals of Cleveland
Division of Clinical Research
Departments of Neurology & Medicine
Lakeside Building 5512

11,100 Euclid Ave.

Cleveland, OH 44106

184 R. Bart Sangal, M.D.
Subinvestigators:

/

44199 Dequindre #311
Troy, MI 48098

Clinical Neurophysiology Services, P.C.

Site No. Investigator Center

i85 Renata Shafor, M.D.
Subinvestigators:

None

San Diego Sleep Disorders Center
1842 Third Avenue

San Diego, CA 92101

186 James J. Wellman, M.D.
Subinvestigators:

/

The Sleep Research Lab

1970 Chff Valley Way
Suite 101

Atlanta, GA 30329

187 1. Catesby Ware, Ph.D.
Subinvestigators:

/
4

Sleep Disorders Center

Eastern Virginia Medical School/Sentara
Norfolk General Hospital

600 Gresham Drive

Norfolk, VA 23507
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Table V1. B. 4. Study 190-026: Subject Disposition in a "Pivotal” Transient Insomnia
Efficacy, Parallel Group Trial in Healthy Adults.

A tota! of 436 subjects were randomized to treatment, as follows:

Placebo: 98 subjects;

Esopiclone 1.0 mg: 47 subjects;
Esopiclone 2.0 mg: 97 subjects;
Esopiclone 3.0 mg: 98 subjects;
Esopiclone 3.5 mg: 96 subjects.

Only one subject discontinued; one (}.0%) placebo-treated subject left during the study

visit because of a family emergency (Reference: EOT Table 1.1.1).

Table VL. B. 5. Study 190-045: Subjects Disposition in a 6-Way Cross-over 2-Night PSG
Adult Chronic Insomnia Study.

Subject Disposition N (%)
Randomized* 65
Completed 63 (96.9%)
Discontinued 2 (3.1%)

Voluntary 1 (1.5%)
withdrawal
Protocol violation 1(1.5%)

*Subjects were randomized to one of six treatment sequences in this 6-

way cross-over his study.

Table VL. B. 6. Study 190-046: Subject to Disposition in a 6-Week . "Pivotal” Adult
Outpatient Chronic Insomnia Trial.

Subject Disposition Placebo Esopicione 2.0 mg Esopiclone 3.0 mg
n (%) n (%) n {%)

Randomized 99 (100.0) 104 (100.0) 105 {(100.0)

Completed 94 (949 97 (93.3} 10t (96.2)

Discontinued 5 (5.1) 7 (6.7 4 (3.8)
AE G (0.0) 3 (29 ¢ {00
Protocol violation 2 2.0 2 (1.9) 0 (0.0}
Voluntary withdrawal 2 (2.0) 2 (1.9 2 {19
Laost to follow-up 0 (0.0) 0 (0.0 0 (0.0)
Treatment failure 0 (0.0 0 (0.0) 0 0.0}
Did not meet entry criteria 0 (0.0) 0 0.0 b (1.0)
Other 1 (1.0 O (0.0} i (1.0)

Referenee: 80X Tahle 117
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Table VL.B.7. Study 190-047: Subject Disposition in a 2-week "Pivotal” PSG-Efficacy
Trial in Elderly Patients.*

Esopiclone Esopiclone
Placebo 1.5 mg 2.0mg Total
Disposition n (%) n (%) n (%) n (%)
Randomized 128 28 136 292
Completed 122 (95.3) 28 (100.0) 133 (97.8) 283 (96.9)
Discontinued 6 (4.7 ¢ (0.0) 3 22 % (3.1)
AE 3 Q3 0 (0.0) 2 (L5} 3 (L7
Protocol violation 1 (0.8) 0 (0.0) o (0.0) 1 {0.3)
Voluntary withdrawal 2 (1.6) 0 (0.0) 0 (0.0) 2 0.7
Did not meet entry criteria o (0.0 0 (0.0) 1 (0.7) 1 {0.3)

Note: Percentages are calcubated from subjects randomized.

*Two subjects received of double-blind treatment twice (i.e. participated in this study at

two different sites) as described in this review.

Table VL. B. 8. Study 190-048: Subject Disposition in a 2-week "Pivotal" PSG-Efficacy
Trial in Elderly Patients.*

Escpiclone Esopiclone
Placebo 1.0 mg 2.0 mp Total

Disposition n (%) B (%) n (%) n (%)
Randomized 81 74 79 234
Randomized and dosed 80 72 79 231*
Completed 73 (91.3) 67 (93.1) 70 (88.6) 210 (90.9)
Discontinued (8.8) 5 (6.9 9 (1.4 21 9

AE (6.3) 1 a4 2 (2.5) & (3.5)

Voluntary withdrawal 2 (25) 228 7 (8.9) 1L (4.8)

Did not meet entry criteria 0 (0.0) I (1.4) 0 0.0 1 (4)

Other 0 (6.0 1 (1.4} ¢ 00 b @4

* Three subjects were randomized but discontinued from the study before receiving anv study medication (sec below

for details).

Note: Percentages are calculated from subjects randomized and dosed.

Reterence: Table 14.1.1, Appeadix 16.2.1.
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Table VL. B. 9. Study 190-049: Subject Disposition in a Long-term Trial on Adult
Outpatient with Chroaic Insomnia.

H

.

’

DOUBLE-BLIND PERIOD

OPEN-LABEL PERIOD

(MONTHS 1-6) (MONTHS 7-12)
Subject Disposition Placebo Esopiclone 3.0 mg Esopiclone 3.0 myg
n (%) n (%) B (%)
Randomized 196 - 595 -~ - -
Received treatment 195 (100) 393 (100) 471 (100)
Completed 6 months of treaunent 11t (1)) 6 (6l) 38 (Y
Discontinued 84 (43} 233 (39 8 (19
AE 14 &) 76 (13) 18 E))
Protocol violation 7 €3] 17 (3) 9 2}
Voluntary withdrawal 50 (26) §1 (14) 35 (M
Lost to follow-up 8 (€)} 32 " 15 (3)
Did not meet entry criteria l H 0 )} 0 (4]
her 4 ) 7 (1) 12 3

Note: Percentages are based on subjects who received treatment. Only those reasons for discontinuation that actually
occurred have been displayed. Subjects 420004 and 460010, who were randemized 10 esopiclone 3.6 mg and placebo,
respectively, voluntarily withdrew prior to the ficst dose of study drug: Subject 439034, who was randomized to esopiclone
3.0 mg, was discontinued for Other reasons prior to the first dose.

Reference: COT Table 145,
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Table VL. B. 10. Demographic Features of the ITT Population in Study 190-045 on Non-
Elderly Chronic Insomnia Patients

Trentment Sequeace*
Churacteristic | Statistic ACBEFD | BDCFAY. | CEDABF | DFEACA | EAFCDB | FEBADEC Al
=8y | o=y | vty | vt | Neaz) | nerzy | Subiesss
{N=65}
Age (yours) N 8 12 10 il 12 12 635
Mean 0.3 428 41.2 0.2 13 175 106
S 79 7.6 a8 8.3 14.1 10.0 97
Median 40.5 435 40.0 38.0 37.0 375 8.0
Mig, Max 3l.82 32, 53 27,55 2156 3243 24.55 22,63
Race
Caugasian ni% S62.5) | 10(B33) | 34300) | 1009 | R(66T) £{66.7} | 44i67.1
Black n (%) 2(25.0) 1(8.3) 3¢30.0 1¢9.5) 230 3(25.00 1320
Astan n(%) (0.0 0.0 2(20.0) 0{0.0) 0{0.0) 1(8.3) 1¢4.6)
Hispanic n (%) 1(12.5) 1{8.3) 220.0) 0 (0.0) 1(8.3) 0 ¢0.0) S(Ih
Gender
Fewmale (%) FR7.5) [ 1191 | Tr0.0) 9{81.8) 8 (66.7) arsom | |Raam
Male n (%) 1(12.3) 1(8.3) 3030.0) 2R 4(333) a0y | 17026
Height (cm) N 8 2 10 11 12 12 63
Mean 162.4 167.9 165.0 165.6 1635.6 i 166.6
$0 ] 2.0 119 7.1 no 9.4 9.0
Median 163.8 163.7 163.1 165.1 1626 1746 165.1
Min.Max | 17177 | 160,189 | 145,183 | 155,179 | 152,188 | 152183 | 145189
Weight (k) N R 12 10 1 12 12 65
Mean 0.7 724 6.3 743 79.9 750 734
sSD {3.9 16.5 16.7 19.3 19.0 HI 164
Median 76.9 66.5 66.0 68.9 743 78.2 726
Min, Max 21,84 52, 106 13, 100 5,118 1106 34,92 45118
BMI (kg/m’} N H] 12 1 11 12 12 63
Mean 26.7 357 24t 27.0 90 236 264
5D 4.3 5.5 kI 6.6 6.0 il 5.1
Median .6 24.1 335 249 29.6 254 3.3
Min, Max 19.33 19,38 17.32 19.42 20, 40 26, 32 17,42

*Treatment sequence: A = placebo; B = esopicione 1.0 mg: ¢ = esopickwe 2.0 mp: D = esopiclone 2.5 my: E = esopiclone 3.0 myx
F = 10.0 mg zolpidem,
Reference: Table 14.1.3.
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Table VL. B. 11. Demographic Features of the ITT Population in Study 190-046, Non-
Elderly Chronic Insomnia Patients

Characteristic Statistic Placcho Esopiclonc Esopiclone All P-value'
(8=99) 2.0mg 30 mg Subjects
{n=104) (n=105) {N=308)
Age (years) N 99 104 IS 308 0.1094
Mean (50)) 40.8(11.8) 40.6(11.5) 3R0011.7) 398017
Median 41.0 40.0 37.0 39.0
Min, Max 21,64 21. 65 N,03 21,064
Race 0.6833
Caucasian n (%) 63(63.6) 69 (66.3) 72 (68.9) 204 (66.2)
Black n (%) 18(18.2) 19(18.3) 14133 31(16.6)
Asian n (%) 3(3.0) 32 REOR] 9{2.9)
Hispanic n (%) 153{13.1) 11 ¢10.6) 16(13.2) 40 ¢13.0)
Other n (%) 2¢2.0) 209 010.0) 4{1.3)
Gender 0.0325
Male n (%) 43 (43.4) 38 (36.5) 28 (26.7) 109 (35.4)
Female (%) 56 (36.6) 66 (03.5) T7(73.5) 199 (64.6)
Height {cm} - male N 43 37 28 108 0.2317
Mean (5D) 178.5 (3.9} 1771 (7. 175.7 (8.4 17L3(7.0)
Median 180.3 1778 179.1 178.4
Min, Max 165, 189 157. 196 152, 185 152,19
Height {¢cin} - female | N 36 66 76 198 0.3299
Mean (SE)) 163.5 (7.6} 164.60 (7.4 164.9 (5.9} 164.4 (7.3}
Median 165.1 165.1 163.1 1631
Min. Max P44 180 137, 179 137, 183 137, 143
Weight (kg) - male | N 43 37 28 108 0.7282
Mean (512) 832 (134 B5.9(13.3) R3& (140 845 (134)
Median 80.7 854 R2.0 839
Min, Max 64, 125 38,124 39110 38,123
Weight (kg) - female | N 36 G 76 . 198 0 1041
Mean (S1) 69.7 (14.0} 77.04{232) T3.2(17.2y 73.5(18.8)
Median 67.5 68.9 70.3 68.7
Min, Max 45,113 435, 168 44,123 44, 168
BMI (kg/m™y N 99 03 104 106 0.0498
Mean (8D) 26.1 (4.3} 28.0{6.7) 27.046.1) LF AN
Median 253 268 20.3 259
Min, Max 19,42 19, 57 I8, 3¢ ik 57

'Continuous variables were analyzed using an ANOVA model wilh effects for treatment and site. Cateporical variables
were anilyzed using the Cochran-Mantel-Haenzel 1es1 for general association controlling for site.

Relerence: Table 14.1.3.
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Table VL B. 12. Demographic Features of the ITT Population in the Double-blind Phase of
Study 190-049, Non-Elderly Chronic Insomnia Patients

Placebo Esopiclone All Subjects P-value'
Characteristic | Statistic (n=195) {n=591) (N=788)
Age (years) n 195 393 788 0.2380
Mean (SD)) 43.2(il.1) 44.3(11.4) 44.1 (11.4)
Median 44.0 45.0 43.0
Min, Max 21,65 21,69 21, 69
Race 0.2874
Caucasian n (%) 153(78.5) 469 (79.1) 622 (789
Black n (%) 2T(13.8) 77(13.0y 104 (13.2)
Asian n (%) 5(2.0) 3(0.8) 19{1.3)
Hispanic n (%) 10{5.1) 38 (6.4} 48 (6.1}
Other n (%) 0(0.0) 4{0.7) 4(0.5)
Gender 0.7526
Male n (%} 70(35.9} 2204371 290 36.8)
Female 1 (%) 125 (64.1) 373 (62.9) 498 (63.)
Height (cra) n 195 390 785 (.2132
Mean {SD} 168.1 {(9.7) 169.0 (9.6} 168.8 (9.6)
Median 167.3 167.6 167.6
Min. Max 145,193 137196 137, 196
Weight (kg) n 195 391 786 0.0027
Mean (SD) 791 (21.8) 84.5(22.) 3.2(22.2)
Median 758 81.6 80.2
Min, Max 42,171 37,168 37,171
BMI tkg/m®s | n 143 549 784 10039
Mean (SD) 27.8(6.5) 19.5(7.2) 29.1¢7.1)
Median 265 28.1 2718
Min, Max 15,49 17,39 15,59

IContinuous variables were analyzed using an ANOVA modef with effects for treatment and site. Categorical variables
were analyzed using the Cochran-Mantel-Haenzel test for general association controlling for site.
Note: This table summarizes data for Population A + €, see Figures 9.7.1.2-1 and [10.1-2 for the description of the

populations.

Reference: Table 14.1.3A.
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Table VL B. 13. Demographic Features of the ITT Population in the Open Label-Phase of
Study 190-049, Non-Elderly Chronic Insomnia Patients

Open-label Previcus Double-Blind Treatment
Esopiclone 3 mg Placebo Esopiclone 3 mg
Characteristic Statistic (n=4T1) (n=111} {N=360)
Age (years) n 471 i 360
Mean (SD) 45.6 (11.0) 451 (11.0) 4357 (i1.1}
Median 46.0 45.0 46.5
Min, Max 21,63 21,65 21.64
Race -
Caucasian n (%) 379 (80.5) 88 (79.3) 291 (80.4)
Biack n (%) 39(12.5) 14(12.6) 45(12.5)
Asian n (%) 7(1.5) 3(2.7) 4¢1.1)
Hispanic n{%) 24 (5.1) 6 (5.4) 1R (5.0h
Other n (%) 2(D.4) 0(0.0) 2 (0.6)
Gender
Maic a (%) 176 (37.4) 37 (33.3y 139 (38.6)
Female n{%) 295 (62.6) 74 (66.7) 221 (61.4)
Height (cm} n 470 L 339
Mean (SD) 168.5(9.7) 166.4 (9.6 169.2 (9.7}
Median 167.6 165.1 167.6
Min, Max i45.196 145,193 147, 196
Weight (ky} n 471 I 360
Mean (SD) 42.4(22.3) 76.3(21.0) 84.3(22.4)
Median 78.9 72.6 §2.1
Min, Max 37,170 44, 141 37,170
BMI (kg/m’) n 470 111 359
Mean (S0)) 28.9(7.1) 27.416.5}) 204 (7.2)
Median 27.6 26.0 28.1
Min, Max 16, 58 16, 48 17, 5%

Note: This table summarizes data tor Population B + D, see Figures 9.7.1.2-1 aud 10.1-2 for the description ot the

populations.

Reference: Table 14.1.2B.

NDA 21-476

Page 149




Table VL. B. 14. Demographic Features of the ITT Population in Study 190-047 Elderly
Chronic Insomnia Patients

TeAms g TSRSV Sac e rasasT eaTL W yma sltetio g m 4w e eammsa sy

Characteristic Statistic Placeho Esopiclone 1.5 mg | Esopiclone 2.0 mg | P-value |1}
(n=12%) {(n=18) (n=136)
Age (years) N 128 28 136 0.2826
Mean (SD) T0.7(4.M 714 (58.1) 71.5(5.2)
Median 70.0 70.5 1.0
Min, Max 64, 85 65, 81 64. 86
Race Caucasian { n (%) 116 (90.6) 27(96.4) 120 (88.2) .9593
Black n (%) 8(6.3) [ (3.6} 11 (8.1)
Asian n (%) 1{0.8) 0. 1(0.7)
Hispanic n (%) 3(2.3) 0(0.0) 4(2.9)
Gender | Male n (%) 37289 11(39.3) 49 (36.0) 0.3102
Female n{%} 91 (71.1) 17(60.7) 87 (64.0}
Height (¢en1) — male N 37 1} 49 0.3236
Mean (SDy | 1735 (7.4 174.7 (7.6} 174.6 (8.1}
Median 177.8 172.7 176.5
Min. Max 155, 188 163, 188 150,191
Height (cm) - female | N 9N 17 87 0.8929
Mean (SD) | 161.8 (6.7) 161.1 ¢4.6) 161.7 (6.5)
Median 162.1 161.3 162.6
Min, Max 147, 180 152, 170 144,174
Weight (kg} - male N 37 i1 49 0.6271
Mean(SD} | 829(12.5; 85.2 (16.0) 813(12.2)
Median 79.8 88.5 81.2
Min, Max 64, 116 39119 57.117
Weight (kg - female | N 91 17 86 0.2062
Mean (SD) | 68.4 ¢13.5) 7140104 FOT (.
Median 63.7 7.7 67.6
Min. Max 44, 117 49,93 42,102
BMI (kg/m") N 128 28 135 0.2185
Mean (83D 26.3(4.2) 27.7¢4.3) 26,9 4.0
Median 257 27.6 26.3
Min, Max 18, 39 20, 37 16, 38

I Continuous variables were analyzed using an ANOV A model with effects for treatment and site. Categorical
variables were analyzed using the Cochran-Mantel-Haenze! test for general association controlling for site. Only the
placeba and esopicloue 2.00 my groups were included in the analyses.

Retference: Tabic 14.1.3.
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Table V1. B. 15. Demographic Features of the ITT Population in Study 190-048 of Elderly
Patients with Chronic Insomnia.

Characteristic Seatistic Placebo Esopiclone Esopiclone Al P-value'
(n=80) 1.0 mg 20 mg Subjects
(n=72} (n=79) (N=231)
Age (veurs) N 80 72 79 Pk 0.7373
Mean {SD) 0054 72.7(4.3) 722455 72.3(49)
Median 720 720 720 72.0
Min, Max 64,83 63.82 64, K5 64. 85
Race ) 0.2840
Caucasian n (%) 75(91.8) (9 (95.8) 79 (100.0} 223 (96.5)
Black n (%) 3(3.8) 2(2.8) 0 (0.0} 5020
Hispanic (%) 2(2.5) 1{14) 0(0.0) 3(LY)
Gender .6764
Male u (%) 3R EANCER 36{45.5) 934249
Female HERA] 49 (61.3} 41 (36.9) 43 (34.4) 133 (37.6)
Height (cntd — male N kH il 35 97 0.6226
Mean (51)) 177.0(7.3) 1748 (7.0) 175.6(8.1) 175.8(7.5)
Median 1763 1753 177.8 176.0
Min, Max 137,189 160, 183 160, 188 157,189
Height (cm) - female | N 47 40 4] 128 0.9932
Mean (SD) 162.0(6.1) 161.7 (5.0) 161.7 {6.7) 16i.8(6.1)
Median 102.6 1626 160 0 162.6
Min, Max 147174 130, 175 150,178 147,178
Weight ihg) - male N 31 3l 36 o8 0.6969
Mean (SD) 83.1 (17.0) 4.8 (133 R42(138y 85.6 (147
Median 848 B2.1 826 3.1
Min, Max A0, 145 of), 10 01,125 50, 145
Weight (hg} - fenale | N 49 41 43 133 0.4803
Mean (SI)) 69.1(15.3) 70.2¢12.5) 67.2(10.7 68.8 (13.0)
Median 640 71.2 633 674
Min. Max 49,110 49,114 49.90 49 116
BMI tkgimt N 7% 71 "7 224 0.5054
Moean (51)) 27000 37.2(4.5) 263 (3.7 268 (4.4)
Median 261 26.7 26.3 26.5
Min. Max 18.43 19,42 20,41 18.43

'Continuous variables were analyred using an ANOVA mudel with eflects for ircatment and site. Catzyorical variables
were analy zed using the Cochran-Mamiel-Haensel tes for general association controlling for site,

Rederence: Table 14.1.3.
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Table VL. B.16. Demographic Features of the ITT Population in Study 190-026

(S)-Zopiclone
Placebo 1.0 mg 2.0mg 3.0 mg 35mg

Parameter (n=98) (n=47) (n=9T) (n=98) (n=96)
Age (years); mean (8D) 316 6.8 336 (7.0 154 (7.7) 33.2 (6.9) 338 (8.1
CGender

Male: n (%) 10 404 24 (5L 37 (38.1) 49 (50.0) 37 (38.5)

Fenuale: n (%) 58 (39.2) 23 (489 60  (61.9) 49  (50.0) 39 (61.5:)
Race

Caucasian; n (%) 15 (76.3) M (723) (794 77 (78.6) 79 (813

Black: n (%) 15 (153 10 (213 17 (17.5) 15 (153) 14 (14.6)

Asian: 0 (%) 3 (3.1 2 4.3) 2 2.0 2 i2.0) 1 t.m

Hispanic; n (%) 5 G0N i 2. 0 (10 4 4D 1 (1.0)

Other; n (%) 0 (WM LR (1K ] 1 (o G0 00 L (1
Height (em)

Males; mean (SD) 1769 (6.9 | IRL.I 6.7y | 180.8 (6.3} | 180.] 6.4) | 1801 (6.4)

Females; mean (SD) lo3.6  (7.1) | 1o4.] B | 1665 (6.7 | 163.7 (G4 | 16680  (5.6)
Weight (kp)

Males; mean (SD}) R0.5  (10.h 822 (12.00 838 (11.8}y B4 (12.6) 84.1 QX))

Females; mean (8D) 649 (9.9 (N (9.4) 650 (10.2) 63,1 &1 061 (11.2)
BMI; mean (SD) kg/m” 45 (30 246 G 43 34 2471 (3.5 247 (39
Reference: Table [4.4.3.1.
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Table VIC.1. Study 190-045 Schedule of Assessments

Pre-Screen l Sereening Dosing' End-uf-Studs®
Observation and Procedure Visit { Vinis2.5,4.5,6,7 Visit8
Timing -18 fo -4 H$w -1 Pre-dosing | Post-dosing | Washout §-7 duys from
days days 3-7 days Last dose
_Te_lephone prescreen X
questionnaire
Sleep dinry X
Informed Consent X
Inclusion/Exclusion Criteria X X
Medical Historys Sleep X
Historv/Psychiatric History
12-lead ECG X X
| Vital Signs X X X X
‘ Physical Examination including X X
‘ Brief Neurological Cxam
i Rombery, Test X X X
i Heel-lo-Toe Gait Test X X X
‘ Clinical Laboratory Tests X X
Hepatitis B & C Test X
| Urine Drug Screen X X7 X7
| Serum Pregnancy Test X X
Urine Pregnancy Test X7 X!
Advense experiences X X X X X X
Concomitant Medications X X X X X
PSG Recoeding X* X
Morning Quustionnaire X X
Exening Questionnatre X X
POMS questinnnaire X X
Medical Events Calendar X X X X X X

f. PSG recording stan e was based on median bedtime £ 30 minutes as caleulated from the sleep diary. The Evening
Questionnaire and POMS were completed prior o PSG reconding stan. The Morming Questionndire was completed cach
morning atter PSG o recording was complete.

Single-bling placeho was administered prior 1o all screening PSGs.

Each dosing visit was two nights. Subjects were discharged each moming afler completing ail evaluntions. The washout period
between each dosing was 3-7 days. There was no washout period afler Visit 7: jastead. all subjects returned for an end-of-study
visit 3-7 days after the last Visit 7 dose.

4. Obtained ur first sereening PSG and on Day | ol euch Visit,

Completed within 5-7 day s after last dose. All sandemized subjects who prematurely discontinued vampleted tis s isit at the
lime of discontinuation.

[

h
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Table VIC2. “Next Day Effects” Parameters in Study 190-045.
. Morning sleepiness (mm}; Measured by a visual analog scale with the Morning
Questionnaire, where 0 mm = “very sleepy” and 100 mm = *“not at all sleepy™.

. Daytime alertness (mm): Measured a visual analog scale with the Evening
Questionnaire, where 0 mm = “very sleepy” and 100 mm = “wide awake and alert™.

« Daily ability to function (mm): Measured by a visual analog scale with the Evening
Questionnaire, where 0 mm = “poor” and [00 mm = “excellent”.

«  POMS: Mood states included six categories called mood factors (i.e., factors) with
each factor receiving a score based on subject’s scoring of individual items (i.c.,
adjectives). Factors included tension-anxiety, depression-dejection, anger-hostility,
vigor-activity, fatigue-inertia, and confusion-bewilderment. The adjectives that were
presented to the subjects and their corresponding factor are presented in
Table 9.5.1.3.1-1.

APPEARS THIS WAY
ON ORIGINAL
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Table VIC3. Objective PSG Efficacy Measures in Study 190-045

Sleep induction, sleep duration, and sleep maintenance parameters

Latency to persistent sleep (LPS; minutesy: time from lights out to the first of

20 consecutive epochs (10 minutes) of non-wake, as determined by PSG recordings.
Sleep efficiency: (total sleep time)/(total recording time) x 100. For this endpoint,
total sleep time was defined as the number of non-wake epochs from the beginning of
recording to the end of recording divided by 2. Iftotal recording time was greater
than 960 epochs (480 minutes), total sleep time was calculated from the PSG
truncated at 480 minutes.

Wake time affer sleep onset (WASQ; minutes): The number of wake epochs after the

onset of persistent sleep to the end of the recording, divided by 2.

Number of awakenings: The number of times. after onset of persistent sleep. that
therc was a wake entry of at lcast one-minute duration. Each awakening must have
been separated by an epoch of non rapid cye movement (NREM) sleep stage 2, 3/4,
or rapid eye movement (REM) sleep.

Wake time before persistent sleep (minutes): The number of wake epochs that
occurred before the onset of persistent sleep divided by 2.

Wake time during sleep (minutes): The number of wake epochs after the onset of
persistent sieep prior to the fast NREM sleep stage 2, 3/4, or REM sleep, divided by
-

Wake time after sleep (minutes): The number of wake cpochs from the last NREM
sleep stage 2, 3/4, or REM sleep to the end of the recording, divided by two. If there
were no NREM sleep stages 2, 3/4, or REM sleep, wake time after sleep included all
wake epochs after onset of persistent sleep divided by 2. The end of recording was
considered to be at 480 minutes (960 cpochs) if more epochs were present.

Sleep architecture parameters

Percent of total sleep time in NREM sleep stage 1: (sleep time in NREM sleep stage

1 ¥(total slecp time) x 100.

Percent of total sleep time in NREM sleep stage 2: (sleep time in NREM sleep stage
2)/(total sleep time) x 100,

Percent of total slecp time in NREM sleep stage 3/4: (sleep time in NREM sleep stage
3/4)/(total sleep time) x 100,

Percent of total sieep time in REM sleep: (REM sleep time )4 total sleep time) x 100,

Total time in NREM slecp stage 1: Minutes of sleep.

Total time in NREM sleep stage 2: Minutes of sleep.
Total time in NREM slecp stage 3/4: Minutes of sleep.
Total time in REM sleep: Minutes of sleep.
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Table VIC4. Subjective Efficacy Measures in Study 190-045 (from the Morning
Questionnaire)

Sleep latency {minutes): Time after lights-out until sleep.
Total sleep time: Minutes of sleep.
Number of awakenings: Number of times awake during sleep.

Wake time after sleep onset: Minutes awake after sleep onset, before awakening for
the day,

Quality of sleep: Measured by a visual analog scale where 0 mm = “poor” and
100 mm = “excelient™.

Depth of sleep: Measured by a visual analog scale where 0 mm = “very light” and
100 mm = “very decp”.

APPEARS THIS WAY
ON ORIGINAL
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Figure VIC1 A-C. Study 190-045 Efficacy Results (ITT Population).
Panel A. Primary Efficacy Variable: Median Objective LPS

304

25 1

20 4

%llllll

Placebo 10mg 20mg 25mg Zoipidem

10.0
Esaopicione ._._._.....J 0.0mg

‘ #Hop<00B1. The pairwise comparison with placebo used the appropriate contrast rom : ANOVA model on rank transtormed data with
treatment, sequence. and visit as fixed effects and subject nested within sequence as a random eftect.

| Reference: Table 14.2.1.

Minutes

Panel B. “Key” Secondary Efficacy Variable: Median Objective Sleep Efficiency

94 -

92 4

90 dede ke

®

B8 4

86 -

84 A ¥

Placebo 1.0mg 20mg 25mg Zolpidem

1
Esoprclone .____J 00mg

*P<0.03: ##*ps00001. The pairaise comparison with placebo wed the appropriate comrast frons an ANOVA model on rank-transformed
data with treatinent. sequence, and visit as fined effects and subject nested within sequence as a random effect.

Keference: Table 14.2.2.

Panel C. Another “Key” Secondary Efficacy Variable: Median Objective WASO
40 4

36 4

32 9

zs;l T

Placebo 10mg 20my 2%mg Zolpidem

Esopiclone —~___.J 100 mg

*p=<0.05. The pairwise comparison with phicebo used the appropriate contrast from mn ANOVA model on renkh-transiormed data wil
treatment. sequence. and visit as fixed eifects and subject nested within sequence as a random cffect,

Minutes

Reference: Table 14.2.3.
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Table VICS Panels A-C, Study 190-045 Efficacy Results (ITT Population).
A. Primary Efficacy Variable: Median Objective LPS

Esepiclone
Zotpidem

Objrective Latency Placcho Lémg 2.0 mg 2.5 mg I0mg 10.9 mg
tu Persisient Jleep
(bntes) (n=63) {=63) {N=h3) {N=65) {nm6d) {n=64)
N 63 63 63 65 o4 64
Mean 378 25.2 201 18.6 18.3 16.6
s 3.1 4.1 1 7.6 18.7 19.6 144
Median 204 16.8 15.5 138 13 i3l
Min, Max
0wra|ll treatment 20,0001
elfeci
Pairwise p-value vs. 20.0001 <0.0001 <0.0001
placcbo”

‘The overall treatment effect was tested using an ANOVA mode! on rank-transformed-data with tresment, sequence. and vieit s fixed
effect: and sobject nested within sequence ns a random ctfecs. The analysis compared the thewe highest esapiclone dose groups
combined (241 2.5, and 3.0 my) with the placebo group using tie ANOVA mdef with the contmst betweon the theee esopickine
groups comhined and the placebo group.

“The pairwise comparison txed the appropriate contrast from e samw ANOVA model,

B. “Key” Secondary Efficacy Variable: Median Objective Sleep Efficiency

Esopiclone
Zolpidem
Qljective Sleep Flucche 19 mg 10 mg L5 my Al mg 1046 mps
. I/-
Ffficiency (%) (n=6}) (ne63) (N3 (N=65) {n=64) (n=64)
N () 63 63 65 6d 6d
Meun 8.9 6.8 8.9 Ry.7 #9.2 R85
sD R A 10 6.4 8.1 6.3
Median S6.4 8.0 6 .4 az.u #9.4
Min, Max —
Overall wreatment S
etfaet” STLO0G)
Pairaise palue v. £.0065 <03 0 .00 S0O001 SO.0001
placeiny

' The overall ncalment effet was 1ested using an ANOVA inodel on pank-transonted data with rcatment, soqueace. and visit as liaed
cltects and subject sested within sequence as n radon efloct. T amat siz companad the tiree highest esopicione dose sroups
combinesd (2.0, 2.5, amd 3.0 g} with the placeba grmp wsing the ANOVA anaded with e comtrant betwcen the three wvopiclone
groupq combined and the placeda prowp.

“Ihe pmsrnise comparison wsed the approgiriate contrast feont the <une ANOVA model.

C. Another “Key” Secondary Efficacy Variable: Median Objective WASO
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Esepiclonr
Zalpidem

Ohjective Wake Placcha 1.0 g 18w T5mg 38 my 1.0 my
Time After Sleep oy
Quset (mivmtes) 1[5 %] {0=43) (N=63) (N=65) (o=} (a=id)
N 63 3 &3 65 L2 64
Moan 43.1 414 36.0 33t 350 393
5D 325 2635 5.0 232 3y pl Jad
Modian 9.0 358 s 0.5 253 M3
Min, Max ~p——
Owverall treatment 0.0086
elfect’
Pairwise pvaluc vs, 00104 00184 0.0122
placeba’ N
Mhie oveerall trcatmen ofbeet nas texled using an ANOVA piode] on fumk trfi d data with i vanil as fineed

eMects and subject nesten within sequetice as 3 Tesdom effect. 1 he analysis compned the shiee highest cwpmlom deve proaps
combined (20 2.5, snd 3.0 mygh with the placebe prongs yaing the ANOVA el with the conrsit betwewnt the iree evopickons
roups combined s th plage grmp.

“The: pairwise comparkson sxod the AppRpriae conirast Im the ssine ANOVA madel.
Refuremwe Tabe £4.2.3,

Figure VIC2 and Table VIC6 Study 190-045 Results on an Additional Secondary Variable:
Median Objective Number of Awakenings (ITT Population).

Figure VIC2.
8 -
7.5 1
&
g 77
£
X 651
z
<L 6 4
s
= 551
3
E 54
3
Z 454
4
Placabo 1.0mg 2.0 mg A0mg Zolpidem

| 10.0 mg
l—————Esopiclone

+n<(1.01. The pairwise comparison wilth placebo used the appropriale contrast from an ANOVA modet on rank-transformed data with
treatment. sequence, and visit as Nxed effects and subject nested within sequence as a rodom eftect.

Table VICo.
Esopiclone

Zolpidem
Objective Number Placebo 1.0 mg 10 mg 15mg 30 mg 1.0 mg
of Awakenings (n=63) (0=63) (N=63) (N=65) (n=64) (n=64)
N 63 63 63 65 64 64
Mean 7.7 7.8 76 B A 6.5 7.2
SD 4.1 as 45 44 44 4.3
Median 6.5 75 6.5 7.0 53 6.8
Min, Max —
Pairwise p-value vs. 0.4795 0.5983 0.1587 0.0031 0.183%
placebo

'"The pairwise comparison used the appropriate contrast from an ANGOV A madel on rank-transtormed data with veatment. sequence,
and viait e fined eflects and sebject nested within sequence as a random effect.
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Table VIC7 Study 190-045 Results on Additional Secondary Variables (Objective and
Subjective Measures).

Esopiclonc” Zolpidem
Placeho” 1.0 mg 20 mg 25mg 3.0 mg 10.0 mg"
Efficacy Messure {n=63) (n=63) (n=63}) (n=65) (n=64) (n=64)
Additional Objective Measures -
Wake Time Before Persistent Skeep 270 |3 g*e* 1200 10,39+ 1).8*%+ Q9 Jres
{min)
Wake Time During Sleep (min) 30.8 8.0 260 253+ 2330 274
Wiuke Time After Sleep (min) 6.3 0.5 0.0 0.3 0.5 0.3
Subjective Measures
Sleep Latency (min) 47.5 27.5%0% 5.0 2509 25,04 25, 0%%e
Fotal Sleep Time {min) 3750 3825 412.5%%% | 420.0%** 420.0%** 411.3%**
Number of Awakenings 1A 30 30t 3.0 2544+ 254
Wiake Time Afier Sleep Onsel (min) 2.3 350 27.5%+ 25,00 28 8% 30.0*
Quality of Sleeph 43.5 47.0+ FR.GH 35.0%* 6 (pxe* 3G.0%%*
Depih of Sleep’ 40.3 460.0% 36,57 3304 59. 5%+ 36,50+

*0.01<p=0.05; **Q.0001 <ps0.0J; ***psd. 0001, The pairwise comparison was performed using the appropriate contrast from an ANOVA
model on rank-teansformed data with reatment. sequence, and visit as fised effects and subject nested wishin sequence as a random effect.

Al values represent group medians.
"Measused by a visual analog scale, where 0 nun = “poor” and L0 mm = “excellenl”.

“Measured by a visval analog scale, where 0 mum = ~very light™ and 100 mm = ~very deep™.

APPEARS THIS WAY
ON ORIGINAL
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Table VIC8 Panels A-C. Study 190-045 Results on “Next Day Effects” Subjective Measures
(ITT Population)
A. Subjective Morning Sleepiness

Esopicione

’ Zulpidem
Moroing Sleepiness Placeho L0 mg 2.0 mg LSmg lomg 100 my
()’ (0=63) (n=63) (N6} (N=65) (n=64) (a=64)
N 62 62 a3 64 63 63
Mean 398 438 +4.6 4.7 AR 433
sD 20.1 220 213 199 228 204
Median 3638 423 40 453 44,5 435
Min. Max — ——
:"m palue va. 0.1842 0.0670 [ 0.0416 a.0307 0.1257

=~ it all sloepy™.

"Menasnrements gre based on 8 100 mam visuat analog scale Troat the Moming

Questionnaine. where it mm =~ “very deeps ™ and 10 mm

e putirize compazison was parfoned Wsing the appeopriate contrast frotm mm ANOVA model with treatiment, sequcice, and visit a
fixed effects. amd subject pested within seguence as & rndom etfect,

B. Subjective Daytime Alertness

Esupiclone

Lalpidem
Daytime Alertaesy Placebe 1.0 mg 2.0 my 2.5 my RN ¥ 10.9 mg
(mum)! =63 n=63) (N=b3) (N=65) (n=64) (n=64)
N 61 63 63 63 63 64
Mean 47.0 525 5.2 5.7 12 558
5D 24 2.6 23 15.6 LY 217
Median 40.0 RFAL 30.3 5.4 3640 623
Min. Max  —
::“i"‘"i"“_i pvalue . 0.0968 0.0004 0.2731 0.0567 00012

"Measurements ¢ based on a 00 mm isual anako seade from the Uvening Questionnaire, whore 0 mm = “vem deeps ™ and [0 mm

- “widic awake and alert”.

*The pairwie CeMDPRArSOHE Wit s perfoemed sing the appeop e Sonirast fiont an ANCONVA mode! witl freacment, saquence, wwd +isa
as fixed effects. subject nasted withim sequence a< s random effect, and the Pre-dnzd A385SMEenT 15 2 Conariag.

Newe: Al values refer 10 post-dine messaraments.

C. Subjective Daytime Ability to Function

Esopiclone
- e Z .‘ id m

Pavtime .-\fnhl;I G} Placebo 10 my 2myg 1.5mg 30y 100 mg
Funet i

waction (fua) (=63 (=63 N=6 N=G5) |. (n=td (n=64)
N 61 [ix] [nl 63 6l o4
Mean 512 38.7 .3 TR 36.6 3.2
sn 239 MR g KR M2 26d
Mudian S04 3500 g 510 D 330
Min, Max — '
Pairwise p-value vs. 0.0H 34 0416 11,4606 10474 (.04
placcho”

"Measurements are based on a 0 mun visunl anithog seake from the By ening Questiomaise, whers 1§ am ~ “poor” and 100 meo +

“excellom™,

“The pairsise comyzui e was perfonmicd using he appropriale costrast rom e ANCOVA moedet weth rentil, sequenie, and visil
as fixed effects. subject mested within sequence as a random etfedt and the pro-dose asacssmcan as & cos ariae.

Netel Ali vadies e bier (0 post-dose messuenients.
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Table VIC9 Panel A-B. Sleep Architecture Results of Each Non-Elderly Adult PSG Trial
of Patients with Chronic Insomnia, Studies 190-045 (A) and 190-046 (B), Respectively.

Panel A. Study 190-045.

Esapiclone® Zolpidem

Placebo® | 1.0 mg 20 mg 2.5 mg 30mg 10.0 mg*
Sleep Architecture Measure {n=63) {n=63) (B=63) {n=65} (n=64) (r=64)
% Total Sleep Time in NREM Stage | 10.0 9.8 9.2 9.1 9.1 7+
% Total Sleep Time in NREM Stage 2 375 586 59.4* 6.9+ 61.1** 8.4
% Total Sleep Time in NREM Stage 374 1.1 1E2 10.1 1.7 10.4 13.0
% Total Sleep Time in REM 199 201 19.0 18.7* 18.2* 18.5
Total Time in NREM Stage 1 (min) 4.0 39.0 40.3 388 386 k1.2
Total Time in NREM Stage 2 (min) 1343 244.3%% | 259.0%F¢ | 257.8% %+ § 265.0%%% | 24g. 54
Total Time in NREM Stage 3/4 (inin) EXR. 485 423 513 433 FER it
Total Time in REM (min) &1.5 425 79.5 803 £0.9 78.0

*001<p<0.03; **+0.0001 <ps0.01; ***p<0.000t. The painvise comparison was performed using the appropriate contrast from an
ANOVA model on rank -transformed data with treatment, sequence. and visit as fised effects and subject nested within sequence as #

random elfect.

*All values represent group medians.

References: Tables 14.2.5.1-142.5.4, and 14.2.5.5-14.2.5.8

Panel B. Study 190-046.

Placeho Esopiclone 2.0 mg Esopiclone 3.0 mg

Sleep Architecture Measure {n=99) {(n=194) (n=10%)

% Total Sleep Time in NREM Stage | 103 9.3 9.2

% Total Sleep Time in NREM Stage 2 56.3 387 9.5

% Total Skeep Time in NREM Siage 344 1.3 121 12.9

% Total Sleep Time in REM 20.4 192+ 18.2%+

Total Time in NREM Stage | (min) 399 389 393

Total Time in NREM Stage 2 (min) 219.0 244.0%* 2520
Tota! Time in NREM Swuge 374 (min) 46.1 5.3 323

Total Time in REM (min) 84.3 778 775

¥ <p<0.05; **p=0.01. The pairwise comparison was performed wsing the appropriate contrast from s ANOVA model
on pank-transformed data with treatment and site as lixed effects. The analysis compared each esupiclone dose group fo the
placebo group using the MIXLD procedure. Afl values represent group medians.

References: Vables 14.2.5.1,14.2.5.2, 142,53, 142,54, 14.2.5.5, 14.2.50, 14257 14254,
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Table VIC10. Schedule of Assessments in Study 190-046 (4-6 Week PSG Trial in Non-
elderly Chronic Insomania Patients).

‘ OHervatine and Pracedure ProvSereon l Screeming Ead-of-sndy
Vst 1 E] i A [ ™
[ Fimer A8 | <1 -1 Parelue Ty oy Ty [ [ 7 dhag ¢ posd sl Gaee
F davs L] 1 15 19 A3l 45 | WD ek 2
Telephoas Pro-Severs (h X X .
| Sloep Miary X X
{nfoemed Consent Y
] i son Criteria X
Medical Histoer” Sheep X X
HistoryPsychimric Listory
Fhysicst Exansantion mclnding l3nck X X
Neugologreat orrt
1 2-8ad 1:CG X X
i Sime_ S S S S S Ex X
M‘“ mmnrm x\“ x\\l xl\,u x“ﬂ x\\l X!M
Clnical Laborsory: Tens X X - X
[ Hepots B & C Tew X
Mengirual History Hormonal Therapy X X x
‘ Ui Drug Seroom by X7 X X' X7
‘ Harwmn Test N X
‘ rgnancy test X7 X7 N NT
Advarie Evontn X X X by X X X X
| Comonmitang hodiamn X 3 X ¥ N X X X
‘ Siudy Medication X' X! X N X N
P3G Reconfing” X N X N X X
Morning O - = T N N TR T Bl L
l:‘l:"i m XW xr“ ‘\-!‘\l le \43“ Nf\l
ﬁ'fl x\\‘l xl!" xw XXV \ W x&\l
VS Dwesiomtion X X X X b p
Maeabiedl Events Calendr (MEC) X A X X X X X X

1. PSGE ecwnding stark e is twsd on modisn boidtiene + X5 miistos. s eatoulaead fnam deep dus. 1. Coenpictod 2t g [ 176 300K, ind 10008 L Dhosed with agche-hlind placeta
& Obined o fira sceeorring PSG ANV un find pighd of asch Vie 8O0t blood Goopks 1oc a4 ot et aied b 2esaimbod i onring aHor Hotwand
& Cornpleusd 57 day < alter Wt coe, A rammvtizod sudiects wl pronaurst) discorsitand sooypland Thes viail 2 the time af tecontsaie

APPEARS THIS WAY
ON ORIGINAL
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Figure VIC3. Panels A-C. Study 190-046 Efficacy Results (ITT Population).
Panel A. Primary Efficacy Variable: Median Objective LPS

1 “"p<0 01 vs. placabo OPlagebo
# Esopicione 2.0 mg
% WEsopiclone 3.0 mg
20
@
@
s 5 4 *h
£ ! o A ETS
£
10 4
5 -
] T T
Overall Night 1 Nght 15 Night 29

Panel B. “Key” Secondary Efficacy Variable: the Median Objective Sleep Efficiency

100 - 1 0.05<p<0.1 vs. placebo

*0.01<p<0 05 vs. placebo 22"”‘,;"
*p<0.01 vs.placebo sopicione 2.0 mg
95 4 WEsopicione 3.0 mg
%k
90 4 ' |
= 851
80 4
75 4
70 T 4 .
Overall Night 1 Night 15 Night 29
Panel B. A Secondary Efficacy Variable: Median Objective WASQ
45 1
OPlacebo *p<0 05 vs. placeho
BEsopiclone 20 mg
W Esopiclone 30 mg
35 4
]
]
2
3
£
E
25 1
15 T T T

Overall Might 1 Night 15 Night 29
Notes “Overall” represents the average of all double-blind ascessmems. The pairs jse comparison was performed using the appropriate

contrast within an ANOVA model on the rank-transformed data with treatment ang site as fixed effects. The analysis compared each
esopiclone dose group 10 the placebo group using the MIXED procedure,
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Table VIC11 Panels A-B Summary Tables on Efficacy Results (ITT Population) in Study

190-046
Panel A. Primary Variable: Objective LPS

Ohjective Lateney o Placebn Fsopiclons 1.0 mg Esopicione 1.0 wy
Persistont Sleep (mimutes) (n=99) (=104} {n=185)

Entire Double-Dlind Period

N W 104 103

Mean (S0} 3302200 B.O24m 18015
Median 290 13,0 130

Min, Marx — ) |
Pairwise p-vatlic vs. placebe : <0001 | <0,0001

Night |

N 96 102 105

Mecan (5D} IS8 21.4127.4) L3300
Meodian 284 1E8 123

Mun Max —

Prinwise p-raluc vs, phwebo «(,0001 | <10, (NMH

Night 15

N v 97 106

Mean (510 34002800 il Tut N3] 19.5419.0)
Median _ 270 155 15K

Min, Max P

Pairaise pualue ve, placeho et «), 00 } =0.001 =
Night 29

S a5 98 100

Mecan (51H LU 9] 00158 ILA NP R
Median 208 (] 11.3

Min, Max —

Pairwize p-vadua vs, placeba A (LEHHR { <0000t 1

Note: The paien i compaii~im was portisined sing the appeqprisie comrast within an ANOVYA nedet on the rnk-transtormed
datd warh treatment mnd <itc as Bved et The analysia compared each esopickw dose group 1o the placeba prom asing the
MIXLD prcedure,

Reterence: bae 1424

Panel B. “Key” Secondary Efficacy Variable: Objective Sleep Efficiency

Objectls ¢ Sleep EfMicienes (%) l Flarcba l Faoplcione 2.0 g J Eropiclone 3.0 wg
U Erad) {104} (n~10%)

Entire frouble-Bilind Ferlod
N s 19 10
Moenn (813 KIS (8 8o.5 {700 RE.B (57
Moaedian RE7 AR LS
Min, Mox —— ]
Prirwise pes abite 45 placckae R s B.H059 1 Ry 3] -
Nighi 1
N < $2 1605
Mean (51} HIK (9.2 B Y (T G058 {6.2)
Mexlian KAT a3 AL}

- —
Min, Max e
IPaiew e pvalug o placebo e Lo ,‘, i =LANK L | cooo |
Nighit 15
N 95 <7 N
Mean (X472 Kid sy LRI )] 374K
Moadinn Ke iy 7.5 RE¥.5
M, My I e
Pairsise poralue vo placekn - . . l Q2025 1 00043
Night 29
N % R 100
Mean 151 NILUoll H6.2 (0.6} RE.4 (8,5)
Median Rir & AR W wr R
Min, Max S ]
Fadraine oo aluc 1o phrccbe - o T waksr T g
N e peerfinencd usin S ANEPROPE RIS COrIrast wathdie s ANCIV A e o dlie sanh-teans iy

dukn with aed cljia e b s nin ceaianed eyl sl s B e the Pl i ey e

CHXI L prance
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Table VEC12 Panels A-B, Continued. Summary Tables on Efficacy Results (ITT
Population) in Study 190-046
Panel A. Secondary Variable: Objective WASQO

Dhjective WASD {minutes) Placeha Esopictone 2.0 wmg Esapiclone L0 mg
{smd9) (n=104) {n=103)

Emtire Double-Rlind Peciod

N ksl FO4 105

Mean (80)) 30.0 (34.5) 44.5 (290.4) G267

Median 4.1 371 338

Min. Max —

Pairwise pvalwe v, plucebo 02564 f 00035

Nigtht 1

N 96 102 105

Mvan (S12) 47,8 137.3) 324 (2409 7247

Median 6.6 275 245

Min, Max e

Pairwise p-value vs. placcho T 40062 ] 0.0015

Night 15

N s 97 100

Muan (503 496 (42.1) 529{41.%) 42834

Median kR X1 RTLRY KR

M. Max —r— 7]

Pairwise p-value vi. placebo 4.3193 I 0.5203 ]

Night 19

N 95 9% Tous

Meure (S10) 54.5(47.5) 4.9 (4.7 A G

Median 390 355 9.8

Ain, Max — .

Faiewine p-value vs. placeho [ E SR 0.3564 | 06247 ]

Note: The pair ise cotmparison was porforined using the apropeizse contrast within sh ANOY A mudel on the sk -transliincd
data with freinent 304 sie as fised cffits The anah sis compared each v sk hone Bose pro o the placelss prog asdng the
AIEXED pvothuee

Reteronce: fabke 1423

Panel B. Other Secondary Objective and Subjective Sleep Variables

Efficacy Meusure Placebo Esopiclone 2.0 mg Esopiclone 3.0 my
{n=9) {n=104) (n=1{5)

Objective Measures

Number of Awakenings 6.0 6.5 57

Wake Time Before Persistent Sleep (min) 22.0 122+ [
Wake Thue During Sleep (min) 352 301 27024
Wake Time After Sleep (ming 1.4 2.5 23
Subjective Meusures

Sleep Lateney' (min) 6.0 {46.0) 30.0%% (29.3%%) 27.7%*(25.04%)
Total Slevp Time' (min) 3660 (3606.0) HOLO* (399.0*) H06.0%* (466,.0%%3
MNumber ol Awakenings 3.0 2.7 24
WASO' (min) 450 (45.0) 3704371} 30.2%(30.0%)
Quality of Sleep (s 47.7 3457 SG.6%*
Depih of Sleep (nun) .7 38.9%* 36.7*
Morning Sleepiness (mm 47.7 509 51.0

O p005: *Pplh (. The pairwise comparison was porformed using the approprizte contrst within an ANGY A naodel
on the mak-tansloomed datin with teeatment woid site as fixed ¢lfoets. The analysis compared cach cvopiclone dose group o
the placebo proup using the XD prwcdure.

ezl in parentheses wepresent doata with safues -S40 niagtes removed Gaee hechion 1100,
All salues reprosent groap medians unless otheraise adicited

Rotenende: Tabies 14240 1242 14280 14204, 1426 1, 132000 118262 147030, 14 2.6 5. 14 2 ad,
142641, 1426 S 14.2.6.6. and 14,207
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Figure VIC4 Panels A-C. Primary, “Key” Secondary and Secondary Objective and
Subjective Sleep Variable Results (Median Values) Over Time of Study 190-046 (ITT

Population).
Panel A. Primary Variable (Objective LPS) and a Secondary Variable (Subjective LPS)
8 OBJECTIVE LPS 30 SUBJECTIVE SLEEP LATENCY
30 4
1 40
26 \\‘ .
§ 201 g »is - H
L] =)
£ 151 - & e el
£ ) -t > E 20 1 P
10 —— o ol =
g 2. - —&~Esapicions 2.0
> :—-:‘mw“ §ﬁf,"", P00 vi piacsbo TEWM 30 mmg "ps0 01 vs.placeby
o 1 J Q T T 1
Might 1 Raght 15 Might 29 Night t Hight 15 Night 20

Nighis 43+44

Panel B. “Key” Secondary Variable (Objective Sleep Efficiency) and Secondary Variable
(Subjective Total Sleep Time)

100 4

OBJECTIVE SLEEP EFFICIENCY

500 ~

SUBJECTIVE TOTAL SLEEP TIME

@~ Placebo 10 050,11 vh. placebe [-= - = Matebo 10 05-pzd ¢ v placebo
—8—Esopicione 20 mg *"pelt 1 va placebc 301 |m—Esopctonu 20 g DOIPE005 vk placebo
-4  Escpidons 30 mg - #- Esopilons 30mg| | PLO0 veplacebe
70 v \ 250 - . v
Night 1 Night 15 Nighl 26 Night 1 MNwyhit 15 Night 29 Noghits 43+ 4
Panel C. Secondary Variables (Objective and Subjective WASO)
50 - OBJECTIVE WASO 50 4 SUBJECTIVE WASQO
40 40
+
9 30 Ju . § £
2
£ 2
= s .
- y - ‘.___‘___m_w
£ 20 R
—4— Placabo —8— Placebo
10 1 ~- Esapicione 2.0 mg "0 01<p<0.05 vs, placebo 104 —&-Esopccione 20 mg .f.0.05<p50 | vs placebe
“p<0.01 vs.placebo p<0 01 vs.placebo
—&— Esopiclona 3.0 mg P01 vs.p —&-Esapiclone 30 mg
o v y a * - .
Night 1 Night 15 Night 29 Neghit 1 Night 15 Might 29 Nights 43444

References for Figures 11.4.1.5-1 through 11.4.1.5-3: Tables 14.2.1. 1422, 14 2.3, 14.2.6. 1.1, 14.2.6.2. | and 142.6.4.1. The pairw g

comparison was perfornted using the appropriate contrasts within an ANOVA madel on the rank-trangformed data with treament and site
as fixed effects. Subjective sleep latency, subjective WASO, and subjective tetal sleep time data have vadues » 540 minutes renioved (see
Section 11.1). The sample sizes lor subjective measures o Diys 43 and 44 were small, cesulling in reduced sutisticut power {see Section
9.8.1). All values represent geoup medians.
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Figure VICS Panels A-B. Results on “Next Day Effects” Parameters (ITT Population) of
Study 190-046
Panel A. Median Daytime Alertness

8 1 [ OPtcebs
“p<0.01 b
W BEsopicione 20mg | P-0-01 vs placebo
EEsopicione 3.0 mg
7.5

ok

Week 5 Week 6

Panel B. Median Daytime Ability to Function

8 + | OPlacebo .
B Esopicione 2 0 mg p=0.05 vs. placebo
W Esopicione 3.0 mg
7.5 4

*

Week 1 Weeh 2 Week 3 Week 4 Week 5 Week 6

Note: Week | (Nighus 2-8). 2 (Nights 9-13), 3 {Nights 16-22), 4 (Nights 23-29), 5 (Nights 30-36). und & {Nights 37-44).
Measurements are based on a seale of 0 = poor and 10 = excellent trom the Evening Questionnaire. The pairwise
comparison was performed using the appropriate contrast within an ANOVA niodel on the rank-transformed data with
treatment and site as fixed effects. The analysis compared cach esopiclone dase group o the placebo group using the
MIXED procedure,

References: Tables 14.2.8.1 and 14.2.8.2,
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Table VIC13. DSST Results in Study 190-046.

Absolute Score Change from Baseline Score

Treatment Morning | N Mean (SD) | Median N Mean (SD) | Median | P-value!
Placeho (n=99) Baseline | 98 | 56.7 (14.58) 57.0 - - - -

1 99 | 59.1(128% 60.0 98 2.4(8.5) 3o -

15 96 | 58.6(13.86) 39.0 9% 2.5(8.2) 3.0 -

29 95 | 61.1(140%) 60.5 95 1.709.1) 4.0 -

45+46 95 60.4 (13.15) 61.0 95 4.2 (10.0) 4.5 --
Esopiclone 2.0 mg Baseline | 103 | 37.2(14.24) 560 - -- - -

(a-105) 1 103 [ eoiqiaasy | sos [ 102 | 31gosm 4.0 0.9442
15 100 | 60.4(12.95) 60.3 100 28{9.3) 15 0.3095
3t 9¢ 60.0(14.35) 590 99 2409.y 30 00912
43446 97 61.3(13.38) 6§.0 97 3689 35 0.8741
Esopiclone 3.0 mg Basetine 102 | 39.2(12.10) 60.0 - - . -
{n=104) 1 04 60101239 | eto | | os@m 2.0 0.0195
15 1o 6L (11.85) 6l.s 99 14 8.0 1.0 0.2641
29 101 | 61.8(16.11) 620 98 28(12.4) 3.0 0.0807
45+46 101 628 (1231 64.5 98 34 (8.7 33 0.6919
'Change froms baseline was cornpared to placebo by day using an ANOVA model on rank -ransivrmed dota with iceatinent and site as
fixed effects.

Note: Baseline was the baseline visit (Visil 2 single-blind placebo) assessment. For each visit. iMa subject had more than one
asseasment. the values were v craged.
Rederence: Table 14.3.6.
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Figures VIC6. Panels A-C. Results on Discontinuation (Rebound) Effects of Study 190-046

(ITT Population)
Panel A. Median Objective LPS.
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Table VIC14. Results on Discontinuation (Rebound) Effects of Study 190-046 (ITT
Population) in Summary Tables

'Far each treatment group. the change fron baseline was analy zed using the Witecoxon signed rank te<t.
*I'he pairwise comparison wis performed using the appropriate contrasts within an ANOVA model on the rank -ranstormed change 1rom
buseline dat with tecaiment and site as fixed cfiects. Uhe anatvsis compared each esopiclone dose group to the placebo gronp using the

MIXED procedure.

Change from Basleline on Change from Bascline
Obiective LPS (minutes) (minntes)
Mean (SD} | Median | Min, Max Within Pairwisc p-
Treatment Night N t'p.f::;'::::,“ ;?::Icl:l::i
Placebo {n=99) 43 93 1148 5.0 0.0307 --
46 9 9.7 (40.5) -6.0 0.0008 -
Avenge | 9 4.3(39.7) 40 0.0348 -
Esopiclone 2.0 mg (n=103) 43 9N 6.6 (49.3) 10 0.2746 (L0438
46 92 LO8.1) -6 0.8287 0.0818
Average | 94 3.4 (30.3) 14 0.2525 0.0296
Esopiclone 3.0 mg (n=104} 45 99 10.5 (65.9 95 0.5982 0.1642
46 98 -12.7(448) 3.3 0.0004 0.7991
Avernge | 99 1.2 (46.8) 0.3 0.3981 0.5212
Change from Baseline on
Objective Skeep Efficiency (%)
Placebo (=09} 43 93 1L.9(15.7) 26 -579.399 0.0355 -
46 9N 2.h14.2) 4.1 -01.5,34.0 00128 -
Average 2 2.1{13.7) 29 -30.7.369 00362 -
Csopiclone 2.0 my (n=103) 43 3 330153 =23 -43.1,65.3 0.004] 0.0008
46 92 L2160y 0.9 -684, 516 0.8167 L0746
Average 94 2.2(12.8) 2.2 -33.3, 584 0.0132 0.0018
Esopiclone 3.0 mg (n=104) 45 N -3.6(18.4) -1.0 -04.9_49.3 0.1402 0.0221
46 9R 3.2{15.0) 37 -30.7, 54.0 06116 (1.9019
Avemge 99 -0.1(14.8) 1.0 -57.8.49.5 0.9461 0.2179
Change from Baseline on
Objective WASO (minutes)
Placebo (n=99) 45 i -2.9(57.3) 9.0 0.1324 --
16 91 -1.8(56.8) 6.3 00818 -
Avernige 93 S2.5(48.3) -4.0 0.4097 -
Esopiclone 2.0 my (n=105) 48 93 B.7(62.2) 740 0.0426 00119
46 92 2.4(60.9) =340 {.7880 1.3937
Averaze | 94 550507 500 0.1028 0.0083
Esopiclone 3.0 mg (n=104) 45 99 8.0(62.9) 23 | 0 2807 0.0933
40 98 -4.0452.00 -1.5 0142 0.98490
Averuge 99 1.8 (30.8) 2.3 1.3531 (4518

Noter “Baseline” was the Visit 2 sincle-blind assessment. (For subicets who had two nights of single-blind treatient, the values were

NDA 21-476

Page 171




Table VIC15. Schedule of Assessments in Study 190-049 6-month Double-blind/6-month

Open-Label Subjective Sleep Trial in Non-Elderly Patients with Chronic Insomnia
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Table VIC 16. Study 190-049: Efficacy Variables.

Primarv Efficacy Vuriable

Sleep latency (minutes): Subjective average time to fall asleep over the past week.
The last-three-month average (Month 4-6) for sleep latency during the
double-blind treatment pertod was the primary efficacy endpoint.

Key Secondary Efficacy Variable

Total sleep time (minutes): Subjective average duration of sleep over the past
week. The last-three-month average (Month 4-6) for total sleep time during the
double-blind treatment period was the key secondary efficacy endpoint.

Other Secondary Efficacy Variables

The first-three-month averages and the last-three-month averages during the double-blind
period, as well as the monthly averages during each treatment period (double-blind, open-
label, and overall esopiclone) for the following subjective sleep variables were secondary
efficacy endpoints:

»  Sleep latency {except double-blind last-three-month average, which is the primary
efficacy vanable);

« Total sicep time (except double-blind last-three-month average, which is the key
secondary efficacy variable);

+  Number of awakenings: Average number of times awake during the night:

«  Wake time after sleep onset (WASQ) (minutes): Average time awake after first
falling asleep:

+  Quality of sleep: Measured on a discrete analog scale from 0 to 10 where 0 = poor
and 10 = excellent:

+  Number of nights awakened: Number of nights during the week that subject
awoke after falling asleep (minimum = 0, maximum = 7).

APPEARS THIS WAY
ON ORIGINAL
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Table VIC17. Mean Daily Dose (mg/day) of Placebo and 2 mg ESZ/day Treatment Groups
during the 6- month Double-Blind Phase of Study 190-049 (A subjective sleep study in non-
elderly patients with Chronic Insomnia).

Average Daily Dose (mg/day)

Esopiclone
':i‘l‘;" (N=593)
Duration of (n (%;} <1 mg 1-<2 mg 2-<2.75mg 22.75 mg
Treatment n (%) 0 (%) n (%) n (%)
<} month 36¢194 (0.0 4 (0.7 16 (2.8) 38 (6.7y
> (-2 manths 13{7.0) 1{0.2) 5(0.9) 11 (1.9) 26 (4.6)
=2-3 months 1216.5) U0y 440.7) 15 (2.7} 24(4.3)
>3-4 mouths 9(4.R) {00y 3 {(1.5) X{l.4) 18{(3.2)
>4-35 moaths 4420 0 {010} 1{0.2} 3¢5 (1.8}
>5-6 months 49(26.3) [LTGR) 13(2.3) 28(5.0) 136 (24.2;
>6 momths 631(33.9) 0 (0.0} 1Lt 44 (1.8) 144¢25.6)
Total Subjects 186 (100.0) i{0.2) 4 (7.3 125¢22.3) 396 (70.3)

Note: This table summarizes data for Population A + C, see Figures 9.7.1.2-1 and 10.1-2 for the deseription of the

populations.

Note: Average daily dose was caleulated as the total amount of drug taken divided by the aumber of days between the
first dispensation and (the minimum ot the end of the double-blind treatment period or the last dose date on the study

rermigation page).

Note: Percentages are based on subjects i each treatment group whoe had non-missing values for average daily dose.
Reference: Table 14.4.6A.

Table VIC18. Meanr Daily Dose (mg/day) for the 6- month Open-Label Phase (2 mg
ESZ/Day)of Study 190-049

Average Dalty Bose' (ing/day) by Previvus Double-blind Trestment

Placeba Fanpictone

Puration of {N=111) (N=34i1)

Open-label <1 gt 1.2 mg 2-<2.78 =2 me <1 nne 1-<2 m <L T8 g =115 myiz
Treatment n{%) n{%) N {%a) n (%) n{%) N (%} n (%) n (%)
<1 moath 0 ¢0.0) a0 248 EEER] 110.3) 0 0.0y RELET 1§ (20
21-2 nwoimhis 0.0y 1409 1140.0) 4{17) 040.0) F03 F10.3) L1130y
*2-3 momihs Qadilny 1y {014 31461 D) 1 {01 133y 1411
=14 months Q iy 28 205 e in () i {hih .M 6£41.7}
>4-5 months G ithon {00 14{0.9) 1109} 0.0y I {0.3) LEUKH] 10124
#%+6 monihx {0 4{1%) 6155 EATRIAT 000y Y25 im 1244359
>6 months Q0.0 €0 (0.0) 6 (351 I8 (39 9040 6.7 23(6.5) 114132.0)
Total Subjecrs 0 (0.0 T{6.4} 17(15.6) &5 (7R.0) 1 ¢t 3y [EYRAT] 3 14.9¢ 224 (TOR)

! Al{ subjocts received esopicloac 3y duritig the open-Labed freatinent pegisd.

Note: This table sumnmrazes data for Population B + 1, sce Frgures 9.7.0.2-1 il 36 1-2 for the descriprion of the [ RUATHEIR
Nate: Avernge daily dose was caletbatod as the 10141 20 of driug taken divided By the numiber of days batwern the Tt dispeistion ad the
minimuin of {the end of the upei-tabel tremient peern) of The st duse dike on the sludy fermination e

Nole: Percentages dee basot on sobiogts in aech treatmient group whin hacd fon-wsseng salues 0r sverige dady dose.
Reference: Talde 14,648
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Table VIC19. ‘Mean Daily Dose (mg/day) for the First 6 Months of ESZ Treatment (of
either Double-blind or Open Label ESZ) in Study 190-049

Average Daily Dose (mg/day)
Esopiclone'
(N=704)
Duration of <lmg 1-<2 mg 2-<2.75 mg 22.75 mg
Treatment n (%) n (%) n (%) n (%)
<| month 0 (0.0} 4{0.6) 18(2.7) 42 (6.2}
>1-2 months 1. 6{0.9) 11(1.6) 30(4.5)
>2-3 months 0(0.0) 4 (0.6) 15(2.2) 29(4.3)
>3-4 months 0{0.0) 500.7) 10 (1.5 18(2.7)
>4-5 months 0{0.0) 1¢0.1) 4(0.6) I1¢1.6)
>5-6 months 0 (0.0} 17(2.5%) 34(5.1) 169 (25.1)
>6 months 0.0 11 (1.6} 30(7.4) 182 (27.1}
Total Subjects 1(0.1) 48 (7.1) . 142 (21.1) 481 (71.6)

' 6-month esopiclone 3 mg: includes the tirst 6 months on esopiclone 3 myg for subjects who received at least
one dose of esopiclone.

Note: This table summarizes data for Population B + C. sce Figures 9.7.1.2-1 and 10.1-2 for the description of
the populations.

Note: Average daily dose was calculated as the total amount of drug taken divided by the number of days
betweon the first dispensation and the minimum of the end of the treatment period or the fast dose date on the
study termination page.

Note: Percentages are based on subjects in the treatment group who had non-missing values tor average daily
dose.

| Reference: Table 14.1.4C.

APPEARS THIS WAY
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Table VIC20. Mean Daily Dose (mg/day) for 12 Months of ESZ Treatment (Double-blind
and Open Label ESZ) in Study 190-049

Average Daily Dose (mg/day)
Esopiclone'
(N=593)
Duration of <1 mg 1-<2 mg 2-<2.75 mg 22.75 mg
Treatment n (%) n (%) n (%) n (%}
< month 00.0) 4(0.7) 16(2.8) 38(6.T)
>1-2 months 1{0.2) 5(0.9) 1120 26 ({4.6)
>2-3 months [(REERY)] 4(1L7) 1527 24 (4.3}
>3-4 months UNURE 303 8(1.4) 18(3.2)
>4-5 months 0(0.0) 1(0.2) 3(0.5) 10(L.8)
>5-6 months 0(0.0) 3(0.5; 2(0.4) 10(1.8)
>6-7 months 0(0.0) 0(0.0) 310.5) 17 (3.0)
>7-8 month 0(0.0) 1 ¢0.2) 0(0.0) 12(2.1h
>8-9 months 0.0 0. 3(0.5) 3(0.5)
>0-10 months G (0. 0 0.m [ (0.2} 5{09
>10-11 months 0 ¢0.0) 1{0.2) 0{0.0) 10 (1.%)
>11-12 months 0(0.0 1H{1.8) 05N 122{21.7)
>12 months {00 4¢0.7 26 (4.6) 13 ¢20.1)
Total Subjects 1 (0.2) 36 (6.4) 1821 408 (72.5)

' 12-month esopiclone 3 my: includes up ta 12 months on esopiclone 3 mg for subjects who were randomized
to esopiclone 3 mg and received at least one dose of esopiclone in the double-blind or vpen-label periods.
Notc: This table summarizes data for Population C + D, see Figures 9.7.1.2-1 and 10.1-2 for the description of

the populations.

Note: Average daily dose was calculated as the total amount of drug taken divided by the number of days
between the first dispensation and the minimum of the end of the treatment period or the fast dose date on the

study termination page.

Note: Percentages are based on subjects in the treatment group who had non-missing values for average daily

dose.

Reference: Table [4.1.4C.
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Table VIC21. Efficacy Results on Subjective Sleep Latency from the 6- month Double-
Blind Phase of Study 190-049 (A subjective sleep study in non-elderly patients with
Chronic Insomnia).

ITT Population

Thne Enterval Statistle Placebo Esepiclone 3 mg -value
(n=195) (n=593)

Month 4-6 Average Mean (D) 64.7 (56.4) 46.7 (45.6) <11.0001

[primary endpoiut] Median 4.8 3.7
Min, Max 4.1, 330.0 2.1, 565.0

Month 1-3 Average Mean (SDy 66.1 (54.8) 43.3 (40.0) <0.0001
Median 50.8 321
Min, Max 5.0,330.0 4.8,173.3

Month 1 Mean {SD) T1.3(59.% 44.3(36.5) <0).000) |
Median 525 31.3 .
Min, Max _

Month 2 Mean (SDy 65.4 (56.9) 45,1 {46.2) <0.0001
Medion - 50.0 300
Min, Max —

Month 3 Mean (SD} 63.2(37.1y 46.3 (53.9) <0.4001
Median 43.0 30.0
Min, Max —

Month 4 Mean (SD) 64.3 (59.8) 47.8 (49.8) <0000 1
Median 45.0 09 _
Min, Max

Month 5 Mean {$D) 66.6 (74.6) 45.3 (45.4) <0.0001
Median 43.8 _ 30 ]
Min, Max —

Month 6 Mean (SD) 6.1 (57.9) 47.0 {50.0) <0).000H
Median 458 LI
Min, Max —

Note: This table summarizes data Tor Population A 1 C. see Freures 9.7.1.2-1 and 10.1-2 for the description of the e ukations.
| . P! Pop!

Neve: Fur cach subjeet, "Month 1-3 Averape™ represents the average ever Moaths 1-3 of the double-blind period, and “Month 4-6
Average” represents the average over Months 4-6 of the double-blind perod based on the last abservation carried forward algorubm. For
<ach subjeet, each month represents the average of all weekly duta collected durmy that month. L the event that no data were available
tor a mouth, the previous month average was unputed. In addition, Fonly one value was available for 2 momth, then the mean of that
valtie and the previous month average was used.

Note: The treatiment comparzson was perforiied using an ANOVA model on the rank-transtormed data with treatment and site as tixed
effects. The analysis compured esopiclone 3 mg group 1o the placeb group using the MIXED proccdure.

Reference: Tables 1421 1 14
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Table VIC22. Results of the “Key” Secondary Efficacy Variable, Subjective Total Sleep
Time in the Double-blind Phase of Study 190-049 (ITT Population).

Time Intervai Statistic Placebo Esapiclone 3 mg P-value
{n=195) (n=593)

Month 4-G Average Mean (SD) 341.1(72.4) 377.3(69.2} <0.0001

[key secondary Median 345.1 38t.7

endpoint] Min, Max 136.0, 500.0 73.2, 5550

Month -3 Average Mean {SD) 338.1167.2) 3774 (63.7) <0.0001
Maedian 3425 382.5
Min, Max 137.5, 480.7 79.6, 535.0

Montha | Mean (SD) 333.1169.8) 373.9(67.3) <0G
Median 337.5 375.0 ]
Min, Max —

Month 2 Mean (5D) 331 (79.8) 379.7 (6R.9) <0).0001
Median 1450 385.0 '
Min, Max —

Month 3 Mcan (SD) MLT 9.6 | 37820705 <0.0001
Median 3488 wrs
Min, Max ———

Month 4 Mean (SD) 345.6 (73.6) 375.6(72.1) “<ALOMHH
Median 1600 3754 |
Min, Max ——

Month § Mean (SDy 338.4(77.9 37T8(71L.D <0.0001
Median 340.6 3825
Min, Max —

Month 6 Mean ¢ SD) 33771y 378.3{72.4 <0.(H)G |
Median 345.0 382.5
Min, Max m—

Note: This table sumuan zex data for Papulation A + C. see Figures 4.7.1.2-1 and 10.1-2 for the description of the populations.

Note: For cach subject. “Month (-3 Average™ reprosents the average over Monihs 1-3 of the double-blind peried, and “Month d-6
Average” represents the average over Months 4-6 of the double-blind period based on the last observation emried forward alyorithm, For
each subjeet. each manth remesents the average of all weekly dia collected dursap thal month. In the event thin ne dula were available
for a month, the previens wonth aserage was impured. In addition, if anly one value was available for 2 month, then the mean of tliat
value and the previaus month aveage was used.

Note: The treatinent comparson was performed usinig un ANOVA model on the rank-transformed data wil Ireatment and site as Nixed
effects. The anatysis compared esopiclone 3 myg group 10 the placebo group using the MIXED procedure.

Reference: Tables 14.2.0.2.1A. 14.2.1.2.2A,
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Figure VIC7. Efficacy Results on Median Subjective Sleep Latency for the Double-blind
and Open Label Phases of Study 190-049 (ITT Population).
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Note: This figure sunnmarizes data for Populution A 5 C and Population 13 + 12, see Figures 9.7.1.2-1 and 10.1-2 for he deseription o' the

populations.

Note: All results are group tedians. For each subject, each month represents the averaye of all weekly data coliectsd duning that mwenth. In
the event thal no data were avatlable for a month, the previous month average was wipuled. [Inaddition. if onty one value was available for
a raonth, then the inean of that value and the previous month avernge was used. The treatment compacison was performed using an

ANOVA model on the mnk-transformed dats with treatment and sile as fixed effects, The analysis compared csopiclone 3 my group Lo the

placeho granp using the MIXED procadure,
Reference: Tables £4.2.1.1 24 and 14.2.) 1B
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Figure VIC8. Results of the “Key” Secondary Efficacy Variable, Median Subjective Total

Sleep Time in the Double-blind and Open-label phases of Study 190-049 (ITT Population)
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Table VIC23. Results of a Secondary Efficacy Variable, Subjective WASO in the Double-
blind Phase of Study 190-049 (ITT Population).

Thme Interval Stafistic Placebo Esapiclone 3 mg P-value
(n=195) {n=593)

Month 4-6 Average Mean (SD} 52.5 (63.9) 43140 (58.0) 0.000%
Median 5.7 22.5
Min, Max 0.0,472.5 0.0, 553.3

Month t-3 Aversge Mean (SD) 50.2{63.4) 44.7 (54.5} <0.0601
Median 394 269
Min, Max 0.0,472.5 0.0, 569.2

Month 1 Mean (SD) 62.8(77.2) 474 (77.7) <0.0001
Median 36.7 238
Min, Max ——

Month 2 Mcan (SD) 58.8(71.8) .4 (64.5) 0.000:1
Median 350 225
Min, Max et

Mouth 3 Mean (5D) 56.1 (67.2) 42.2 (70.1) ARV ETH
Median 304 20.0
Min, Max —

Month 4 Mean (SD) 51.1{63.3) 42.3(56.9) 0.0020
Median 313 21.5
Min, Max —

Month 5 Mean (SD) 58.5(85.2) 42.5(65.1) =000 1
Median 34.4 213
Min, Max —

Mouth & Mean (SD) 43.2 (59.4; 4.2 (74.2) 0.0(32
Median 30.0 10 -
Min, Max —

Note: This 1able stnmarizes data for Population A + C, see Figures 9.7.1.2-1 and 10,12 for the escription of the populations.

Note: For each subject, “Month §-3 Average™ represents the average over Mouths 1-3 of the double-blind petind, and “Mouth 4-6
Average” represents the average over Months 4-6 of the double-hlind period based on the Tast observation carried forward atgorithm. Tt
each subject, cach nionth represents the average of all weekly data collected during that month. In the event that oo data were available
for a month. the previous month average was imputed. In addition, if only one value was availabie for 3 mondy, then the mean of that
value and the previous month average was used.

Nate: The treatment companison was performed using an ANOVA model on the rank-transfarmed data with treatment and sile as fixed

eftects. The sudysis comparcd csopicione 3 myg group 1o 1he placeho wroup using he MUXED procedure

Reference: Tables 14.2.0.4.4A, 14.2.1.4.24.

NDA 21-476

Page 180




Table VIC24. Results of a Secondary Efficacy Variable, Subjective Number of Awakenings
in the Double-blind Phase of Study 190-049 (ITT Population).

Time Interval Statistic Placebo Esepiclone 3 mg P-vatue
{n=195) (n=593)

Month 4-6 Average Mean (S} 2527y 1.9(1.5) <0,0001
Median 2.2 1.6
Min, Max | o, 245 0.0,9.5

Month -3 Average Mcan (SD) 2.7(2.6) 2.0(1.3) <).0001
Median 23 1.8
Min, Max 0.0, 24.5 1.0,9.5

Month 1 Mean (SDj 28(2.6) 2104 <0.0001
Median 2.5 24
Mia, Max —

Mounth 2 Mean (SD) 28(28) 20(1.5) <0.0001
Mudian 2.3 1.9
Min, Max —

Month 3 Mean (SD) 2.6(2.7) 1.9(1.5) <0.0001
Median 20 {.7
Min, Max -

Month 4 Mean (SD) 2.6{2.6) 191t.% =0 0001
Median 2.2 1.6
Min, Max —

Month 5 Mean (SD) 2.502.7) 1.9¢1.6) <0.0001
Median 2.0 1.5
Min, Max =

Month 6 Mean (SD) 2.6(2.7) 1.9(1.5 0,000 1
Median 2.0 1.6
Min, Max —

Note: This table summarizes dara for Population A+ €, see Figures 9.7.1.2-1 and 10.1-2 for the description of the pepulations.

Note: For each subjeet, “Month 1-3 Average™ represents the average over Months 1-3 of the double-blind petiod, and “Mouth 4-0
Average” represents the average over Months 4-6 of the double-blind period based on the last obscrvation carried forward algorithm. For
each subject, each momth represents the average of all weekly data collected dusing that month. In the event that o data wen: available
for a menth. the previous month average was impuled. In addition. it only one value was availahle for a manth, then tlse mean of that
value and the previous month average was nsed.

Note: The treatment comparisen was performed asing ain ANOVA model vn he rank-transformed data with leeatment and site as fixed
effects. The analysis compared esapiclone 3 mg group 1o the placebo group ustng the MEXED procedure.

Refercace: Tables 14.2.1.3.FA, 14.2.1.3.2A,
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Figure VIC9. Results of a Secondary Efficacy Variable, Median Subjective WASO in the
Double-blind and Open-Label Phases of Study 190-049 (ITT Population).

45 - *p<0.0032 vs. PBO .
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5 - double-blind treatment : subjects received ESQ 3 my
0 L B e B o NP UM S S— —
1 2 3 4 5 6 7 B 9 10 1 12
Month

Mote: This figure summarizes data for Population A + C and Population I3 1 [, see Figures 9.7.1.2-1 and 14.1-2 for the description of the
populations.

Note: Al results are granp medians. For each subject, each month represents the average of all weekly datn collecied during that manth. In
the event that no data were available For 2 month. the previous month average was imputed. In addition. if onty oue value was available for
n month, then the inean of that value sod the previous month average was tsed. The lreatment comparison was perfenmed using an
ANUVA model on the rnk-transtunmed data with treatment and site s fixed <ffects. The analysis compared esopiclone 3 mp group Lo the
placeho group using the MIXED) procedure.

Reference: Table 14.2.1.4.2A and 14.2.1.4B

Figure VIC10. Results of a Secondary Efficacy Variable, Median Subjective Number of
Awakenings in the Double-blind and Open-Label Phases of Study 190-049 arT
Population).
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Nute” This Tigure simmariacs data for Popudation A 1€ amd Popubitian B 1 [, e Figures 9 7 1248 and B2 for the dheseription of 1he
popukilions,

Nude. AN resulis are rroup madee. b cach sulyect. cach month represents e averagze of all w eekly data collected dutony that meanth, 1
the event thar e da weee v aslabsle G s imenth, the proveems masth averass sas impated, Lnadedition, i enly one vilie was avmibahle for
s menth. then the mean o hat value and the previous ot average wits used. The ereatment comparison was perfomued using an
ANGVA ;woded on the rank-tran<formed daga with teatment and siae as fised effeets. The analvsis conspared esopiclone 3 my proap 1o the
placeba group using the MIXED progadurc,

Retercmee Table 102 03 28 amd 1420 303
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Figure VICI11. Results of a Secondary Efficacy Variable, Median Subjective Quality of
Sleep in the Double-blind and Open-Label Phases of Study 190-049 (ITT Population).

10 1 *p<0.0001 vs. PBO .
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Note: This figure summarizes data for Popualanon A 1 € and Population B + [ see Figures 9.7.1.2-1 and 0.1-2 for the descriplion of the
populations.

Note: Measured on a scale trom ¢=poor to 10~ excellent. All results are group medians. I'or each subject, each month represents the
average of all weekly duta collected during that montly. In the cvent that no data were avaflable for a month, the previous month average
was imputed. In addition, iF onty one vadue was available fur a morth, then the mean of that value and the previous mouth average was
used. Lhe treatment comparison was performed using an ANGOVA model on the tank-transtomed data with teeanment and site as fixed
effects. The analysis compared esopiclone 3 my proup to the placebe group using the MIXED provedure.

Reference. Table 14.2.1.5.2A and 1401 513,
Figure VIC12. Results of a Secondary Efficacy Variable, Median Subjective Number of
Awakenings in the Double-blind and Open-Label Phases of Study 190-049 (ITT
Population).
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Noter All results ase group medians. For each subyect. each month tepresents the averayge of all weekly data collecied ducng that month. In
the event that nu data were available for & inontl, the previous mouth avetage was unputed. In additivn, it enly one value was available for
a month. then the mean of that salue and the previens momth aserage was used  The treatment coanpartson was performed using an
ANOVA model on the reok-uansfonned data with treatment and site as xed efTeets. The anadvsis compared esopiclone 3 ing group 1o the
placebo group using the MEXED procedure.
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Figure VIC13. Panels A-C. Results on “Next-Day Effects” Parameters in the Double-blind
and Open-Label Phases of Study 190-049 (ITT Population).

Panel A. Median Subjective Daytime Alertness*
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Median values on a discrete scale from 0-10, where 0=very sleepy and 10=wake and alert.
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Panel B. Median Subjective Physical Well-Being*

10 1

Sense of Physical Well-Being

-

*p<0.001 vs. PBO
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b

Median values on a discrete scale from 0-10 where O=poor and 10=excellent.

*  For each subject, each month represents the average of all weekly data collected during that month. In the event that no data
were available for a month, the previous month average was imputed. In addition, if only one value was available for a month,
then the mean of that value and the previous month average was used. The treatment comparison was performed using an
ANOVA model on the rank-transformed data with treatment and site as fixed effects. The analysis compared esopiclone 3 mg

2 3 4 5

¢ 7 8 9 10 11 12
Month

group to the placebo group using the MIXED procedure.
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Figure VIC13, continued (Panels A-C continued). Results on “Next-Day Effects”
Parameters in the Double-blind and Open-Label Phases of Study 190-049 (ITT
Population).

Panel C. Median Subjective Daytime Ability to Function*
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Note: Median values measures on a discrete scale from 0-10 whereO=poor and 10=excellent.

S

*  For cach subject, each month represents the average of alt weekly data collected during that month, In the eveat that no data
were available for a month, the previous month average was imputed. In addition, if onfy one value was available for a month,
then the mean of that value and the previous month average was used. The treatment commparison was performed using an
ANOVA modei on the rank-transformed data with treatment and site as fixed effects. The analysis compared esopiclone 3 mg
group to the placebo group using the MIXED procedure.
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Table VID1. Schedule of Assessments in Study 190-047 (2-Week PSG Elderly Chronic
Insomnia Trial)
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Table VID2. Schedule of Assessments in Study 190-048 (2-Week Subjective Sleep Chronic

Insomnia Elderly Trial).

X
and 5

- Dissing was 1o be & inimum of E dsys 3 Obiaioed cach nonytg afler FSG
Arug screon duriay scroming v cligibilets and a1 firs soocenmy PSCinigt. 3 Twa
b eriteris, 6 IWRS e bo b cellod each memig and o coing Froan Vit 1 {reng Pl gough Vigid 4,

Screening | Bascling Dosing End-of-Study
Visit 1 Visit 2 Visit 3 Visit 4
Qbservation and Procedure -14to 0 Week 1 Week 2
Days {(Day 8+1 dav) | (Day 1510 17)
Informed Consent X
Randomization X
Inclusion/Exclusion Criteria X X
Medical/P'sychiatric History X X
Sleep History X
Concomitant Medications X X X X
hysical Examination (including sested vital
signs, weight, and briel neurologic X X X X
exanmination}
12-{.cad ECG X X X
Clinical [aboratory Tests' X X X
Hepatitis B & C Test X
Urine Drug Screen X X
Urinalvsis X X
Dispense Stady Medication X’ X
Drug Administration Record X X
IVRS X X’ X
Quality of Life Questionriiire {Q-1. ES-(}) X X X
Adverse venis X X X X
Medical Events Calendar (MEC) X X X X
Review Study Restrigtions X X

'Included thyroid function tests and measurcment of 175-estradiol levels.

b - - ~ - ..
“Dosing began at home on the evening of haseline visit,

“First IVRS call oceurred at the baseline visit and again that evening prior to dosing., 1VRS was
called cach moraing and evening from Visit 2 (baseline) through Visit 4.
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Table VID3. Efficacy Variables in Study 190-048

9.5.1.2.2 Key Secondary Efficacy Variable

« Subjective total sleep time (minutes): Subjective total duration of sleep assessed
via IVRS.

9.5.1.2.3  Other Secondary Efficacy Variables
The following parameters were assessed each morning via [VRS.

«  Subjective wake time after sleep onset (WASO: minutes): Time awake after first
falling asleep.

- Subjective number of awakenings: Number of times awake during sleep.

« Subjective morning sleepiness: Measured on a discrete scale from 0 to 10 where
= “very sleepy” and 10 = “not at all sleepy”.

» Subjective quality of Sleep: Measured on a discrete scale from 0 to 10 where 0 =
“poor” and |0 = “excellent”,

+  Subjective depth of Sleep: Measured on a discrete scale from 0 to 10 where 0 =
“very light” and 10 = “very deep”.

The following parameters were assessed each evening via [VRS.

+ Subjective daytime alertness: Measured on a discrete scale from 0 to 10 where 0
“drowsy” and 10 = “alert™.

+  Subjective number of naps taken: Number of naps taken during a given day.
»  Subjective nap time (minutes): Total duration of nap time for a given day.

« Subjective daily ability to function: Measured on a discrete scale from 0 to 10
where 0 = “poor” and 10 = “excellent”.

» Subjective sense of physical well-being: Measured on a discrete scale from 0 to
10 where 0 = “poor’™ and 10 = “excellent”.
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Figure VID1. Panels A-C, Efficacy Results in Study 190-047, 2-Week, PSG Study on
Elderly Patients with Chronic Insomnia (ITT Population)

Panel A. Co-Primary Variable: Group Median Objective LPS
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Panel B. Co-Primary Variable: Group Median Objective Sleep Efficiency
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Panel C. “Key” Secondary Variable: Group Median Objective WASO
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Tables VID4. Panels A-C. Summary Tables of Efficacy Results in Study 190-047, A 2-
Week PSG Study on Elderly Patients with Chronic Insomnia (ITT Population)

A. Co-Primary Variable: Group Median Objective LPS

APPEARS THIS WAY
ON ORIGINAL

B. Co-Primary Variable: Group Median Objective Sleep Efficiency

APPEARS THIS WAY
ON ORIGINAL

C. “Key” Secondary Variable: Group Median Objective WASO

APPEARS THIS WAY
ON ORIGINAL
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Table VIDS. Results on Secondary Variables in Study 190-047 A 2-Week, PSG Trial on
Elderly Patients with Chronic Insomnia

APPEARS THIS WAY
CN ORIGINAL
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Figure VID2. Results of a Secondary Analysis on a Secondary Variable: Median Objective
Cumulative Wake Time at Double-Blind Dosing Night 1 in Study 190-047, A 2-Week, PSG
Trial on Elderly Patients with Chronic Insomnia
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Table VLD.S.L Sleep Architecture Results of Study 190-047: a 2-Week, PSG Trial on
Elderly Patients with Chronic Insomnia

APPEARS THIS WAY
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Figure VID3. Panels A-C. Efficacy Results in Study 190-048, A 2-Week, I[VRS Subjective
Sleep Study on Elderly Patients with Chronic Insomnia (ITT Population)

Panel A. Primary Variable: Median Subjective LPS

APPEARS THIS WAY
ON ORIGINAL

Panel B. “Key” Secondary Variable: Median Subjective Total Sleep Time

APPEARS THiS way
Y
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Panel C. Secondary Variable: Median Subjective WASQO

APPEARS THIS way
ON ORIGINAL
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Table VID6. Panel A-D (see next page for Panels C and D). Summary Tables of Efficacy
Results in Study 190-048, A 2-Week, IVRS Subjective Sleep Study on Elderly Patients with
Chronic Insomnia (ITT Population)

Panel A. Primary Variable: Median Subjective LPS

APPEARS THIS WAY
CN ORIGINAL

Panel B. “Key” Secondary Variable: Median Subjective Total Sleep Time

APPEARS THIS WAY
GN ORIGINAL
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Table VID6 (Panels A-D), continued. Summary Tables of Efficacy Results in Study 190-
048, A 2-Week, IVRS Subjective Sleep Study on Elderly Patients with Chronic Insomnia
(ITT Population)

C. Secondary Variable: Median Subjective WASO

APPEARS THIS waY
GN ORIGINAL

C. Secondary Variable: Median Subjective WASO

APPEARS THIS way
ON ORIGINAL
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Table VID7 Panels A and B. Results on “Next Day Effect” Subjective Parameters in Two

2-Week, Elderly Chronic Insomnia Trials 190-047 and 190-048 (PSG and a Subjectlve
Sleep Studies, respectively).

Panel A. Results of PSG Trial 190-047 (Group Median Values).

APFLARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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Table VID7 Panels A and B, Continued. Results on “Next Day Effect” Parameters in
Elderly Chronic Insomnia Trials 190-047 and 190-048.

Panel B. Results of Subjective IVRS Sleep Trial 190-048.

Measure Assessment Placebo Esopiclone 2.0 mg
Moming Sleepiness [] Entire DB Period 6.7 1.2
Week | 6.7 7.3*
Week 2 6.7 7.0
Daytime Alertness [2] Entire DB Period 13 7.3
Week | 7.1 14
Week 2 1.2 7.2
Number of Naps Taken Entire DB Period 30 2.0%
(for days when a nap was | week | 3.0 1.0%
- —| observed) Week 2 20 2.0
Totat Nap Time Eatirc DB Period 0.0 0.2
(minutes) Week | 0.0 0.0
Week 2 0.0 0.0
Daily Ability to Function | Entire DB Period 7.5 7.5
(3] Week | 7.4 7.6
Week 2 7.5 7.5
Sense of Well Being [3] Entire DB Period 7.5 7.4
Week | 7.3 1.6
Week 2 1.6 75

"().05<p£0. 1; *p=0.05 vs. placebe. The treatment comparison was performed using an ANOV A model on
the rank-transformed data with treatment and site as fixed effects. The analysis compared the esopiclone 2.0
my group to the placebo group using the MIXED procedure.

[ 1] Based an a scale from O=very sleepy to 10=not at all sleepy.

[2] Based on & scale from O=rowsy to 10=alert.

[3] Based on a scale from O=poor to 10=cxeellent.

Note: “Entire double-blind period™ is the average of all double-blind results;

Week 1™ represents the average

of Day | through Day 7 results; “Week 27 represents the average of remainiug assessments from Day § to the

end of the double-blind periad.

Note: Values represent group medians. For each assessment, the number of subjects ranged from 40 to 128

subjects for the placebo group, and 45 to 136 for the esopicione 2.0 g group.

References: Tables 14.2.8.1 through 14.2.8.6.
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Figure VID4 Panels A -C. Results on Subjective Sleep Parameters at Baseline, During
Double-Blind Treatment (Nights 1 and 14)* and Upon Treatment Cessation (Nights 15 and
16; the 1* and 2™ Nights after Cessation) in the 2-Week Elderly Chronic Insomnia PSG
Trial 190-047.

Panel A. Median Subjective Latency
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10 A ¢ Esopiclone 2.0 mg
0 | I 1 ]
Baseline | Nightl | Night14 {Night 15 Night 16

*Double-blind treatment Nights 1 and 14 were added to the sponsor’s version of figures A-C

Panel B. Median Subjective Total Sleep Time
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Continued on next page.
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Figure VID4 A -C. Continued. Results on Subjective Sleep Parameters at Baseline, During
Treatment (Nights 1 and 14)* and Upon Treatment Cessation (Nights 15 and 16; the 1% and
2"N ights after Cessation) in the 2-Week Elderly Chronic Insomnia PSG Trial 190-047.

Panel C. Median Subjective WASO*

120 -
100 #— ———————————————————————————————————
o o . *
80
7]
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£ 60 O O
E 40 -
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20 - # Esopiclone 2.0 mg
0 1 1 T 1
Baseline] Night 1 Night 14 Night 15 Night 16

* Sponsor’s figure was modified to include Double-blind Phase Timepoints (Nights 1 and
14).
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Table VID8 Study 190-047. Adverse Events After Cessation of Double-blind Treatment.

Placebe Esapiclone 2 mg
(N=128) {N=136)
RODY SYSTEM Subjccml Subjects’
Preferred Term n {%) n (%)
TOTAL 14 (109 22 (16.2)
Body as a Whole 7 {5.5) 13 (9.6)
Accidental Injury ¢ (0.0 4 (29
Asthenta 0 (0.0) { (0.1
Back Pain 0 (0. X (22
Headache 3.y 5 (AN
lnfection 2 (L.§) 1 0.7
Injection Site Pain { (0.8) 0 0.0)
{"ain 0.8 4 (29}
Cardiovascular System 2 (1.6 o (0
Cardiovascular Disorder 1 (0.8) 0 (0.0)
Mywcardial Infarction 1 (0.8 0 (0.0)
Digastive System 1 (0.8) 2 (L%
Diarchea i (0.8) [ .7
Eructation ¢ 0.0 1 @.h
Gastrointestinal Hemorrhage 1 (08 0 0.0
Nausea 0.8 0 0.0
Vosuting I (0.8 0 {0
Musculoskeletal System 0 (0.0) 215
Arthmalgia 4 (0 I 0.7)
Anthritis ¢ (00 L (07
Nervous System 1 (0.8) SN
Abnormal Dreams [UEAD)] I (0.7
Anxiety ¢ (0 [
Dizziness (i i 7
Hypertonia 1 (0.8) I (0.7
Insomaia [T 1 {07
Nervousness 0 (0.0) 1 0.7y
Somnolence ¢ I w7
Respiratory System 4 (1n 2 (1.5
Brotwhitis 1 (0.8) 0 (0.0
Cough [ncreased 1 (08} 0 (0.0)
Laryngitis 1 (0.8 0 WD)
Pharyngitis 1 (08 0 o
Preumania G (0, 1 (07
Rhinitis 1 (08 1 0.7
Skin and Appendages 1 (08 3 (22
Herpes Simplex ¢ (04 i
Pruritis 0 (00 1 (07
Rasly 1 (R Iowh

Note: Study 190-047 was included.

' Subjects were counikad only cace within gacly ooty systen and ededy prefarned tam,

Noter All new alversd cvents ovcurring after discontinuation of the doble-Blind weatnient (i .
Between 24 and 72 hours after administeation of the Tast double-Dlind doset were presented. Fou cach
subgect, an adverse event was considered a new event af the wibject had not expencnced tw event
durmg the doable-blind perodd o the cvent warsenied i severity after the epd of the doubie-blind
period.

Reference: EON Tahle 23,32
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Table VIE1. Study Schedule for Study 190-026

Observation and
Procedure Screening Dosing Visit

Timiag -14 to ¢ days Pre-dose Dosing Post-dose

Informed Consent

Inclusion/Exclusion Criteria

Medical History

Heel-to-Toe Gait Test

B B3R
><‘.I"

Romberg Test

DSST X X

Sleep History

Concomitant Medications

Clinical Laboratory Tesls

Vital Signs

BRI RIS
%

Physical Examination
Including Brief Neurological
Exam

Hepatitis B & C Test X

Pregnancy Test X (Plasma) X {Urine)

Urine Cotinine X X

Urine Drug Screen X X

12-lead ECG X X

Study Medication

Drug Administration Record

S B

PSG Recording

Morning Questionnaire X! X

Aes X X X X

Plasma Sample for
{3)-Zopiclone Analysis X X

End-of-Study Asscssment X

* A Morming Questionnaire was completed for at least five consecutive days preceding and including
the morning of the dosing visit.

" Medical history since screening was updated.

¢ Completed by subjects who prematurely discontinued.

APPEARS THIS WAY
ON ORIGINAL
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Table VIIA1. Study Schedule for Studies 190-024 and 190-025

Vi VIto VS
Day 1 Day2
Procedure Screen | Baseline | 60 min 0 min 85h b 95h 12.5h 16h
predose | predose stdose | postd postd postdose | postdose
{nformed consent X
Screening criteria X X
Medical history X
Psychiatric history X
Skeep history X X
Physical exam X K x"
Newrological exam X x* xP
Heel-o-4oe gait test X X" x*
t2-lead ECG X e 5
Clinical labs X x* x"
Hepatitis I3 and C tests X
Pregnancy testing” Serum Uritie Liripe
Urine drug sereen X X
Urine continine X X
Dose X
Avaken X
Vital signs X X X"
Concomitant meds X X
Adverse evenls X x X X X
Break fast X
CDR training session X
CDR assessment X X X
DSST X X
Clinic discharge X

 Assessment performed ar Visit 2 only.
Assessmen] performed on Day 2 of Visit 5 only,
< . . . - . . . - - n N . . -
Serum pregnaney testing pecformed for alf female subjects. Urine pregnancs wsting perlormed for all females of childbearing potential
at Nay 1 of Visits 2 through 5. Day 1 of Visit 5. and early termination,
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Table VIIA2. CDR Assessments in Studies 190-024 and 190-025

Task

| Major Measare

Supportive Messure

Attentional Tasks

Simple Reaction Time

Speed (ms)

Digit Vigilance Task

Speed of Detections (ms)
Percentage of targets detected

False Alarms

Choice Reaction Tune

Speed (ms)

Accuracy {%)

Dual Auention Task Speed of visual target detections (ms) False Alarms
Speed of auditory target detections (ms)
Percentage of visval tarpets dewected
Percentage of auditory targels detected

Waorking Memory Tasks

Numeric Warking Memory

Numeric Working Memory sensitivily (81}
Nunieric Working Memory speed (ms)

Spatial Working Memaory

Spatial Memory sensitivity (S1)
Spatial Memory speed (ms)

Episodic Secondary Memory

Immediate Word Recall

Percentage of words recalled

Errors, intrusions

Delaved Wond Recall

Percentage of words recalled

Errors. intrustons

Word Recognition

Recopanition sensitivity (S
Recognition speed {ms)

Picture Recognition

Recognition sensilivity (Sf)
Recopnition speed {ms)

Moutor Control
Tracking | Avernge distance tron tasget {mm)
APPEARS THIS wAY
ON ORIGINAL
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Table VIIA3. Studies 190-024 and 190-025. A Description of Each CDR Assessment
Immediate Word Recall

A list of 15 words was presented on the monitor at the rate of | every 2 seconds for the
subject to remember. The subject was then given | minute to recall as many of the
words as possible,

Picture Presentation

A scries of 20 picturcs was presented on the monitor at the rate of | every 3 seconds for
the subject to remember.

Simple Reaction Time

The subject was instructed to press the 'YES' response buiton as quickly as possible every
time the word "YES' is presented on the monitor. Fifty stimuii were presented with a
varying interstimulus interval,

Digit Vigilance Task

A target digit was randomly selected and constantly displayed to the right of the monitor
sereen. A series of digits was then presented in the center of the screen at the rate of 150
per minute, and the subject was required to press the 'YES' button as quickly as possible
cvery time the digit in the series matched the target digit. There were 45 targets, and the
task lasted for 3 minutes.

Chotce Reaction Time

Either the word 'NO' or the word 'YES' was presented on the monitor, and the subject was
instructed to press the corresponding button as quickly as possible.  There were 50 trials
for which each stimulus word was randomly chosen with equal probability, and there was
a varying interstimulus interval,

Tracking

The subject used a joystick to track a randomly moving target on the screen for one
minutc. The average distance off-target per sccond was recorded.

Spatial Working Memory

A picture of a house was presented on the screen with four of the nine windows lit. The
subject had to memorize the position of the lit windows. For each of the 36 subsequent
presentations of the house, the subject was required to decide whether or not the one
window that was lit was also lit in the original presentation.  The subject recorded his or
her response by pressing the 'YES' or 'NO' response button as appropriate.

Continued on next page.
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Table VIIA3, continued. Studies 190-024 and 190-025. A Description of Each CDR
Assessment

Numeric Working Memory

A series of five digits was presented for the subject to hold in memory. This was
followed by a series of 30 probe digits for each of which the subject had to decide
whether or not it was in the original series and press the "YES' or NO' response button as
appropriate. This procedure was repeated twice, using two different series and probes.

Delayed Word Recall
The subject was again given 1 minute to recall as many of the words as possible.

Word Recognition

The original words plus I5 distracter words were presented one at a time in a randomized
order. For each word, the subject was required to indicate whether or not he or she
recognized it as being from the original list of words by pressing the "YES' or 'NO' button
as appropriate.

Picture Recognition

The original pictures plus 20 distracter pictures were presented one at atime in a
randomized order.  For each picture, the subject had to indicate whether or not he or she

recognized it as being from the original series by pressing the 'YES' or 'NO' button as
appropriate.

Dual Attention Task

A target digit was randomiy selected and constantly displayed to the right of the monitor
screen. A series of digits was then presented in the center of the screen at the rate of 150
per minute, and the volunteer was required to press the "YES' button as quickly as
possible every time the digit in the scries matched the target digit. Throughout the task,
short auditory tones were played at random intervals. The volunteer was required to
press the “NO’ button as quickly as possible every time the tone sounds. There were 150 |
visual targets and 80 auditorv targets. The task lasted 10 minutes.

Training on the CDR system took place prior to dosing in order to ensure an optimal level
of performance for the baseline assessment on the first study day. Training helped the
subjects to overcome initial test anxicty, familiarize them with the procedures, enable the
development of strategies for task performance, and overcome any initial practice effects.
Four training sessions were completed by each subject prior to dosing.
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Table VIIA4. Studies 190-024 and 190-025. Composite Measures from CDR Assessments

Power of Attention

Power of Attention is the ability to focus attention intensively on a particular task. It was
defined as the sum of Simple Reaction Time, Choice Reaction Time, and Digit Vigilance
Detection Speed scores.

Speed of Memory Index

Speed of Memory is the speed at which the subjects are able to identify whether or not
something is being held in memory. [t was defined as the sum of Picture Recognition
Speed, Word Recognition Speed, Numeric Working Memory Speed, and Spatial
Working Memory Speed.

Quality of Working Memory

Quality of Working Memory is the ability to retain information in memory for very short
periods of time to facilitate ongoing activities. It was defined as the sum of the
Sensitivity Indices for Numeric Working Memory and Spatial Working Memory.
Quality of Secondary Memory

Quality of Secondary Memory (QSM) is the ability to hold and retrieve verbal and
pictorial information from secondary memory. It was based on Immediate Work Recall
Accuracy, Delayed Word Recall Accuracy, Word Recognition Accuracy, and Picture
Recognition Accuracy and computed according to the following:

QSM = IRCLACC ~6.67 x IRCLINT - 6.67 x IRCLERR + DRCLACC - 6.67 x
DRCLINT - 6.67 x DRCLERR + DRECOACC 4 DRECNACC - 100 + DPICOACC +
DPICNACC - 100

continued on the next page.
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Table VIIA4, continued. Studies 190-024 and 190-025. Composite Measures from CDR
Assessments

where, IRCLACC = Immediate word recall - Percentage of words correctly recalled
IRCLINT = Immediate word recall intrusions — Number of words offered but
from previous lists
IRCLERR = Immediate word recall errors —~ Number of words offered not from
this or any previous list
DRLACC = Delayed word recall accuracy — Percentage of words correctly
recalled
DRCLINT = Delayed word recall intrusions - Number of words offered but from
previous lists
DRCLERR = Delayed word recall errors — Number of words oftered not from this
or any previous list
DRECOACC = Word recognition —~ Percentage of original words correctly
identified
DRECNACC = Word recognition — Percentage of novel words correctly
identified
DPICOACC = Word recognition - Percentage of original pictures correctly
identified
DPICNACC = Word recognition — Percentage of novel pictures correctly
identified

Continuitv of Attention

Continuity of Attention (CA} is the ability to sustain concentration on a single task over a
period of time.  This measure was based on Digit Vigilance Detection Accuracy
(DVDA), Choice Reaction Time Accuracy (CRTA), Digit Vigilance False Alarms
(DVFA), and Tracking Error (TE) and computed according to the following:

CA=045x DVDA + 050 x CRTA - DVFA - TE

APpears This yg,
On Origingy
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Table VIEA6 Demographic Features.

Study 190-024

e e g e memm o o mmmmm e e e m e e
Age Mean {5D) 3RR(7.7)
Min, max 28,33
Gender {n, %) Male 6(30.0)
Female 6 (50.09
Race {n, %) Caucasian (7150
Black 3(25.00
Asian
Hispanic .-
Other e
Height (cm) Mean {SD} 170.2 (8.3)
Min, max §53, 182
Weight (kg) Mean (S} 408D
Min, ihax 57.92
BMI (kp/m) Mean (SI) 24.6 (3.1)
Min, max 18. 28
Reference: Table 14.1.2.
Study 190-025
Age Mean (ST)) 363 (12.4)
Min. max 28, 64
Giender {n. %) Male 4{30.83
Female 9{69.2)
Race {(n. %) Caucasian 13 (100.0)
Black -
Asian -
1lispanic —
Other .
Height {em) Mean (SI2) 164.3 (13.00
Min, max 144, 187
Weight (kg) Mean (5L 721 (13.6)
Min, maux 54, 101
BMI (kg/m’) Mean (SD) 26.6(2.5)
Min, max 22,30

Reference: Table 14.1.2.

APPEARS THIS WAY
ON ORIGINAL
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Table VIIA7. Results of Study 190-024.

Power of Attention (ms) at 9.5 hours Post-Dose.

Placeha Esoplcianc I mg Esepicionc 3 iy Flurszepsm M mg
(N=12) (N=11) {N=12) (N=42)
arsecbitme
Mean (50) 1063 (80 1038 (100 1035 199 1064 19
Min. max ——
Posidose
Mean (SD) 1067 () | HORY (4T3 I 11896 (105) | HFIT{K3)
Min, max — !
Chanye #rom hascline
LS s (SE) 2208 REEYRES )] O0km REF 21 0]
I-yalie vs placehs - 0.18% l (0.068 l H.214

Nowe, Baselioe was defined as the lastavailable predose value a cach tncatient visit.
Refencnces (located in the CDR repont in Appekbs 161,835 Tablke 14.2.4.1in Appendix VI of the CDR report;

Tahle 14.23.1 in Appendix VT of the CDR repart.

Speed of Memory and Associated CDR Tasks

Timepoint Placcha Esopicienc 2 mg Esapiclone 3 myz Flurazepasm M) my
. {N=12) {N=12} (N=12) (N=12)

Speed of Memory (ms)
Baseline

Muan (SD) 3023 (GRE) 2030 (654) 2932 16431 IO (632)
9.5 hours postdose

Mean (SD) Y LA TR 17694 32 (TN 3443 (990

Min, max —

LS mwan change (SE) #3099 (93.5) 155.8(N.6 261.6(43.5) 747 (95.8)

Pvadue ox placebo - 0.023 ou2t 0.002
12,3 hours postidose

Meun (510 20631 W76 (341 I L63T 3dSh ¢ T

Min, niax —

1.8 mean change (5E) SJ0.A (8RS 134.6 (8%)) 1058 (R0 IRG.4 (B9.3)

I"-value vs pliscebo - .URS 0.136 < LHIE
Picture Recognition-——Speed {ms)
Basedioe

Mean (5} 933.7¢322.0) B34 (225.04 RI5G1241.5) 9246 1232.0)

4.5 hours postdose
Mean chunge (SD)

-37.4(1634))

016 (§23.6}

117,58 (1 Ry

163.3 (134.8)

123 hours postlose

Mean d%‘ (S1) EERTIEY A (0.6 {90.5) Jo811 .1 110.6 (156.0)
Word Recognition—Speed (us)
Buseling

Maean (SDh 7480 ¢138.04 T67.6{183.9) T2 (226.6) TE3.41120.2)
9.5 hepurs posidose

Maan chunge (817 QLI 680 {177.5) R.7¢144. 186.8 (428.1)

1 2.3 hours posudose

Mean change (510 <141 ¢ 103.0) 28.1(97.5) -32.04203.9) 189.4 (320.1)
Nunterie Working Memorv—Speed {ms)
Bascling

Muan (319 630161397y GE2.30137.9 OO BY 626.5 (106.2)
4.5 hours posidose

Meun change 151 0,4174.8) 233 (82.8) R 161.3) H.6(52.2)
t 1.3 hours postdose —

Muan change (500) AN TR S5.0045.4) 0.6154.7) .7 0997
Spattal Working Memorv—Speci {us)
Nascling

Mean (S0 T 32085 J07.4(224.5) 6725417210 175.7 (30 9}

4 3 hours pesstdiose
Mean change (51

-10.5 oo

04,0 (127.0)

114.7 1 196.0

0.3¢{110.4)

£33 howrs pastulese
Moan change (S

189 (103,09

£7.9 (2481}

132.74210.5)

32.9¢221.1)

Nole: Raseline was delimed as e Last i ailable prodose sidte ae cacl) trestent vis
Relerences Oocited in the CDR seport i Appendiy 16,113y Tables 13242 142416, 132 018 14 2422 and
14 2.4 24t Appendin VI ol the CDR seports Table TLEA 20 ba Appemdin VI aF il CLHG separt.
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Table VIIAS. Study 190-024. Quality of Working Memory, Secondary Memory, and
Continuity of Attention

. . Placebo Esopiclone 2 mg Esapiclone 3 mg Flurazepam 30 mg
Timepoint (N=12) (N=12) (N=12) (N=12)

Quality of Working Memary (SI)
Bascline

Mean (SD) 1.89 (0.07) 1.83 (0.1 1.85(0.14) 1.80 (0.30)
9.5 hours postdose

Mean (SD) 1.81{0.20 184 (0,14 1.80(0.21) 1.81(0.15)

Min. max F—

LS mean change (S1) 0.0(0.1) 3.0¢0.1) 0.0¢0.1) 0.040.5)

P-vatue vs placebo --e 0.450 0.937 0.672
12.5 hours postdose

Mcean (SD) .82 ¢0.220 186 101t 1.7610 15} 1R2¢0.1 1

Min, max —

LS nmiecan change (SE) 0.0(0.0) 0.0 (0. -0.1 (0.0) 0.0 0.0y

P-value vs placebo e (.234 0.467 0.426
Quality of Secondary Memory (#)
Baseline

Mean (D) 2160 (33.91 198.2 (41.7) 213.2 (30.4) 198.3 (44.0)
9.5 hours postdose

Mean {(SD) 185.6 (43 .0) I87.1 (459 184.60 (44.6) 178.1134.9)

Min, max —

.8 mean chunge (SE} -250401.0) -15.3(11.0) -24.8(11.0) 249 (11

P-value vs placebo - 0.497 0.986 0.992
12.5 hours postdose

Mean (SDy 171 4037 ™ 185.4 (d6.41 i90.6 {343 1043 (43.3)

Min, max —

LS mean change (SE} 38.4013.8) -18.1 (13.8) 182138 S35 (13.8)

P-value vs placebo e 0.243 ().238 0.959
Continuity of Attention (#)
Baseline

Mean (S1)) 61.9(7.03 35.9(22.9) 63.2(3.5) 63.1 (3.8}
9.5 hours postdose

Mean (S 62.7¢3.2} S1.3(315) 61.0145.5) 622043

Min, max ——

LS mean change (SE) 0.7(2.1) 3520 25020 -Laen

[-value vs placebo — £.090 0.186 0412
12,5 houss postdose

Mean (8D} G153 (3.5 503 (13.6) 61.0 (4.5) G1.7(3.2}

Min. max

18 mean change (512) 0.1 (td) 2304 ~LO{1.4) -3 (1L

P-value vs plucebo - 0.238 0.619 0.903

Note: Baseline was delined as the Tast available predose value at each treatment visit,
References (located in the CDR report in Appendix 16.1.13): Tables 14.2.43 w0 14245 in Appendix Vi of the CDR
report; Tables 14.2.5.3.1, 142,54, and 14.2.5.5.1 in Appendix VIIL ol the CDR report.
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Table VIIA9. Study 190-024 DSST Results.

Timepoint

Placehe
({N=12)

Esopiclonc 2 mg
{N=12)

Esopiclenc 3 mg
(N=12)

Flurszepam 30 mg
{N=12)

Baseline
Mean (SD)
Min; max

62.7(12.2)
42.0, 76.0

64.2(10.3)
40.0,77.0

61.6 (9.8)
41.0.72.0

62.3(139)
38.0. 84.0

9.5 hours postdose
Mean (5D}
Min, max
LS mean change {SE)
P-value vs placebo

62.0(13.6)

20.7{1.8)

63.0(106)
0.8(1.5)
0.930

623(12.8)

0.5 (1.8}
0.614

59.7010.0

28(1.8)
0.368

12 hours postdose
Mean (SD)
Min. max
LS mean change (SE)
P-value vs placebo

64.3 (12.8)

171D

629(11.8)
120
0.230

63.0(1L.8)

13(L7
0.894

61.8(12.0%

0.6 (1.7
0.351

Note: Baseline was delined as the last available predose value at each treatment visit.
References {located in the CDR: report in Appendix 16.1.13): Table 14.2.4.6 in Appendix VII of the CDR report
Table 14.2.5.6 in Appendix VI of the CDR report.
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Table VIIA10. Panels A-B. Results in Study 199-025,

Panel A. Power of Attention Results

Macebo Exopitione 2 mg Esapiclenc 3 mg Flurazepam 30 mg
F=13) (N=12) {N=12) (N=12)
Basclinc
Mean (SD) 1140(122) {1320018) LE32 (3106 1136 (120}
Min. max ——
Posidone
Mean (S13) 16 (116) I 1162 (127) I 168 (112 I 1187 (125} |
Min, max |
Change from hascline
LS swan (SE) 484 (1754 i 288 (18.m | 280 (18.0) | HLR (1RO} I
P-value vs placebo — 0.348 0328 Y50

Note: Bascline was defined s the kast svailsble predose value ut each treatment visi,
References: (located tn the CDR Report in Appeadix 16.1.13); Table 14.2.4.] in Appendis Vil of tre CDR repurt:

ol wrAar e LR LT R B

Panel B. Quality of Secondary Memory and Associated CDR Tasks

Timepoint Placebo Esupiclone 2 g Esopiclone 3 mg Flurazepam 30 mg
(N=13) {N=12} (N=12) (N=12)

Quality of Secandary Memory (#)
Baseline

Mean (51)) 154.2 (70.4) 155.6 (57.4) 151.9{70.0) 159.9 (74.0)
9.5 hours postdose

Mean (S1) 146.4 (57.5} 154.4(63.1 1313 (49.0) 123.7(37.8)

Min, max —

LS mean change (SE) -102¢12.0 2612.3) -23.5(12.3) -34.9012.3)

P-value vs placebo -—- 0,560 034 0.084
12.5 hours postdose

Mean (SD} E3S RIAEM 144.0 (826 116.1 (66.81 E32.6 (5421

Min, max —

LS meuan change (513) -9.7(18.0) -13.0(18.3) -40.4 (18.5) 2300180

P-value vs placebo --- 0.810 .031 (1.266
Immediate Word Recall—Accuracy (%)
Bascline

Mean (S0 35.41164) 32.8(15.4) 351(7.1) 35.6 (19.0)
9.5 hours postdose

Mean change (8B) -3.8(14.5) 3.3(15.9) -3.2{9.1) -9.2(17.3}
12.5 hours postdose

Mean change (SD) NETES -2.0(14.9) -6.1(14.3) -4.7 (10.2)
Delaved Word Recall--Accuracy (%)
Raseline

Mean (S01)) 26.9(16.2) 23.3(18.0) 25.3(18.8) 253 (18.4)
9.5 hours postdose

Mean change (8D} -4.6¢14.9) 2.8(14.4) -39 (11,4) -6.4(17.3)
12.5 hours postdose

Mean change (80) 1.8 (9.0) 1.9(16.5) <3.9(15.5) 4.2 ¢15.0)
Ward Recognition—Accuracy (SI)
Baseline

Mean {51} 0.46 (017} .53 (0.22) 0320147 047 (0.20
9.5 hours postdose

Mean chﬂngg (SD) (.02 (0.22) -0.07(0.27) -0.18{0.31) .04 {(1.24)
12.5 hours postdose

Mean chzmge (SD) -0.02 (0.22) -0 11 (0.51) ~0.17 (0.3 -0.06 (0.27)
Picture Recognition—Accuracy (S1)
Raseline

Mean (8D) G.60{0.21) Q.61 (0.20) 0.60(0.23) .64 (0.23)
9.3 hours postdose

Mean change (51 -2 {0.17) -8 (0.13) -0.10 {0.18) -0.15 (0.28)
2.5 hours postdose

Mean change {(SD) -0.08 (0.18) -0.02 (0.17) <108 (0.16) -0.03 ((G.24)
Note: Baseline was defined as the last available predose value al each treatment visit.

References: (located in the COR Report in Appendix 16.1.13% Tables 14.2.4.4. 14.2.4.19, 14.2.4.20, 142,421, and
14.2.4.25 in Appendix VI of the CDR report: Table 14.2.5.4 in Appendix VI of the CDR report.
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Table VIIA1l. Study 190-025 Results.

Speed of Memory, Quality of Working Memory, and
Continuity of Attention__

sssaanrimaay ars s mmrwasssaras

Timepoint Placebo Esopicione 2 mg Esopiclone 3 mg Flurazcpum 6 mg
(N=13) {N=12} (N=12) {N=12)

Speed of Memory (ms}
Baseline

Mean (SI)) 3464 (671) 3545 (712) 3467 {673) 3412 (755)
9.5 hours postdose

Mean (SD) 3469 (8421 3794 (98T 3672 (606) 3637 (700)

Min, max ——

LS mean change (SE) 2.2(115.3) 246.7 (119.7) 204.5 (119.5) 227.2(119.6)

P-value vs placebo - 0.150 0.231 0.t83
12.5 hours postdose

Mean {(SI}) 3421 (926) 355007120 3342 1 HHh 1645 £70M

Min, max —

LS mean change (SE) -47.3 (103.6) 36(107.6) 74.6 (107.4) 232.9(107.5)

P-value vs placebo e $.724 0418 0.068
Quality of Working Memory (SI)
Basetine

Mean (S8D)) 1.70 (0.28) 1.69(0.30) 1.64{0.35) 1.70 (0.29)
9.5 hours postdose

Mean (SD) 1.67 (0.26) 1.64 (0.31) L.66 (0.35) 1636031y

Min, max —

LS mean change (SE) =002 (0.07) -0.04 (0.08) 0.00 (0.08) -0.05 (0.08)

P-value vs placebo - 0.79( 0.807 0.693

12.5 hours postdose

Meun (D} 1.59(0.34) 1.67 {0.43) 1.73¢0.19 1.63 (0.28)
Min, max —
LS mean change (SE) -0.12(0.08) -2 {0.0K) (.07 {0.08) <UL (WU
P-value vs placebo --- 0417 0.118 (1.545
Continuity of Attention (#)
Baseline
Mean (SD) 341149 4453 (29.3) 34.9{28.3) 3384
9.3 hours postdose
Mean (SI)) 56.7 (9. 4) 48.8(23.1) S330LTN 3284148
Min, max —
LS mean change (SF) 4.6 (3.1) -1LE (32 26(32) 0.5{(3.0
P-value vs placebo e 1.116 0.572 0.238
12.5 hours postdose
Mean (SD) 54.3(9.3) 48.7 20.13 357 (10.8) " S08(15.m
Min, max e
LS mean change (8I5) L4 {28} 053D 2830 -1.7(3.0)
P-value vs placebo e .65 1,747 0.463

Note: Bascline was defined as the last available predose value al each treatment visit.
References: (located in the CDR Report in Appendix 16.1.13) Tables 14.2.42, 1424 3, and 14.2.4.5 in
Appendix VI of the CDR report; Tables 14252 1 14.2.3.3. 1 and 14.2.5.5.1 in Appendis VHL of the CDR report.
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Table VIIA12. Study 1906-025. DSST Resulits

Timepoint Placebo Esopiclone 2 mg Esopiclone } mg Flurazepam 30 mg
{N=13) (N=l_3) (N=12) {N=12)
Baseline
Mean (SDh 62.8(11.2) 57.8(16.8) 59.1{12.6) 3840130
Min, max —
9.5 hours postduse
Mean (SI)) 59.9¢13.3) 61.6(13.2) | 37.6012.4) 593 (10.5) I
Min. max —
LS mean change (SE} -1.6 (1.9 32{(1% 619 0.601.9)
P-value vs placebo s 0.074 (1.999 01,405
12 howrs postdose
Mean (SI) 63.8(12.4) 58.1(20.3) 39.0¢13.M 366G 18 1)
Min, max —
LS mean change (SE) 0.6(2.7) 042.8) -.1(28) -1.8(2.8)
P-value vs placebo - 0.949 .862 1.539

Note: Baseline was defined as the last available predose value at each treatment visit.
References: (located in the CDR Report in Appendix 16.1.13): Table 14.2.4.6 in Appendix VII of the CDR report:

Table 14.2.5.6 in Appendix V1T of the CDR repont.

NDA 21-476

ArPEARS THIS WAY

ON ORIGINAL

Page 214




Table VIIB1 Panels A and B. Study 190-012 Respiratory Parameter Results

Panel A. Results on the Adjusted Mean of the Slope of the Ventilatory Response to C02
Partial Pressure.

Time Treatment Adjusted | SD Estimated 95% P-
Point Mean Difference* Confidence value
Shope Interval
2 Hour Placebo 3.32 1.50
Codeine Sulfate 60 mg 2.83 0.86 -(1.49 (-.96,-0.02) 0.0398
(S)-Zopiclone 3.0 mg 3.40 1.19 0.07 (.40, 0.55) 0.7349
{S)»-Zopiclone 7.0 mg 3.27 1.41 -0.05 (-0.53, 0.43) 0.8301
4 Hour Placebo 2.86 (.80
Codeine Sulfate 60 mg 3.08 1.25 0.22 (-0.33, 0.76) 04267
(S)-Zopiclone 3.0 me 2.92 £.22 0.05 (-0.50, 0.61) 0.8454
{(S)-Zopicione 7.0 mg 3.10 1.40 0.24 (0.31. 0.79) 0.3864
6 Hour Placebo 2.75 0.82
Codeine Sulfate 60 mg 2.83 1.09 0.08 (-0.43, 0.60) 0.7498
(8)-Zapiclone 3.0 mg 298 1.21 0.23 {(-0.29, 0.76) 0.3704
(SyZopiclonc 7.0mg | 796 | 090 021 (:031.0.74) | 04134
Note: The fited medel s S1LOPE = SEQUENCE - SURBJECT(SEQUENCE) « PERIOD ~ TREATMENT +

COVARIATE where the covariate is the 45-minute pre-dose measurement ol the corresponding primary
outcome measure {slope) and SUBJECT(SEQUENCE) is a random term.

*Estimated difference is the difference between the treatment and placebo (Treatment - Placebo).

Reference: Fable 14.2.1.

Panel B. Results on the Adjusted Mean of the Slope of the Mouth Occlusion Pressure
Response to C02 Partial Pressure Change.

Time Treatment Adjusted | SD Estimated 95% p-
Point Mecan Difference* Counfidence value
Siope Interval

2 Hour Placebo i.19 .62
Codeine Sulfate 60 mg 0.92 0.30 -0.27 (-0.38, 0,04} 0.0866
(S)-Zopiclone 3.0 mg 1.0 0.55 -0.18 (-0.50,0.15) 0.2784
(8)-Zopicione 7.0 mg 0.96 .60 -0.23 (-0.55, 0.09) 0.1531

4 Hour Placebo 1.02 0.40
Codeine Suifate 60 mg 1.18 0.41 (L16 (-0.10, 0.41) 0.2218
(S)-Zopiclone 3.0 mg 0.90 0.50 0.12 {-0.39, 0.14) 0.3309
(S¥-Zaopiclone 7.0 my 1.03 0.6l 0.01 {-0.23, 0.28) 0.9171

6 Hour Macebo 1.13 {1.38
Codeine Sulfate 60 mg 1.02 0.42 A1 (-0.32, 0.10) 0.2777
(S)-Zopiclone 3.0 mg (.88 0.32 (.25 - (0.47,-0.03) 0.0250
(S)-Zopiclone 7.0 mg 0.93 0.43 -0.20 (-0.41, 0.02) 0.0733

Note: The fitted maodef is SLOPE - SEQUENCE « SUBIECT{SEQUENCE) + PERIOD ¢ TREATMENT -
COVARIATE where the covariale is the 45-minute pre-dose measurement of the corresponding primany
outcome measure (stope) and SUBJECT{SEQUENCE) is a randons werm.

*Estimated dilference is the difference between the treatment and placebo (Treatment - Placebo).

Reference; Table (4.2.1.
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Figure VIIC1. Panels A-H. Study 190-015. Results of Psychometric Parameters Showing
Significantly Greater Effects on Performance after ESZ-Alcohol Combination Treatment
compared to Other Mono-Drug or Placebo Treatment Conditions
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Figure VIIC1 Panels A-H, continued.

Study 190-015. Results of Psychometric Parameters Showing Significantly Greater Effects on
Performance after ESZ-Alcohol Combination Treatment compared to Other Mono-Drug or

Placebo Treatment Conditions
Panel D.
Word Recogaition - Sensitivity Index

1hr 2hr 4 he & he 12 24w
Time Post-Dose

Panel E.

Picture Recognition - Speed
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Figure VIIC Panels A-H, continued.

Study 190-015. Results of Psychometric Parameters Showing Significantly Greater Effects
on Performance after ESZ-Alcohol Combination Treatment compared to Other Mono-
Drug or Placebo Treatment Conditions

Panel G.
Quality of Secondary Memory

60 1

=100 +

%

-140 1

-180

-220
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54
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-15 1 Akohot
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-20
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*P<0.05 based on statistical analysis of the estimates. Graphs depict mean changes from baselive. Error hars represent standard desiations.
Reference: Appendix [6.1,83 (CDR Report. Appendices I and 111}
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Table VIII.Al. Enumeration of Subjects for All Studies and in Each Integrated Study
Type Category (Safety Population), as provided by the sponsor.

Esopicione
—n Treg ™ s ™ 3 me AWl Active
Seudy Type {N=234) {N=gas) =) (N=1019} (N=197} {Nv1839)
M Neawabier n n ] n n n [
Daytime (1-7 days) wwdics in healthy volunieers 124 Y] 52 s 135 9 295
190001 ] 3 6 & 6 FE] %
196081 5] [¥) ] [H 3%
190003 12 5 % 6 s Y]
e 1¢ 16
190-011° 4 W i)
190-0£2* 3 13 13 13
190015+ M 22 22
190-018 10 10 10
190-019° ] 3 9
150030 16 0 10
190-011%¢ i 12
190023 * 1% [T
Mighttime, (1T days) sulies in non-ciderly adul o e 109 ‘o o 150
hesithy volunicers
1900247 F; 7] B} 12
190036 g ) o o o 138
Wf’ days) studies in noa-chderly sduh 7 6 7 65 76 ”
190-025° 13 12 12 2
196045 63 £} 63 65 L] 65
Nighttime, 2-week studics in ciderly subjecls with
‘.n""‘ ) y aubjes 208 100 25 o o v aus
190-047" 128 T} 136 o ¥ n 164
1 90-043 . 7'-2 ad 1-51
e -
Nightime. &-woek aindy in non-clderly sduk ™ 104 ™ 209
190046 = 104 105, 309
y“"! “:"' '“"""""3‘;":‘1‘ - “"":‘"“";"’l'm"ﬂmn 195 o o 0 sy 4 9
190049 195 a [i] 0 bl { 91

* Cross-over studies are denated with an asterisk.
* Comhination data arc nod integraned in the 1S5,

* Subjects from Swdy 90047 who ateeived 1.5 mg

tone are

Note: For all swudies, each subioct contributed only once 1o the Total and

Relirence: EOT Tabte 2.1

NDA 21-476

d im the | g dose group.
veice (0 each relovant weatment or dose category. For the coose-over studies, hawever. each subject
113y have contributed 0 more than one trcatiment and or dose <ategony (applicable ta (e following dudies: 190012, £90-015, 196-024, 196005, ad 190045 ).
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Table VIII.C.1

Duration of Treatment Category by Average Daily Dose (mg/day) and Stady Type (Safety

Population)
Average Dulty Dose (mpiday)

Study Type Fiaceis Evepiclone
Duration of Treatneent 28.5-1.75 a' i1 mg 3 >RIS1Mmg | >175-315 mg >3.25 my

wsﬁ:n.mn.'l duys) tudics in healthy 134 24 51 I3 122 %
[-7 days m{%) 1134945} 13 {542y $2 (100 6 (100 110 (90.2) 19863}
+1-2 woeks # (%)’ 11 (8.9} 11{45.8) 040.9) {00} 12(9.8) 12¢13.2}
ightts £-7 dayx} studies in non-clderly adult

mm'mmmjm 10 1900263 N 1o 47 ¥ 12 * *
1.7 day 1 (%) 110 £100} 47 (100} 97 {100) 12 (100 98 (100) 96 (100)

Mighttime. Shori-torm ( -7 days) studics m non-clderly 7 ¢ 63 14 a P

swiocts with insonioia (Stodics 190-025 and 1900453 N
1-7 deyy n (%) 76 (104) 0 {0.m 2¢3.2) 14 {100 0 {0.0) € [0.0)
=1-2 wecks 1 (%) Ai00) 0 (¢:0) 61 {95.8) 0 (0.0} 0(0.0) 490.0)

Nighttime, 2- g i subjects with insomnia

(sﬁ;"fwm“;“m;ﬁ“’ Bice 208 107 207 0 o 0
1.7 days n{%) 13 (6.3) 6(5.6) 1.4 . Doy 1 40.0) 4900
>4-2 weks o (%) 128 {61.5) 69 (64.5) 130 (62.8) 1 (100.0) 01003 400
24 weeks 0 (%) 67 {32.2y 32299 10 (33.8) 0{0.0) 0 40.09 (0.8}

Nighttime, G-week study in nose-cider]y aduh subjects with £

m:ﬂnillsmdy A ¥ » % 0 108 1 1 0
-7 days n (%) 1{1.0} 0{0.04 3291 (0.8 1{2.0} 0 (0.0)
>1a2 weeks o (%) | KK 1¢100) 0¢0.03 1{25.0) 110.0) f0.0)
46 weeks o (%) 14 {14.1) 0 (0.0) 13 (126} 4(0.0) 9 {8.9) 0 ¢0.0)
6.8 weeks m (%) " 43 (H3.5) 0 0.0y 47 (84.5) 3(75.00 90 489.0) 6 {D.0)

nghlhmc‘vl;:lﬁ"‘: (é-mouh M‘f*’(';r;;‘f;’u‘;" w0y " ET) a8 102 3 12
1-7 duys n (%) 3.y 4{0.0) 1{6.3} 1{1.} 5{1.3) 2{16.7)
>1.2 woeks n (%) 5(2.7) £ (0.0) 0 0.0 3L 0.1} 1{%.3)
>3-4 weeks # (A} B3{7.0) I(loy {63} 3¢7.8) 1203.2) 1 (8.3)
»4-6 waeks 1t (%) 1S (6.00 A{10.T) 4080 4139 US4 2{16.n
68 weeks n{%)’ LYCAT] 136 116.3) S49 4101} | {%.31
»8-12 wocks n (%) 105 % R 3(6.3) A (T.8) 20¢5.41 0 (0.0)
1216 weeks 1 (%) 73T} 1 (361 L(l0d) B (7.8) 19¢5.1) 3(25.0%
>16-20 weeks n (%) B4} } {26 160 4039 9(24) 000
>20-24 weeks n (%} 3 (1.6} 4¢14.3) 24 124 17 (4.0) 0(0.0)
>24-28 wecke n (%} 101 {%4.0} 1035.7) 21 (43.8) $4(52.9) 346 168.6) 2016.7)
>38-32 wocks 0 (%) 9 {4.8) 0 (0.0) L1y 769} 7.9 0 (0.0}

! Therr nere oo subjects whi reerved 0.5 -tng ssopicionc.

*Smudics EH-001, 199002, 190-005. 190-010_ 190-01 1, 190012, 190015, 190-018_ | 90-019, 190-030. 190-020. and 190-02) were ikchuded.

¥ Subjects wore achudet in & dwatum catepory based on Bhe dohic-blind dofing iRformazion. me on the plannad Stwdy dusation

" " For Stedy 190-045. total plarinod cxporane (0 cxapiclone was § days Tor cach subjoct. The subjecls were 1) recets ¢ each of kur csopiclone doses for 2 vonseautive deys with o wash-oul e

horwren cach troatment.

Note: Ench sobjoct i the foltowing placeh flad soqurentiabc dudics contriiuted pnce 10 the phaccho group and once 16 1he exoprtone group: Studics L90-0LY, 190015, 190124,

190,025, and 196045,
Note: For alf sequential cro-over swadies, the svernge daly dose was cafoulated from weatmen days, cxcluding sny washoul peeiad(s).

in this iahle

Note: For soeme subforts in the bomg-tom safety slady 190-049. the drug accountability dats were missing, Thess: subjects sre thenek
Refercmce: COT Table 5.2
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Table VIILE.1

~ Other Serious Adverse Events for All Integrated Studies (Safety Population)

Treatment | Bobject
Na,

Freferred
Term

Reparied Term AR Sant
Dase

Gl

Re

Actisa
Tokew

AE
Trestmem

UAE?

IND Sefety

ive wad
Seriel No.

Stwdy 199-047: Nigh

2 my ESO HATie

Accidotsl
by

2-Week Study In Elderty Subjrets with fn
Py TAT

Accidonial Injery —
Diffusc Pain l l

EL S GHATET

Hemarrhage

Gastromtest ]

Lowst Rt
Gt ot stenal
Hlceding

RO 05710

Myacardial
Tnfarctiom

Acwte Nen-) ——
Wave Myocardinl
Infarction

ther

19Mer20m2

No. 091}

10Ap2002
[.2)

NR

Sorgrcal

O Whaar NG 2

DEANI00L
(Ho. 02y

(e U8S)

NR

Dise

O6Munri002
{Nn. 066)

eAp2002
{No. 502y

H0AR2002
No. 093]

Study £96-848: Nightti

me, 2-Week Study in Elderly Subjects

T ong £SO | 437008

Chew Pam

Avypicat Chost
Pain

with {nse
v

rre——y
Rex

Wi

Nona

pIET

EXx12001

{No. D48}

{Na 065)

Study 190-049:

time, 6-Manth Double-blind Study in Nen-Eldery Subjects with Insomnia

Vg 50 | 0347630

Abdomnirul Pam

Abdonwrad Pain

Res

A

Intr

Medwation

13 Ag2001
Mo 055)

A mg BN 46701 3

Aocubcseat Inpary

Frachme Lefl fland | =

Hes

NR

1]

Meadicatson

6Rdy2001
(N, 042)
17Sep200t
N, 068

Trg B8O | wsisna)

Acwmtsrmal Injury

Bervone Triwna —_—

N

Duse

Surgical

Auly2001
%0, 041)
0TAgI001
(M. 050)
175cp2001
{0, O6%) |

3 g 150 0415007

AgHalion

Fanwe Adtack

Tmg N | 044008

Agmation

Fanxc thsorder —_—

b

Disc

Mediewion

You

a3 July200
(No. 041)
15Aug2001
(N 055)
1200700
{No, DéSH

NR

Bisc

Yes

03 July2001
(Nax. D30
e

Tmg ESO | 0110004

Arthewae

Wiencnang D0 —
Hikseral Knees

Resy

Nr

Nowe

Suwrgicab

Yes

31 bty 201
e 047)
AN 2001
iNo. GX0)

§ my FSO 9433008

Aabns

At Artark

NR

Madeation

Yeu

21 Aug2001
{Na 058)
ITNG2061
{No. 070)

TmaESO | OB

Chest Paan

Atypical (hewt —

Fare

Reg

Onhee

Whiy2001
Mo D41)
21 Avg20061
o, 636)

Jmg ESQ | a4ent

Chest Tan

Atypical Chest e
Fan Synchmme

3 ny B30 IR

Chent fam

bl Fasw —_—

Ren

ise

O

No

1t Aug2001
o, 0363
1200 2004
(N, 066)
ZENev2001
(No. 071}

Rus

xR

None

Oeher

120a 201
{No. 065)
9Mar002

L]

Continued on the next page.
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Table VIILE.1, continued
Other Serious Adverse Events for All Integrated Studies (Safety Population) (continued)

Treotsntm | Sebjeer Freferred Repunted Term AL Seart Freq | Owm | AEVad Sevarlty | Rl  Action | AR UAE? ] IND Safety
Ne. Torm Daie Dane Teken | Teomtment Repers
Dese end
Sertal Ne. |
Stmdy 198-04%: NI SMenth Double-bilind 5t in Non-Elderly Subjocts with I im (i
Tmg ESO | 0462002 | Chokebabian Chok biasis { Omoe | Res © oderate | NR | lotr Sergical Yes 24Ang 2001
(No. 05%)
| I 12002001
N, 066)
I ES0 | 0310030 | Gasroimestinal | Abdominal _— imcr | Ree — o Sewere NK | bar Swegicat Yer WSep2001
Disoader Adiesions 1 1 L (Mo 0613
ImgESO | 043902 | Gastrovmetmal | Appondicitis Con | Res | | Severe Nt | Trae Sugical Yex 03 huly 2061
Disteder N {No. 041
3 mg ESO 0093028 | Gastrainkostimal Appondwitis Joce | Res - Severe N | lwr Smnpical Yeou 212001
Lusseder (Giangronows - i {No. 079
ruptured sppendix) | 29Mar00
_ | (No. 091} |
3 mg £50 0412006 | Kudney Cakculus | Kidney Ston - Imer | Res - Severe NR [ Inw Mudicaton | Yex Gl Aug 200t
] {Ne. 249)
15Ang2001
{2 053}
Srag£50 | 0471015 | Newrmis Perronal Crivis — Com | Res — Severy wr | Dae Medcation | Yot VT Augl0al
N . Qo 031)
g €90 | 0087013 | Overddonse Dinag Overduse - ‘ Uk | Usk  — Scvore | Pows | Disc | Other Ve 12Apr2001
' L {No 033)_
Femg ESU | 0909008 | Uterine Fbroice | Utorine Fiiouds — Cont | Res  ~ Severe NR | Dise Sengical Yes 2INVI00H
Eslarged (N0, 071y
I | 2{Feb2002
(No. 021
MO 0423007 1 Chest Fain Chomt Pain - b {Res T Moderme | NR | None | Other Xo 05ap200)
ibio, 060y
I | 10Apr3N3
o, 093)
PEQ 47201 | Gmstronnbedmad Appendicitis - Omce | R — Severe KR | Kenc Swrgical Yeu 12 Ot 2004
Drsodes 1 l . . iNo, D66
| Stwady 190-849: SAE Occurred >34 Davy Following the Lat Dose of Double-blind Treatment
Trg S0 | 041600t | Ancidertal Injury l Palled Muscle LeR | g Cow | s — Severe l KR l Mone ] Modication I Na 03 hy200t
Chent Walk 1 . iNa. 041
Fs0 = Esopicione: PEO » Placebo; Out Freq = Frequencys Comt = C tager = f Res = texoived: Ong = ongoing: Uk = Unknown: Rel = retationslrip
(0 treatment; NR = not related; Poss » possibly relmed; Disc = mibject discontinued. a1 — siudy freatment o pied. Med = Medi UAE = Unexp J Adverse Evant,

ok Serkoin adverse vents priog i ITCanmncm we swH samaarized.

Reference: EOT Listing 4.2.1. Soc €58 190.049, Appendin 16.2.9.2 for subjoct (i 6001
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Tables VIILE.2-3

Other Serious Adverse Events that Occurred During the Open-label Phase of Study 190-049

(Safety Population)
Tabie VIILE.2
Duulie-btind | Subject | Prefeered Reported Term | AEStart | Freq | Owt | AE End Severity | Rel | Ackenm | AE HAE? | IND Safery
Trantment N Torm Date Dhete Tiken | Trestment Hapart
Bate umd
Serial Ko,
Study 198-049: SAEx that Occurred During Opes-Label Trestment
3 mg ESO I3 | Accidonal Nack aad Back Owce | Res ! -~ Scver | NR | Dike | Surgient No 21K 2001
Sy Tojuey - (N 071
| I | 1S Mwe62
(Mo, 989)
Py 0093018 | Accidenial Tom Right T Cmee | Res — Modrate | MR | Nowe | Surgical Yes 27Feb2002
njury Rotator (ol -— 1No.083)
| o6MEy2002
. (No.9T)
RO 0037022 | Accmia Aremia Secondny | Cont | Res — Modoraie | tower | Ofher | None Yeu 22Ape200?
o Fnesst {No.0%)
Reduction and
Turmarry Tuck
3 myg kSO 0421002 | Atrial Amal Fitwillauoa — Com | Ong Severs NR | e Madication | Yes 07Nav 2001
Fibrillation L (Na 0701
Img ESO W3NS | Ched Pun Chedt Pain o Comt § Wes — Maodorate | NR | batr e No HoMar2002
(Ne 0B6)
GdApr2on
{Nu. 01
3 g ESO 12018 | Chist Pain Chest Pain — later | Rex ~ Scwree NR A e Modicaton | Veo HMual02
(Ne 103)
2302002
(Na, 10%)
3 mg ESO: 30002 | Dusbescs New Onst of — ot | Ong Modcrste | Poss | Nowe Muodstion | Ves 23Fch2002
] Mol Deabotcs . . 1 ) {No. 084}
o 0N | Join Disordor | Hip Deguncration. Once | Rex — Severe NR | bnicr Other Yes BIAP2002
No 92
I 20Muy 2082
Na, 1)
14dund2
(N 1023
LT B30T | Sk [hsaweher | Lngcssive Shan I - Once | Res — Kevere NR | towe | Surgest Yoo B4 Apr2t2
dise [ Ohesity and (No, (142}
Weight Eoss | 10ApeER
N gD
3 g USO 0436007 | Lrenine (=™ Onee | Res b Moderste | MR | None | Surgicat Yo My 2002
Fibridn Letmuynma (Na, 49y
Extargel ’ Moz
{Nn 163
TEAug2002
(No. $407)
3 mg K5O HI0T | Ligrine Fibenid Tumens | Onco | Res -— Mokeate | NR [ hoter [ Suegical Yer | 09May2002
Fibvmads H No, 194y
Enlargad 145un2002
{No. 102
ESO = Esopicions: PBO ~ Placebo; Out = Feeq = {'req Count = C Ier = Limorntitiont: Res = resolved. Ong = ohgoing: Unk = Unkaown: Rel -

rekationship o treatment: NR = not selated; Poss = possibly v!hml: Disc = sybspoer distontimed; Tnir-= study trestmes ireriepted, UAR = Enevpocted Advearse Feent
Rofcrances: CSR190-049, Appendix 16211
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Table VIILE.3
Other Serious Adverse Events for Other Non-Integrated Studies (Safety Population)
Trestment Sobfert Preferred Reported Ferm AE Stuet Freq | Owt | AE Ead Sevecity | Bt | Aitlen | AR UAE? | £NE Sefery
Na Tere Baic Dl Tahse | Trestenemt Repart

1inéc aud
Scrial No,

Stedy 198-413: Subjects with Hepatic Dysfunctiun
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Table VIILE.4 A Description of Selected SAEs (taken from the narrative, verbatim, as provided in
the submission starting on p. 310 of the 1SS.pdf)

Study 190-048, Subject 427004 [Esopiclone 1.0 mg]: Chest pain (not related) )

This subject was an 80-year-old Caucasian female with no baseline physical examination results nor

- findings in her medical history that may be related to the observed SAE. IMDUR was both a prior and
concomitant treatment for coronary artery disease. At Baseline (09 July 2001), this subject had abnormal
findings (probable sinus bradycardia with occasional atrial premature contractions) that were not
considered clinically significant. The subject began dosing with esopiclone 1.0 mg on 17 July 2001. The
subject experienced chest pain (“atypical chest pain”) at — The subject was treated
with nitroglycerine 0.15 mg PRN and the event resolved on — . At Visit 3 (25 July 2001), this
subject had abnormal findings (sinus bradycardia and first degree A-V block) that were not considered
clinically significant. The event of chest pain was moderate, and the subject completed the study as
planned. The event was assessed by the Investigator as serious, not unexpected, and considered it not
related to treatment. At Visit 4/End-of-Study (31 July 2001), this subject had abnormal findings (sinus
bradycardia, borderline first degree A-V block, and incomplete right bundle branch block) that were not
considered clinically significant.

2 SAEs of Uterine Fibroids Enlarged During the 6-month Open-Label ESZ extension phase of
Study 190-049:
Subject 0456007 |Open-label Esopiclone 3 mg]: Uterine Fibroids
Enlarged
This subject was a 35-year-old Hispanic female with no reported history of reproductive problems or
baseline physical examination results that may have been related to the observed adverse event.
However, per the IND Safety Report, the subject’s relevant medical history included postmenopausal
bleeding, pelvic pain, and hypertension. Concomitant medications included Caltrate Plus D, Claritin D,
Mudtivitamins for nutritional supplement, estrogen and progesterone for hormone replacement, Allegra-D
Jor allergies, Zithromax, and Mytussin AC for cough. Her medical history included a tubal ligation in

—  and menopause in 1996. She was randomly assigned to receive esopiclone 3 mg on 10 April
2001 and was dispensed open-label esopiclone treaiment on 08 October 2001. She had a hysterectomy
and bilateral '
salpingo-cophorectomy on - to treat uterine leiomyoma (preferred term: uterine fibroids
enlarged), which resolved on — The event was moderate, serious, and the relationship to
treatment was not related. The subject was not discontinued for this event and the subject completed the
study. The date of last dose of open-label esopiclone was 31 March 2002. (Reference: CSR 190-049; IND
Safety Report submitted on 09 May 2002 [Serial No. 099], 24 June 2002 [Serial No. 103], and 08 August
2002 [Serial No. 107].)

Subject 0458007 [Open-label Esopiclone 3 mg]: Uterine Fibroids

Enlarged

This subject was a 44-year-old Caucasian female with a history of uterine fibroids (since 1998). She was
randomly assigned to receive esopicione 3 mg on 30 May 2001 and was dispensed open-label esopiclone
treatment on 28 November 2001. She had a hysterectomy on — Jor fibroid tumors (preferred
term: uterine fibroids enlarged). Per the investigator's comments, there was no worsening from baseline
prior to the SAE. The event was moderate, serious, and the relationship to treatment was not related. The
subject was not discontinued for this event; however, study treatment was interrupted. This subject
completed the study. The date of last dose of open-label esapicione was 28 May 2002. (Reference. CSR
190-049,; IND Safety Reports submitted on 09 May 2002 [Serial No. 099] and 14 June 2002 [Serial No.
102].)
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Table VIIL F. 1. Adverse Dropouts in the Two 2-Week Studies (190-047 and 190-048) of Eiderly
Chronic Insomnia Patients (as provided by the sponsor).

Placebo 1 mg (1] 2 mg
(N=208) (N=100) (N=215)
COSTART
Body System Subject Ewent  Subject Event Subject EBvent
Preferred Term n (%) n n (%) n n (%)} n

TOTAL (ANY AE) 3.8%) 11 1.0%)

BODY AS A WHOLE 2,4%) 0.0%)
ASTHENIA 0.5%) 0.0%)
HEADACHE 1.9%) 0.0%)

CARDIOVASCULAR SYSTEM 1.4%; 0.0%)
ARRHYTHMIA 0.5%) 0.0%)
CARDIOVASCULAR DISORDER 0.5%) 0.0%)
MYOCARDIAL TNFARCT 0.5%} 0.0%)

DIGESTIVE SYSTEM 0.0%) i.0%)
DIARRHEA 0.0%) 0.0%)
NAUSER 0.0%) 1.0%)

RERVOUS SYSTEM 1.0%) 1.0%)
ATAXIA 0.0%) { 1.0%)}
DIZZINESS 0.5%) 0.0%)

HYPERTONIA 0.0%) 0.0%)
INSOMNIA 0.5%) 0.0%)
SOMNOLENCE 0.0%) 0.0%)
VERTIGC 0.0%) 1.0%)

SKIN AND APPENDAGES 0.5%} 0.0%)
PRURITUS 0.0%) © 0.0%)
SWEATING 0.5%) 0.0%)
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Table VIIL. F. 2. Adverse Dropouts in the 6-Week Non-Elderly Chronic Insomnia Study 190-046 (as

provided by the sponsor).

Esopicicre
Placako T'ag 1 wg 7% L] F.% ng ALY Retive
gy} (Hut) (Ha 284} (M1 IMalEs) [P iNa20%)
CORTART i —————— . e ———— e e
Body Jymscam Subject  Fvent SuDJect EVARL UGt Event - SibIect  EWent | GLbject Evamt  BuDject kren Sebject
Preferyed Torm LY 0 A (% n L34 3 L] L)) ] L) " n s n no{ty
TOTAL {RNY AE} LA 25 L PR 2 {008 G 201 4 EIEE 1 TR gL ookl @ IR L T T e
BODY AS A WWOLE 0 G.0% 0 T o.Ml 4 2 (1.9 2 LR TR 5L 9.0 @ 41 5.8y o ey 2
HEASACHR o f ¢,00 o 26 6.pb1 2 1.9 2 9y 608 a et ook ¢ o f e o 2t oM 2
DIUESTIVE SYSTIM [T 9t 0. 0 1 ilon 3 £ o0t 0 3L etm @ 90 0.8 © Ttesnm 2
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Table VIIL F. 3. Adverse Dropouts in the 6-Month Double-Blind Phase of the Non-Eiderly Chronic
Insomnia Study 190-049 (as provided by the sponsor).

Esopiclone

3 mg
(N=593)

: Subject Event
Placebo n (%) n
{N=195)
COSTART
Body System Subject Ewven
Preferred Term n (%) n

-]
=3}

(12.8%) 144

3.0%) 31

=
[7-%
-

TOTAL (ANY AE) 7.2%)

[y
-3

BODY AS A WHOLE
ABDOMINAL PAIN
ACCIDENTAL INJURY
ASTHENIA
CHEST PAIN
CYST
HEADACHE
NEOPLASM
OVERDOSE

4.1%)
0.0%)
0.0%)
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0.0%)
0.0%)
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0.0%)
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Continued on the next page.
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Table VIIL F. 3. Adverse Dropouts in the 6-Month Double-Blind Phase of the Non-Elderly Chronic
Insomnia Study 190-049, continued (as provided by the sponsor).

Esopiclone

Placebo 3 mg
{N=195) {(N=593)

COSTART o _ _
Body System Subject Event - Subiject Event
Preferred Term n (%) n n (%) n

'
i
H
i

CONSTIPATICN
DIARRHEA

DRY MOUTH
HEPATIC NEOPLASIA
NAUSEA

TONGUE EDEMA
VOMITING

0.0%)
0.0%)
.0%)
.0%)
.0%)
.0%)
.0%)
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COOOM
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NI RSN
— ey ey, e
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X
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ENDOCRINE SYSTEM
HYPOTHYRQIDISM

.5%)
.5%) 1

pd
oo

e

oo

N

o

e

HEMIC AND LYMPHATIC 0 ( 0.0%) 0 2 { 0.3%) 2
SYSTEM .
ECCHYMOSIS 0 { 0.0%) 0 2 ( 0.3%) 2

METABOLIC AND NUTRITIONAL e { 0.0%) 0 2 (. 0.3%) 2
DISORDERS
PERIPHERAL EDEMA
WEIGHT GAIN 0 ( 0.0%) 0

(]

( 0.0%) 0 1 ( 0.2%)
1 { 0.2%)
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Table VIIL F. 3. Adverse Dropouts in the 6-Month Double-Blind Phase of the Non-Elderly Chronic

Insomnia Study 190-049, continued (as provided by the sponsor).

Placebo
{(N=195)
COSTART

. Esopiclone
3 mg
(N=593)

NERVOUS SYSTEM
ABNORMAL DREAMS
AGITATION

L1%)
.5%)
.0%)

ANXIETY .0%)
APATHY .0%)
DEPRESSION .0%)

.5%)
.0%)
.0%)
.0%)
-5%)
.0%)
.0%)

DIZZINESS
EMOTIONAL LABILITY
HOSTILITY
HYPERTONIA
INSOMNIA

MEMORY IMPAIRMENT
NERVOUSNESS

QOWOoOOOOOODOHMMN
e e e e e e R e R e W
COHPOQQOCOOOoOOOOQOW
QoL O OO OOO -

7.6%)
0.2%)
0.7%)
0.8%)
0.2%)
2.0%)
0.7%)
0.3%)
0.2%)
0.2%)
0.0%)
0.3%)
0.2%)

P B O e e B DU s U
P e e s W T

Body System Subject Event Subject Event
Preferred Term n (%) n n (%) n
MUSCULOSKELETAL SYSTEM 0 ( 0.0%) 0 4 ( 0.7%) 4
ARTHRALGIA o ( 0.0%) 0 1 { 0.2%) 1
ARTHRITIS 0 ( 0.0%) ] 1 ( 0.2%) 1
MYALGIA 0 ( 0.0%) 0 1 { 0.2%) 1
TWITCHING 0 { 0.0%) Q 1 ( 0.2%) 1
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Table VIIL F. 3. Adverse Dropouts in the 6-Month Double-Blind Phase of the Non-Elderly Chronic
Insomnia Study 190-049, continued (as provided by the sponsor).

Esopiclone

Placebo 3 mg
(N=195) {(N=593)
COSTART _
Body System Subject Event Subject Event
Preferred Term n {% n n (%) n

0.2%)
0.2%)
0.3%)
0.3%)
2.2%) 1
0.5%)

0.0%)
0.0%)
0.0%)
0.0%)
1.5%)
0.0%)

NEURALGIA
NEUROSIS
PARESTHESIA
SLEEP DISORDER
SOMNOLENCE
THINKING ABNORMAL

CwWwooOoo
P
oOWOoO o OO
WwnREe
A Ay, P =
Wl ) L e

{ 0.0%)
0.0%)

RESPIRATORY SYSTEM
RHINITIS

oo
o
SN
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()

o
bt pmd
o
AP

0.5%)
0.0%)
0.0%)
0.0%)
0.5%)
0.0%)

SKIN AND APPENDAGES
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HERPES ZOSTER
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RASH
URTICARIA
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Table VIIL F. 3. Adverse Dropouts in the 6-Month Double-Blind Phase of the Non-Elderly Chronic
Insomnia Study 190-049, continued (as provided by the sponsor).

Esopiclone

Placebo T 3 mg
{N=195) {N=593)
|

COSTART 3 _
Body System Subject Event Subject Event
Preferred Term n (%) n n (%) n

[l

UNPLEASANT TASTE { 0.5%) 1 10 ( 1.7%) 10
UROGENITAL SYSTEM
BREAST NEOPLASM

BREAST PAIN
METRORRHAGIA
NOCTURIA
UTERINE FIBROIDS
ENLARGED

.5%)
.0%)
.0%)
.0%)
.5%)
.0%)

{ 0.8%)
{ 0.2%)
{ 0.3%)
( 0.2%)
{ 0.0%)
{ 0.2%)
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Table H. 1.

Advarse Events with an Bacpiclene Incidance of ac Least 24 and Greater than the Placebs Incidence by Treatwsnt and Type of Study
idafaty Fopulation
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AIPOREBILA @ a 2 ¥ LR s T 5 & ic. € 5 { 1.7% 5
CONSTTPATTON 3. ) : : 4 iae 4 ToesEr @ 40 L4an &
OIARRHEA o a 3 2 iz LSS LTI | LR DL ST |
ORY WO Lo ol n b T2 ¥ A ) 1 & 1 2.TH) &
LYSPEF3IR 1y 4.2, 1 I {503 0 g d Lov 4.7y 1 s 2 2 4 { 1.4%) 1
FLATULENCE & 1 0.0%) 2 24008 1 2 G 50 441! [ 111 1 ERE R | 1] T
HADSEA ¢ a.od) ) IS - 1 ks @ EREE 5] 5 LR} 4 L L YRS £
HEMIZ AND LYMPHATIC L U 4 2 0 1§ s.2%: 1 LS W A a ¢ oF0.G%- 9 1§ 0.7%) 1 10 1.1 1 1,0 3
SYSTEH
ECCHMOSIE 90 E0% [ 1 4.2%) 1 R ) b RUNCRE O 1 S 1 1 1 1.1 1 2 i ).0%) 2
HUSCULCSXELETAL SYSTEM E L ) El 11 4.2%} i 14 1.9%" 1 © & 1 1.1% 1 5 [ 2.0%) 2
HYALGLA LRI 1] i 17 o4.2% 3 L4 1. 3% 1 ¢ b i1.18 1 £ I.0% &
HERVIIE SYSTEM 30 5 9 ‘37.5% 2L 14 L} 223 188 181,791 5313
AENOFHAL DREAMS 0 9 1 1 1 G 1 3 {1.04i 3
LENTGRMRL GRIT &t a A b i a 3 5 4 1.7% 6
COHPOSITN 1 1 [ 3 J 2 & 2 LR 13 2
DEZZINESS 4 15 1 (1€ 3%} L] L3 L £1 80 127.1%) 148
EHOTICNAL LABILITY Q a K i} ) 2 e L] 1! 1.4%) 4
INSOHHIA a9 a bl bl " L2k 3 8§ 1 2.7 12
HEMORY IMPAIRMENT 0 1 1 s i L1 1 20 3TH 2
MERVCISHESS 1 i a i il BN 1 4§ t.4% 4
FELAXED FEELING 1 Q Q 2 i L0Fr LG it 0470 12
SMACLENCE 24 P B r3) 3y 14 ¢l ie 5 I LIS TR E <9 119 150 i54.2%F 312
SPEECTH DISCRDER o o ¢ i35 9 1 1 Q 1 {e.740 1 3 10 5 C1.79% 12
THIRKING ABNORMAL 2 Z 1o 4.2% 1 a [ i} A I : 5 ¢ s E RN 1 2
RESPIRATORY SYSTEM s [ Lo{ .28 1 4 1 7.7 4 2 ¢ 067y 1 8 12 22 1 7.58) 28
HICCOP o o LR s g 2! 9.0%; 3 C 8 a 4 7 12 ¢ 4.1%1 15
PHARVRIGITIE H H 15 4.2% L 17 1.8%) 1 g 1 1 3 2 & 1 2.3k} &
RHINITIS } 1 DI PG ¥) 2 FEEA-N 1Y 3 g 1 2 < 2 & 1 2.9% 7
SPECTAL SENSES 12 1z 1 F [E LIS TR 153, 24 H ELIEET I E TR 91 7 5% 112 138.9%5 161
ABHORNAL VISI(N 1 1 o} Lol 1.9y 1 o agy: o 1.8 H H & 51200 3
CIPLOPIA ke o 9 a a0 4 ] 3 n a Qo) 7 K 1 R s 1] 2
URFLEASANT TASTE 11 1t 1 2 f45.2% 34 H 3 3 5% is 47107 {35.9%) 15¢
1:] natudes mtudizz FTY T T S L | FEE
U-t2r For The ruesr v than treatrm.nt @ £ollowsay srudles:

161-612, 332-915, 197

Neta M a aublest hag maltipls e fer >0 o7 Prafarrad Tarp within a rraw
ol that Y. Purventages are bawed o Lhe Toldl pealer oioa Sois N A Lesatienl op doge
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Table H. 2.

Al Adverse Events by Treatment and Type of Study
isafety Population)

Study Tvps = Nighttime. 1-7 dav studiee kn non-elderly adult nealthy wolunteers {studies 130-023 and 190-026}

Esopiclong
Placebo 1 im 2.5 mg 3oy »=1.5 1 Ml Active
{N=119) IN=47 il=109; iN=0} 1N=112} iNa36j iN=359]
COSTART
Bodv Svstem Sibject Event  Subjact Event  subject Event  Subject Evant  Subject  Event Subjact  EBvent  Subject Event
prefarred Temm o ocye n n it n noi%: n o {u n n i%! n n {%: n n {% n
TCTAL (AMNY RE) 23 120088 2§ Ll {23.4% 15 35 (22avy 4@ B, 0.9%: 2 31 34,58 45 29 {29.3%) 35 109 (3L.1%) 146
BOGT AS A WHOLE o0 B4y 7 1 a1y 1 & 4 5.5 7 [ [ 6.4 2 S 4 5.3%0 & 19 0 S.4%i 22
ABDCMINAL PAIN PR N1 TR Dot o.0% & 20008 @ o o 14 6.8y | 2 (z1s 2 3 {09t 3
ACCIDENTAL IMJURY o {098 2 0 0.0% 0 2L 2 U 4 0 (9,08 2 0§ 0.0%) @ 2{ 2.6%) 2
ASTHRNIR 30278 3 o008 o FRREE O T SRR L YR [EERIS - A 2420y 2 S {143 5
PRCE EDEMA LRI RG] TR LN PR 8.8 [ 1L 0 i6.9%) B 300038 1
HBADACHE 342,78 3 1 ¢z2.1% 1 3028y} 1 0o 0.8% 4 50 4.58 S5 2 [ 3.1%) 311 3y on
IKFECTTCH 1498 1 @ t0.0% 6 0 {60 O a7 6.4% 0 g r ook 0 o {008 0 ¢ (00 o
CAPDIOYASCULAR SYSTEM [N - TR IR L TR L 15 1 [ L YR SERRNON & NI G { 9.6%) 14 9.3% 1
VASODLLATATION ¢ { 0.6 0 2 t60t 6 160 [ 1 X SRR & i0.06 9 PR 1 SR}
BIGESTIVE SESTEM ERRENS J R 8 P1Eyr 2 RS- W YR - 34z 05 [N VR 141w 7
DRY MOUTH 14 6.9 1 a o o.l 1 AN L TH 20 1.8% 2 o 2 21080 )
DYSEEPSIA o 1 G0y ] 2 ] ¢ 0. 0%} L] LR S L0 i.9%) 1 o 0 16 0.3% 1
LIVBR FUHCTICH TESTS PR TR | 3 [¥ {004 N LN I T DO T TR @i 3 ¢ {aan ¢
ABNCRMAL
HEDSRA 1005y 1 o ¢ a. 11 6.9 1 Y 0.0%: 0 (S L 20008 0 20 0.6% 2
VOMITING N 5 TR L o 9 2. El g0 3 ooy N TR 14¢0.3% 1
NERVOUS SYSTEM 7 8 3 3.4%) 4 T s, 8 b O B g A, g 1% ¢ 7.1% 29
ABHORMEL [REAMZ 0 G 112 1 1vi 1 bl 19{ 0.8 1 3 q 346 3
ANXIETY 1 ) [ i &g, [ A 3 o {00 D Q. bid 9 ¢ a.om ¢
DIZZINESS 1 1 a8, a 1{0.0 1 oo 3 & 4 9.0% b i 1.2 4 S { 1.4% s
HALLUCINATIONS a 3 [N T 19 {3, b L g 1§ 0.5%) 1 i0. & 10 5.3 1
HYPESTHESIX a o 1421 1 08004 D 9 3 Qi 0.4t 2 ’. [y 1t 0.3 1
IHSOMIIA [} d LR 3] ] 9t ot 4 9 2 & oy 3.0% ] Pl 1 11 0.3%; 1
HERVZUSHESS 1 1 [N 3] o D inoh: 2 DN b P18k z . 4 T 0.6R) 2
NESTAGMUS a 2 g9 a0 0 O | R 0oy 2] 1085 1 {1, 1 2 {66 2
STMNCLENCE 4 4 PR P 2 & ¢« E.5% & o 3 4 i 2 2 14 :4.8%) 14
THINKING AENGEMEL 1 1 FUNEER] 4 DA N b P g 2 3 g 20 .0V o
FESPIRRTCRY SYSTEM L 1 FERLNG 3 g 400 3T 1 v 2 M 1 71 2.6% T
OOGH INCREASED 2 3 G f 0ok L] bonen 1 P a 2 ] 11 6.3y 1
PHARTNGITIS 1 1 [N 7] ° L) [ L 0 b iy S0 0.0% &
BHINITIS 4 T oAty o 30 2oeb H 3 2 2 1 501,74 £
SEIN END 2PPENDAGES &1 0.8 J 04038 2 1% 1 i] ] 10 0.5 1 I I S . | S {1.4% 5
HERPES SIHPLEI ¢ i 0.8 ] 4ot a.0kp B 14¢ 1 a Z 26008 2 IR C TR 1{0.3%) 1
RASH LR O 43 B FRCEE U5 TR [ I i PR L TR DLk L 1411y 3
SPECIAL SENSES 100 1Y 10 3 24 25 ¢ 2 24 23 194 18 73 (20.9%) 75
ABMGRNAL VISICH ooty D 9 H { n 4 2 @ 2 [ 1{9.3 1
CONJEMCTIVITIS 1344 8 4 i [ 4 G 9 24 [ I T 11 R
EAR DISCELER ot o0 g 1 1 [ it o Z 31 2 1{0.3%) 1
EAR PAIN 1 1 9 g g it 3 3 & 0 ) p{0ey o
UNPLEASANT TASTE 34 4 & 13 22 ¢ 3 13 3319 19 .72 i20.8% T

For the

cross-cver studies, sach subject may contribulz Lo merz than one traatment and/cr dose

130-912, 180-015, 130-024, 195-025, and 160-(451,

1f a subject has multipla events per Body System or Preferrsd Texm within & tieatnent or duse cabsqary,
for that rov.

Fzrcentages are based on the total numbar of subjects in sach trsatment or dose category.

i tapplicable to the following studies:

the subject is counted only ones
For s2quentialjcross-over studies,

the assigrment of adverse events bs a treabment ot dose categary is based cn the time pericd teainning cg the start day of that treatment

ar dose to the day pricr 2

the start date of ths next treatment or dogs.  Advarse

trzatment arz not summarized.
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Table H. 3
Adverse Events With an Esopiclone Incidence of 2% and Greater Than Placebo for the
Nighttime, Short-Term (1-7 Days) Studies in Non-Elderly Aduit Subjects With Insorania (Safety
Population)

Hacehe Fapkione -
(361 1oag g Mmg Img Al Active
N3 N=5) N3 (N6} ®=T1)
BODY SYSTEM Subects  {Events |  Subjects | Events | Subjets | Eves Subjects | Fvents | Subyerts [Evenls{ Subjects [Fvens
Preferred Term na n no (% 1 % ' no(%) n n (%) n o (%) n
Bady as a Whle
Fever 1 1 o {0 N ) ( o) 0 1o ! 1 |2
Headuche 6 (8 6 4 b 4 LN} b] {9 3 6 (8 & 1 {18 18
Pain T om | o Juea | 0 T tm | 1 |2
Cardwrasculr Systam
Mugraine Towm o] o J o Jrw [+ ] ow el twie] o3
Digestive System
Dianbea 1 {1 | 1 | 0 10 0 IS 1 I (1} | 36 5
Dy Mouth 1 {h | 0 (! ¢ 1 {0 I L) ! 2 2 i §
Dyspepsta [t 1 U] 0 ] 1 Tk 1 IR H I LS| 3
Nases T T R ) 1 | 2 10 1 T
Vonuling 0 W 0 0 m o | 1w 1 1 1 ¢ W |0 1 |2
Musculoskeletal Systm
Arthralzia 0 i 1] 1) 1 o b 0 13 1 L] 0 1M 2
Myalgia 1o | bW " : 10 t 1 I 1 |4
Nervous System
Abnarmal Breans I ih t 1 1 14 I 0w Q I {1} | 2 0) 3
Parathia Ll | B ) 0w 0 ¢ W) 0 1 3 10 3
Somnokaice i 4 1)) 2 L] 2 2k 2 [ t]] 6 W3 n
et e et T R T S N
Respreafory Systam
Parmotes % [ o] ew | o J 3 [+ ] e [ o] > [ >] 49 § 4
Skinrand Appemlages
Rach To wm J o1 e [ v Lt [ 1 ] owm [ o] em o] 3w |2
Spevial Soms
Unpkasant Taske v ] 0§ s L] swm [ o] em 1 5 ] s Jw] oouyd

Kot Sewdios 190025 20 100045 were e ledad.
Noke: For these cross-over studies | 1HL025 and [90-843, each subypect vemtribulod o more thin om remont and or dosc calegery.
Note: H.a subject lind iiiliphe adverse wvonts por Boddy Systen of Profeed Tormy withrin s iecobimanl of dowe categoet. fhe subject wag eoursed oufy omce Wt row. Poroeapes were
baged ot i 10t numder of sulbsonts ineach trcatit o dose category. For soquential vrasson of stukes, the assigivian of atharse svetits 10 2 el o dose colegory was based on
e s period bepinnens ow the stant duy-of et wraliment or duse b the day peor b the stant dite of the nest treatmen o dose. \eh 2132 Ve proy (o treatmen of tovge than 14 days
Bty Wt wers ol 4acuded in the sunmoart
Keference HOT Table 82
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Table H.4

Adverse Events With an Esopiclone Incidence of >22%
and Greater Than Placebo for the Nighttime, 2-Week
Studies in Elderly Subjects with Insomnia (Safety

Population)
Hlacebo Img E"o’;i‘::’: - All Active
(N=208) i
(N=100) (N=215) (N=315)

BODY SYSTEM Subjects Events Subjects Eveats Subjects | Events Subjects | Events

Preferred Term (") n n {%) i n (%) n n (") n
Body as a Whale

Accidental [ojury T (b 2 ) 0 5 (3 9 s (2) 9

Back: Pain 0 (0 0 2 (2 3 1 Q) 5 6 (D 3

Chest Pain 0 0 2 (2) 2 2 2 4 4

Pain 4 (2) 4 4 (4) 4 19 (5 1} 14 (4) k5
Digestive System

Diarrhea 5 {2 | 3 (3) 4 3 Q) 5 8 (3 9

Dry Mouth 4 4 2 Q) 2 4 N 19 16 (3) 2]

Dyspepsia ) 3 5 (5) 6 4 @) 4 9 (3 10

Vomiting 1 I 22 2 I« 1 3 3
Nervous System

Abnormal

Dreants 1 (h ! 4 {4 4 2 ) 2 6 (D) 4]

Dizziness 5 (N 7 2 {2) 2 12 {06) 14 4 (4 16

Nervausiiess 3 (b 1 o {} 3 () 6 3 D 6

Neuralgia G (D) 0 22 3 0 (0 L 2 3
Skin and Appendages

Pruritis | 3 o | 4 3 3 | o3 3 o) | 4 6 () | 7
Special Senses

Unpleasant Taste | 1 (b [ 1 7 m |7 6 (y ] 33 33 a0y | 40
Urogenital System

Cystitis (0 ! e 3 1 (N 1 4 4

ll:‘ ';Eg:‘““ Lo 1 2 2 2 0 () 0 2 M 2

Note: Studies 190-047 and 190-048 were included.
Note: Ifa subject had multiple adverse events per Body System or Preferred Term within a treatment or dose category, the
subject was counted only once in that row. Percentages were based on the (olal numiber of subjects in each treatment or
dose category. For sequentialivross-over stidies, the assignment of adverse events o u lreatnemt or dose calegory was
based on the time period beginning on the start day of that treatment or dose to the day prior to the start date of the next
treatment of dose. Adverse events prior to treatment or mocee than 14 days after treatinent were not summarized.
Reference: FOT Table 8.2
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Table H. 5.
Adverse Events With an Esopiclone Incidence of

>2% and Greater Than Placebo for the Nighttime,
6-Week Study in Non-Elderly Adult Subjects wrth
Insomnia (Safety Population)

Esopiclone
Placebo -
(N=99) Img Amg Al Active
(N=104) (N=105) (N=209)

BODY SYSTEM Subjects Events Subjects Events Subjects { Events Subjects | Events

Preferved Term n (%} N n (%) n o (%) n n (%) n
Body as a Whole

Headache 13 (3 30 22 2y 38 13 an 32 40 (1N 70

Infection 3 (3 3 5 (5) B T 11 16 (8) 16

Viral [nfection I (1) { 3 (1) 3 3 ® K 6 (1) 6
Digestive System

Dry Mouth 3 (3 4 5 (5 5 7 A7) 8 12 (6) 13

Dyspepsia 4 4) 7 4 (4) 7 3 (5 5 9 {4 12

Nausea 4 @ 4 5 (5 5 4 (4 1 9 (4)

Vomiting 1 1 Q) 3 0 (0) 0 1)
Nervous System

Anxiety L) G 3 (3) 3 1 () 1 4 (2} 4

Confusion 0 (O O 0 [t} 3 (3) 3 3 (i)

Depression 0 (O ] 4 (4 4 1 (1) 1 S (2) 5

Dizziness 4 (d) 4 5 (5) 5 7 (T} 1! 12 (6) 16

Hallucmations i {0 0 (B )] 3 3 3 4 2y 6

pbido o @ | o 0 ) 0 Y 1 o | 3

Nervousness } (% 4 3 (3 G g {) 5 (2 G

Somnolence I (% 4 10 (10) 10 B (8 10 18 (%) 20
Skin and Appendages

Rash L raw o 3] 3 T+ @] 41 7 0T+
Special Senses

?:;Le“““‘ 3@ 4 18 an | 27 | % o4y @ 4 26 | 0

Note: Study 190-046 was included.

Note: 1fa subject had multiple adverse events per Body System or Preferred Term within a treatment or dose category,
the subject was counted only once in that row. Percentages were based on the total pumber of subjects in cach treatment
or dose category. For sequential/cross-over studies, the assignment of adverse events to a treatment or dose catepory was
based on the time period bepinning on the start day of that treatment or dose 1o the day priar 1o the start date of the next
Ircatment or dose. Adverse events prior to trestment or more than 14 days afler treatment were not summarized.
Reference: EOT Table 8.2
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Table H. 6
Adverse Events With an Esopiclone Incidence of
>2% and Greater Than Placebo for the
Nighttime, 6-Month Double-blind Study in Non-
Elderly Adult Subjects with Insomnia (Safety

Population) i _
Placebo Esopiclone 3 mg
{(N=195) (N=593)
BODY SYSTEM Subjects Events Subjects Events
Preferred Term f (%) n n (%) n
Body as a Whole
Abdominal Pain 3] (6} A7 48 (8} 61
Accidental Injury I (6) 13 43 (N 55
Back Pain 6 3 1] 45 (%) 68
Chest Pain 6 (3) 6 23 (4 28
Fever 1 (h | 12 (2} 14
Headache 37 {19 76 116 20 235
Infection 13 (7} 14 94 (16} 112
Neck Pain 1 ) I 12 (2) 13
Pain 12 &) 18 67 (11) 94
Digestive System
Constipation 3 (2) 3 15 (3} 24
Diarrhiea i4 (7} 20 45 (8) . 61
Dry Mouth 3 (2) 3 39 (7} 43
Nausca 1 (6) 12 67 (ih 93
Mectabolic and Nutritional Disorders
Peripheral Edema 1 2 (1} 2 14 (2) | 16
Musculoskeletal System
Arthraigia | 2 () 2 19 3y | 20
Nervous System
Anxiety | 4 2) 4 22 @ | 26

Continued on next page.
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Table H. 6, continued.

Placebo

Esoplclone 3 mg
{N~=195) {N=593)

BODY SYSTEM Subjects Events Subjects . Events
Preferred Term n (%) n n (%) n
Depression 3 (2} 4 27 (%) 28
Dizziness 6 (3) 7 58 (I 76
Nervousness 4 (2) 4 20 3 25
Somnolence 5 3 5 34 (9 68

Respiratory System
Cough Increased 4 (2) 5 5 1 16
Pharyngitis 10 {3) 12 59 (10) 71
Rhinitis 9 9 42 )] 56

Skin and Appendages
Rash 6 3 | e 31 ) | 37

Special Senses
Otitis Media ! L1 1 12 {2} 15
Unpleasant Tastc 11 (6) I 153 (26) 216

Urogenital System
Dysmenorrhea 4 2) 16 (k)] 18
Urinary Tract Infection 2 {1 13 (2} 15

Note: Study 190-049 was included.

Note: If a subject had multiple adverse events per Body System or Preferred Term within a treatment
or dose category, the subject was counted only once in that row. Percentages were based on the fofal
number of subjects in each treahment or dose category. For sequential/cross-over studies, the
assignment of adverse events to a treatment or dose category was based on the time period beginning
on the start day of that treatment or dose to the day prior to the start date of the aext treatment or
dose. Adverse events prior to treatment or more than 14 days after freatment were not sumniarized.

Reference: EOT Table 8.2.
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Table H 7 Study 190-049
Treatment-emergent Adverse Events with an Incidence of 22%

that Occurred During the Open-label Period (Safety Population)

(This Table also Shows How Subjects within each category of Open-Label Phase AEs were
Distributed among Treatment Groups During the Previous 6-Month Double-Blind Phase).

Open-Label Previous Double-blind Treatment
Esopicloue 3 mg Placebo Esopiclone X mg
{(n=471) (n=t11) (u=360)
Body System Subjects' | Events® | Subjects’ | Events’ | Subjects' | Events®
Preferred Term n (%) n n (%) n n (%) n
Body as a Whole
Abdominal Pain 14 (3o 19 4 3.6 4 10 (2.8 13
Accidental Injury 33 (10 37 3 (7.2) 10 25 16.9) 27
Back Pain 24 (5.1 35 3 2h 4 21 (58 k]|
Chest Pain 16 (3.4) 17 6 {34 6 10 (2.8) I
Flu $yndrome 33 (1.0) ki 4 {3.6) 4 2% (8.1 35
Headache 51 (10.8) Y4 16 (14.4) 27 5 9.0 67
Infection 108 (22.9 137 26 (234 31 82 (22.8) 106
Injection Site Pain It 2.3 13 5 4.5 6 6 (1.7 7
Pain 36 (7.6) 49 7 16.3) 7 29 (8.1) 42
Viral Infection 18 (3.5 20 1 0.9 H 17 @4 1
| Digestive System
Diarrhea 22 4.7 27 3 (27 3 19 (8.3 24
Dry Mouth 10 2.1) 10 2 (L 2 £ 22 8
Dyspepsia 22 @4.7) 30 5 4.5 T 17 (4.7) 20
Nausea 19 (4. 20 L) 3 16 44 17
APPEARS THIS WAY
ON ORIGINAL
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Table H 8. Double-Blind Phase of Study 190-049 (crossed out columns are treatment groups that
did not exist in this study).

APPEARS THIS WAY
ON ORIGINAL

Continued on the Next Page

APPEARS THIS WAY
ON ORIGINAL
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Table H 8. Continued. Double-Blind Phase of Study 199-049 (crossed out columns are treatment
groups that did pot exist in this study).

APPEARS This
WAY
M ORIGINAL

APPEARS THIS way
ON ORIGINAL
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Table H 8. Continued. Double-Blind Phase of Study 190-049 (crossed out columns are treatment
groups that did not exist in this study).

S
“?vwm\ﬁ‘““\

APPEARS THIS WAY
ON ORIGINAL
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Table H 8. Continued. Double-Blind Phase of Study 190-049 (crossed out columns are treatment
groups that did not exist in this study).

APPEARS Ty
UN ORIGINgy

APPEARS THIS WAY
ON ORIGINAL
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Table H 8. Continued. Double-Blind Phase of Study 190-049 (crossed out columns are treatment
groups that did not exist in this study).

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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Table H 8. Continued. Double-Blind Phase of Study 190-049 (crossed out columas are treatment
groups that did not exist in this study).

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

NDA 21-476 Page 245




Table H 8. Continued. Double-Blind Phase of Study 190-049 (crossed out columns are (reatment
groups that did not exist in this study).

APPEARS THis
WA
ON ORIGINAL f

APPEARS THIS WAY
ON ORIGINAL

NDA 21-476 Page 246




Table H 8. Continued Double-Blind Phase of Study 190-049 (crossed out columns are treatment
groups that did not exist in this study).

APPEARS THIS WAY
ON ORIGINAL

APPEARS THis WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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Table H. 8. Continued. Double-Blind Phase of Study 190-049 (crossed out columas are treatment
groups that did not exist in this study).

APPEARS THIS way
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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Table H8. Continued. Double-Blind Phase of Study 190-049 (crossed out columns are treatment
groups that did not exist in this study).

sauae o1

All Adverse Events by Treatment aid Type of Study
{safety Population)

studv Tvpe - Nighttime, long-term /5 month double-blind} study in nom-elderly adult subjects with insomnia !study 130-04%)

Bsopiclone
Placebo 2mg z.5mg g »=3, All Active
{N=155) H=01 {N=3} {N=551} \ {¥=553}

COSTART

Bodv System Subjsct Bvent 2nt  Subject EBvent Subject Event  3ubject Event Subject Event

Preferred Term n % n n no{y; n n (%! n n {§} n iV} n
MENORRHAGIA 1§ 4 1 002,08 & 1 { 0.5%: ERN 31 0.5% 3
HETRCRRHAG IA 1 {9 1 0o {0.0%) 0 2 {0.3%) 2 9 f 21 90.3n 2
NCCTURLA L { 4. 1 o {0.0n ¢ 9 (0.0} 0 Gt 0 [ G.0%) 2
OLIGURIA 29, ! ke o {004 2 PO 1 3 1 8 1 ¢ 0.2%) 1
FROSTATE WEOPLASIRA LN Q & U] 2 ( 0.0%) & 1§ 0.2%) 1 9 1 { 9.2%} 1
PYELMEPHRITIS LU IR 0 & a Q. 0 1 { 0.2%) 1 4 1 [ 6.2%) 1
URETHRITI3 LUNESNE d ¢ L} Q. & 1 ¢ 0.2%) 1 9 1 { 4.2 1
URINARY FREQUENCY 2096 bl ¢ o] 0 3 9.5%} 3 9t 3 { 06,58 3
URINARY INCONTINENCE LN ¢ 3 i ) 2 { 0.3%) z 9 2 {038 2
URINARY TRACT DISORDER 104 1 2 8} G o {0.0%) [V ¢ {00 g
URINARY TRACT INFECTIGH 20 1. 3 o Q i 13 { 2.2%) 15 0 13 4 2.2%: 1%
URINE ABNORMALITY JUN R g o 0 2 { 0.3%) P 200 0.3%; 2
UTERINE FIBRCIDS 0 f 9. 9 o 2 2 {038 ERE 21 0.3t 3
ENLARSED
UTERINE HEMORRHAGE 0i 0, a 9 ¢ 9.0%; 2 2 1§ 0.2%) 1 0! 14 6.2% 1
VAGINAL HEMOREHAS: 9 i 4 008 2 g 3 { 8.58} ER 34 9.5%:; 3
VAGTNAL MCNILIASIS JE N 2 04008 0 2 9 i 1.5%) 1z 2 ¢ a ¢ 12
VAGINITIS AN bl 4o 8.9% 2 I LIy 3 1 ¢ 4 { 1
VULVOVAGIHAL GISRDER 149 1 [ERR N < YR e A i 9.0%) n o ¢ [ Q
GN ORIGINAL
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Table H9. Open Label Phase (This Table also Shows How Subjects within each category of Open-

Label Phase AEs were Distributed among Treatment Groups During the Previous 6-Month

Double-Blind Phase).
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Table H9. Open Label Phase (This Table also Shows How Subjects within each category of Open-

Label Phase AEs were Distributed among Treatment Groups During the Previous 6-Month
Double-Blind Phase).
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Table H9, continued. Open Label Phase (This Table also Shows How Subjects within each category
of Open-Label Phase AEs were Distributed among Treatment Groups During the Previous 6-
Month Double-Blind Phase).
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Table H9, continued. Open Label Phase (This Table also Shows How Subjects within each category
of Open-Label Phase AEs were Distributed among Treatment Groups During the Previous 6-
Month Double-Blind Phase).

Tr#atmant Bf‘-inl‘l.jﬁﬂt Adcaras Bvents
{Fafety Populxt joni

Traarment Poriod: Cpan-Labul

Doulkiz-Blind Treatmant

opsn-Label
Baopicions 1 owy 1) Egopi 1404 3 mg
(R=471% =3 60r

CEE 7T TEVentE T T HGBYects T T TEwaRtE
124 (&3]

H n noNd [£]

Body SyFtam
Freler red Teim

a

TR F SR Py WP VPR 4

HRIN AN APPENCAGES 14
Ache

=
-
-

RALCFECLA
OGNTACT DERMATITIN
DRY SEIH

FUNGAL DERMATITIS
HEAPES SIMPLEX
TCHTHRYOS IS
MACHLOFARILAR FASH
PRUBITUS

RASH

SERORRHER

FKIH BENIGHR HEGELARH
SEIH DISCRDER

SKIR HYPERTROPHY
SNEATING

GRTICARIA

VESL SVLCBULLLUS RASH

SR

D R TN TR T RGP e

G D oo

R ek L e T AN ke b e B b A
R G e s3I R P e e

@

L]
-
¥

STECLAL SENSEY Ex .
ABHORMAL VISION - - I
&

-
e
-
-
-l
W

£AR DISCGROER H
E&AP FATH # 1.7 1

kS
.
-
-0
-~
-
[PASRE YeN

BiE HEMOKRRASE

GLARTHA

TRITIS

LASRIMATION DIRIRDER

SELTIE MELIA

UMPLERSANT TRSIE >
VRSTIEULAR DISIPDEF

VITREGS OISORLER

3

3

[P S

")

"
-

r
-
-

(SRR A PIPR S

e
-
P A

TIESGEIITAL 3YSTEM

E
g
by
2
g
o
i
-
3
1
N
-
Do $

B
g
£
2

BREAST HMDPLASM :
BREAST #AIN .
FRRVIE NEDPLATH :
CYSTITIS B
BYSMENOP RHER .
TYAURTA .
FIBROCYSTTC RRERST 5
HEMATUR A -
HYPCHEN DRRHEA .
KIDHEY CALCuLue .
RILMEY PAIN A
METRORE HAWATH n

I

R I, R

TSR A

£1) A1l asubiects teocaivag AELPLCiane 2 omg duling the open-label Lokatment ez i
{2} wublecos are counted caly Snae wifhiil easl b 2YELER atd each prefertvsd 1
(3] Brent = the total numdsst oL events woeuiring re A sirnle fublelt may sspetietcs rmlliple evonts.

Hetgda @ Spep-labal sm=tgent adveise eventse 3g- thome wwenls Lhat ceoull=d afbes Adaindals af Lok of vprei-lebs T tudy medtvat fon.

APPEARS THIS way
ON ORIGINAL

NDA 21-476 Page 253



Table HY, continued. Open Label Phase (This Table also Shows How Subjects within each category
of Open-Label Phase AEs were Distributed among Treatment Groups During the Previous 6-
Month Double-Blind Phase).
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Table H 10.
Adverse Events With an Esopiclone Incidence of
=22% and Greater Than Placebo for a Nighttime,
2-Week Study in Elderly Subjects with Insomnia
(Study 190-048) (Safety Population)

Placebo Esopiclone
(N=80) 1mg 2mg
{N=72) (N=79)

BODY SYSTEM Subjects Lvents Subjects Lvents Subjects Events

Preferved Term o (%) n n (%) n n (%) n
Body as a Whole

Accidenta Injury {0) 0 0 (0) 0 2 {3 4

Asthenia 2 1 2 2 (3) k) 2 »M 5

Headache 12 {13) 17 11 (13 19 12 (15) 22

ain g {Q) ] 3 @) 3 2 (3) 2

'[:"e‘;g;f::s"“'“y 0 (@ o 6 (0 o 1M 2
Digestive System

Diarrhea g () ] I @ 4 1 () l

Dry Mouth PANEY 2 2 m 2 2 M 2

Dvspepsia 3 4 3 4 ¢6) 3 (i) |

Ilatelence I | [ ()] [ 2 (31 3

Nausea T 2 LR )] 3 0 0
Nervous System

Abnormal Dreagns 0 ) 0 2 (3 2 I (1) 1

Confusion ()] 0 0 Q) 1] 2 (1 4

Neuralgia 0 (m 1] 2 k! 0 (h [&]
Rexpiralory System

Dvspuea 1 () I 1 _' 0 (0 1] [ 2 {3 { 2
Skin and Appendages

Pruritis o o T o | 34 I T
Special Sensex

Unpleasant Taste 1 (k) I | l 6 (8 o I 9 (11) ! I
Urogenital System

Urinary {ncontinence 0 ) 0 LI} 0 2 2

o ';;‘:g:rrm' L) i B 2 0 () o

Note: Study 190-048 was included.
Note: Ifa subject had multiple adverse events per Body System or Preferred Term within a treatment or dose category,
the subject was counted onfy once in that row . Percenlages were based on the total number of subjects in each treatment
of dose category. For sequential cross-uner studies, the assipnment of adverse events to o treatment or dose calepary was
based ou the tinie period beginning on the start day of that treatment or dose 1a the day prior 1o the start date of the next

reatment of dose.  Adverse evenis prior Lo freatment or more than 14 days after treatment were pot summarized.
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Table VIIILH.11. Panels A-B Subgroup analyses results of 2 and 6-week Non-Elderly Studies 190-
046, -047 and Elderly Study 190-048 (data is combined, noting that age-group comparisons are in

essence between the results of these two combined non-elderly trials to the results of the elderly
trial).

Panel A.
Treatment-emergent Adverse Events with a
Difference in the Treatment Effect of >5% for Age

Group
Placebo Esopiclone >2 mg
n (%) n (%)

Body System 18-64 years 265 years 18-64 years 265 years

Preferred Term {N=104) (N=203) (N=215) (N=209)
Body as a Whole

Infection 33 9($H 16 (7} 4(2)

Pain 9{9) 44(2) (3 16 (5)
Special Senses

Unplcasant Taste | 3¢ [ v T sewee | 2a01

Reference: EOT Tabic 9.7

Panel B.
Treatment-emergent Adverse Events with a

Difference in the Treatment Effect of >5% for Race

Placebo Esopicione 22 mg
n{%) n (%)

Body System Caucasian Black Hispanic | Caucasian Black Hispanic
Preferred Term (N=254) {N=29) (N=18) (N=340y (N=44) (N=31)
Body as a Whole

Accidental Injury 5(2) G0 2 13 (4) 1 (2} 0 {0y

Back Pain 5(2} (M H(6) 10(3 1(2) 0 (0)

Headache 38 (15} 1(3) 2(1hH 91T 6 (14} 3(10)
Digestive System

Dyspepsia [ s T 1 [ zan T 700 T o G
Nervous System

Somnolence L 70 [ oo [ oo | 2ie | 40 [ 310
Special Senses

Unpleasami Taste | 21y | 0o | 2an | ssan T san | 1naes

Reference; EOT Table 9.8
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Table VIIILH12. Panels A-B Subgroup analyses results of 6-month Double-blind Phase of Study
190-049

Panel A.
Treatment-emergent Adverse Events with a

Difference in the Treatment Effect of >5% for Race

Placebo Esapicione 3 mg
n (%) n (%)
Body System Caucasian Black Caucasian Black
Preferred Term {N=1L33) (N=17) (N=469) (N=77)
Body as 2 Whaole
Accidental Inpary 15 It 26 {8y Iy
Back Pam 6 (4} [H1{0)] ¥ 7{9)
Chest Pain 6(4) 0 (0} 14(3) 45}
Pain 10 (4 32¢in 13¢(17)
Digestive System
Diasthea "5 S{9 347 6 (8}
Nausea 15 Idn S4{12) (10}
Nervous System
Depression 2 I ¢4y 23 (3} [NEF}
Somnelence 32y 1 (4) 45 (1) 3(6)

Reference: EQT Table 9.1

Panel B,

Treatment-emergent Adverse Events with a
Difference in the Treatment Effect of >5% for

Gender
Placebo Esopiclune 3 my
. 0 {%) n (%)

Body System Male Female Male Female

Preferred Term (N=74} (N=125) (N=220) {N=373)
Baoddy as 2 Whale

Headache [ 207 [ oy | g | ssadn
Digestive Svstem

Oyspepsia T a0 ] 615 { 10 [ @
Nervous Svsiem

Depression oo T v T ser T a7
Respiratory System

Pharyngitis [ an | 43 [ sy [ aday

Reference: EQT Table 9.12
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Table VIILJ.1. Clinical Laboratory In-Text Tables (time-points of data used for ISS Summary

Tables).
In Text Table Numbers Studies Analysis Assessment
Included in Timepoint per Study
Analysis

Daytime, short-term (1-7 days) studies in healthy volunteers

8./10.H.12.1.1.1-1 (summ)
8./10.H.12.1.1.2-1 (shifi)

190-001 (n=108) | 2 days post dose
190-002 (n=48) { 2 days post dose
190-005 (n=36) | 2 days post dose

190-010 (n=18)

1-2 days post dose

190-011 (n=79)

1 day post dose

190-012 (n=14)

Up to 7 days post dose

190-015 (n=24)

1 day post dose

190-018 (n=40}

3 days post dose

190-019 (n=36)

1 day post dose

190-020 {(n=40)

| day post dose

190-021 (n=12)

6-20 days post dosc

190-023 (n=18)

2 days post dose

volunteers

Nighttime, short-term (1-7 days) studies in non-elderly adult healthy

8/10.H.12.1.2.1-1 {summ)
8./10.H.12.1.2.2-1 (shift)

190-024 (n=12)

16 hours post dose

190-026 (n=436)

8.5 hours post dosc

insomnia

Nighttime, short-term (1-7 days) studies in non-elderly adult subjects with

8/10.H.12.1.3.1-1 {summ)
8./10.H.12.1.3.2-1 (shift)

190-025 (n=13)

16 hours post dose

190-045 (n=65)

5-7 days post dose

Nighttime, 2 week studics in elderly subjects with insomnia

8./10.H.12.1.4.1-1 (summ)
8./10.H.12.1.4.2-1 (shifi)
8./10.H.12.1.4.3-1 (PCS -

includes all post baseline
laboratory assessments)

190-047 (n=270)

3-7 days post dosc

190-048 (n=231)

1-3 days post dose

Placebo-controlled, parallel

roup stadies of 2-6 weeks duration

8./10.H.12.2.1-1 (summ)
8./10.H.12.2.2-1 (shifi‘age)
8./10.H.12.2.2-2 (shifi/race)
8./10.H.12.2.2-3 (shift/gender)
8./10.H.12.2.3-1 (thyroid

shift‘gender)

[90-046 (n=308)

5-7 days post dose

190-047 (n=270)

5-7 days post dose

190-048 (n=231)

1-3 days post dosc
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Table VIILJ.2. Outlier Criteria for Hematology and Chemistry Parameters Employed in Selected
Trials (2-Week Elderly Studies 190-047 and 190-048, 6-week Non-Elderly Study 190-046 and
Longterm Non-Elderly Study 190-049).

| Parameter Name !Eorm! Range) | PCS Low PCS High
| WBC (3.5-11.1 x 107/mm’) <2.8 x 107mm’ | 216 x 10°/mm’
Neutrophils (40.0-74.0%) <15% 85%
Lymphocytes (19.0-48.0%) N/A 275%
Monocytes (3.4-9.0%) N/A >15%
Eosinophils (0.0-7.0%) N/A 210%
Basophils (0.0-1.5%) N/A 210%
Hemoglobin
Female (11.5-15.5 g/dL) <9.5 g/dL. 217.5 g/dL
Male (13.2-17.0 g/dL) <11.5 g/dL 219.0 g/dL
Hematocrit
Female (35.0-47.0%) <32% 254%
Male (406.0-54.0%) £37% >60%

RBC (3.8-5.8 x 10%mm’)

<3.5 x 10%mm’

>6.4 x 10%mm’

Platelet count (150-400 x 10°/mm°)

<75 x 10°/mm’

3700 x 10%mm’

Parameter Name (Normal Range) PCS Low PCS High
Sodium (134-146 mEq/L) <126 mEq/L 2156 mEqg/L
Potassium (3.6-5.2 mEg/L) <3 mEg/L 26 mEq/L
Chloride (95-113 mEq/L) <90 mEg/L 2118 mEqg/L
Bicarbonate (20-31 mEq/L) <16 mEg/L 235 mEqg/L
Calcium (8.4-10.2 mg/dL) <8.2 mg/dL =12 mg/dL
Magnesium (1.4-2.1 mEqg/L) <1.2 mEqg/L >2.3 mEq/L
Inorganic phosphorous (2.4-4.9 mg/dL) £1.7 mg/dL >5.3 mg/dL
AST (0-37 U/L)(19 to <120 years) N/A 3x ULN
ALT (0-47 U/LX19 to <120 years) N/A 3x ULN
Alkaline phosphatase
(40-135 U/L) (19 to <120 years) N/A 3xULN
Creatinine N/A 22 mg/dL
Female (0.5-1.0 mg/dL) (19 to <120 years)
Male (0.6-1.4 mg/dL) (19 1o <120 years)
BUN (9-24 mg/dL) N/A 230 mg/dL
Total bilirubin (0.0-1.1 mg/dL) N/A 22 mg/dL
Total protein (6.1-7.9 g/dL) £4.5 g/dL. 210 g/dL
Albumin (3.7-4.9 g/dL) <2.5 g/dL N/A
Uric Acid
Female (2.2-6.4 mg/dL) N/A 28.5 mg/diL
Male {(3.1-8.8 mg/dL) >10.5 mg/dL
Glucose (70-141 mg/dL) <40 mg/dL =175 mg/dL
Note: -

Normal Ranges were defined by

ranges may differ slightly from those defined in this table.
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Table VIILJ.3 Outlier Criteria for Urinalysis and Other Laboratory Parameters Employed in

Selected Trials
Parameter Name (Normal Range) PCS Low PCS High
Protein (Negative) N/A >2+
Ketones (Negative) N/A 4+
Glucose (Normal) N/A 4+
Parameter Name (Normal Range) PCS Low PCS High_
T, uptake (24.0- 35.0%) <24.0 %TU >35.0 %TU
T4(4.5-12.5 pg/dL) <4.5 pg/dL >12.5 pg/dL
TSH (0.400-4.000 pIU/mL) <0.4 WlU/mL >4.0 plU/mL
Note:  Normal Ranges were defined by —_— Individual study normal ranges

may differ slightly from those defined in this table.

Estradiol Qutlier Values (only conducted in Studies 190-046, -048 and —049)

Note: Normal Ranges were defined by

NDA 21-476
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Estradiol Reference Range

Estradiol Classification (pg/mL)
Ovulating Females

Follicular Phase 0-160

Luteal Phase 27-246

Peri-ovulatory Phase 34-400
Post-Menopausal Females 0-30
Females Taking Oral
Contraceptivess/Hormone 0-102
Replacement Therapy
Males 0-56




Table VIILJ.4. Study 190-049. Double-Blind Phase

Mean (X Standard Deviation) Changes from Baseline to
the End of the Study for Hematology and Serum
Chemistry Parameters in the Nighttime, 6-Month
(Double-blind) Study in Non-Elderly Subjects with

Insomnia (Safety Population)

Esopiclone
Placebo 1 mg 2mg 25mg Img >3.5mg
{Paramcter (Units) (N=195) {N=0) (N=0) (N=0) {N=593) (N=0}
IHemaml()Ey
(WBC (x10/oun’) -0.1 (1.59) - - . -0.2 (1.85) -
[Neutrophils (%) 0.1(7.07) - - - -0.4 (§.05) -
ILymphocytes (%) 0.4 (6.04) N - - 0.0 (6.83) -
IManacytes (%) 0.2 (1.29) - . - .1 (1.50) -
JEosinophils (%) 0.2 (1.43) - - - 0.2(2.03) -
[Basophils (% 0.0{0.64) - - - 0.010.61) -
[Hemogtobin (g7dL) | -0.3 (0.80) - - 0.3(0.70 -
IRBC (x10°/mar’) 0.0 (D.24) - - - 0.1 {0.26) -
|Piatetet count 4.8 (41.44 - - - -0.8(4393) -
£10%men’)
[Serum Chemistry
Sodivm {mEg/L) -0.8 (2.65) - - - -0.8(2.39) -
[Potassiwn (mEy/L) 0.0 (0.40) - - - 0.0 (0.40) -
(Chloride (mEqL) -1.1 (2.94) - - - -1.4{2.74) -
{Bicarbonate 03(2.21) - - . 0.1¢2.27y -
mEg/L)
Culcium (mg/dL) -0.2 {0.46) - - - -(1.210.43) -
Magnesium 0.1 {0.12) - - - 001 (0.13) -
mEgL)
[norganic 0.0 (0.63) - - (.0 (0.58) -
hosphorus (mg/dL})
[AST (L) 1.1 (9.42) - - R 05{831) .
ALT(UL) 1.3{13.77) - - -0.7{12.31) -
IAlkaline 0.1 (12.54) - - - 121270 -
hosphatase (U/L)
IC reatinine (ing/dl.) 0.0 (0.11) - - - 0.1(0.13) -
BUN (mg/dL} 0.3(3.23) - - - 0.1(3.65) -
[Total bilirubin 0.0 (.20 - - - 0.0{0.19 -
mg/dl)
[Total protein {g/dL)| -0.2(041) - - 0.2 (0.37) -
Albumin (g/dL) -0.1 (0.22) - - - -0.1 (0.22) -
Uiric acid (mg/dL) 0.1 (0.80) - - - 0.1 (0.83) -
Glucose (mg/dL) 4.6 (19.831) - - - 4.4 (22.85) -

Note: Study [90-04% was included.

Note: Baseline was the closest non-missing vaiue preceding the first dose.

non-missing iaboratory result from the double-blind treatment period.

Reference: EQT Table 11.1.
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Table VIILJ.S. Study 190-049 Double-blind Phase.
PCS Laboratory Values that Occurred Duauring the

6-Month Double-blind Period (Safety Population)

Parameter Treatment PCS Low PCS High
n (%) n (%)
Hematology
Total WBC count Placebo 42.1) 0(0.0y
Total WBC count Esopiclone 3 mg 7(1.2) 4(0.7)
Neutrophils Placebo i (0.5) 1(0.5)
Neutrophils Esopiclone 3 mg 0 (0.0) 3¢(0.5)
Monocytes Placcbo 0(0.0) 1¢0.5)
Monocytes Esopiclone 3 mg G (0.0) 2{0.3)
Eosinophils Placebo 0(0.0) 6{3.1)
Eosinophils Esopiclone 3 myg 0 (0.0) 9(1.5)
Hemoglobin (female) Placebo [{0.5) 000
Hemoglobin (temale) Esopiclone 3 mg 4(0.7) 00.0)
Hemoglobin (male) Placebo 1(0L5) 0 (0.0}
Hemoglobin {male) Esopiclone 3 mg 2¢0.3) 0 (0.0)
RBC count Placebo 1 (0.5) 0 0.0y
RBC count Esopiclone 3 mg 20.3) 1(06.2)
Platelet count Placebo 0(0.0) I (0.5)
Platelet count Esopiclone 3 myg 0¢0.0) 2(0.3)
Chemistry
Glucose Placebo 0(0.u) 9 (4.6)
Glucose Esopiclone 3 mg 0(0.0) 17(2.9)
Potassium Placebo 2¢1.0) 0(0.0}
Potassium Esapiclone 3 myg 2¢0.3) 2(0.3)
Magnesium Esopiclone 3 mg 000 1{0.2)
Calcium Esopiclone 3 mg 6(0.0) 11(0.2)
Inorganic Phosphorus Placcbo 000 2(1.0)
[norganic Phosphorus Esopiclone 3 mg 1(0.2) 12¢2.0)
Bicarbonate Placebo (¢0.0) 1¢0.5)
AST(SGOT) Esopiclone 3 mg 000 3(.3)
ALT (SGPT) Esopiclone 3 myg H{0.0n I (1.2}
Alkaline phosphatase Placeho 0 (0.0y I¢0.5)
Creatinine {male) Esopiclone 3 myg 0 ((1L0) 1(0.2)

Continued on next page.
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Table VIILJLS, continued.
Study 190-049 Double-Blind Phase.

PCS Laboratory Values that Occurred During the
6-Month Double-blind Period (Safety Population)

Parameter Treatment PCS Low PCS High
n (%) n (%)
Chemistry (continued)
Total bilirubin Placebo 0 (0.0) 6(3.1)
Total bilirubin Esopiclone 3 mg 0(0.0) 6 (1.0)
Uric acid (female) Placebo G (0.0 1 (L5}
Uric acid (female) Esopicione 3 mg 0 (0.0) &(1.3)
Uric acid (male) Esopiclone 3 mg 0(0.0) 6 (1.0)
Hormone Assessments
T3 uptake Placebo 3(1.5) 28 (14.4)
T3 uptake Esopiclone 3 myg I8 (3.00 104 {17.5)
T4 Placebo 313 2(1.0
T4 Esopiclone 3 mg 7(1.2) 17 (2.9)
TSH Placebo 11(5.6) 11(5.6)
TSH Esopiclone 3 mg 42 (1. 20(4.9)
Urinalvsis
Urine blood Placebo 0(0.0) 12{6.2)
Urine blood Esopiclane 3 myg 0 (0.0) IR(0.4)
Urine protein Placcbo ({0.0) 21 (10.8)
Urine protein Esopiclone 3 myg 0 0.0y 74 (12.5}
Urine glucose Placebo 0{0.0) 9 {4.6)
Urine giucose Esopiclone 3 mg 0 (0.0} 20 (3.4)

Note: This table sunumarizes data for Population A + C, see Figures 9.7.1.2-1 and 10.1-2 for
the description of the populations.

Note: PCS low and high values were defined by Sepracor.
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Table VIILJ.6. Study 190-049 Open-Label Phase (Continued on next page)
PCS Laboratory Values that Occurred During the
6-Month Open-label Period by Previous Double-
blind Treatment (Safety Population)

Previous PCS Low PCS High
Double-blind n (%) n (%)
Parameter Treatment
Hematology
Total WBC count Placebo 1(0.9) 0(0.0)
Total WBC count Esopiclone 3 mg 8(2.2) 1(0.3)
Neutrophils Placebo 1 (0.9) 2(L.8)
Neutrophils Esopiclone 3 my 3 (0.8) 20.6)
Monocytes Esopiclone 3 myg ¢ (0.0) 6 (LT
Eosinaphils Placebo 0{0.0) 6 (3.4
Eosinophils Esopictone 3 mg 0 (1.0) 12(3.3)
Hemoglobin {female} Esopiclone 3 mg 1 (0.3) 0{0.0y
Hemoglobin (male) Placebo 2(1.8) 0 ¢0.00
Hemoglobin (male} Esopiclone 3 mg 1{0.3) a(0.0)
RBC count Placebe 10.9) 0(0.0)
RBC count Esopiclone 3 mg 1 (0.3} 1{0.3}
Platelet count Esopiclone 3 mg 1(0.3) 0{0.0)
Chemistry
Glucose Placebo 0(0.0) 6(5.4)
Glucose Esopicione 3 mg 0(0.0) 13D
Potassium Esopiclone 3mg 2{0.6) 0{0.0;
Chloride Placebo 1¢0.9) 0(0.0)
Calcium Placebo 2(1.8) 0 (0.0)
Calcium Esopiclone 3 mg 3(0.8) 1(6.3)
Inorganic Phosphorus Placebo 0(0.0) 2(L.8)
Inorganic Phosphorus Esopiclone 3 mg 1{0.3) 6 (1.7}
Bicarbonate Placebo 1(0.9) G {00y
AST(SGOT) Esopiclone 3 myg GO0 1{0.3)
ALT (SGPT) Esopictone 3 mg 0 (0.0) 3(0.8)
Creatinine (male) Esopiclone 3 mg 0{0.0) 1¢{0.3)
Total bilirubin Placebo (0.0} 327
Total bilirubin Esopiclone 3 myg 000 6(1.7)
Uric acid (female) Esopiclone 3 mg 0(0.0) 8(2.2)

NDA 21-476

Page 264




Table VIILJ.6 continued.

Study 190-049 Open-Label Phase
PCS Laboratory Values that Occurred During the
6-Month Open-label Period by Previous Double-
blind Treatment (Safety Population)

Previous PCS Low PCS High
Double-blind n (%) n (%)
Parameter Treatment
Hormone Assessments
T3 vptake Placebo 5(4.5) 14{12.6}
T3 uptake Esopiclone 3 my 18 (5.0 72(20.0)
T4 Placebo 2(L.8) 4{3.6)
T4 Esopiclone 3 mg 6(1.7) 13 (3.6}
TSH Placebo 6(5.4) 7(6.3}
TSH Esopiclone 3 mg 29(8.) 29{8.1)
Urinalvsis
Urine blood Placeho 0 (0.0} 8(7.2)
Urine blood Esopiclone 3 my . 0{(0.0) 29 (8.1)
Urine protein Placebo 0(0.0) 13(11.7)
Urine protein Esopiclone 3 ing 0¢0.0) 45(12.5)
Urine ghicose Placebo 0(3.0) 6(5.4)
Urine glucose Esopiclone 3 mg 0 {.0) 20¢5.6)

Note: This table summarizes data for Popufation B + D, sce Figures 9.7.1.2-1 and 10.1-2 for
the description of the populations.

Note: All subjects received esopiclone 3 mg during the opea-label peried.

Note: PCS low and high values were defined by Sepracor.

APPEARS THIS WAY
ON ORIGINAL
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Tables VIILJ.7 Panels A-E on Laboratory Parameters of Special Interest

Panel A. Mean (1SD) Change from Baseline to the End of the Study (5-7 Days After Treatment)
for Hormonal Levels in the 6-Week Non-elderly Chronic Insomuia Patient Study (190-046)

Esopiclone
Placeho 1 mg 2mg 2.5mg Img 23.5mg
{Earameter (Units) (N=99) (N=0) {N=104) (N=0) {N=105) {N=0)
[Thyroid Function
[T uptake (%} 1.6 (2.48) - 1.7(2.32) - 1.8(1.93) -
Ty (perdL) 0.4 (1.16) - 3.3{1.41) - 0.2 (1.09) -
[TSH (uIU/mL) 0.0 (0.49) - 4.1{0.82) - 0.1(1.25) -

Note: Study 190-046 was included,

Note: Baseline wus the closest non-missing value preceding the first dose. The end of the study was the last
non-foissing laboratory result from the study exit visit.
Reference: EQT Table 11,1,

Panel B. The Incidence of Outliers on Hormonal Levels (obtained at baseline and 5-7 days after
treatment) in the 6-Week Non-elderly Chronic Insomnia Patient Study (190-046)

i S S R el et
X 3
Placehe tmg Ty 28 my 3mg 3.5 mg
(N=33) (g} IN=104) (=) (N=K05) (N=9)
Faranxter (Units) Lew| PCS High |FCS Low] BCS High{ PCS Tew [PCS High] PCS Low [ PCS High TPCS Low] PCS B PCx ow] PCS High |
FPunction
e (%) Aol oy . . 000) | 13(Iry - - 329 | 6457
i 1 (6,01 10| - - L0 | 2(0.9 - - 0(0.00 | 0¢0.0)
H {pIU/mlL (i 440 - - 1{1.9) 9¢8.71 - - 329 [ 12¢11.4) -

Note: Study [90-(46 wis included.

Note: Subjects were cotnted once per PCS eriteria.

Note: The assigament of 2 PCS catogory was based npom all post-tascling data,
Referenee: EOT Table 14,

Panel C. Mean (£SD) Change from Baseline to the End of the Study (last non-missing value from the
double-blind treatment phase) for Hormonal Levels in the 6-Month Double-blind Treatment Phase in the
Longterm Non-elderly Chronic Insomnia Patient Study (190-049)

R b den?)
Esopiclone
Placebo img 2mg 2.5 mg Jmg =35 mg

[Parameter (Units) (N=195) {(N=0) (N=0) (N=0) (N=593) (N=0)
[Thyroid Function

T; uptake (%) 2.0 (2.76) - - - 2.1(2.78) -
{T, (ug/dl) -0.1 (1.37) - - - <0.1{1.31) -
[TSH (uIU/mL) 0.1(1.29) - - - -0.1(0.72) -

Note: Study 190-049 was included.

Note: Baseline was the closest non-missing value preceding the first dose. The end of the study was the last
non-missing laboratory result from the double-blind treatment period.
Reference: EQT Table 1.1,

Panel D. The Incidence of Outliers for Hormonal Levels in the 6-Month Double-blind Treatment
Phase in the Longterm Non-elderly Chronic Insomnia Patient Study (190-049)

Exsapiclonr
Plucehe img* T mg 18wy img 23.5 mg
(N=195) (R=4) (N=®) =) {N=593) (=8}
Tacanior flini) JoCS Low] BCS Wligh [PES Lew] PCS High [ FCS Low | FCS 1iigh | PCS Cow | FC5 High PES Lan] PCS liigh | PCS Low | PCS High
1 » {%]
1 04 ALEE Mrldd - - - - - - 180040 | 104 17.5 -
s (gl 3¢L.5) 20100 - - - - - - T().2) 17329
If (IV/ml) il1{5.61 11454) - - - - - . 42i7.0) | 19149

Note: Swdy 1904049 was included.

Note: Subjects wore counied onee pér PCS criseria.

Note: The sssighnient of u PCS ciegory was bastd upon all post-baseline data.
Reference: EOT Tabk (4.

continued on next page.
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Tables VIILJ.7 (Panels A-E), Continued.

Laboratory Parameters of Special Interest

Panel E.
Mean (1 Standard Deviation) Changes from Baseline to
the End of the Study for Hormone Function in the
Nighttime, 6-Month, Double-blind Study in Non-
Elderly Adult Subjects with Insomnia (Safety
Population)
Esopiclone
Placebo 1mg 2mg 2.5mg Img 3.5 mg
[Parameter (Units) Statistic (N=195) | (N=0) | (N=0) | (N=0) | (N=593) | (N=0)
ormene Fanction
tradiol (pg/mL)
Post-Menopausal N 32 - - - " -
Females Baseline Mean 305 41.6
Mean Change (SD) [ 7.3 (37.89 -6.6 (42,85
Females Taking Oral N 42 - - - 133 -
Contraceptives/Hormonc [Baseline Mean 56.7 53.5
Replacement Therapy  Mean Change (SD) | -1.7 (52.23) -0.4 (76.11
Males N 70 - - 219 -
Baseline Mean 241 21.8
Mcan ChanEc (SD){ 3.6(11.84) 4.9 (10.55)

Note: Study 190-049 was included.
Note: Baseline was the closest non-missing value preceding the first dose. The end of the study was the last
non-missing laboratory result from the double-blind treatment period,

Note: Estradiol values coltected as “<27, “<5", and “<15” pg/mL were analyzed as 1.99, 4.99, and 14.99, respectively.

Note: For estradiol, each subject was counted once in the applicable estradiol classification.
Note: Changes were not calculated for the follicular phase, luteal phase, peri-ovulatory phase, or unassigned category
because ovulating subjects were not necessarily in the same phase at baseline and at the end of the double-blind

treatment period,
Reference: EOT Table 11.2.
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Table VIILK1. Ouélier Criteria for Vital Sign and Other Safety Parameters.

Parameter Decrease from Increase from
Name Low Baseline High Baseline
Systolic BP <9G mm Hg 220 mmHg >180 mm Hg 220 mmHg
Diastolic BP <50 mm Hg 215 mmHg >105 mm Hg 215 mmHg
Heart rate <50 bpm 215 bpm >120 bpm 215 bpm
Respiration rate | <10 breaths/min | 250% >25 breaths/min | >50%
Temperature N/A >2°F 101° F 22°F

Weight N/A >7% N/A 27%

Notes: PCS = Potentially Clinically Significant.

A vital sign value was PCS abnormal if it was below the specified lower limit and
decreased from baseline or it was above the specified upper limit and increased from
baseline.

APPEARS THIS way
ON ORIGINAL
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Table VIHLK2. Vital Sign Data Collection Time-Points used for ISS Summary Tables

In Text Table Numbersr

Studies in

Analysis Assessment

Daytime, short-term (1-7 days) studies in healthy volunteers

8/10.H.13.1.1.1-1 (summ)
8./10.H.13.1.1.2-1 (PCSs*)
*PCS includes all post-baseline
vital sign assessments
(including unscheduled)

Analysis Timepoint per Study
190-001 (n=108) | 2 days post dose
190-002 (n=48) [ 2 days post dose
190-005 (n=36) | 2 days post dose
190-010 (n=18) | 2 days post dose

190-011 (n=79)

| day post dose

190-012 (n=14)

6 hours post dose

190-015 (n=24)

1 day post dose

190-018 (n=40)

3 days post dose

190-019 (n=36)

| day post dose

190-020 (n=40)

1 day post dose

190-021 (n=12)

6-20 days post dose

190-023 (n=18)

2 days post dose

volunteers

Nighttime, short-term (1-7 days) studies in non-elderly adult healthy

8./10.H.13.1.2.1-1 (summ)
8./10.H.13.1.2.2-1 (PCs*)
*PCS includes all post-baseline
vital sign assessments
(including unscheduled)

190-024 (n=12}

16 hours post dose

190-026 (n=436)

8.5 hours post dose

insomnia

Nighttime, short-term (1-7 days) studies in non-elderly adult subjects with

8./10.H.13.1.3.1-1 (summ)
8./10.H.13.1.3.2-1 (PCS*)
*PCS includes all post-baseline
vital sign assessments (including
unscheduled)

190-025 (n=13)

16 hours post dose

190-045 (n=65)

8 hours post dose

Nighttime, 2 week studics in clderly subjects with insomnia

8./10.H.13.1.4.1-1 (summ)
8./10.H.13.1.4.2-1 (PCs*)
*PCS includes all post-baseline
vital sign assessinents
(including unscheduled)

190-047 (n=270)

8 hours post dose

190-048 (n=231)

8-48 hours post dose
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Table VIIL.L3. ECG Data Collection “End-of-Treatment” Time-Points used for ISS
Summary Tables

In Text Table Numbers

Studies in
Analysis

Analysis Assessment
Timepoint per Study

Results)

Daytime, short-term (1-7 days) studies in healthy volunteers (Central-Read

8./10.H.14.1.1.1-1 (summ)

190-002 (n=48)

90 min. post dose, day 6

190-005 (n=36)

2 days post dose

[90-011 (n=70)

1 day post dose

(Investigator-Read Results)

Daytime, short-term (1-7 days) studies in healthy adult volunteers

8./10.H.14.1.1.2-1 (summ) 190-001 (n=108) | 2 days post dose
190-010 (n=18) ] 2 days post dose
190-012 (n=14) | Up to 7 days post dose

190-015 (n=24)

| day post dose

190-018 (n=40)

3 days post dose

190-019 (n=36)

1 day post dose

190-020 (n=40)

| day post dose

190-021 (n=12)

6-20 days post dose

190-023 (n=18)

2 days post dose

Nighttime, short-term (1-7 days) studies in non-ciderly adult healthy
volunteers (Investigator-Read Results)

End of Text Table 18.1 (No
in-text table) (summ)

190-024 (n=12)

16 hours post dosc

190-026 (n=436)

10.5 — 11.5 hours post dose

Read Results)

Placebo-controlled, parallel group studies of 2-6 weeks duration (Central-

8./10.H.14.1.7-1 (summ)

190-046 (n=308)

3-7 days post dose

190-048 (n=231)

1-3 days post dose
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Tables VIILL4 and 5- Studies 190-002, 190-005 and 190-011 (Phase I Trials with 90
Minute Post-dose ECGs)

Table VIILL4,
Summary of Central-Read ECG Resuits at 90 Minutes
Post-Dose on Day 1 by Treatment (Safety Population)
Esopiclone
Parameter (Units) Placebo 1mg | 2 mg I 2.5 mg I 3mg I =3.S mg
N=24) (N=18) (N=46) (N=0) (N=57) (N=18)

-R Interval (mx)

0.5 (12.04)

0:6 (11.07)

158.1 (17.12)

0.8 (11.65) —3.6(9.71) 2.7 (14.20)
JIORS Duration (ms
Boscline mean (SD) [ 91.7(7.65) | 86.9 (7.04) | 89.8 (6.99) | - [ 86,92 (7.09) | 29.0(6.44)
can (SD) change | -2.0(6.81) | -1.4(699) | 0.6(4.89) | - [ -08¢a8m | 0.4(5.4a2)
T Intervad {ms)
Bascline mean (SD) | 391.3 (2B.15) | 380.4 (26.1 386.1 (25.01 - 382.0 (20.65) [ 377.9 (23.33
ean (SD3) change 2.1 (13.79) | 0.6 (18.25) 5.0(16.72) - 0.8(11.90) | -1.5 (13.54)

R-R Interval (ms

Bascline mean (SD) [1004 .3 (160.33

974.6 (160.81) 989.5 (115,99

981.5 {(149.26) 948.3 (143.03

can {SD) change 30.1 (99.64) 5.1(93.05) | 569 (106.97 - 21.1 {100.51] -4.3 (101.10)
T¢p (ms)

Bascline mean (SD) | 392.3 (23.86) | 388.0 (27.38) [ 380.4 (19.49 388.1(23.24) [ 390.3 (24.14

[Mean (SD) change -4.2 (18.59) -1.7 (22.61) 58 (14.4T7) -3.0 (14.95} 0.1 (13.39)

Q.. {ms)

[Bascline mean (SD} ] 391.7 (21.53) [ 385.1 (22.22) | 388.1 (18.48) | - ] 385.8 (18.03} [ 385.9 (1915}

[Mcean (SD) change { -2.1 (14.75) | 1.3 (19.26} | -2.2{11.89) | - | _-1.8(10.87) | -0.5 (10.58)

Nate: Central read data for Studies | 90-002 and 190-005 were collecied at 90 minutes post-dose on Day t. For Study
190-011. Day 1 measurements were collected in both Periods 1 and 2, and because the sanie dose of study drug was
administered in cach period, the average of the baseline values aad the average chanye frotn bascline to Day | was
used in this presentation, Baseline was the closest non-missing value preceding the first dose.

Reference: EOT Table 22.1.

Table VIILLS. Summary of Central Read ECG Results at 90 Minutes Post-Dose on Day 6 (for
Study 190-022) or Day 7 (for Study 190-005) of Treatment

Esopiclone
Parameter (Units) Placebo 1 mg 2mg 2.5 mg 3 mg 23.5mg
(N=14) {N=18) {N=6) {N=0) (N=18) (N=18)

P-R Interval (ms)

Baseline mean (SD){ 164.2 (21.32) | 1578 (18.87) | 156.8 (27.48) - 160.7 (19.49) | 158.1 (15.63)
[Mean (SD) change 0.0 (1219 1.1(11.27 4.2 (20.90) - -5.8 (11.91) E0(10.95)
IORS Duration (ms

Baseline mean (SD)f  91.7 (7.65) 86.9 (7.04) 91.2 (7.83) - 90.6 (9.94) 89.0 (6.44)
Mean (SD) chanpe -2.8(5.58) 4.8(6.33) -4.8 (4.62) - -2.2(7.29) -0.4(7.41)
QT Interval {ms)

Bascline mean (SD)| 391.3 (28.15) | 380.4 (26.17) | 394.0 (30.36) - 387.1(23.07) 37792330
Mean (SD} change | -6.5(19.55) | -10.0(26.12) | -5.3(23.18) - -11.1 (20.76) | -11.7(22.149)
|R-R Interval (ms)
[Bascline mean (SD)[1004.3 (160.33) 974.6 {160.81) 987.0 (171.21] - 986.8 (150.68) | 948.3 (143.03)
[Mean (SD) change | -46.2 (143.76) -62.9 (150.94)¥ 31.3 (140.76) - -T7.7(158.37) | -78.7 (167.10)

Te g (ms)
Baseline mean (SD)| 392.3 (23.86) | 388.0 (27.38) | 398.6 (20.51) - 392.1 (28.88) | 390.3 (24.14)
Mean (SD) change 2.1 (21.51} 1.6 (19.90) | -t2.1 (16.90) - 31 (1633 47{2514%
T (ms)

Baseline mean (SD)| 391.7 (21,53) | 385.1 (22.22) | 396.8 (17.72) - 390.2 (23.24) | 385.9 (19.15)
Mean (SD) change | -0.8(1607){ -23(17.52) | -9.7(1294) - -1.6 (9.69) -1.0 (17.05)

Note: Centrai read data for Studies 190-002 and 190-005 were collected at 90 minutes post-dose at steady state (Day 6
and Day 7, respectively). Bascline was the closest non-missing value preceding the first dose.
Reference: EOT Table 22 2,
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Table VILILLG.
Summary of Central-Read ECG Results at 90 Minutes
Post-Dose Overall by Treatment (Safety Population)

arameter {Units) Placebo 1mg 2mg 15mg 3mg 23.5 mg
(N=24) {N=18) (N=46) {N=0) {N=57) {N=18)
IP-R Interval (ms)
[Baseline mean (SD) | 164.2 (21.32) | 157.8 (18.87) [ 158.1 (17.13) - 155.3(17.07) | L58.1 (15.63)
pMean (SD) change 1.0 (10.07) 1.7 (9.54) -0.8 (12.06) - -3.2 (8.48) -0.3 (9.94)
Bs% Cl -31.3,5.4 -3.2, 6.6 -4.4 2.8 - -54.-09 -5.3,4.6
QRS Duration (ms)
[Baseline mean (SD} | 91.7 (7.65) 86.9 {7.04) §9.8 (6.99) - 86.9 (7.09) 89.0 (6.44)
can (SD) change | -1.5{4.78) 2.2(567 0.4 (4.58) - -0.9{4.59) 0.4 (4.90)
5% CI -3.6,0.5 -0.7,5.1 -1.0, 1.7 - -2.2,0.3 -2.1,2.8
QT Enterval (ms)
[Baseline mean (SD) | 391.3 (28.15) [ 380.4 (26.17) | 386.1 {25.01) - 182.0(20.65) |377.9(23.33)
Mean (SD) change | -4.8(14.51) | 8.7(1991)] 4.2(16.11) - -2.4(1383) | 93(1897)
5% CI -E1.1,1.5 -19.0, 1.5 0.5,9.0 - -6.1, 1.3 -18.7,0.2
|R-R Interval (ms)
|Baseline mean (SD) [t004.3 (160.33] 974.6 (160.81] 989.5 (1 15.90} - 981.5 (149.26) | 948.3 (143.03)
ean (SD) change | -33.3 (122.89) -56.4 (110.58)} 51.7 (105.59) - 0.2 (120.22} | -59.3 {121.65)
95% CI -86.4, 199 {-113.3,04 20.3, 83.0 - -31.7,32.1 -119.8,1.2
QT j; (ms)
asetine mean (SD) { 392.3 (23.86) | 388.0 (27.38) | 389.4 (19.49) - 388.1(23.24) | 390.3 (24.14)
[Mean (SD) change L3770 | 1.9(18.89) ] -5.6 (13.89) - -2.1 (14.51) 3.0(15.41)
05% CI -6.4,9.0 -71.9, L6 -9.8,-1.5 - -5.9, 1.8 -4.6, 10.7
QTc.p (ms)
Baseline mean (SD) | 391.7 (21.53) | 385.1 (22.22) | 388.1 (18.48) - 385.8 (18.03) [ 385.9 (15.15)
Mean (SD) change -0.7¢12.76) | -1.7¢16.50) | -2.3(11.10) - -2.2(9.49 -1.3(11.50)
P95% Cl -6.3. 4.8 -10.2, 6.7 -5.6,1.0 - -4.7,0.3 . -7.0,4.5

Note: Overall summary statistics by treatment were calculated using the mean value {or mean change) across all post-
baseline assessments at 90 minutes post-dose for a subject, Central read data were collected at 90 minutes post-dose on
Days 1-6 for Swdy 190-002 (Petiod 2), Days ! and 7 for Study 198-005, and Day 1 in Periods 1 and 2 for Study 190-
G11. Baseline was the closest non-missing value preceding the first dose (for Study 190-002, baseline was defined
relative to the first dose in Period 2).

Reference: EOT Table 22.4.
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Attachment 1.

The below is a listing of some additional areas that would potentially need further clarification or inquiry,
if the NDA were to be given an approvable status by the agency:

1. The submission also does not describe any past foreign applications on ESZ, although this is not
explicitly stated (only reference is made to “active™ submissions). Perhaps, this should be clarified.

2. Further clarification is needed from the sponsor regarding the disposition categories of "other" and
"voluntary withdrawal." Also clarification on how efficacy data was handled from these subjects is
needed.

3. Resuits on the disposition of subjects in Study 190-047 showed a higher incidence of subjects who
voluntarily withdrew for any reason in the 2 mg ESZ group (11.4%) than in the placebo group (8.8%).
The incidence in the | mg ESZ group was 6.9%. Surprisingly, a numerically greater percentage of
placebo subjects withdrew from the study due to an adverse event (6.3%) compared to on 1.4% and 2.5%
in the 1 mg and 2 mg ESZ groups, respectively. Another atypical finding was a somewhat large
incidence of subjects who withdrew voluntarily in the 2 mg ESZ group (8.9%) compared to the low dose
ESZ group and the placebo group (2.8% and 2.5%, respectively). An explanation for these atypical
results cannot be found in the study report (the corrected version of the study report, as provided in an
amendment submission dated 3/25/03).

4. Study 190-046 is described as a 6-week trial showing efficacy in proposed labeling, yet the PSG data
from which primary efficacy results were obtained was only collected out to Day 29 of treatment.
Therefore, claims based on PSG results could not refer to a 6-week period, but would need to specifically
state the duration that they actually reflect.

5. Hepatomegaly and liver damage ADOs were each reported in one ESZ S and no placebo subjects. ltis
not clear to this reviewer why the AE of liver damage was not classified as an SAE.

6. According to the study report of 190-046 in the submission, the original protocol included a Visit 3 for
PSG recording during the double-blind treatment phase of the study (the time point for Visit 3 was not
specified in the submission). However, Visit 3 was later deleted in a protocol amendment dated February
28, 2001 (as described on page 51 of the 190-046.pdf file; the study report file). The rationale for this
protocol amendment could not be found in the submission. _

7. The majority of subjects (66% of subjects) in Study 190-046 were identified as having "important"
protocol deviations and it is not clear if data from these subjects were included in the primary analyses.
90% of subjects were reported to be completers yet on p. 25 of CSR protocol violators resulted in
withdrawal from the study (it is not clear if the numbers match, since protocol violators are generally
withdrawn from the study prematurely).

8. The incidence of gender specific AEs did not appear to be calculated using the correct gender
appropriate number of subjects in the denominator. For example refer to the table on page 78 of the 190-
046.pdf showing that 2 or 1.9% of subjects had dysmennorhea, yet if calculated using 66 women as the
denominator one obtains the value of 3%. All studies need to show the incidence of gender specific AEs
using the correct gender appropriate denominator,

9. Itis not clear if there were any fatal overdoses exclusively involving zopiclone overdose and what the
cause of death and the signs and symptoms leading to death were in these cases.

10. Differences between investigator listings were observed as previously described in this review (see
Section V),

11. Descriptive statistical results of baseline efficacy and safety measures could not be found for most
measures for each treatment group for most of the trials.

12. The two PSQ trials that examined rebound effects (Studies 190-046 and 190-047) conducted PSGs on
each rebound night (Nights is 1 and 2 after cessation of double-biind treatment). Yet, results on potential
rebound effects on sleep architecture could not be found in these trials,
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Karen Brugge

9/15/03 03:42:31 PM

MEDICAL OFFICER

Recommend that it not be approved {(and not be
given approvable status)

Paul: This is the complete review. By accident I
DFSed my appendix earlier today, so please delete
my previous DFSed "review" under this NDA

Paul Andreason

11/7/03 02:24:17 PM

MEDICAIL OFFICER

I recommend a non-approvable action. See my memo to
file dated November 7, 2003




