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—/é DEPARTMENT OF HEALTH & HUMAN SERVICES . Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDA 20-592 / S-019

Eli Lilly and Co., Inc.

Attention: Gregory T. Brophy, Ph.D.
Lilly Corporate Center-

Indianapolis, Indiana 46285

USA '

Dear Dr. Brophy:

Please refer to your supplemental new drug application (NDA) dated November 20, 2002,
received November 21, 2002, submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Zyprexa (olanzapine) Tablets, 2.5, 5, 7.5, 10, 15, and 20 mg, This supplemental
NDA provides for the use of olanzapine in the long-term treatment of bipolar I disorder.

We also acknowledge receipt of your amendments dated November 4, 2003 and November 13,
2003. Your submission of November 13, 2003 constituted a complete response to our September
22,2003 actlon letter.

Application approved. We have completed the review of this application as amended. It is
approved, effective on the date of this letter, for use as recommended in the agreed-upon labeling
text, per our discussions of January 13, 2004.

Final Printed Labeling. The final printed labeling (FPL) must be identical to the enclosed
labeling (text for the package insert). Please submit the FPL electronically, according to the
guidance for industry titled Providing Regulatory Submissions in Electronic Format — NDA.
Alternatively, you may submit 20 paper copies of the FPL as soon as it is available, in no case
more than 30 days after it is printed. Please individually mount 15 of the copies on heavy-weight
paper or similar material. For admiinistrative purposes, this submission should be designated
“FPL for approved supplement NDA 20-592/S-019”. Approval of this submission by FDA is not
required before the labeling is used. . :

Waiver of Requirement for Pediatric Studies. All applications for new active ingredients, new
dosage forms, new indications, new routes of administration, and new dosing regimens are
required to contain an assessment of the safety and effectiveness of the product in pediatric
patients unless this requirement is waived or deferred. We are waiving the pediatric study
requirement for the use of olanzapine in the long-term treatment of bipolar I disorder. '

No Postmarketing Commitments Required. We note that there are no postmarketing
commitments for this supplemental application.
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Promotional Materials, In addition, submit three copies of the introductory promotional
materials that you propose to use for this product. Submit all proposed materials in draft or
mock-up form, not final print. Send orie copy to this Division and two copies of both the
promotional materials and the package insert directly to:

Division of Drug Marketing, Advertising and Communications (DDMAC), HFD-42
Food and Drug Administration

5600 Fishers Lane ’

Rockville, MD 20857

Dear Healthcare Professional Letters. If you issue a letter communicating important
information about this drug product (i.e., a “Dear Healthcare Professional” letter), we request
that you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HFD-410

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

We remind you that you must comply with reportlng requirements for an approved NDA (21
CFR 314.80 and 314.81).

If you have any questions, please contact Doris J. Bates, Ph.D., Regulatory Project Manager, at
301-594-2850, or via e-mail at batesd@cder.fda.gov.

Sincerely,
_ (See appended electronic signature page)

Russell Katz, M.D.
Director

Division of Neuropharmacologlcal Drug Products '
‘Office of Drug Evaluation I

Center for Drug Evaluation and Research

Enclosure (Agreed-Upon Labeling) [The electronic signature page will follow the labeling.]



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

- Russell Katz
1/14/04 12:48:23 PM
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Food and Drug Administration
Rockville, MD 20857

NDA 20-592 / S-019

Eli Lilly and Co., Inc.

Attention: Gregory T. Brophy, Ph.D.
Lilly Corporate Center

Indianapolis, Indiana 46285

USA

Dear Dr. Brophy:

Please refer to your supplemental new drug application (NDA) dated November 20, 2002,
received November 21, 2002, submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Zyprexa (olanzapine) Tablets, 2.5, 5, 7.5, 10, 15, and 20 mg. This supplemental
NDA provides for the use of olanzapine in the long-term treatment of bipolar I disorder.

We also acknowledge receipt of your amendments dated December 12, 2002, January 21, 2003,
March 19, 2003, July 10, 2003, and August 7, 2003.

We have completed the review of this application as amended, and it is approvable. Before this
application may be approved, however, it will be necessary for you to address the following
comments and requests.

CMC: Categorical Exclusion

We have completed our review of the information provided by your firm, and we agree with

your request for a Categorical Exclusion from the requirement to perform a full Environmental
- Assessment for this application.

Clinical

1. We have completed our review of the clinical, statistical, clinical safety, and clinical
pharmacology / biopharmaceutics information submitted in this supplement. We have
incorporated a number of comments into the revised labeling appended to this letter, as
bracketed comments, text insertions [underlined], or deletions [strikethrough]. Please address
these changes specifically in your complete response. '

In particular, because patients in the open-label phase of the trial (the phase in which we
believe the duration of the treatment effect is best determined) had met “responder” criteria
for only about two weeks on average, and about half of the patients in the controlled portion
- of the trial had left the study in less than two months, we believe it would be very difficult to
determine, from this trial, the duration of the effect of the treatment as maintenance.

L | ]

2. Asyou know, we have observed cases of hyperglycemia / diabetes mellitus in patients
treated with atypical antipsychotics. We are addressing this as a class labeling issue. We have
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a)

g

h)

)
k)
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therefore incorporated the desired labeling language for the diabetes mellitus / hyperglycemia
warning into the labeling at this time.

As part of your complete response to this approvable letter, please also provide the following
information for Study HGHL: b‘ 4)

A formal analysis of time-to-event, excluding sites 34 C 1

An exploration and analysis of treatment-emergent suicidality and an analysis of the HAM-D
scores for items 1 and 3 as a separate analysis to examine possible precipitation of depression
in this population. Included as part of this analysis we would like to see a comparison of the
incidence of patients who start with a HAM-D item 1 or item 3 score of 0 to 2 and then
progress to a score of 3 or 4.

Re-coded patient disposition table HGHL.10.3 (which is also table ISS.6.1). We have noted
apparent discrepancies between the data in this table, the data found in some of the other
tables in the submission (see page 3207 of study report HGHL), and the data inl_ J files b‘4)
such as SUMMARY .xpt and/or COMMENTS.xpt (specifically, the coding categories of lack

of efficacy, patient decision, and physician decision). Please explain these discrepancies.

With respect to Point (c) above, we also note that Patient 212 is listed as a discontinuation
secondary to an adverse event at Visit 110. However, this patient met rélapse criteria at Visit
101. Please explain this discrepancy in coding.

A definition for the term “Reportmg Interval Completed” as used in the disposition tables in
Study HGHL.

A definition of the term “Days in Remission” as seen in Table HGHL.14.11. Please also
clarify when patients were randomized, as the protocol-specified randomization criteria do
not appear to have been met in all cases (see patient 455).

Table HGHL.14.12 presents symptomatic relapse as estimated percentages stratified by time
intervals (see Table HGHL.14.11). Please provide the percentage of patients relapsing, as per
Table HGHL.14.11, for the interval 21-28 days and the interval = 35 days. Please also
provide an ana1y51s of time in ‘remission’ compared to time to relapse and an analysis of
time in ‘remission’ compared to time -to-event.

A re-analysis of cholesterol laboratory values using a high of 250 mg/dL after a normal
baseline measurement, or a change of 50 mg/dL from baselme with the analysis performed
as outlined in point (i) below.

A presentation of the laboratory values for eosmophlls uric acid, urine ketones, and
cholesterol, stratified from the beginning of the open-label period to the last visit in the
double-blind period for study HGHL and, separately, for all other studies with double blind
extensions.

A detailed description, including results of any tests performed or consultation received, of
the convulsive event seen in the open-label period of study HGHL.

Within the active and placebo-controlled databases, for any potentially clinically significant
EKG or syncopal events, SAEs related to EKG findings or syncope, or discontinuations
secondary to either EKG findings or syncope, please provide vital signs for each patient,
including orthostatics and EKG data taken at the time of the event. If none are available, this
should be stated.

Although this point is not essential for approval of your submission, we would also like an
explanation for those patients whose time in study was greater than 365 days, given that the
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protocol required both Study Periods III and IV to have a combined maximum duration of 12
months.

Labeling (Package Insert)

In addition to responding to the points listed above, it will be necessary for you to submit draft
labeling revised as shown in the attachment to this letter (see also point 1 under Clinical, above).
We believe the attached draft labeling presents a fair summary of the information available on
the benefits and risks of ZYPREXA (olanzapine) as long-term therapy in the treatment of bipolar
1 disorder. :

Please use the proposed text verbatim. You will see that we have proposed a number of changes
to the draft labeling submitted in your November 20, 2002 submission, and explanations for
these changes are provided in the bracketed comments embedded within the proposed text.
Division staff are willing to. discuss these proposed changes in detail and to meet with you to
discuss any disagreements you might have with any part of the proposed labeling format or
content.

Promotional Materials _ ,

In your complete response to this letter, please also submit three copies of the introductory
promotional materials that you propose to use for this product. Please submit all material in draft
or mock-up form rather than final printed format. Please send one copy to this Division and two
copies of both the promotional material and the package insert directly to:

- Division of Drug Marketing, Advertising, and Communications, HFD-42
Food and Drug Administration
5600 Fishers Lane .
Rockville, MD 20857

Options Under 21 CFR 314.110
Within 10 (ten) days after the date of this letter, you are required to amend the application, notify
us of your intent to file an amendment, or follow one of your other options under 21 CFR
314.110. In the absence of any such action, FDA may proceed to withdraw this application as
provided for under 21 CFR 314.65. Any amendment should respond to all of the comments and
requests in this letter, including those incorporated by reference. We will not process a partial

reply as a major amendment, nor will the review clock be reactivated, until all deficiencies have
been addressed.

Opportunity for Informal Meeting Under 21 CFR 314.102(d)

Under 21 CFR 314.102(d), you may request an informal meeting or telephone conference with
the Division of Neuropharmacological Drug Products, to discuss what further steps need to be
taken before the application may be approved.

This drug product may not be legally marketed until you have been notified in writing that this
application has been approved.
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If you have any questions, please call Doris J. Bates, Ph.D., Regulatory Project Manager, at 301-
594-2850.

Sincerely,
{See appended electronic signature page}

Russell Katz, M.D.

Director

Division of Neuropharmacological Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research

Enclosure (Revised Draft Labeling) [The electronic signature page will follow the labeling;]
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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.

Russell Katz
9/22/03 12:30:06 PM
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ZYPREXA®
(Olanzapine) Tablets

ZYPREXA® ZYDIS®
(Olanzapine) Orally Disintegrating Tablets

DESCRIPTION
ZYPREXA (olanzapine) is a psychotropic agent that belongs to the thienobenzodiazepine class.
The chemical designation is 2-methyl-4-(4-methyl-1-piperazinyl)-10H-thieno[2,3-b] A
[1,5]benzodiazepine. The molecular formula is C;;HyN,S, which corresponds to a molecular
weight of 312.44. The chemical structure is:

.CH
N 3

w5
NN 7\
lll S CH3

Olanzapine is a yellow crystalline solid, which is practically insoluble in water.
ZYPREXA tablets are intended for oral administration only.

Each tablet contains olanzapine equivalent to 2.5 mg (8 umol), 5 mg (16 pmol), 7.5 mg
(24 pmol), 10 mg (32 pmol), 15 mg (48 pmol), or 20 mg (64 umol). Inactive mgredlents are
carnauba wax, crospovidone, hydroxypropyl cellulose, hypromellose, lactose, magnesium stearate,
microcrystalline cellulose, and other inactive ingredients. The color coating contains Titanium
Dioxide (all strengths), FD&C Blue No. 2 Aluminum Lake (15 mg), or Synthetic Red Iron Oxide

{20 mg). The 2.5, 5.0, 7.5, and 10 mg tablets are imprinted with edible ink which contains

FD&C Blue No. 2 Aluminum Lake.

ZYPREXA ZYDIS (olanzapine orally disintegrating tablets) is mtended for oral administration -
only.

Each orally disintegrating tablet contains olanzapine equivalent to 5 mg (16 pmol), 10 mg
(32 pmol), 15 mg (48 pmol) or 20 mg (64 pmol). It begins disintegrating in the mouth within
seconds, allowing its contents to be subsequently swallowed with or without liquid.
ZYPREXA ZYDIS (olanzapine orally disintegrating tablets) also contains the following inactive
ingredients: gelatin, mannitol, aspartame, sodium methyl paraben and sodium propyl paraben.

CLINICAL PHARMACOLOGY

Pharmacodynamics
Olanzapine is a selective monoaminergic antagonist with high affinity binding to the following
receptors: serotonin SHT,4,¢ (Ki=4 and 11 nM, respectively), dopamine D4 (K=11-31 nM),
muscarinic M;_s (K=1.9-25 nM), histamine H; (K;=7 nM), and adrenergic o; receptors
(K=19 nM). Olanzapine binds weakly to GABA, BZD, and  adrenergic receptors (K>>10 uM).
The mechanism of action of olanzapine, as with other drugs having efficacy in schizophrenia, is
unknown. However, it has been proposed that this drug’s efficacy in schizophrenia is mediated
through a combination of dopamine and serotonin type 2 (SHT,) antagonism. The mechanism of

action of olanzapine in the treatment of acute manic episodes associated with Bipolar I Disorder is
unknown.
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Antagonism at receptors other than dopamine and SHT, with similar receptor affinities may
explain some of the other therapeutic and side effects of olanzapine. Olanzapine’s antagomsm of
muscarinic M5 receptors may explain its anticholinergic effects. Olanzapine’s antagonism of
histamine H, receptors may explain the somnolence observed with this drug. Olanzapine’s
ﬁtagonism of adrenergic o, receptors may explain the orthostatic hypotension observed with this

g.

Pharmacokinetics ‘

Olanzapine is well absorbed and reaches peak concentrations in approximately 6 hours
following an oral dose, It is eliminated extensively by first pass metabolism, with approximately
40% of the dose metabolized before reaching the systemic circulation. Food does not affect the
rate or extent of olanzapine absorption. Pharmacokinetic studies showed that ZYPREXA tablets

~ and ZYPREXA ZYDIS (olanzapine orally disintegrating tablets) dosage forms of olanzapine are

bioequivalent.

Olanzapine displays linear kinetics over the clinical dosmg range. Its half-life ranges from 21 to
54 hours (5th to 95th percentile; mean of 30 hr), and apparent plasma clearance ranges from 12 to
47 L/hr (5th to 95th percentile; mean of 25 L/hr).

" Administration of olanzapine once daily leads to steady-state concentrations in about one week
that are approximately twice the concentrations after single doses. Plasma concentrations, half-life,
and clearance of olanzapine may vary between individuals on the basis of smoking status, gender,
and age (see Special Populations).

Olanzapine is extensively distributed throughout the body, with a volume of distribution of
approximately 1000 L. It is 93% bound to plasma proteins over the concentration range of 7 to
1100 ng/mL, binding primarily to albumin and o/;-acid glycoprotein.

Metabolism and Elimination — Following a single oral dose of “C labeled olanzapine, 7% of
the dose of olanzapine was recovered in the urine as unchanged drug, indicating that olanzapine is
highly metabolized. Approximately 57% and 30% of the dose was recovered in the urine and
feces, respectively. In the plasma, olanzapine accounted for only 12% of the AUC for total
radioactivity, indicating significant exposure to metabolites. After multiple dosing, the major
circulating metabolites were the 10-N-glucuronide, present at steady state at 44% of the
concentration of olanzapine, and 4’-N-desmethy! olanzapine, present at steady state at 31% of the
concentration of olanzapme Both metabolites lack pharmacological activity at the concentrations
observed.

Direct glucuronidation and cytochrome P450 (CYP) mediated oxidation are the primary
metabolic pathways for olanzapine. In vitro studies suggest that CYPs 1A2 and 2D6, and the
flavin-containing monooxygenase system are involved in olanzapine oxidation. CYP2D6 mediated
oxidation appears to be a minor metabolic pathway in vivo, because the clearance of olanzapine is
not reduced in subjects who are deficient in this enzyme.

Special Populations

Renal Impairment — Because olanzapine is highly metabolized before excretion and only 7% of
the drug is excreted unchanged, renal dysfunction alone is unlikely to have a major impact on the
pharmacokinetics of olanzapine. The pharmacokinetic characteristics of olanzapine were similar

. in patients with severe renal impairment and normal subjects, indicating that dosage adjustment

based upon the degree of renal impairment is not required. In addition, olanzapine is not removed
by dialysis. The effect of renal impairment on metabolite elimination has not been studied.

Hepatic Impairment — Although the presence of hepatic impairment may be expected to reduce
the clearance of olanzapine, a study of the effect of impaired liver function in subjects (n=6) with
clinically significant (Childs Pugh Classification A and B) cirrhosis revealed little effect on the
pharmacokinetics of olanzapine.
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Age — In a study involving 24 healthy subjects, the mean elimination half-life of olanzapine was
about 1.5 times greater in elderly (>65 years) than in non-elderly subjects (<65 years). Caution
should be used in dosing the elderly, especially if there are other factors that might additively
influence drug metabolism and/or pharmacodynamic sensitivity (see DOSAGE AND
ADMINISTRATION).

'Gender — Clearance of olanzapine is approximately 30% lower in women than in men. There
were, however, no apparent differences between men and women in effectiveness or adverse
effects. Dosage modifications based on gender should not be needed.

Smoking Status — Olanzapine clearance is about 40% higher in smokers than in nonsmokers,
although dosage modifications are not routinely recommended.

Race —No spemﬁc pharmacokinetic study was conducted to mvestlgate the effects of race. A
cross-study comparison between data obtained in Japan and data obtained in the US suggests that
exposure to olanzapine may be about 2-fold greater in the Japanese when equivalent doses are
administered. Clinical trial safety and efficacy data, however, did not suggest clinically significant
differences among Caucasian patients, patients of African descent, and a third pooled category
including Asian and Hispanic patients. Dosage modifications for race are, therefore, not
recommended.

Combined Effects — The combined effects of age, smokmg, and gender could lead to substantial
pharmacokinetic differences in populations. The clearance in young smoking males, for example,
may be 3 times higher than that in elderly nonsmoking females. Dosing modiﬁcation may be
necessary in patients who exhibit a combination of factors that may result in slower metabolism of
olanzapine (see DOSAGE AND ADMINISTRATION).

For specific information about the pharmacology of lithium or valproate, refer to the CLINICAL
PHARMACOLOGY section of the package inserts for these other products.

| Clinical Efficacy Data

Schizophrenia
The efficacy of olanzapine in the treatment of schizophrenia was established in 2 short-term
(6-week) controlled trials of inpatients who met DSM III-R criteria for schizophrenia. A
single haloperidol arm was included as a comparative treatment in one of the two trials, but this
trial did not compare these two drugs on the full range of clinically relevant doses for both.
Several instruments were used for assessing psychiatric signs and symptoms in these studies,
among them the Brief Psychiatric Rating Scale (BPRS), a multi-item inventory of general
psychopathology traditionally used to evaluate the effects of drug treatment in schizophrenia. The

. BPRS psychosis cluster (conceptual disorganization, hallucinatory behavior, suspiciousness, and

unusual thought content) is considered a particularly useful subset for assessing actively psychotic
schizophrenic patients. A second traditional assessment, the Clinical Global Impression (CGI),
reflects the impression of a skilled observer, fully familiar with the manifestations of
schizophrenia, about the overall clinical state of the patient. In addition, two more recently
developed but less well evaluated scales were employed; these included the 30-item Positive and
Negative Symptoms Scale (PANSS), in which is embedded the 18 items of the BPRS, and the
Scale for Assessing Negative Symptoms (SANS). The trial summaries below focus on the
following outcomes: PANSS total and/or BPRS total; BPRS psychosis cluster; PANSS negative
subscale or SANS; and CGI Severity. The results of the trials follow:

(1) In a 6-week, placebo-controlled trial (n=149) involving two fixed olanzapine doses of 1 and
10 mg/day (once daily schedule), olanzapine, at 10 mg/day (but not at 1 mg/day), was superior to
placebo on the PANSS total score (also on the extracted BPRS total), on the BPRS psychosis
g:luSter, on the PANSS Negative subscale, and on CGI Severity.

(2) In a 6-week, placebo-controlled trial (n=253) involving 3 fixed dose ranges of olanzapine
(5.0 £ 2.5 mg/day, 10.0 £ 2.5 mg/day, and 15.0 £ 2.5 mg/day) on a once daily schedule, the
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two highest olanzapine dose groups (actual mean doses of 12 and 16 mg/day, respectively) were
superior to placebo on BPRS total score, BPRS psychosis cluster, and CGI severity score; the
highest olanzapine dose group was superior to placebo on the SANS. There was no clear
advantage for the high dose group over the medium dose group.

Examination of population subsets (race and gender) did not reveal any differential
responsiveness on the basis of these subgroupings.

In a longer-term trial, adult outpatients (n=326) who predominantly met DSM-IV criteria for
schizophrenia and who remained stable on olanzapine during open label treatment for at least
8 weeks were randomized to continuation on their current olanzapine doses (ranging from 10 to
20 mg/day) or to placebo. The follow-up period to observe patients for relapse, defined in terms
of increases in BPRS positive symptoms or hospitalization, was planned for 12 months, however,
criteria were met for stopping the trial early due to an excess of placebo relapses compared to
olanzapine relapses, and olanzapine was superior to placebo on time to relapse, the primary
outcome for this study. Thus, olanzapine was more effective than placebo at maintaining efficacy in
patients stabilized for approximately 8 weeks and followed for an observation period of up to
8 months.

Bipolar Disorder

Monotherapy — The efficacy of olanzapine in the treatment of acute manic or mixed episodes
was established in 2 short-term (one 3-week and one 4-week) placebo-controlled trials in patients
who met the DSM-1V criteria for Bipolar I Disorder with manic or mixed episodes. These trials
included patients with or without psychotic features and with or without a rapid-cycling course.

The primary rating instrument used for assessing manic symptoms in these trials was the Young
Mania Rating Scale (Y-MRS), an 11-item clinician-rated scale traditionally used to assess the
degree of manic symptomatology (irritability, disruptive/aggressive behavior, sleep, elevated
mood, speech, increased activity, sexual interest, language/thought disorder, thought content,
appearance, and insight) in a range from 0 (no manic features) to 60 (maximum score). The
primary outcome in these trials was change from baseline in the Y-MRS total score. The results of
the trials follow:

(1) In one 3-week placebo-controlled trial (n=67) which involved a dose range of olanzapine
(5-20 mg/day, once daily, starting at 10 mg/day), olanzapine was superior to placebo in the
reduction of Y-MRS total score. In an identically designed trial conducted simultaneously with the
first trial, olanzapine demonstrated a similar treatment difference, but possibly due to sample size

-and site variability, was not shown to be superior to placebo on this outcome.

(2) In a 4-week placebo-controlled trial (n=115) which involved a dose range of olanzapine
(5-20 mg/day, once daily, starting at 15 mg/day), olanzapine was supenor to placebo in the
reduction of Y-MRS total score.

(3) In another trial, 361 patients meeting DSM-IV criteria for a manic or mixed episode of

- bipolar disorder who had responded during an initial open-label treatment phase for about two

weeks, on average, to olanzapine 5 to 20 mg/day were randomized to either continuation of
olanzapine at their same dose (n = 225) or to placebo (n = 136), for observation of relapse.
Approximately 50% of the patients had discontinued from the olanzapine group by day 59 and 50%
of the placebo group had discontinued by day 23 of double-blind treatment. Response during the
open label phase was defined by having a decrease of the YMRS total score to = 12 and HAM-D
21 to = 8. Relapse during the double-blind phase was defined as an increase of the YMRS or
HAM-D 21 total score to = 15, or being hospitalized for either mania or depression. In the
randomized phase, patients receiving continued olanzapine experienced a significantly longer time
to relapse.

Combination Therapy — The efficacy of olanzapine with concomitant lithium or valproate in the
treatment of acute manic episodes was established in two controlled trials in patients who met the
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DSM-IV criteria for Bipolar I Disorder with manic or mixed episodes. These trials included
patients with or without psychotic features and with or without a rapid-cycling course. The results
of the trials follow:

(1) In one 6-week placebo-controlled combination tnal 175 outpatients on lithium or valproate
therapy with inadequately controlled manic or mixed symptoms (Y-MRS 216) were randomized to
receive either olanzapine or placebo, in combination with their original therapy. Olanzapine (in a
dose range of 5-20 mg/day, once daily, starting at 10 mg/day)-combined with lithium or valproate
(in a therapeutic range of 0.6 mEq/L to 1.2 mEq/L or 50 pg/mL to 125 pg/mL, respectively) was
superior to lithium or valproate alone in the reduction of Y-MRS total score.

(2) In a second 6-week placebo-controlled combination trial, 169 outpatients on lithium or
valproate therapy with inadéequately controlled manic or mixed symptoms (Y-MRS 216) were
randomized to receive either olanzapine or placebo, in combination with their original therapy.
Olanzapine (in a dose range of 5-20 mg/day, once daily, starting at 10 mg/day) combined with
lithium or valproate (in a therapeutic range of 0.6 mEq/L to 1.2 mEq/L or 50 pg/mL to 125 pg/mL,
respectively) was superior to lithium or valproate alone in the reduction of Y-MRS total score.

INDICATIONS AND USAGE

Schizophrenia
ZYPREXA is indicated for the treatment of schizophrenia.

The efficacy of ZYPREXA was established in short-term (6-week) controlled trials of
schizophrenic inpatients (see CLINICAL PHARMACOLOGY).

The effectiveness of oral ZYPREXA at maintaining a treatment response in schizophrenic
patients who had been stable on ZYPREXA for approximately 8 weeks and were then followed
for a period of up to 8 months has been demonstrated in a placebo-controlled trial (see CLINICAL
PHARMACOLOGY). Nevertheless, the physician who elects to use ZYPREXA for extended
periods should periodically re-evaluate the long-term usefulness of the drug for the individual
patient (see DOSAGE AND ADMINISTRATION).

Bipolar Disorder '

Acute Monotherapy — ZYPREXA is indicated for the treatment of acute mixed or manic
episodes associated with Bipolar I Disorder.

The efficacy of ZYPREXA was established in two placebo-controlled trials (one 3-week and
one 4-week) with patients meeting DSM-IV criteria for Bipolar I Disorder who currently
displayed an acute manic or mixed episode with or without psychotic features (see CLINICAL
PHARMACOLOGY). .

- Maintenance Monotherapy — The benefit of maintaining bipolar patients on monotherapy with
ZYPREXA after achieving a responder status for an average duration of two weeks was
demonstrated in a controlled trial (see Clincal Efficacy Data, under CLINICAL
PHARMACOLOGY). The physician who elects to use ZYPREXA for extended periods should
periodically re-evaluate the long-term usefulness of the drug for the individual patient (see
DOSAGE AND ADMINISTRATION).

Combination Therapy — The combination of ZYPREXA with lithium or valproate is indicated
for the short-term treatment of acute manic episodes associated with Bipolar I Disorder.

The efficacy of ZYPREXA in combination with lithium or valproate was established in
two placebo-controlled (6-week) trials with patients meeting DSM-IV criteria for Bipolar I
Disorder who currently displayed an acute manic or mixed episode with or without psychotic
features (see CLINICAL PHARMACOLOGY).

_ CONTRAINDICATIONS _
ZYPREXA is contraindicated in patients with a known hypersensitivity to the product.
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For specific information about the contraindications of lithium or valproate, refer to the
CONTRAINDICATIONS section of the package inserts for these other products.

WARNINGS

Hyperglycemia and Diabetes Mellitus ‘

Hyperglycemia, in some cases extreme and associated with ketoacidosis or hyperosmolar coma or
death, has been reported in patients treated with atypical antipsychotics including olanzapine.
Assessment of the relationship between atypical antipsychotic use and glucose abnormalities is
complicated by the possibility of an increased background risk of diabetes mellitus in patients with
schizophrenia and the increasing incidence of diabetes mellitus in the general population. Given
these confounders, the relationship between atypical antipsychotic use and hyperglycemia-related
adverse events is not completely understood. However, epidemiological studies suggest an
increased risk of treatment-emergent hyperglycemia-related adverse events in patients treated with
the atypical antipsychotics. Precise risk estimates for hyperglycemia-related adverse events in
patients treated with atypical antipsychotics are not available.

Patients with an established diagnosis of diabetes mellitus who are started on atypical
antipsychotics should be monitored regularly for worsening of glucose control. Patients with risk
factors for diabetes mellitus (e.g., obesity, family history of diabetes) who are starting treatment
with atypical antipsychotics should undergo fasting blood glucose testing at the beginning of
treatment and periodically during treatment. Any patient treated with atypical antipsychotics should
be monitored for symptoms of hyperglycemia including polydipsia, polyuria, polyphagia, and
weakness. Patients who develop symptoms of hyperglycemia during treatment with atypical
antipsychotics should undergo fasting blood glucose testing. In some cases, hyperglycemia has
resolved when the atypical antipsychotic was discontinued; however, some patients required
continuation of anti-diabetic treatment despite discontinuation of the suspect drug.
Cerebrovascular Adverse Events, Including Stroke, in Elderly Patients with Dementia
Cerebrovascular adverse events (e.g., stroke, transient ischemic attack), including fatalities, were
reported in patients in trials of olanzapine in elderly patients with dementia-related psychosis. In
placebo-controlled trials, there was a significantly higher incidence of cerebrovascular adverse
events in patients treated with olanzapine compared to patients treated with placebo. Olanzapine is
not approved for the treatment of patients with dementia-related psychosis.

Neuroleptic Malignant Syndrome (NMS) — A potentially fatal symptom complex sometimes
referred to as Neuroleptic Malignant Syndrome (NMS) has been reported in association with
administration of antipsychotic drugs, including olanzapine. Clinical manifestations of NMS are:
hyperpyrexia, muscle rigidity, altered mental status and evidence of autonomic instability
(m‘egular pulse or blood pressure, tachycardia, diaphoresis and cardiac dysrhythmia). Additional
signs may include elevated creatinine phosphokinase, myoglobinuria (rhabdomyolysis), and acute
renal failure.

The diagnostic evaluation of patlents with this syndrome is complicated. In arriving at a
diagnosis, it is important to exclude cases where the clinical presentation includes both serious
medical illness (e.g., pneumonia, systemic infection, etc.) and untreated or inadequately treated
extrapyramidal signs and symptoms (EPS). Other important considerations in the differential
diagnosis include central anticholinergic toxicity, heat stroke, drug fever, and primary central
nervous system pathology.

The management of NMS should include: 1) immediate discontinuation of antipsychotic drugs
and other drugs not essential to concurrent therapy; 2) intensive symptomatic treatment and medical
monitoring; and 3) treatment of any concomitant serious medical problems for which specific
treatments are available. There is no general agreement about specxﬁc pharmacological treatment
regimens for NMS.
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If a patient requires antipsychotic drug treatment after recovery from NMS, the potential
reintroduction of drug therapy should be carefully considered. The patient should be carefully
monitored, since recurrences of NMS have been reported.

Tardive Dyskinesia — A syndrome of potentially irreversible, involuntary, dyskinetic
movements may develop in patients treated with antipsychotic drugs. Although the prevalence of
the syndrome appears to be highest among the elderly, especially elderly women, it is impossible
to rely upon prevalence estimates to predict, at the inception of antipsychotic treatment, which
patients are likely to develop the syndrome. Whether antipsychotic drug products differ in their
potential to cause tardive dyskinesia is unknown.

The risk of developing tardive dyskinesia and the likelihood that it will become irreversible are
believed to increase as the duration of treatment and the total cumulative dose of antipsychotic
drugs administered to the patient increase. However, the syndrome can develop, although much
less commonly, after relatively brief treatment periods at low doses.

There is no known treatment for established cases of tardive dyskinesia, although the syndrome
may remit, partially or completely, if antipsychotic treatment is withdrawn. Antipsychotic
treatment, itself, however, may suppress (or partially suppress) the signs and symptoms of the
syndrome and thereby may possibly mask the underlying process. The effect that symptomatic
suppression has upon the long-term course of the syndrome is unknown.

Given these considerations, olanzapine should be prescribed in a manner that is most likely to
minimize the occurrence of tardive dyskinesia. Chronic antipsychotic treatment should generally be
reserved for patients (1) who suffer from a chronic illness that is known to respond to
antipsychotic drugs, and (2) for whom alternative, equally effective, but potentially less harmful
treatments are not available or appropriate. In patients who do require chronic treatment, the
smallest dose and the shortest duration of treatment producing a satisfactory clinical response
should be sought. The need for continued treatment should be reassessed periodically.

If signs and symptoms of tardive dyskinesia appear in a patient on olanzapine, drug
discontinuation should be considered. However, some patients may require treatment with
olanzapine despite the presence of the syndrome.

For specific information about the warnings of lithium or valproate, refer to the WARNINGS
section of the package inserts for these other products.

PRECAUTIONS

General

Orthostatic Hypotension — Olanzapine may induce orthostatic hypotension associated with
dizziness, tachycardia, and in some patients, syncope, especially during the initial dose-titration
period, probably reflecting its o;-adrenergic antagonistic properties. Syncope was reported in
0.6% (15/2500) of olanzapine-treated patients in phase 2-3 studies. The risk of orthostatic

‘hypotension and syncope may be minimized by initiating therapy with 5 mg QD (see DOSAGE

AND ADMINISTRATION). A more gradual titration to the target dose should be considered if
hypotension occurs. Olanzapine should be used with particular caution in patients with known
cardiovascular disease (history of myocardial infarction or ischemia, heart failure, or conduction
abnormalities), cerebrovascular disease, and conditions which would predispose patients to
hypotension (dehydration, hypovolemia, and treatment with antihypertensive medications).
Seizures — During premarketing testing, seizures occurred in 0.9% (22/2500) of
olanzapine-treated patients. There were confounding factors that may have contributed to the
occutrence of seizures in many of these cases. Olanzapine should be used cautiously in patients
with a history of seizures or with conditions that potentially lower the seizure threshold,
e.8., Alzheimer’s dementia. Conditions that lower the seizure threshold may be more prevalent ina
population of 65 years or older.
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Hyperprolactinemia — As with other drugs that antagonize dopamine D, receptors, olanzapine
elevates prolactin levels, and a modest elevation persists during chronic administration. Tissue
culture experiments indicate that approximately one-third of human breast cancers are prolactin
dependent in vitro, a factor of potential importance if the prescription of these drugs is
contemplated in a patient with previously detected breast cancer of this type. Although
disturbances such as galactorrhea, amenorrhea, gynecomastia, and impotence have been reported
with prolactin-elevating compounds, the clinical significance of elevated serum prolactin levels is
unknown for most patients. As is common with compounds which increase prolactin release, an
increase in mammary gland neoplasia was observed in the olanzapine carcinogenicity studies
conducted in mice and rats (see Carcinogenesis). However, neither clinical studies nor
epidemiologic studies have shown an association between chronic administration of this class of
drugs and tumorigenesis in humans; the available evidence is considered too limited to be
conclusive.

Transaminase Elevations — In placebo-controlled studies, clinically significant ALT (SGPT)
elevations (23 times the upper limit of the normal range) were observed in 2% (6/243) of patients
exposed to olanzapine compared to none (0/115) of the placebo patients. None of these patients
experienced jaundice. In two of these patients, liver enzymes decreased toward normal despite
continued treatment and in two others, enzymes decreased upon discontinuation of olanzapine. In
the remaining two patients, one, seropositive for hepatitis C, had persistent enzyme elevation for
four months after discontinuation, and the other had insufficient follow-up to determine if enzymes
normalized.

Within the larger premarketing database of about 2400 patients with baseline SGPT <90 IU/L,
the incidence of SGPT elevation to >200 IU/L was 2% (50/2381). Again, none of these patients
experienced jaundice or other symptoms attributable to liver impairment and most had transient
changes that tended to normalize while olanzapine treatment was continued.

Among all 2500 patients in clinical trials, about 1% (23/2500) discontinued treatment due to
transaminase increases.

Caution should be exercised in patients with signs and symptoms of hepatic impairment, in
patients with pre-existing conditions associated with limited hepatic functional reserve, and in
patients who are being treated with potentially hepatotoxic drugs. Periodic assessment of
transaminases is recommended in patients with significant hepatic disease (see Laboratory Tests).

Potential for Cognitive and Motor Impairment — Somnolence was a commonly reported adverse
event associated with olanzapine treatment, occurring at an incidence of 26% in olanzapine
patients compared to 15% in placebo patients. This adverse event was also dose related.
Somnolence led to discontinuation in 0.4% (9/2500) of patients in the premarketing database.

Since olanzapine has the potential to impair judgment, thinking, or motor skills, patients should
be cautioned about operating hazardous machinery, including automobiles, until they are
reasonably certain that olanzapine therapy does not affect them adversely. -

Body Temperature Regulation — Disruption of the body’s ability to reduce core body
temperature has been attributed to antipsychotic agents. Appropriate care is advised when
prescribing olanzapine for patients who will be experiencing conditions which may contribute to
an elevation in core body temperature, e.g., exercising strenuously, exposure to extreme heat,
receiving concomitant medication with anticholinergic activity, or being subject to dehydration.

Dysphagia — Esophageal dysmotility and aspiration have been associated with antipsychotic
drug use. Two olanzapine-treated patients (2/407) in two studies in patients with Alzheimer’s
disease died from aspiration pneumonia during or within 30 days of the termination of the
double-blind portion of their respective studies; there were no deaths in the placebo-treated
patients. One of these patients had experienced dysphagia prior to the development of aspiration
pneumonia. Aspiration pneumonia is a common cause of morbidity and mortality in patients with
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advanced Alzheimer’s disease. Olanzapine and other antipsychotic drugs should be used
cautiously in patients at risk for aspiration pneumonia.

Suicide — The possibility of a suicide attempt is inherent in schizophrenia and in bipolar
disorder, and close supervision of high-risk patients should accompany drug therapy. Prescriptions
for olanzapine should be written for the smallest quantity of tablets consistent with good patient
management, in order to reduce the risk of overdose.

Use in Patients with Concomitant [liness — Clinical experience with olanzapine in patients with
certain concomitant systemic illnesses (see Renal Impan'ment and Hepatic Impairment under
CLINICAL PHARMACOLOGY, Special Populations) is limited.

Olanzapine exhibits in vitro muscarinic receptor affinity. In premarketing clinical trials w1th
olanzapine, olanzapine was associated with constipation, dry mouth, and tachycardia, all adverse
events possibly related to cholinergic antagonism. Such adverse events were not often the basis for
discontinuations from olanzapine, but olanzapine should be used with caution in patients with
clinically significant prostatic hypertrophy, narrow angle glaucoma, or a history of paralytic ileus.

In a fixed-dose study of olanzapine (olanzapine at doses of 5, 10, and 15 mg/day) and placebo in
nursing home patients (mean age: 83 years, range: 61-97; median Mini-Mental State
Examination (MMSE): 5, range: 0-22) having various psychiatric symptoms in association with
Alzheimer’s disease, the following treatment-emergent adverse events were reported in all (each
and every) olanzapine-treated groups at an incidence of either (1) two-fold or more in excess of
the placebo-treated group, where at least 1 placebo-treated patient was reported to have
experienced the event, or (2) at least 2 cases if no placebo-treated patient was reported to have
experienced the event: somnolence, abnormal gait, fever, dehydration, and back pain. The rate of
discontinuation in this study for olanzapine was 12% vs 4% with placebo. Discontinuations due to
abnormal gait (1% for olanzapine vs 0% for placebo), accidental injury (1% for olanzapine vs
0% for placebo), and somnolence (3% for olanzapine vs 0% for placebo) were considered to be
drug related. As with other CNS-active drugs, olanzapine should be used with caution in elderly
patients with dementia (see PRECAUTIONS).

Olanzapine has not been evaluated or used to any appreciable extent in patients with a recent
history of myocardial infarction or unstable heart disease. Patients with these diagnoses were
excluded from premarketing clinical studies. Because of the risk of orthostatic hypotension with
olanzapine, caution should be observed in cardiac patients (see Orthostatic Hypotension).

For specific information about the precautions of lithium or valproate, refer to the
PRECAUTIONS section of the package inserts for these other products.

Information for Patients

Physicians are advised to discuss the followmg issues with patients for whom they prescribe
olanzapine:

Orthostatic Hypotension — Patients should be advised of the risk of orthostatic hypotension,
especially during the period of initial dose titration and in association with the use of concomitant
drugs that may potentiate the orthostatic effect of olanzapine, e.g., diazepam or alcohol (see Drug
Interactions).

Interference with Cognitive and Motor Performance — Because olanzapine has the potential to
impair judgment, thinking, or motor skills, patients should be cautioned about operating hazardous
machinery, including automobiles, until they are reasonably certain that olanzapine therapy does
not affect them adversely.

Pregnancy — Patients should be advised to notify their physician if they become pregnant or
intend to become pregnant during therapy with olanzapine.

Nursing — Patients should be advised not to breast-feed an infant if they are taking olanzapine.
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Concomitant Medication — Patients should be advised to inform their physicians if they are
taking, or plan to take, any prescription or over-the-counter drugs, since there is a potential for
interactions. _

Alcohol — Patients should be advised to avoid alcohol while taking olanzapine.

Heat Exposure and Dehydration — Patients should be advised regarding appropriate care in
avoiding overheating and dehydration.

Phenylketonurics — ZYPREXA ZYDIS (olanzapine orally disintegrating tablets) contains
phenylalanine (0.34, 0.45, 0.67, or 0.90 mg per 5, 10, 15, or 20 mg tablet, respectively).

Laboratory Tests
Periodic assessment of transaminases is recommended in patients with significant hepatic
disease (see Transaminase Elevations).-

Drug Interactions
The risks of using olanzapine in combination with other drugs have not been extensively
evaluated in systematic studies. Given the primary CNS effects of olanzapine, caution should be

‘used when olanzapine is taken in combination with other centrally acting drugs and alcohol.

Because of its potential for inducing hypotension, olanzapine may enhance the effects of certain
antihypertensive agents. ‘

Olanzapine may antagonize the effects of levodopa and dopamine agonists.
The Effect of Other Drugs on Olanzapine — Agents that induce CYP1A2 or glucuronyl

~ transferase enzymes, such as omeprazole and rifampin, may cause an increase in olanzapine

clearance. Inhibitors of CYP1A2 could potentially inhibit olanzapine clearance. Although
olanzapine is metabolized by multiple enzyme systems, induction or inhibition of a single enzyme
may appreciably alter olanzapine clearance. Therefore, a dosage increase (for induction) or a
dosage decrease (for inhibition) may need to be considered with specific drugs.

Charcoal — The administration of activated charcoal (1 g) reduced the Cmax and AUC of
olanzapine by about 60%. As peak olanzapine levels are not typically obtained until about 6 hours
after dosing, charcoal may be a useful treatment for olanzapine overdose.

Cimetidine and Antacids — Single doses of cimetidine (800 mg) or aluminum- and
magnesium-containing antacids did not affect the oral bioavailability of olanzapine.

Carbamazepine — Carbamazepine therapy (200 mg bid) causes an approximately 50% increase
in the clearance of olanzapine. This increase is likely due to the fact that carbamazepine is a potent
inducer of CYP1A2 activity. Higher daily doses of carbamazepine may cause an even greater
increase in olanzapine clearance.

Ethanol — Ethanol (45 mg/70 kg single dose) did not have an effect on olanzapine
pharmacokinetics.

Fluoxetine — Fluoxetine (60 mg single dose or 60 mg daily for 8 days) causes a small (mean
16%) increase in the maximum concentration of olanzapine and a small (mean 16%) decrease in
olanzapine clearance. The magnitude of the impact of this factor is small in comparison to the
overall variability between individuals, and therefore dose modification is not routinely
recommended.

Fluvoxamine — Fluvoxamine, a CYP1A2 inhibitor, decreases the clearance of olanzapine. This
results in a mean increase in olanzapine Cmax following fluvoxamine of 54% in female
nonsmokers and 77% in male smokers. The mean increase in olanzapine AUC is 52% and 108%,
respectively. Lower doses of olanzapine should be considered in patients receiving concomitant
treatment with fluvoxamine.

Warfarin — Warfarin (20 mg single dose) did not affect olanzapine pharmacokinetics.

Effect of Olanzapine on Other Drugs — In vitro studies utilizing human liver microsomes suggest
that olanzapine has little potential to inhibit CYP1A2, CYP2C9, CYP2C19, CYP2D6, and
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CYP3A. Thus, olanzapine is unlikely to cause clinically important drug interactions mediated by
these enzymes. :

Lithium — Multiple doses of olanzapine (10 mg for 8 days) did not influence the kinetics of
lithium. Therefore, concomitant olanzapine administration does not require' dosage adjustment of
lithium.

Valproate — Studies in vitro using human liver microsomes determined that olanzapine has little
potential to inhibit the major metabolic pathway, glucuronidation, of valproate. Further, valproate
has little effect on the metabolism of olanzapine in vitro. In vivo administration of olanzapine
(10 mg daily for 2 weeks) did not affect the steady state plasma concentrations of valproate.
Therefore, concomitant olanzapine administration does not require dosage adjustment of valproate.

Single doses of olanzapine did not affect the pharmacokinetics of imipramine or its active
metabolite desipramine, and warfarin. Multiple doses of olanzapine did not influence the kinetics -
of diazepam and its active metabolite N-desmethyldiazepam, ethanol, or biperiden. However, the
co-administration of either diazepam or ethanol with olanzapine potentiated the orthostatic
hypotension observed with olanzapine. Multiple doses of olanzapine did not affect the
pharmacokinetics of theophylline or its metabolites.

Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis — Oral carcinogenicity studies were conducted in mice and rats. Olanzapine
was administered to mice in two 78-week studies at doses of 3, 10, 30/20 mg/kg/day (equivalent .
to 0.8-5 times the maximum recommended human daily dose on a mg/nt basis) and 0.25, 2,

8 mg/kg/day (equivalent to 0.06-2 times the maximum recommended human daily dose on a mg/nf’
basis). Rats were dosed for 2 years at doses of 0.25, 1, 2.5, 4 mg/kg/day (males) and 0.25, 1, 4,

8 mg/kg/day (females) (equivalent to 0.13-2 and 0.13-4 times the maximum recommended human
daily dose on a mg/nt” basis, respectively). The incidence of liver hemangiomas and
hemangiosarcomas was significantly increased in one mouse study in female mice dosed at

8 mg/kg/day (2 times the maximum recommended human daily dose on a mg/nf basis). These
tumors were not increased in another mouse study in females dosed at 10 or 30/20 mg/kg/day

(2-5 times the maximum recommended human daily dose on a mg/n basis); in this study, there
was a high incidence of early mortalities in males of the 30/20 mg/kg/day group. The incidence of
mammary gland adenomas and adenocarcinomas was significantly increased in female mice dosed
at 22 mg/kg/day and in female rats dosed at >4 mg/kg/day (0.5 and 2 times the maximum
recommended human daily dose on a mg/nt basis, respectively). Antipsychotic drugs have been
shown to chronically elevate prolactin levels in rodents. Serum prolactin levels were not
measured during the olanzapine carcinogenicity studies; however, measurements during subchronic
toxicity studies showed that olanzapine elevated serum prolactin levels up to 4-fold in rats at the
same doses used in the carcinogenicity study. An increase in mammary gland neoplasms has been
found in rodents after chronic administration of other antipsychotic drugs and is considered to be
prolactin mediated. The relevance for human risk of the finding of prolactin mediated endocrine
tumors in rodents is unknown (see Hyperprolactinemia under PRECAUTIONS, General).

Mutagenesis — No evidence of mutagenic potential for olanzapine was found in the Ames
reverse mutation test, in vivo micronucleus test in mice, the chromosomal aberration test in
Chinese hamster ovary cells, unscheduled DNA synthesis test in rat hepatocytes, induction of
forward mutation test in mouse lymphoma cells, or in vivo sister chromatid exchange test in bone
marrow of Chinese hamsters.

Impairment of Fertility — In a fertility and reproductive performance study in rats, male mating
performance, but not fertility, was impaired at a dose of 22.4 mg/kg/day and female fertility was
decreased at a dose of 3 mg/kg/day (11 and 1.5 times the maximum recommended human daily
dose on a mg/n? basis, respectively). Discontinuance of olanzapine treatment reversed the effects
on male mating performance. In female rats, the precoital period was increased and the mating
index reduced at 5 mg/kg/day (2.5 times the maximum recommended human daily dose on a mg))
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basis). Diestrous was prolonged and estrous delayed at 1.1 mg/kg/day (0.6 times the maximum
recommended human daily dose on a mg/nt’ basis); therefore olanzapine may produce a delay in
ovulation. :

Pregnancy

Pregnancy Category C — In reproductlon studies in rats at doses up to 18 mg/kg/day and in
rabbits at doses up to 30 mg/kg/day (9 and 30 times the maximum recommended human daily dose
on a mg/nt basis, respectively) no evidence of teratogenicity was observed. In a rat teratology
study, early resorptions and increased numbers of nonviable fetuses were observed at a dose of
18 mg/kg/day (9 times the maximum recommended human daily dose on a mg/nt basis). Gestation
was prolonged at 10 mg/kg/day (5 times the maximum recommended human daily dose on a mg/n?
basis). In a rabbit teratology study, fetal toxicity (manifested as increased resorptions and
decreased fetal weight) occurred at a maternally toxic dose of 30 mg/kg/day (30 times the
maximum recommended human daily dose on a mg/nt’ basis).

Placental transfer of olanzapine occurs in rat pups.

There are no adequate and well-controlled trials with olanzapine in pregnant females.
Seven pregnancies were observed during clinical trials with olanzapine, including 2 resulting in
normal births, 1 resulting in neonatal death due to a cardiovascular defect, 3 therapeutic abortions,
and 1 spontaneous abortion. Because animal reproduction studies are not always predictive of
human response, this drug should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus.

Labor and Delivery
Parturition in rats was not affected by olanzapine. The effect of olanzapine on labor and delivery
in humans is unknown.

Nursing Mothers

Olanzapme was excreted in milk of treated rats during lactation. It is not known if olanzapine is
excreted in human milk. It is recommended that women recelvmg olanzapine should not
breast-feed. »

Pediatric Use :
Safety and effectiveness in pediatric patients have not been established.

Geriatric Use

Of the 2500 patients in premarketing clinical studies with olanzapine, 11% (263) were 65 years
of age or over. In patients with schizophrenia, there was no indication of any different tolerability
of olanzapine in the elderly compared to younger patients. Studies in patients with various
psychiatric symptoms in association with Alzheimer’s disease have suggested that there may be a
different tolerability profile in this population compared to younger patients with schizophrenia.
As with other CNS-active drugs, olanzapine should be used with caution in elderly patients with
dementia. Also, the presence of factors that might decrease pharmacokinetic clearance or increase
the pharmacodynamic response to olanzapine should lead to consideration of a lower starting dose
for any geriatric patient (see PRECAUTIONS and DOSAGE AND ADMINISTRATION).

ADVERSE REACTIONS

The information below is derived from a clinical trial database for olanzapine consisting of
8661 patients with approximately 4165 patient-years of exposure. This database includes:
(1) 2500 patients who partwnpated in multiple-dose premarketing trials in schizophrenia and
Alzheimer’s disease representing approximately 1122 patient-years of exposure as of
February 14, 1995; (2) 182 patients who participated in premarketing bipolar mania trials
representing approximately 66 patient-years of exposure; (3) 191 patients who participated in a
trial of patients having various psychiatric symptoms in association with Alzheimer’s disease
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representing approximately 29 patient-years of exposure; and (4) 5788 patients from 88 additional
clinical trials as of December 31, 2001. In addition, information from the premarketing 6-week
clinical study database for olanzapine in combination with lithium or valproate, consisting of

224 patients who participated in bipolar mania trials with approximately 22 patient-years of
exposure, is included below. :

The conditions and duration of treatment with olanzapine varied greatly and included (in
overlapping categories) open-label and double-blind phases of studies, inpatients and outpatients,
fixed-dose and dose-titration studies, and short-term or longer-term exposure. Adverse reactions
were assessed by collecting adverse events, results of physical examinations, vital signs, weights,
laboratory analytes, ECGs, chest x-rays, and results of ophthalmologic examinations.

Certain portions of the discussion below relating to objective or numeric safety parameters,
namely, dose-dependent adverse events, vital sign changes, weight gain, laboratory changes, and
ECG changes are derived from studies in patients with schizophrenia and have not been duplicated
for bipolar mania. However, this information is also generally applicable to bipolar mania.

Adverse events during exposure were obtained by spontaneous report and recorded by clinical
investigators using terminology of their own choosing. Consequently, it is not possible to provide a
meaningful estimate of the proportion of individuals experiencing adverse events without first
grouping similar types of events into a smaller number of standardized event categories. In the
tables and tabulations that follow, standard COSTART dictionary terminology has been used
initially to classify reported adverse events. ‘

The stated frequencies of adverse events represent the proportion of individuals who
experienced, at least once, a treatment-emergent adverse event of the type listed. An event was
considered treatment emergent if it occurred for the first time or worsened while receiving therapy
following baseline evaluation. The reported events do not include those event terms which were
so general as to be uninformative. Events listed elsewhere in labeling may not be repeated below.
It is important to emphasize that, although the events occurred during treatment with olanzapine,
they were not necessarily caused by it. The entire label should be read to gain a complete
understanding of the safety profile of olanzapine.

The prescriber should be aware that the figures in the tables and tabulations cannot be used to
predict the incidence of side effects in the course of usual medical practice where patient
characteristics and other factors differ from those that prevailed in the clinical trials. Similarly, the
cited frequencies cannot be compared with figures obtained from other clinical investigations
involving different treatments, uses, and investigators. The cited figures, however, do provide the
prescribing physician with some basis for estimating the relative contribution of drug and nondrug
factors to the adverse event incidence in the population studied.

Incidence of Adverse Events in Short-Term, Placebo-Controlled and Combination
Trials

The following findings are based on premarketing trials for schizophrenia, bipolar mania, a
subsequent trial of patients having various psychiatric symptoms in association with Alzheimer’s
disease, and premarketing combination trials.

Adverse Events Associated with Discontinuation of Treatment in Short-Term,
Placebo-Controlled Trials '

Schizophrenia — Overall, there was no difference in the incidence of discontinuation due to
adverse events (5% for olanzapine vs 6% for placebo). However, discontinuations due to
increases in SGPT were considered to be drug related (2% for olanzapine vs 0% for placebo)
(see PRECAUTIONS).

Bipolar Mania Monotherapy — Overall, there was no difference in the incidence of
discontinuation due to adverse events (2% for olanzapine vs 2% for placebo).
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$QV|erse Events Associated with Discontinuation of Treatment in Short-Term Combination
fais

Bipolar Mania Combination Therapy — In a study of patients who were already tolerating either
lithium or valproate as monotherapy, discontinuation rates due to adverse events were 11% for the
combination of olanzapine with lithium or valproate compared to 2% for patients who remained on
lithium or valproate monotherapy. Discontinuations with the combination of olanzapine and lithium
or valproate that occurred in more than 1 patient were: somnolence (3%), weight gain (1%), and
peripheral edema (1%). '

Commonly Observed Adverse Events in Short-Term, Placebo-Controlled Trials

The most commonly observed adverse events associated with the use of olanzapine (incidence -
of 5% or greater) and not observed at an equivalent incidence among placebo-treated patients
(olanzapine incidence at least twice that for placebo) were:

Common Treatment-Emergent Adverse Events Associated with the
Use of Olanzapine in 6-Week Trials — SCHIZOPHRENIA

Percentage of Patients Reporting Event

Adverse Event Olanzapine : Placebo

(N=248) (N=118)
Postural hypotension 5 : 2
Constipation 9 3
Weight gain 6 1
Dizziness 11 4
Personality disorder’ 8 4
Akathisia 5 1

" Personality disorder is the COSTART term for designating non-aggressive objectionable behavior.

Common Treatment-Emergent Adverse Events Associated with the
Use of Olanzapine in 3-Week and 4-Week Trials — BIPOLAR MANIA

Percentage of Patients Reporting Event

Adverse Event _ Olanzapine Placebo

(N=125) (N=129)
Asthenia 15 6
. Dry mouth ' 22 ’ 7
Constipation 11 5
Dyspepsia ' 11 5
Increased appetite 6 3
Somnolence 35 13
Dizziness 18 6
Tremor ' ’ 3

Adverse Events Occurring at an Incidence of 2% or More Among Olanzapine-Treated
Patients in Short-Term, Placebo-Controlled Trials

Table 1 enumerates the incidence, rounded to the nearest percent, of treatment-emergent adverse
events that occurred in 2% or more of patients treated with olanzapine (doses 22.5 mg/day) and




APPROVED AGREED-UPON LABELING

636  with incidence greater than placebo who participated in the acute phase of placebo-controlled
637 trials.

638
Table 1
Treatment-Emergent Adverse Events:
Incidence in Short-Term, Placebo-Controlled Clinical Trials®
Percentage of Patients Reporting Event

Olanzapine Placebo
Body System/Adverse Event (N=532) (N=294)
Body as a Whole
Accidental injury 12 8
Asthenia 10 9
Fever 6 2
Back pain : 5. 2
Chest pain 3 1
Cardiovascular System
Postural hypotension 3 1
Tachycardia 3 1
Hypertension 2 1
Digestive System
Dry mouth 9 5
Constipation 9 4
Dyspepsia 7 5
Vomiting 4 3
Increased appetite . 3 2
Hemic and Lymphatic System
Ecchymosis 5 3
Metabolic and Nutritional Disorders
Weight gain _ 5 3
Peripheral edema 3 1
Musculoskeletal System
Extremity pain (other than joint) 5 3
Joint pain 5 3
Nervous System
Somnolence 29 13
Insomnia 12 11
Dizziness 11 4
Abnormal gait 6 1
Tremor 4 3
Akathisia 3 2
Hypertonia 3 2
Articulation impairment 2 1
Respiratory System

Rhinitis | 7 6
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Cough increased 6 3
Pharyngitis ~ 4 3
Special Senses

Amblyopia 3 2
Urogenital System ‘

Urinary incontinence 2 |
Urinary tract infection 2 1

! Events reported by at least 2% of patients treated with olanzapine, except the following events which had an
incidence equal to or less than placebo: abdominal pain, agitation, anorexia, anxiety, apathy, confusion,
depression, diarrhea, dysmenorrhea?, hallucinations, headache, hostility, hyperkinesia, myalgia, nausea,
nervousness, paranoid reaction, personality disorder®, rash, thinking abnormal, weight loss.

* Denominator used was for females only (olanzapine, N=201; placebo, N=114).

* Personality disorder is the COSTART term for designating non-aggressive objectionable behavior.

Commonly Observed Adverse Events in Short-Term Combination Trials

In the bipolar mania combination placebo-controlled trials, the most commonly observed
adverse events associated with the combination of olanzapine and lithium or valproate (incidence
of 25% and at least twice placebo) were:

Common Treatment-Emergent Adverse Events Associated with the
Use of Olanzapine in 6-Week Combination Trials — BIPOLAR MANIA

Percentage of Patients Reporting Event
Adverse Event Olanzapine with Placebo with
lithium or valproate lithium or valproate
(N=229) (N=115)
Dry mouth 32 ’ 9
Weight gain 26 7
Increased appetite 24 8
Dizziness <14 7
Back pain 8 4
Constipation 8 4
Speech disorder 7 1
Increased salivation 6 2
Amnesia 5 2
Paresthesia 5 2

Adverse Events Occurring at an Incidence of 2% or More Among Olanzapine-Treated
Patients in Short-Term Combination Trials _

Table 2 enumerates the incidence, rounded to the nearest percent, of treatment-emergent adverse
events that occurred in 2% or more of patients treated with the combination of olanzapine (doses
25 mg/day) and lithium or valproate and with incidence greater than lithium or valproate alone
who participated in the acute phase of placebo-controlled combination trials.

Table 2
Treatment-Emergent Adverse Events:
Incidence in Short-Term, Placebo-Controlled Combination Clinical Trials!
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Percentage of Patients Reporting Event
Olanzapine with Placebo with
, lithium or valproate lithium or valproate
 Body System/Adverse Event (N=229) (N=115)

Body as a Whole
Asthenia 18 13
Back pain 8 4
Accidental injury 4 2
Chest pain 3 2
Cardiovascular System
Hypertension 2 1
Digestive System
Dry mouth 32 9
Increased appetite 24 8
Thirst 10 6
Constipation 8 4
Increased salivation 6 2
Metabolic and Nutritional Disorders
Weight gain 26 7
Peripheral edema 6 4
Edema 2 1
Nervous System _
Somnolence 52 27
Tremor 23 13
Depression 18 17
Dizziness 14 7
Speech disorder 7 1
Amnesia 5 2
Paresthesia 5 2
Apathy 4 3
Confusion 4 1
Euphoria 3 2

. Incoordination 2 0
Respiratory System
Pharyngitis 4 1
Dyspnea 3 1
Skin and Appendages
Sweating 3 1
Acne 2 0
Dry skin 2 0
Special Senses _
Amblyopia 9 5
Abnormal vision 2 0

Urogenital System
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" Events reported by at least 2% of patients treated with olanzapine, except the following events which had an
incidence equal to or less than placebo: abdominal pairi, abnormal dreams, abnormal ejaculation, agitation,
akathisia, anorexia, anxiety, arthralgla, cough increased, diarthea, dyspepsia, emotional lability, fever, flatulence,
flu syndrome, headache, hostility, insomnia, libido decreased, libido increased, menstrual disorder?, myalgia,
nausea, nervousness, pain, paranoid reaction, personality disorder, rash, rhmms, sleep dlsorder thinking

abnormal, vomiting.

? Denominator used was for females only (olanzapine, N=128; placebo N"Sl)

For specific information about the adverse reactions observed with lithium or valproate, refer to
the ADVERSE REACTIONS section of the package inserts for these other products.

Additional Findings Observed in Clinical Trials
The following findings are based on clinical trials.

Dose Dependency of Adverse Events in Short-Term, Placebo-Controlled Trials

Extrapyramidal Symptoms —

The following table enumerates the percentage of patients with

treatment-emergent extrapyramidal symptoms as assessed by categorical analyses of formal rating
scales during acute therapy in a controlled clinical trial comparing olanzapine at 3 fixed doses
with placebo in the treatment of schizophrenia.

TREATMENT-EMERGENT EXTRAPYRAMIDAL SYMPTOMS ASSESSED BY RATING
SCALES INCIDENCE IN A FIXED DOSAGE RANGE, PLACEBO-CONTROLLED CLINICAL
TRIAL — ACUTE PHASE*

Percentage of Patients Reporting Event

Olanzapine Olanzapine Olanzapine
Placebo 5+2.5mg/day | 10+2.5mg/day | 15+ 2.5 mg/day
Parkinsonism' 15 14 12 14
Akathisia” 23 16 19 27

* No statistically significant differences.

! Percentage of patients with a Simpson-Angus Scale total score >3.
? Percentage of patients with a Bames Akathisia Scale global score 22.

The following table enumerates the percentage of patients with treatment-emergent
extrapyramidal symptoms as assessed by spontaneously reported adverse events during acute
therapy in the same controlled clinical trial comparing olanzapine at 3 fixed doses with placebo in
the treatment of schizophrenia.

TREATMENT-EMERGENT EXTRAPYRAMIDAL SYMPTOMS ASSESSED BY ADVERSE
EVENTS INCIDENCE IN A FIXED DOSAGE RANGE, PLACEBO-CONTROLLED CLINICAL
- TRIAL — ACUTE PHASE

Percentage of Patients Reporting Event

Olanzapine Olanzapine Olanzapine
Placebo | 5+2.5 mg/day 10+ 2.5 mg/day | 15+ 2.5 mg/day
=68) (N=65) (N=64) (N=69)
Dystonic events' 1 3 2 3
Parkinsonism events® 10 8 14 20
1 5 11* 10*

Akathisia events®
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Dyskinetic events® 4 0 2 1
Residual events® 1 2 5 1
Any extrapyramidal event 16 15 25 32%

* Statistically significantly different from placebo.

- ! Patients with the following COSTART terms were counted in this category: dystonia, generalized spasm, neck

rigidity, oculogyric crisis, opisthotonos, torticollis.

* Patients with the following COSTART terms were counted in this category: akinesia, cogwheel rigidity,
extrapyramidal syndrome, hypertonia, hypokinesia, masked facies, tremor.

* Patients with the following COSTART terms were counted in this category: akathisia, hyperkinesia.

* Patients with the following COSTART terms were counted in this category: buccoglossal syndrome,

_ choreoathetosis, dyskinesia, tardive dyskinesia.

* Patients with the following COSTART terms were counted in this category: movement disorder, myoclonus,
twitching.

- Other Adverse Events — The following table addresses dose relatedness for other adverse
events using data from a schizophrenia trial involving fixed dosage ranges. It enumerates the
percentage of patients with treatment-emergent adverse events for the three fixed-dose range
groups and placebo. The data were analyzed using the Cochran-Armitage test, excluding the
placebo group, and the table includes only those adverse events for which there was a statistically
significant trend.

Percentage of Patients Reporting Event
Olanzapine Olanzapine Olanzapine
Adverse Event Placebo 5+25mg/day | 10x2.5mg/day | 15=+2.5 mg/day
(N=68)  (N=65) (N=64) (N=69)

Asthenia 15 8 9 20

Dry mouth 4 3 -5 13
Nausea -9 0 2 9
Somnolence 16 20 30 39 .
Tremor - 3 0 5 : 7

Vital Sign Changes — Olanzapine is associated with orthostatic hypotension and tachycardia

(see PRECAUTIONS).

Weight Gain — In placebo-controlled, 6-week studies, weight gain was reported in 5.6% of
olanzapine patients compared to 0.8% of placebo patients. Olanzapine patients gained an average
of 2.8 kg, compared to an average 0.4 kg weight loss in placebo patients; 29% of olanzapine ’
patients gained greater than 7% of their baseline weight, compared to 3% of placebo patients. A
categorization of patients at baseline on the basis of body mass index (BMI) revealed a
significantly greater effect in patients with low BMI compared to normal or overweight patients;
nevertheless, weight gain was greater in all 3 olanzapine groups compared to the placebo group.
During long-term continuation therapy with olanzapine (238 median days of exposure), 56% of
olanzapine patients met the criterion for having gained greater than 7% of their baseline weight.
Average weight gain during long-term therapy was 5.4 kg,

Laboratory Changes — An assessment of the premarketing experience for olanzapine revealed
an association with asymptomatic increases in SGPT, SGOT, and GGT (see PRECAUTIONS).
Olanzapine administration was also associated with increases in serum prolactin (see
PRECAUTIONS), with an asymptomatic elevation of the eosinophil count in 0.3% of patients, and
with an increase in CPK.
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Given the concern about neutropenia associated with other psychotroplc compounds and the
finding of leukopenia associated with the administration of olanzapine in several animal models
(see ANIMAL TOXICOLOGY), careful attention was given to examination of hematologic
parameters in premarketing studies with olanzapine. There was no indication of a risk of clinically
significant neutropenia associated with olanzapine treatment in the premarketing database for this
drug.

ECG Changes — Between-group comparisons for pooled placebo-controlled tnals revealed no
statlstlcally significant olanzapine/placebo differences in the proportions of patients experiencing
potentially important changes in ECG parameters, mcludmg QT, QTc, and PR intervals.
Olanzapine use was associated with a mean increase in heart rate of 2.4 beats per minute
compared to no change among placebo patients. This slight tendency to tachycardia may be related
to olanzapine’s potential for inducing orthostatic changes (see PRECAUTIONS).

Other Adverse Events Observed During the Clinical Trial Evaluation of Olanzapine

Following is a list of terms that reflect treatment-emergent adverse events reported by patients
treated with olanzapine (at multiple doses 21 mg/day) in clinical trials (8661 patients,

4165 patient-years of exposure). This listing does not include those events already listed in
previous tables or elsewhere in labeling, those events for which a drug cause was remote, those
event terms which were so general as to be uninformative, and those events reported only once or
twice which did not have a substantial probability of being acutely life-threatening.

Events are further categorized by body system and listed in order of decreasing frequency
according to the following definitions: frequent adverse events are those occurring in at least
1/100 patients (only those not already listed in the tabulated results from placebo-controlled trials
appear in this listing); infrequent adverse events are those occurring in 1/100 to 1/1000 patients;
rare events are those occurring in fewer than 1/1000 patients.

Body as a Whole — Frequent: dental pain and flu syndrome; Infrequent: abdomen enlarged,

chills, face edema, intentional injury, malaise, moniliasis, neck pain, neck rigidity, pelvic pain,
photosens1t1v1ty reaction, and suicide attempt; Rare: chills and fever, hangover effect, and sudden

- death.

Cardiovascular System— Frequent: hypotension; Infrequent: atrial fibrillation, bradycardia,
cerebrovascular accident, congestive heart failure, heart arrest, hemorrhage, migraine, pallor,
palpitation, vasodilatation, and ventricular extrasystoles Rare: arteritis, heart failure, and
pulmonary embolus.

Digestive System— Frequent: flatulence, increased salivation, and thirst;

Infrequent: dysphagia, esophagitis, fecal impaction, fecal incontinence, gastritis, gastroenteritis,
gingivitis, hepatitis, melena, mouth ulceration, nausea and vonntmg, oral moniliasis, periodontal
abscess, rectal hemorrhage, stomatitis, tongue edema, and tooth caries; Rare: aphthous stomatitis,
enteritis, eructation, esophageal ulcer, glossitis, ileus, intestinal obstruction, liver fatty deposit,
and tongue discoloration.

Endocrine System— Infrequent: dlabetes mellitus; Rare: diabetic acidosis and goiter.

Hemic and Lymphatic System— Infrequent: anemia, cyanosis, leukocytosis, leukopenia,
lymphadenopathy, and thrombocytopenia; Rare: normocytic anemia and thrombocythemia.

Metabolic and Nutritional Disorders — Infrequent: acidosis, alkaline phosphatase increased,
bilirubinemia, dehydration, hypercholesteremia, hyperglycemia, hyperlipemia, hyperuricemia,
hypoglycemia, hypokalemia, hyponatremia, lower extremity edema, and upper extremity edema;
Rare: gout, hyperkalemia, hypernatremia, hypoproteinemia, ketosis, and water intoxication.

Musculoskeletal System— Frequent: joint stiffness and twitching; Infrequent: arthritis,
arthrosis, leg cramps, and myasthenia; Rare: bone pain, bursitis, myopathy, osteoporosis, and

‘rheumatoid arthritis.
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Nervous System— Frequent: abnormal dreams, amnesia, delusions, emotional lability,
euphoria, manic reaction, paresthesia, and schizophrenic reaction; Infrequent: akinesia, alcohol
misuse, antisocial reaction, ataxia, CNS stimulation, cogwheel ngldlty, delirium, dementia,
depersonalization, dysarthria, facial paralysis, hypesthesia, hypokinesia, hypotonia,
incoordination, libido decreased, libido increased, obsessive compulsive symptoms, phobias,
somatization, stimulant misuse, stupor, stuttering, tardive dyskinesia, vertigo, and withdrawal
syndrome; Rare: circumoral paresthesia, coma, encephalopathy, neuralgla neuropathy, nystagmus,
paralysis, subarachnoid hemorrhage, and tobacco misuse.

Respiratory System— Frequent: dyspnea; Infrequent: apnea, asthma, epistaxis, hemoptysis,
hyperventilation, hypoxia, laryngitis, and voice alteration; Rare: atelectasis, hiccup,
hypoventilation, lung edema, and stridor.

Skin and Appendages — Frequent: sweating; Infrequent: alopecia, contact dermatitis, dry
skin, eczema, maculopapular rash, pruritus, seborrhea, skin discoloration, skin ulcer, urticaria, and
vesiculobullous rash; Rare: hirsutism and pustular rash.

Special Senses — Frequent: conjunctivitis; Infrequent: abnormality of accommodatlon,
blepharitis, cataract, deafness, diplopia, dry eyes, ear pain, eye hemorrhage, eye inflammation, eye
pain, ocular muscle abnormality, taste perversion, and tinnitus; Rare: corneal lesion, glaucoma,
keratoconjunctivitis, macular hypopigmentation, miosis, mydriasis, and pigment deposits lens.

Urogenital System— Frequent: vaginitis*; Infrequent: abnormal ejaculation*, amenorrhea*,
breast pain, cystitis, decreased menstruation*, dysuria, female lactation*, glycosuria,
gynecomastia, hematuria, impotence*, increased menstruation®, menorrhagia*, metrorrhagia*,
polyuria, premenstrual syndrome*, pyuria, urinary frequency, urinary retention, urinary urgency,
urination impaired, uterine fibroids enlarged*, and vaginal hemorrhage*; Rare: albummuna, breast
enlargement, mastitis, and ohgurla
*Adjusted for gender.

Postintroduction Reports

Adverse events reported since market introduction which were temporally (but not necessarily
causally) related to ZYPREXA therapy include the following: allergic reaction
eg., anaphylact01d reaction, angloedema, pruritus or urticaria), diabetic coma, pancreatitis, and
priapism.

DRUG ABUSE AND DEPENDENCE

Controlled Substance Class
Olanzapine is not a controlled substance.

Physical and Psychological Dependence

In studies prospectively designed to assess abuse and dependence potential, olanzapine was
shown to have acute depressive CNS effects but little or no potential of abuse or physical
dependence in rats administered oral doses up to 15 times the maximum recommended human daily
dose (20 mg) and rhesus monkeys administered oral doses up to 8 times the maximum
recommended human daily dose on a mg/n? basis.

Olanzapine has not been systematically studied in humans for its potential for abuse tolerance,
or physical dependence. While the clinical trials did not reveal any tendency for any drug-seekmg
behavior, these observations were not systematic, and it is not possible to predict on the basis of
this limited experience the extent to which a CNS-active drug will be misused, diverted, and/or
abused once marketed. Consequently, patients should be evaluated carefully for a history of drug
abuse, and such patients should be observed closely for signs of misuse or abuse of olanzapme
(e.g., development of tolerance, increases in dose, drug-seeking behavior).
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OVERDOSAGE

Human Experience

- In premarketing trials involving more than 3100 patients and/or normal subjects, accidental or
intentional acute overdosage of olanzapine was identified in 67 patients. In the patient taking the
largest identified amount, 300 mg, the only symptoms reported were drowsiness and slurred
speech. In the limited number of patients who were evaluated in hospltals including the patient
taking 300 mg, there were no observations indicating an adverse change in laboratory analytes or
ECG. Vital signs were usually within normal limits following overdoses.

In postmarketing reports of overdose with olanzapine alone, symptoms have been reported in the
majority of cases. In symptomatic patients, symptoms with 210% incidence included
agitation/aggressiveness, dysarthria, tachycardia, various extrapyramidal symptoms, and reduced
level of consciousness ranging from sedation to coma. Among less commonly reported symptoms
were the following potentially medically serious events: aspiration, cardiopulmonary arrest,
cardiac arrhythmias (such as supraventricular tachycardia and one patient experiencing sinus pause
with spontaneous resumption of normal rhythm), delirium, possible neuroleptic malignant
syndrome, respiratory depression/arrest, convulsion, hypertension, and hypotension. Eli Lilly and
Company has received reports of fatality in association with overdose of olanzapine alone. In
one case of death, the amount of acutely ingested olanzapine was reported to be possibly as low as

450 mg; however, in another case, a patient was reported to survive an acute olanzapine ingestion
of 1500 mg.

Overdosage Management

The possibility of multiple drug involvement should be considered. In case of acute overdosage,
establish and maintain an airway and ensure adequate oxygenation and ventilation, which may
include intubation. Gastric lavage (after intubation, if patient is unconscious) and administration of
activated charcoal together with a laxative should be considered. The possibility of obtundation,
seizures, or dystonic reaction of the head and neck following overdose may create a risk of
aspiration with induced emesis. Cardiovascular monitoring should commence immediately and
should include continuous electrocardiographic monitoring to detect possible arrhythmias.

There is no specific antidote to olanzapine. Therefore, appropriate supportive measures should
be initiated. Hypotension and circulatory collapse should be treated with appropriate measures
such as intravenous fluids and/or sympathomimetic agents. (Do not use epinephrine, dopamine, or
other sympathomimetics with beta-agonist activity, since beta stimulation may worsen hypotension
in the setting of olanzapine-induced alpha blockade.) Close medical supervision and monitoring
should continue until the patient recovers.

DOSAGE AND ADMINISTRATION

Schizophrenia

Usual Dose — Olanzapine should be administered on a once-a-day schedule without regard to
meals, generally beginning with 5 to 10 mg initially, with a target dose of 10 mg/day within
several days. Further dosage adjustments, if indicated, should generally occur at intervals of not
less than 1 week, since steady state for olanzapine would not be achieved for approximately
1 week in the typical patient. When dosage adjustments are necessary, dose increments/decrements
of 5 mg QD are recommended.

Efficacy in schizophrenia was demonstrated in a dose range of 10 to 15 mg/day in clinical trials.
However, doses above 10 mg/day were not demonstrated to be more efficacious than the
10 mg/day dose. An increase to a dose greater than the target dose of 10 mg/day (i.e., to a dose of
15 mg/day or greater) is recommended only after clinical assessment. The safety of doses above
20 mg/day has not been evaluated in clinical trials.
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Dosing in Special Populations — The recommended starting dose is 5 mg in patients who are
debilitated, who have a predisposition to hypotensive reactions, who otherwise exhibit a
combination of factors that may result in slower metabolism of olanzapine (e.g., nonsmoking
female patients 265 years of age), or who may be more pharmacodynamically sensitive to
olanzapine (see CLINICAL PHARMACOLOGY; also see Use in Patients with Concomitant
IlIness and Drug Interactions under PRECAUTIONS). When indicated, dose escalation should be
performed with caution in these patients.

Maintenance Treatment — While there is no body of evidence available to answer the questlon
of how long the patient treated with olanzapine should remain on it., the effectiveness of oral
olanzapine, 10 mg/day to 20 mg/day, in maintaining treatment response in schizophrenic patients
who had been stable on ZYPREXA for approximately 8 weeks and were then followed for a
period of up to 8 months has been demonstrated in a placebo-controlled trial (see CLINICAL
PHARMACOLOGY). Patients should be periodically reassessed to determine the need for
maintenance treatment with appropriate dose.

Bipolar Disorder

Usual Monotherapy Dose — Olanzapine should be administered on a once-a-day schedule
without regard to meals, generally beginning with 10 or 15 mg. Dosage adjustments, if indicated,
should generally occur at intervals of not less than 24 hours, reflecting the procedures in the
placebo-controlled trials. When dosage adjustments are necessary, dose increments/decrements of
5 mg QD are recommended.

Short-term (3-4 weeks) antimanic efficacy was demonstrated in a dose range of 5 mg to
20 mg/day in clinical trials. The safety of doses above 20 mg/day has not been evaluated in
clinical trials.

Maintenance Monotherapy — The benefit of maintaining bipolar patients on monotherapy with
ZYPREXA at a dose of 5 to 20 mg/day, after achieving a responder status for an average duration
of two weeks, was demonstrated in a controlled trial (see Clincal Efficacy Data, under CLINICAL
PHARMACOLOGY). The physician who elects to use ZYPREXA for extended periods should
periodically re-evaluate the long-term usefulness of the drug for the md1v1dua1 patient (see
DOSAGE AND ADMINISTRATION).

Bipolar Mania Usual Dose in Combination with Lithium or Valproate — When administered in
combination with lithium or valproate, olanzapine dosing should generally begin with 10 mg
once-a-day without regard to meals.

Short-term (6 weeks) antimanic efficacy was demonstrated in a dose range of 5 mg to 20 mg/day
in clinical trials. The safety of doses above 20 mg/day has not been evaluated in clinical trials.

Dosing in Special Populations — See Dosing in Special Populations under DOSAGE AND
ADMINISTRATION, Schizophrenia.

Administration of ZYPREXA ZYDIS (olanzapme orally disintegrating tablets) '

After opening sachet, peel back foil on blister. Do not push tablet through foil. Immediately upon
opening the blister, using dry hands, remove tablet and place entire ZYPREXA ZYDIS in the
mouth. Tablet disintegration occurs rapidly in saliva so it can be easily swallowed with or without
liquid.

HOW SUPPLIED
The ZYPREXA 2.5 mg, 5 mg, 7.5 mg, and 10 mg tablets are white, round, and imprinted in blue
ink with LILLY and tablet number. The 15 mg tablets are elliptical, blue, and debossed with
LILLY and tablet number. The 20 mg tablets are elliptical, pink, and debossed with LILLY and
tablet number. The tablets are available as follows:

| TABLET STRENGTH
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2.5mg Smg 7.5 mg 10 mg 15mg 20 mg

Tablet No. 4112 4115 4116 4117 4415 4420
Identification | LILLY LILLY LILLY LILLY LILLY LILLY

' 4112 4115 - 4116 4117 4415 4420

NDC Codes: .
Bottles 60 NDC 0002- NDC 0002- NDC 0002- NDC 0002- NDC 0002- NDC 0002-
' 4112-60 4115-60 4116-60 4117-60 4415-60 4420-60
Blisters - NDC 0002-- NDC 0002- NDC 0002- NDC 0002- NDC 0002- NDC 0002-
ID* 100 4112-33 4115-33 4116-33 4117-33 4415-33 4420-33 -
Bottles 1000 | NDC 0002- NDC 0002- NDC 0002- NDC 0002- NDC 0002- NDC 0002-

1 4112-04 4115-04 4116-04 4117-04 4415-04 4420-04

* Ide_nti-D_ose® (unit dose medication, Lilly).

ZYPREXA ZYDIS (olanzapine orally disintegrating tablets) are yellow, round, and debossed
with the tablet strength. The tablets are available as follows:

ZYPREXA ZYDIS TABLET STRENGTH

Tablets* Smg 10 mg 15mg 20mg
Tablet No. 4453 4454 4455 4456
Debossed 5 10 15 20
NDC Codes: _

Dose Pack 30 NDC 0002- NDC 0002- NDC 0002- NDC 0002-
(Child-Resistant) 4453-85 " 4454-85 4455-85 4456-85

ZYPREXA is a registered trademark of Eli Lilly and Company.

ZYDIS is a registered trademark of R. P. Scherer Corporation. _

*ZYPREXA ZYDIS (olanzapine orally disintegrating tablets) is manufactured for Eli Lilly and
Company by Scherer DDS Limited, United Kingdom, SN5 8RU.

Store at controlled room temperature, 20° to 25°C (68° to 77°F) [see USP]. The USP defines
controlled room temperature as a temperature maintained thermostatically that encompasses the
usual and customary working environment of 20° to 25°C (68° to 77°F); that results in a mean
kinetic temperature calculated to be not more than 25°C; and that allows for excursions between
15° and 30°C (59° and 86°F) that are experienced in pharmacies, hospitals, and warehouses.

Protect from light and moisture.

ANIMAL TOXICOLOGY

In animal studies with olanzapine, the principal hematologic findings were reversible peripheral
cytopenias in individual dogs dosed at 10 mg/kg (17 times the maximum recommended human
daily dose on a mg/nf’ basis), dose-related decreases in lymphocytes and neutrophils in mice, and
lymphopenia in rats. A few dogs treated with 10 mg/kg developed reversible neutropenia and/or
reversible hemolytic anemia between 1 and 10 months of treatment. Dose-related decreases in
lymphocytes and neutrophils were seen in mice given doses of 10 mg/kg (equal to 2 times the
maximum recommended human daily dose on a mg/n?’ basis) in studies of 3 months’ duration.
Nonspecific lymphopenia, consistent with decreased body weight gain, occurred in rats receiving
22.5 mg/kg (11 times the maximum recommended human daily dose on a mg/n?’ basis) for 3 months
or 16 mg/kg (8 times the maximum recommended human daily dose on a mg/nf basis) for 6 or
12 months. No evidence of bone marrow cytotoxicity was found in any of the species examined.
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938 °  Bone marrows were normocellular or hypercellular, indicating that the reductions in circulating
939  blood cells were probably due to peripheral (non-marrow) factors.

940 Literature revised Month dd, 2003 _
941 . Eli Lilly and Company

942 Indianapolis, IN 46285, USA
943 www.ZYPREXA.com
1944 | PRINTED IN USA

945 ~ Copyright © 1997, 2003, Eli Lilly and Company. All rights reserved.
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MEMORANDUM -

DATE: September 22, 2003

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

TO: File, NDA 20-592/SE1-019

SUBJECT: Action Memo for NDA 20-592/SE1-019, for the use of Zyprexa
(olanzapine) as long-term treatment in patients with Bipolar Mania ’

-NDA 20-592/SE1-019, for the use of Zyprexa (olanzapine) as long-term
treatment in patients with Bipolar Mania, was submitted by Eli Lilly and Co., Inc.,
on 11/20/02. The application contains the results of a single randomized,
controlled trial, Study HGHL, in which patients with Bipolar | disorder whose
acute episode (manic or mixed) had responded to open-label Zyprexa (in a 6-12
week open label phase) were randomized to continued olanzapine or placebo. In
the randomized portion of the trial patients were to be continued under double-
blind treatment until they met relapse criteria or received treatment for 52 weeks. .

The application has been reviewed by Dr. Teresa Podruchny, medical officer
(review dated 9/8/03), Ms. Roswitha Kelly, statistician, Dr. Vaneeta Tandon,
Office of Clinical Pharmacology and Biopharmaceutics (review dated 3/17/03),
Dr. Sherita McLamore, chemist (review dated 1/10/03), and Dr. Paul Andreason,
Psychiatric Drugs Team Leader (memo dated 9/8/03). The review team
recommends that the application be considered Approvable.

| agree that Study HGHL demonstrates the activity of olanzapine in this patient
population.” The design of this study is similar to other studies relied upon to
support statements in labeling about maintenance treatment in many other
psychiatric indications (e.g., depression, schizophrenia, etc.).

Typically in these randomized withdrawal studies, patients who meet some pre-

“defined responder criteria while on open-label treatment are continued on this
treatment for a given period of time before they are randomized to continue on
treatment or placebo. In this design, it is the open-label phase that speaks most
directly to the duration of treatment effect. That is, while the double-blind phase
is typically 6-12 months long (by protocol), the duration of actual treatment in this
phase varies considerably (due to censoring and patients meeting relapse end-
points), and it is therefore difficult to draw definitive conclusions about the
duration of effect in this phase (of course, if there are few dropouts in this phase,
one would be able to conclude something about long-term treatment; however,
this is not usually the case). For this reason, we urge sponsors to employ an
open-label phase of long duration: ideally, patients should be stable (i.e., have
met response criteria) for at least 6 months.



In the study submitted here, the open-label phase lasted 6-12 weeks. However,
the mean duration of time that patients had met response criteria prior to
randomization was about 16-17 days, with the median duration of
responsiveness of 10 days in the drug group (14 days in the placebo group).
About 70% of patients in the drug group had been stable for at most 20 days
prior to randomization (see Dr. Podruchny's review, page 27, Table
HGHL.14.11).

Further, 50% of the drug group had left the study (due either to censoring or
having met relapse criteria) by Day 55 of the randomized phase, compared to 20
days for the placebo group. At Day 300 (almost the nominal end of the trial) 50
people (22%) of the drug group were still in the trial, compared to 11 patients
(8%) of the placebo group.

These data are difficult to interpret. While the between-treatment contrast in the
randomized phase yielded a p-value of < 0.001, the question of the duration of
effect of the treatment is not easy to answer.

As | noted earlier, we typically consider the duration of response during the open-
label phase to determine the duration of effect of the treatment. Here, the mean
duration of response is actually shorter than the duration of the acute trials
(although in the acute trials, we gain no information about the actual duration
over which the patients could be considered to be responsive, or adequately
controlled). In addition, also as | noted above, the randomized phase might
possibly speak to the duration of effect if there are few dropouts over the nominal
duration of the trial. However, in this case, half of the patients have left the drug
group in less than two months (and the loss is substantially greater in the
placebo group). Therefore, the controlled portion of the trial cannot speak to the
duration of effect of the drug.

While it is true that we have little experience with these sorts of trials in bipolar
disorder, it is also probably true that in many of these sorts of trials in other
indications done to date, the open-label phase is shorter than we would prefer

(they are often on the order of 6-12 weeks, as was the case here), and the
duration of response in this phase is also relatively short. Further, in the
randomized phase of these trials, there are considerable losses at times much
earlier than the nominal duration of this phase (as is the case here). . In these
cases, we ordinarily permit language in labeling, based on these studies,
regarding maintenance treatment. '

Nonetheless, the relevant durations of treatment in both phases of this trial are
"quite short. Given this, | find it difficult to celebrate particular durations of effect
in labeling, although | believe that some language pertaining to a maintenance
effect would be appropriate, because these patients were, presumably, controlied
(albeit for a brief period of time) on treatment in the open-label phase, and the



controlled portion of the trial, which is adequately designed to demonstrate the
effect of treatment on patients who were controlled (no longer acutely manic), did
demonstrate a between-treatment difference; therefore, this trial provides
evidence that the acute treatment trial did not.

In addition, Dr. Podruchny has identified several safety issues that the sponsor
should address.

Finally, one other issue needs to be addressed.

The current (blpolar) indication for Zyprexa is as treatment of acute manic |
episodes associated with Bipolar | Disorder.

As noted above, patients in the study which is the subject of the current
application could have had either a mixed or manic index episode. Approving the
drug now for maintenance treatment of patients with mixed or manic episodes
would be problematic, given the current acute bipolar claim (that is, it would be
difficult to approve a maintenance claim for a population for whom the drug is not
approved as acute treatment). However, the studies that served as the basis for
the acute treatment approval also enrolled patients whose index episode was
either mixed or manic. For this reason, then, we will amend the current acute
indication to include acute mixed as well as manic episodes.

For this reason, 1 agree with the review team that this application is Approvable,
and 1 will issue the attached draft labeling.

Russell Katz, M.D.



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Russell Katz
9/22/03 03:53:48 PM
MEDICAL OFFICER



- MEMORANDUM
DATE: January 12, 2004

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

TO: ~ File, NDA 20-592/SE1-019

SUBJECT: Action Memo for NDA 20-592/SE1-019, for the use of Zyprexa
(olanzapine) as long-term treatment in patients with Bipolar Mania

NDA 20-592/SE1-019, for the use of Zyprexa (olanzapine) as long-term

- treatment in patients with Bipolar Mania, was submitted by Eli Lilly and Co., Inc.,
on 11/20/02. The submission contained the results of a single randomized
controlled trial in patients with Bipolar | disorder who had responded to open-
label olanzapine and were then randomized to continued olanzapine or placebo.
Such trials typically are submitted in support of a claim for the maintenance of the
effect of the drug in question. The division issued an Approvable letter on
9/22/03, which contained numerous requests for additional analyses of various
clinical issues. In addition, of course, thetetter-included-draft labeling; in that
labeling, the sponsor was granted a maintenance claim, but we had proposed
that only the duration of the open label phase be described (we had determined
that it is this phase of the trial that best speaks to the duration of "maintenance"
of effect; see my memo of 9/22/03).

The sponsor responded to the Approvable letter on 11/13/03. The response has
been reviewed by Dr. Teresa Podruchny, medical officer (review dated 1/12/04)
and Dr. Paul Andreason, Psychiatric Drugs Team Leader (memo dated 1/12/04).
Dr. Podruchny recommends that the sponsor not be granted a claim for.
maintenance, primarily because the duration of the open-label phase of the study
(which was, on average, about 2 weeks) was too short to support a clinically
meaningful effect on maintenance of response, and also because the duration of
the double-blind phase was also quite short (50% of drug treated patients had
discontinued in this phase after about 2 months, and 50% of the placebo patients
discontinued after about 20 days). Dr. Andreason disagrees, and concludes that
language about a maintenance claim can reasonably be included in labeling. )

| agree with Dr. Andreason. As he notes, although the duration of "maintenance".
in this study (again, approximately 2 weeks, as determined by the open-label
phase) is quite short, we take this study design to address a different question
than the question addressed in typical acute studies. That is, in the current
study, patients are considered.-to be not in an acute phase of their illness, but
relatively well controlled, and the current study documents that olanzapine
provides this control for at least 2 weeks. Therefore, although this duration is
shorter than that of the acute studies on which the current claim for acute



treatment is based (about 4 weeks), this study addresses, and answers (at least
for durations up to 2 weeks) a different question. Whether or not the
demonstration of maintenance of effect for only 2 weeks is clinically meaningful,
(as Dr. Podruchny suggests it is not) is, of course, a fair question. - It is my
understanding that while most clinicians typically treat patients who have
responded to treatment for much longer durations, | am also under the
impression that at least some experts consider that 2 weeks of maintenance
therapy does, in fact, have clinical utility, and that it is not unreasonable to
attempt to discontinue treatment in some patients after they have been controlled
for such a relatively brief period. As | have noted in my earlier review, it is not
obvious to me how to interpret the relatively short duration of the controlled
portion of the study, and so | do not find its duration particularly problematic
(although | do acknowledge Dr. Podruchny's point that some of the patients might
have relapsed so early in the randomized phase because they had not been
adequately controlled in the open-label phase, and that the time in study for the
drug treated patients in the randomized phase is also quite short. | also
recognize the sponsors conclusion that the median time to relapse in the drug
treated patients is 174 days, though this number is potentially mlsleadlng given
the large number of other discontinuations).

In any event, | believe the study does demonstrate a maintenance effect of about
2 weeks, and, while this is quite short, it is not extraordinarily different than the
duration of response status we have previously seen for other treatments granted
a "maintenance” claim. | believe, therefore, that we can fashion a labeling
statement that accurately reports the results of this trial, and, though the duration
is short, it can reasonably be called "maintenance”. It is important to note, as Dr.
Andreason does, that maintenance is not necessarily synonymous with "long";
rather it represents a qualitatively different concept than acute treatment, and the
term can be reasonably applied in this case:

Finally, Dr. Podruchny has reviewed the sponsor's responses to the specific
questions in the Approvable letter, and they do not have a material effect on the
final decision.

Therefore, for the reasons given above, | will issue the attached Approval letter,
with appended labeling to which the sponsor and we have agreed.

Russell Katz, M.D.



This is a representation of an electronic record that was signed electromcally and
this page is the manifestation of the electronic signature.

Russell Katz
1/14/04 01:44:46 PM
MEDICAL OFFICER
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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: September 8, 2003

FROM: Paul J. Andreason, M.D.
Team Leader, Psychiatric Drug Products

Division of Neuropharmacological Drug Products
HFD- 120

SUBJECT: Recommendation for Approvable Action for Extended Efficacy Olanzapine in the
treatment of Bipolar Disorder

TO: ' File, NDA 20-592
[Note: This memo should be filed with the original November 20 2002 submission of
thls NDA.]

1.0 Background :

Olanzapine is an “atypical” neuroleptic that was approved September 30, 1996; the approval was
based on two adequate and well controlled studies showing olanzapine to be superior to placebo in
the treatment of psychosis in patients with schizophrenia.

Olanzapine is also approved for the treatment of acute mania in bipolar affective disorder (NDA 20-

592; SE1-006). Studies supporting the claim for the treatment of acute mania were three weeks in
duration. The goal of this supplement is to extend the claim of efficacy forupto C. 1. The b(4)
Sponsor submitted the results of a single study to support this claim. This was study HGHL

“Olanzapine versus placebo in the prevention of relapse of Bipolar Disorder”. Study HGHL was a
randomized, double blind, placebo controlled, flexible dose, parallel group, treatment withdrawal

study of time to relapse in patients who had responded clinically to open label olanzapine treatment;
however, as shall be discussed, since 50% of the patients in the olanzapine treatment group had

dropped out by month two of double blind treatment an extended efficacy clalm of T Jis not b(4)
appropriate.

2.0 Chemistry :
Olanzapine is a marketed drug product. Only currently marketed forms were used in the clinical
trials. There are no CMC related changes in labeling with this supplement.

3.0 Pharmacology/Toxicology
Olanzapine is a currently marketed drug product. There were no pre-clinical pharmacology/

toxicology review issues related to this supplement.

4.0 Biopharmaceutics
"OCPB consultation with this supplement was not necessary.

5.0  Clinical Data



The sponsor submits the single study HGHL in support of the extended efficacy of olanzapine in the
treatment of Bipolar Disorder. It should be noted that on May 30, 2002 a Pre-sNDA meetiig was
held with the Sponsor to discuss overall content and format issues of the proposed NDA submission
such as labeling issues, statistical analysis, and safety data. Meeting minutes reflect the Sponsor
estimated around 50% of the patients would be expected to remain in the study for 12 months. The
Division indicated that the study would fail to be a 12-month study if patient attrition was sufficiently
significant prior to this time point. The prlmary clinical reviewer for supplement 019 was Teresa
Podruchny, MD.

Efficacy

Study HGHL i1s a double blind, placebo controlled, randomized, treatment withdrawal protocol that
was preceded by a 4-week open label stabilization phase. Stated more clearly, patients who met
criteria for bipolar disorder mania were treated with olanzapine monotherapy 5-20-mg/day in an
open-label fashion. Patients who went on to meet criteria for a positive treatment response for 4-
weeks were then randomized to double-blind treatment where they would either continue on
olanzapine monotherapy at their previous open-label dose or placebo.

The primary efficacy measure of the double blind period was the time-to-symptomatic relapse of
bipolar disorder, mania or depression, defined as follows: :

e Symptomatic remission was defined as having a YMRS total score < 12 and a HAMD-21
total score < 8 at two consecutive Visits. v

. Symptomatic relapse of mania was defined as achievement of a YMRS total score > 15 after
having met the criterion for symptomatic remission or being hospitalized for mania.

e Symptomatic relapse of depression was defined as achievement of a HAMD-21 total score
> 15 after having met the cnterlon for symptomatlc remission or being hospitalized for
depression.

e Symptomatic relapse of blpolar disorder was defined as havmg symptoma‘uc relapse of
either mania or depression.

Kaplan-Meier plots and log-rank tests were used to compare treatment groups for time to event data.
80.15% of the placebo group and 46.67% of the olanzapine group were considered to have met criteria

for symptomatic relapse as defined by the protocol. This is statistically significant at p<.001. Using

data from the{" 7] tables (RELAPSE xpt files) provided by the Sponsor, Dr Podruchny found and 1 b(4)
concur that the time at which 50% of the group was no longer in the study due to relapse or

censorship, or therefore, the time to discontinuation for any event, was 20 days for the placebo group

and 55-56 days for the olanzapine group. This creates a slightly steeper slope than that seen in the
Kaplan-Meier curve produced in the Sponsor’s submission and disagrees with their statement that the
median time to discontinuation was 83 days for olanzapine and 26 for placebo. At day 300 or greater,

there were 50 people (22.2%) from the olanzapine group remalmng in the study and 11 (8%) in the

placebo group.
o c i
. -1
h(4) : C _:( Site 34 was identified by the Sponsor as failing in Good
- Clinical Practice protocols. T ‘ A3 b(4)

and the median time to discontinuation without sites © 1 34 was 58 days for olanzapine treated



patients and 22 days for placebo treated patients. Therefore, reanalysis produces results that are nearly b(4)
identical both with and without the data from sites L 1 34.

In conclusion, an indication for extended efficacy is approvable, but labeling that suggests that
olanzapine is effective as maintenance treatment for periods up to'C.  7Jis misleading and should be b(4)
modiﬁf;d to reflect the limits of the study.

Safety :

Study HGHL adds little controlled to the already accumulated safety data on olanzapine that is

provided in the initial Schizophrenia treatment development program and short-term treatment of

Bipolar Disorder-Mania. The short-term safety of olanzapine was characterized in the 3-week placebo

controlled trials of Bipolar Mania submitted in supplement SE1-006. 50% of the placebo patients had
~ dropped out of the study at 20 days after randomization (the 20 day figure here includes sites 20 and

34 for purposes of safety review). :

Depression and Suicidality

There were no deaths in the double-blind treatment phase of the study. Two patients died within 30

days of completion or discontinuation of the study. One completed suicide 3 weeks after withdrawing
~ consent to return to his doctor. A second died from cardiac arrest after experiencing a stroke 28 days

after discontinuation from the study. Neither of these deaths was likely to be drug related.

Dr Podruchny noted that patients treated with olanzapine relapsed to depression more often than
mania. ‘

Type of Relapse Seen in Study HGHL
Placebo (n=109) Olanzapine (n=105)
Depression 53 (48.63%) 68 (64.76%)
Mania 44 (40.37%) 27.(25.71%)
Mixed 12 (11.01%) 10 (9.52%)

An inter-group comparison of incidence rates of significant change in items 1 and 3 of the HAM-D is
a means by which a drug’s potential for inducing suicidal ideation and behavior is commonly explored
in the Division. Mean differences in change in items 1 and 3 of the HAM-D were not significant;
however, this was not the usual analysis of the incidence of patients who started with a score of 0-2
and then achieved a score of 3 or 4 on items 1 or 3 of the HAM-D that is usually performed. Given
the disparity in the types of relapse between the two groups this analysis needs to be performed as part
of the safety work up prior to approval. '

C .
T 2\ the slow accumulation of case reports of severe metabolic b(5)
dysregulation, _ o o
1 The Division's Safety Team shall be issuing
labeling recommendations based on data not contained in this submission for multiple drugs in the
atypical antipsychotic drug group that will subsume my specific recommendation for olanzapine.

Current US labeling mentions weight gain in the adverse events section under Additional Findings
Observed in Clinical Trials. Various types of glucose dysregulation are mentioned in the Other



Adverse Events Observed During the Clinical Trial Evaluation of Olanzapine section. The Japanese
counterpart to the FDA instituted a red boxed warning that contraindicates the use of olanzapine in
patients with diabetes or a history of diabetes.

In a June 20, 2003 General Correspondence the Sponsor analyzed treatment emergent diabetes in
- sample of bipolar patients enrolled in olanzapine clinical trials. They found that regardless of
treatment assignment all patients (n=18) who developed treatment emergent diabetes had at least one
~ diabetes risk factor. Cases of olanzapine treated patients with diabetic ketoacidosis (DKA) or
hyperosmolar coma have resolved with supportive care, insulin and with the discontinuation of
olanzapine many of these patients have gone on to not require insulin.

In study HGHL, olanzapine treated patients showed a significantly different change in weight from
baseline of the double-blind treatment period to endpoint. From the beginning of the open-label period
at which the mean weight was 83.18 kg to the end of open label, the mean change to endpoint was
3.05 kg (p168/17467). The mean weight of patients entering the double blind period was 85.94kg.
Additionally, 29.1% of patients in the open-label acute treatment phase experienced potentially
clinically significant changes in weight.

Weight gain is clinically coirelated with deterioration in diabetic control for patients with Type II
Diabetes. DKA and hyperosmolar coma are rare in Type Il Diabetes and it is striking that there are
~ cases where they have occurred in concert with olanzapine treatment and resolved with the
discontinuation of olanzapine. Therefore it is reasonable to strengthen the labeling with a statement in
- the WARNINGS section that patients with risk factors for diabetes should be monitored more closely
for changes in glucose control while taking olanzapine. A frank contraindication is not necessary in
my opinion because blood glucose and weight gain are easily monitored and the majority of the most
serious cases were reversible when they were identified and treated.

6.0 WORLD LITERATURE
Dr. Podruchny examined the published literature for Zyprexa included in the NDA and did not
discover any previously unrecognized important safety concerns for this drug.

7.0 FOREIGN REGULATORY ACTIONS
To my knowledge, Zyprexa is not approved beyond acute therapy for the treatment of mania anywhere
at this time.

8.0 PSYCHOPHARMACOLOGICAL DRUGS ADVISORY COMMITTEE (PDAC)
MEETING
- We decided not to take this supplement to the PDAC.

9.0 DSI INSPECTIONS
Inspections were conducted at/ US sites: - 71 Hartford (site #22). The Clinical b(4)
Inspection Summary by FDA reviewer Dr. Ni Khin, dated July 25, 2003 notes that subsequent to

N - -] o

P

L : 73 Although there were some
deficiencies noted at site 22, overall the data appeared acceptable for use in support of this
supplemental NDA.



10.0 APPROVABLE LETTER

An approvable letter acknowledging our decision to proceed with an approval action pending
agreement on labeling has been included with the approvable package and an analysis of incidence of
potentially clinically significant changes in HAM-D items 1 and 3 along with the incidence of
treatment emergent depression and suicidal ideation/behavior.

11.0 CONCLUSIONS AND RECOMMENDATIONS
I recommend that the Division issue the attached Approvable Action (AE) letter for NDA 20-592
supplement 19 with the conditions for approval being the following:
A change in labeling removing the implication that olanzapine is effective for up to [~ 3 biq,)
e [ A
This shall be addressed under a separate class-labeling action letter that shall be initiated by the
Division Safety Team "
* Analysis of incidence of potentially clinically significant changes in HAM-D items 1 and 3
. along with the incidence of treatment emergent depression and suicidal ideation/behavior

Appears This Way
On Original



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Paul Andreason
. 9/8/03 12:22:08 PM
MEDICAL OFFICER



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: January 12, 2004

FROM: Paul J. Andreason, M.D.
- Team Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products
HFD-120 L

SUBJECT: Recommendation for Approvable Action for supplement 19: Olanzapine in the
maintenance treatment of Bipolar Disorder

TO: - File, NDA 20-592
[Note: This memo should be filed with the original November 13, 2003 submission of
this NDA.]

1.0 Background _
Olanzapine is an “atypical” neuroleptic that was approved September 30, 1996; the approval was
based on two adequate and well controlled studies showing olanzapine to be superior to placebo in .
the treatment of psychosis in patients with schizophrenia.

The Division issued an Approvable Action letter on September 22, 2003 for NDA 20-592 supplement
19. The sponsor submitted a complete response to the Approvable Action on November 11, 2003,

2.0 Chemistry
There is one CMC related change in labeling with this supplement. The sponsor changed ,
- hydroxypropyl methylcellulose to hypromellose in the description section.

3.0 Pharmacology/Toxicology
Olanzapine is a currently marketed drug product. There were no pre-clinical pharmacology/
toxicology review issues related to this supplement. :

4.0 Biopharmaceutics
OCPB consultation with this supplement was not necessary.

5.0  Clinical Data

The sponsor submitted re-analyses of time-to-relapse, analysis of HAM-D items 1 and 3 as an

exploration of potential for drug related induction of suicidality, re-analysis of laboratory, ECG and

vital sign data of interest from baseline to end of treatment, a re-analysis of efficacy data excluding

sites 34C. ], and a re-coded patient disposition table. Along with this the Sponsor submitted an b(4)
amended version of draft labeling. :

The analysis of HAM-D items 1 and 3 did not reveal a signal for drug induced suicidality. There
were no other new safety signals that required immediate changes to labeling or that had not been

NDA 20-592-S019



explored in larger and more dependable databases. These were reviewed by Teresa Podruchny, MD
the Primary Clinical Reviewer. Study HGHL added little controlled to the already accumulated
safety data on olanzapine that is provided in the initial Schizophrenia treatment development program
and short-term treatment of Bipolar Disorder-Mania. The short-term safety of olanzapine was
characterized in the 3-week placebo controlled trials of Bipolar Mania submitted in supplement SE1-
006. 50% of the placebo patients had dropped out of the study at 20 days after randomization.

6.0 FOREIGN REGULATORY ACTIONS
To my knowledge, Zyprexa is not approved beyond acute therapy for the treatment of mania anywhere
at this time.

7.0 APPROVABLE LETTER and LABELING
An approvable letter acknowledging our decision to proceed with an approval action pending
agreement on labeling is attached to this action package.

Dr Podruchny recommends that the Division take a Not Approved action on S-019. The basis of her
decision is that she believes that a maintenance monotherapy sub-section in labeling for Zyprexa under
 the section on the treatment of bipolar disorder implies a claim of efficacy in long-term treatment
C 3 She believes that if the Division grants a maintenance claim of any duration b(4)
then this will imply approval for what is considered a long-term treatment for bipolar disorder.
Patients with a bona fide diagnosis of bipolar disorder should be treated in many instances life long.
What those treatments should be and how long they should last remain an unknown that is driven by
necessity and drug response.

I disagree with Dr. Podruchny's recommended action; however, I harbor similar concerns about the
labeling being potentially false and misleading when it comes to claims of maintenance treatment of
bipolar disorder. Unlike Dr. Podruchny I am making a distinction between maintenance treatment and
long-term maintenance treatment. Study HGHL does study patients in a phase of treatment where
they meet a priori criteria for response; therefore, they may be considered in a maintenance phase of
their illness. I must note that this is an arbitrary research definition and that the true length of time it
takes to resolve an acute exacerbation of bipolar disorder is unknown; therefore, when acute treatment
ends and maintenance begins is a difficult question to answer. If one considers a maintenance
treatment one that begins when an response criteria is met, then study HGHL provides evidence that
olanzapine helps maintain this effect at the two week mark and shortly thereafter. It is unknown
however if this maintenance of effect will be adequate in monotherapy at any time in the clinically
useful future because so many of the comparator group dropped out so soon after randomization. This
rendered the study un-interpretable after about 20 days. [ A

C 3

L | -

b(4)

Draft labeling is attached to the package with my comments in brackets. Generally speaking I do not
agree with the Sponsor's proposed changes to draft labeling from the Approvable Action letter of
 September 22,2003. £ : ) 3 b(4)
/‘ C 1 50% of the patients in the olanzapine group had dropped out by day 59

' of double blind treatment, though they claim that the median time to relapse was 174 days. 50% of the
placebo patients had dropped out by day 20 and the reported median time to relapse was reported as
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22-days. Once 50% each of the treatment groups have dropped out of a relapse-prevention-design-
study, it is no longer interpretable. Though the discrepancy in the median-times-to-relapse may be
attributed to patients in the olanzapine group dropping out for adverse events and other reasons instead
of relapse, it is difficult to accept that the reported duration of effect outstrips what we could
reasonably call the duration of the study.

The Sponsor's simple claim that olanzapine is "{_ 1 maintenance monotherapy", [~

> )

The Division's views on how to describe studies on maintenance-of-effect have changed and the
application of these changes in the draft labeling of 9/22/2003 was in large part catalyzed by the
results of this study. The results of this study show clearly that bipolar patients should be treated for
periods of longer than two weeks, but they are also clear that olanzapine as maintenance monotherapy
is not particularly successful for more than half the patients after two months. A maintenance therapy
that seems to fail after two months is not particularly useful in this setting. Little can be said about the
comparative efficacy of olanzapine at time points after more than 50% of the placebo group has
dropped out of the study. : '

b(4)

—t

The Division now therefore describes positive results from maintenance treatment studies that employ
the "relapse prevention” design by the duration of the treatment prior to double blind randomization.
The value of this method of interpreting relapse prevention studies' lengths is that it limits the amount
of time patients are taking placebo in long-term treatment studies, it provides a clear definition of the
study length that is not effected by the study outcome, and it allows for sponsors to plan to end studies
early due to overwhelming efficacy without jeopardizing their commitment or desire to perform a -
long-term study. :

By this new standard this data supports a maintenance claim of two weeks. Though this regulatory
interpretation of the study is probably more conservative than represents the true value of olanzapine
monotherapy in the maintenance treatment of bipolar disorder, it is in practical reality not far from
accurate. There is no good way to tell where efficacy for olanzapine monotherapy ends based on this
study.

11.0 CONCLUSIONS AND RECOMMENDATIONS

I recommend that the Division issue the attached Approvable Action (AE) letter for NDA 20-592
supplement 19 with the conditions for approval being agreement to acceptable product labeling.

NDA 20-592-S019



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

PaLil Andreason
1/12/04 01:38:58 PM
MEDICAL OFFICER



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
20-592/5-019

MEDICAL REVIEW(S)




CLINICAL REVIEW

NDA 20-592/5-019

Sponsor: Eli Lilly and Company

Drug Name: Zyprexa® (olanzapine).

Proposed Indication: Long-term treatment of Bipolar I disorder
Date Submitted: November 20, 2002

User Fee Date: September 21, 2003

Reviewer: Teresa A. Podruchny, M.D.




CLINICAL REVIEW

Table of Contents
Table of Contents 2
Executive Summary w5
L Recommendations 5
A. Recommendation on Approvability.........ccccceeereverrnreecineninenrernnreseesenseneene 5
B. Recommendation on Phase 4 Studies and/or Risk Management Steps........ 6
1L Summary of Clinical Findings 6
A. Brief Overview of Clinical PrOZIam.........occvceimieeeeeeeeeremeereeeeeesessessesssesens 6
B EfTICACY ..vivirirveicntieiirticrtcctsetese et sese st et teas e sassssssessessssssssessssasesesnenes 6
C SALELY o..cvereereeneeieererietre et s et sisae et te s ere e e re e e s b e et e e erentennanenin 7
D DIOSHIZ .ttt reeest et eeesesse st sesaeree st stsaas e e e se st e senseesanaensanes 8
E Special POPUlations.......cccceceeeeeeencnieninierenieneeeeeseereeeereeneeeese e seesssensene 8
Clinical Review 9
L Introduction and Background 9
A. Drug Established and Proposed Trade Name, Drug Class, Sponsor’s
Proposed Indication(s), Dose, Regimens, Age Groups...........ccceveeververeevennas 9
B. State of Armamentarium for Indicatioﬁ(s) ................................................. 10
C. Important Milestones in Product Development ...........cc.eeceresscesnicennennns 10
D. Other Relevant Information .........c..cecveeercveerierrnernsscseneeeeseereeeeeseseenevens 12
E. Important Issues with Pharmacologically Related Agents......................... 12
I Clinically Relevant Findings From Chemistry, Animal Pharmacology and
Toxicology, Microbiology, Biopharmaceutics, Statistics and/or Other
Consultant Reviews 13
IIL.  Human Pharmacokinetics and Pharmacodynamics 13

Page 2



Iv.

VIL

VIIIL.

CLINICAL REVIEW

A. PharmacoKinetiCs .......coececeuevercrnerieiieririnreernenssesesssseseseseesessessssssssensnns 13
B. Pharmacodynamics ..........ceeevvveereeererveresenesessesessesnesenns TR —— 14
Description of Clinical Data and Sources 14
A. Overall Data..........c.cc..... et 14
B. Table Listing the Clinical Trials ......cc.cccveererrreerrrereseenereescesesseeseeeseerennns 14
C. Postmarketing EXPErience ..........o.cueueieveireeivenciinciniennesnnceneenes 15
D. Literature REVIEW.........ucciceveirieurenieierenteieetstcrereseeesssse st esessnsssssssssnns 17
Clinical Review Methods........cuvueeiniereiiiiiiiiiiiiiiiiiniorirerercnsesaceccnsens 19
A. How the Review was Conducted..........ccoeeveiieiieniniiiinneiiveenennn. 19
B. Overview of Materials Consulted in RevieW.........cccocevvevvenerenrerenecnnnnnne 19
C. Overview of Methods Used to Evaluate Data Quality and Integrity......... 20
D. Were Trials Conducted in Accordance with Accepted Ethical Standards.20
E. Evaluation of Financial DiSClOSUTE...........cccetrertrirerrrrerereneeraresensnsenesssssenens 20
Integrated Review of Efficacy 21
A. Brief Statement of CONnClUSIONS .....c..ccecevreeeernrrrerersinsereresesnesrsssessseennens 21
B. General Approach to Review of the Efficacy of the Drug......................... 21
C. Detailed Review of Trials by Indication............cceeererreeeereeenenreeseeresseesnenns 21
D. Efficacy COnCIUSIONS ....ccccoivteruerrertereeneeieeieeeseeesersesseesessnessessersressessessnens 38
Integrated Review of Safety 40
A. Brief Statement of Conclusions ..........cceccoieeuerererrrreseeseseseseereseereesessesenens 40
B. Description of Patient EXPOSUIE .......ccc.coeeieireererenreeriniennsnresssessnsssessesens 41
C. Methods ar_ld Specific Findings of Safety Review......ccccccoeveeveeercercernenens 42
D. Adequacy of Safety TeSting......ccccceverriveereeenrecrnerrereereieenrerresesesneneseeseens 42
E. Summary of Critical Safety Findings and Limitations of Data ................. 43
Dosing, Regimen, and Administration Issues 55

Page 3



IX.

XI.

 CLINICAL REVIEW

Use in Special Populations 56
A. Evaluation of Sponsor’s Gender Effects Analyses and Adequacy of
INVESTIGAtION. ...c.civieirieieicrirctetcse et ettt seeses et ssanes 56
B. Evaluation of Evidence for Age, Race, or Ethnicity Effects on Safety or
EATICACY vttt et teerte s tesres e st e e e sresae s ssesse s sns e seseseessesnenes 56
C. Evaluation of Pediatric Program.......c..cccoeeveeeeceeennennnieesceeeenecesecnnnens 56
D. Comments on Data Available or Needed in Other Populations ................ 57
Conclusions and Recommendations 57
A. CONCIUSIONS.....cuveereeeeiecieeireeieesreeeteeereeseesresssesaersaessorsessesseensenses ceeseenenanens 57
B. RecOMMENAAtIONS. .....eueeueeeeererereeciececceneeeie et ecancsesesseseeesessesnsnsanenens 58
Appendix ‘ soses 60
A. Other Relevant Materials ......c.cc.ceeevereereiriencnenercnieescneeseeeseeeeesssseseens 60
B. Individual More Detailed Study Reviews (If performed).........ccccecurueuunee. 60
APPEARS THIS WAY

CN QRIGINAL

Page 4



~ CLINICAL REVIEW

Executive Summary Section

Clinical Review for NDA 20592/S-019

Executive Summary

L Recommendations
A. Recommendation on Approvability

The indication of long term treatment of bipolar I disorder, forupto — 1, with olanzapine b(4)
monotherapy is not supported by the data from the pivotal trial. I recommend the Division
consider an approvable action on supplemental NDA 20-592 for the use of olanzapine for the
treatment of bipolar I disorder with an index manic or mixed episode for up to approximately
b(ﬁ) [ 1 . The rapid attrition and “relapse” rates of the olanzapine and placebo groups
respectively make it difficult to interpret the data in the pivotal study and do not allow this
reviewer to conclude olanzapine is efficacious for up to [~ 7 as implied in the proposed b(4)
label or long-term treatment as stated in the proposed label.

The data show that by approximately day 56 (two-protocol months) of double-blind treatment,
50 % of the olanzapine-treated patients (and 74% of the placebo-treated patients), are no longer
in the study. If one assumes time at symptomatic remission, as defined by the protocol, is
equivalent to stabilization, this would mean that once stabilized, most patients will have either
relapsed or discontinued the medication within three months.

This reviewer does not argue the fact that olanzapine clearly statistically separates from placebo
on time to “relapse” as defined in the study. Additionally, there are approximately 25% of the
olanzapine treated patients and 8.8% of the placebo treated patients in the study at 273 days. The
clinical interpretation of this group is difficult secondary to the high attrition rates and the
suggestion from the data that patients perhaps are not clinically stable before randomization
occurs.

An indication for total treatment duration of up to approximately [ 2 in bipolar I h(5)
patients with manic or mixed episodes possibly is supported by the data in the pivotal study and

is an approvable action. Taken in its entirety, the results of the pivotal trial suggest that the
stabilization period in the pivotal study is too short. The rapid “relapse” seen in the placebo

group may reflect, in part, the withdrawal of treatment in patients who are not fully clinically
remitted. Conversely, the treatment group continues to stabilize more fully. However, within a
few months, the treatment group suffers high attrition through either relapse or discontinuation.
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B. Recommendation on Phase 4 Studies and/or Risk Management Steps

The Sponsor should provide additional data, as outlined in Section X . B. to support the safety
data supplied in this submission and included in proposed labeling text.

II.  Summary of Clinical Findings
A, Brief Overview of Clinical Program

One double-blind, placebo controlled study, F1D-MC-HGHL (HGHL) “Olanzapine versus
placebo in the prevention of relapse of Bipolar Disorder” was submitted as the key efficacy study
to support the use of olanzapine for the long-term treatment of bipolar I disorder. This study
enrolled 731 patients in an open-label period in order to obtain a population of patients who
achieved remission with olanzapine. This yielded 361 patients who were considered to be in
remission of a manic or mixed episode of Bipolar I disorder. These patients were then
randomized to receive either Zyprexa or a placebo. Patients could remain in the group to which
they were assigned for up to 12 months. Pre-defined criteria for relapse was used to measure
time-to-relapse. Patients who relapsed may have entered a separate part of the study in which
they would be treated with olanzapine and other drugs as clinically needed.

Two active comparator studies, F1D-MC-HGHT (HGHT), “Olanzapine versus Lithium in
Relapse Prevention in Bipolar Disorder” and F1D-MC-HGHQ (HGHQ) “Olanzapine versus
Divalproex in the treatment of Acute Mania” were submitted as was F1D-MC-HGFU (HGFU),
“Olanzapine added to mood stabilizers in the treatment of bipolar disorder.” F1D-MC-HGHD
(HGHD) and F1D-MC-HGEH (HGEH), safety updates from study F1D-MC-HGGY (HGGY)
and ISS safety information from F1D-MC-HGGW (HGGW) also were submitted as part of
safety information.

B. Efficacy

Study HGHL does not support the claim that olanzapine is effective as monotherapy for up to

b(4) C 1 maintenance treatment of bipolar I disorder in patients who have “remitted” from an
index manic or mixed episode with treatment of olanzapine. The data do support an extension or
continuation of the efficacy for acute mania or mixed episodes. The time period of this is
somewhat uncertain. However, a range of approximately £ J from the beginning of b(5)
treatment may be reasonable.

The primary objective of the study was to assess the efficacy of the drug compared to placebo in
the prevention of “relapse” into a manic, mixed, or depressed episode among the population of
bipolar I patients who responded and “remitted” with open-label treatment of olanzapine from an
index manic or mixed episode.

A total of 731 patients received open-label treatment with olanzapine. During this phase of the

study, other drugs for the symptoms of bipolar illness were tapered. 361 patients completed this
period and met protocol prescribed criteria for symptomatic remission. (Remission and relapse
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criteria are discussed in section VI C page 28 of this document.) These patients were then
randomly assigned to receive double-blind treatment with either continued olanzapine (225
patients) or placebo (136 patients). The double-blind portion of the study could last up to 12
months. Additionally, patients who relapsed could transition into an open-label rescue period in
which olanzapine and other drugs were used as clinically appropriate. The primary objective of
the study was to assess the efficacy of olanzapine compared to placebo in the prevention of
relapse into a manic, mixed, or depressed episode among the population of bipolar I patients who
responded and remitted with open-label treatment of olanzapine from an index manic or mixed
episode.

The primary efficacy measure of the study was the time- to-symptomatic relapse of bipolar
disorder as defined by Young Mania Rating Scale (YMRS) criteria, Hamilton Depression Scale
criteria (HAMD), or hospitalization. The Sponsor’s analysis indicates that olanzapine was
superior to placebo in time-to-symptomatic relapse of bipolar disorder (p<.001) with time-to-
relapse at 174 days for the olanzapine group and 22 days for the placebo group. However, this
superiority is driven by the quick relapse of the placebo group (~ 59% relapsed by day 30) and
diminishes the fact that on day 174 there are only 71 patients left in the study in the treatment
group. Stated another way, almost 68% of the 225 patients in the olanzapine treatment group are
no longer in the study after day 174. Additionally, 50% of the olanzapine treatment group is no
longer in the study at the end of two calendar months (approximately).

C. Safety

Olanzapine was first marketed in 1996 for schizophrenia. The updated overall integrated
database used in the ISS included studies HGHL, HGHT, HGHQ, HGHD, and HGEH.
Additionally, a four month update of the open-label extension of HGGY and information in the
ISS regarding deaths, serious adverse events, and discontinuations due to adverse events for
study HGGW also were submitted. This provided data for 2001 bipolar I disorder patients with a
cumulative of 592.1 patient-years of exposure to olanzapine. :

Including the pivotal study, seven olanzapine treated patients died either during the clinical trials
or within 30 days of discontinuation. There were deaths in placebo and lithium treated patients
also. Most of the olanzapine and (known) placebo deaths and one of the (known) lithium deaths
were due to suicide. One of the suicides in the olanzapine group was rated as possibly related to
study medication by the Investigator. This reviewer believes this possibility cannot be ruled out.
However, this patient had experienced the death of a parent three weeks earlier. Cardiac
arrest/stroke and “arteriosclerotic cardiovascular disease with myocardial fibrosis and diabetes
mellitus” account for two patient deaths in the olanzapine group. (Narratives of these deaths
may be found in the appendix.) Rates of suicide attempt and suicidal ideation for the integrated
databases (HGHL, HGHT, HGHQ, HGHD, and HGEH) are 0.8% and 2.9% respectively (as
listed in the treatment emergent adverse events section).

Weight gain was seen throughout all studies. In a number of patients, this gain was at levels

which over long-term, likely will impact general health. Although the issue is complex, treatment
emergent adverse events related to glucose in the overall database occurred in 1.4% of patients
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(as provided by the Sponsor Table ISS.11.10, please see appendix). Within the pivotal study,
when relapse occurred in the olanzapine treated patients, it was more likely to be due to
depression than when relapse occurred in the placebo treated patients. Given the primary
disorder, interpretation of the increased frequency of depressive relapse versus manic or mixed
with olanzapine is unclear.

QTCcF prolongation was seen in more olanzapine than placebo treated patients and treatment
emergent EPS was seen at a higher rate in the olanzapine treated patients. Other safety related
findings such as hyperuricemia, hypercholesterolemia, and elevated eosinophil counts are not
unique to this patient population and are in current labeling.

With regard to subgroups, patients under the age of 40 were more likely to relapse into
depression than patients greater than the age of 40. Weight loss occurred more frequently in
“Causian” than “Other” olanzapine treated patients. Patients of “Caucasian” origin represented
the large majority of this study and “Other” represented a heterogeneous group. Therefore,
interpretation is unclear.

Although these studies were not designed to produce data that was useful to make judgements
about long-term comparative safety, the controlled clinical trials did not reveal, uncommon,
unexpected, or previously unreported serious events likely to be drug-related.

D. Dosing
Based on the pivotal study data, the dosing schedule can speak only to dosing for a period
of two-three months or so for most patients and for the 22 % of patients that might remain in
treatment at 10 months. For this time period or population, the dosing schedule would appear to
be adequate.

E. Special Populations

With regard to safety, subgroup analysis was performed as a secondary analysis to examine
treatment consistency effects across demographic groups such as age, gender, and ethnicity for
adverse events, laboratory analytes, vital signs, and EKG data. This analysis was performed if
there were enough patients as defined by at least 10% of patients included in each subgroup
strata. In general, age was stratified as <40 or >40 years old and ethnic origin as Caucasian or
other. The pivotal study suggest that when depression occurs with the use of olanzapine in this
population, it more frequently occurs in patients under 40 years old than in those over 40 years
old. The pivotal study suggest, without statistical significance, that “Caucasian” patients using
olanzapine may experience weight loss more easily than “Other” . To some degree, this may
reflect weight loss after initial weight gain in the open-label phase.

With regard to efficacy, in the pivotal study, analyses of symptomatic relapse incidence and time

to relapse were performed for the subgroups of age, gender, ethnicity, mixed episode versus pure
mania, rapid cycling versus a nonrapid cycling course, and psychotic versus non-psychotic when
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there was an adequate patient number. The Sponsor notes there were no statistically significant
differences in efficacy based on subgroup analyses

Clinical Review

L Introduction and Background

A. Drug Established and Proposed Trade Name, Drug Class, Sponsor’s
Proposed Indication(s), Dose, Regimens, Age Groups

Zyprexa® (olanzapine), an antipsychotic agent in the thienobenzodiazepine

family, currently is available in two oral forms, tablets and orally dis-

integrating tablets, and is indicated for the treatment of schizophrenia, the short-term treatment
of acute manic episodes associated with Bipolar I Disorder, and most recently, for bipolar mania
combination therapy in the treatment of acute mania. Recommended dosing for the treatment of
schizophrenia is 10 mg QD single dose to be started as a single daily dose of 5-10 mg with
escalation up to the 10 mg within several days. Dosing changes are to be made in 5 mg QD
increments and to occur at intervals of not less than 1 week.

For the short-term treatment of acute manic episodes (3-4 weeks) associated with Bipolar I
Disorder, the Sponsor recommends single daily doses with initial doses of 10-15 mg, dosage
adjustments at intervals of not less than 24 hours, and changes to be made in increases/decreases
of 5 mg QD. A dose range of 5-20 mg/d is recommended based on clinical trial data. In
combination therapy with lithium or valproate in the treatment of acute manic episodes, the
recommended starting dose is 10 mg a day without regard to meals. Clinical trial data
demonstrated efficacy in a dose range of 5-20 mg/d.

The recommended starting dose is 5 mg in patients “who are debilitated, who have a
predisposition to hypotensive reactions, who otherwise exhibit a combination of factors that may
result in slower metabolism of olanzapine (e.g., nonsmoking female > 65 years of age), or who
may be more pharmacodynamically sensitive to olanzapine”. Caution is advised in dosing
elderly patients especially those with psychiatric symptoms and Alzheimer’s disease. Caution is
advised or caution should be exercised in patients with a history of seizures or conditions that
may lower the seizure threshold, clinically significant prostatic hypertrophy, narrow angle
glaucoma, a history of paralytic ileus, cardiac patients (secondary to orthostatic hypotension),
and in patients with signs and symptoms of hepatic impairment.

The safety and efficacy of olanzapine have not been established in pediatric populations.
Olanzapine is a category C pregnancy drug. The effect on labor and delivery in humans is
unknown and breast feeding is not recommended.

This supplement proposes an indication for olanzapine in the long-term treatment of bipolar I

disorder. Specifically, the indication would be for those patients with an index mixed or manic
episode and who “symptomatic remission” of this episode with olanzapine. For these patients,
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the proposed recommended initial dose of olanzapine is 10 mg QD as a single dose with or
without food, with further dosing in the range of 5-20 mg per day.

B. State of Armamentarium for Indication(s)

Although Depakote® and Zyprexa® are labeled for the treatment of acute mania in bipolar
episodes, they are not approved for maintenance therapy. Lithium is the primary maintenance
therapy for Bipolar Disorder. Until the recent approval of Lamictal®, it was the only FDA
approved drug for this indication. The long term use of lithium presents clinical challenges such
as a narrow therapeutic index and toxicity, hypothyroidism, and nephrogenic diabetes insipidus.
‘Additionally, as with most pharmaceuticals, there is not a 100% response rate. In the search for
treatment options, clinicians use other medications such as divalproex sodium, carbamazepine,
and other antileptics, off-label, for maintenance treatment. Lamictal® carries a box warning for
the possibility of serious rashes including Stevens-Johnson Syndrome. Rare cases of toxic
epidermal necrolysis have occurred. The rate of serious rash development is greater in pediatric
populations and there is evidence that the risk increases with the concomitant use of valproic
acid. Dosing recommendations are made and should be followed closely. Common adverse
experiences associated with the use of Lamictal® are headache and asthenia.

Valproate is used as an alternative to lithium in patients who either do not respond or who are
intolerant to lithium’s adverse event profile. The side effects of valproate include hepatotoxicity
and hyponatremia. Laboratory testing of liver function tests should be performed during the first
three months of treatment. Other adverse effects of valproate include, tremor and weight gain.

Although not approved, carbamazepine is used off label for the treatment of bipolar disorder.
Use of carbamazepine necessitates periodic hematologic monitoring as aplastic anemia is a rare
possibility.

Other off-label use includes antipsychotics. Typical antipsychotics have a higher risk of inducing
extrapyramidal side effects than the atypicals. Olanzapine is one of four approved “atypical”
antipsychotic agents. Other atypicals include risperidone, clozapine, and ziprasidone. Unlike
more traditional antipsychotics, in which the mechanism is presumed to be through D,
antagonism, the mechanism for the atypical antipsychotics is felt to be due to antagonism of both
D, and 5HT> receptors. With regard to the treatment of acute mania in Bipolar I Disorder, the
mechanism of action of olanzapine is unknown.

C. Important Milestones in Product Development

October 27, 1998

A briefing document summarizing protocol HGHL was submitted to NDA 20-592 to address
issues of the October 2, 1998 not approvable letter for NDA 20592_S006 (olanzapine
monotherapy for the treatment of manic or mixed episodes associated with bipolar disorder)
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August 20, 1999 .
FDA communication to Sponsor requesting patient enrollment in HGHL be limited to those in
acute manic or mixed state and not acute depressive state.

September 10, 1999

Protocol amendment a to F1D-MC-HGHL approved by Lilly. Changes to the protocol included
reporting of serious adverse events and noted that serious adverse events occurring after a subject
discontinued from the study would not be reported unless the investigator felt the event may
have been caused by the study drug or protocol procedure.

October 22, 1999
Amendment to HGHL submitted to IND 28,705 to enroll as per FDA request of August 20, 1999
to limit enrollment to patients with acute mania or mixed states as the index episode.

February 23, 2000

The Sponsor and the Division met to discuss the plan proposed earlier in the February, 2000 .
The Division indicated one positive study evaluating the efficacy of olanzapine compared with
placebo in the prevention of relapse in bipolar disorder would be acceptable to obtain a claim for
" maintenance. In addition, a pediatric waiver was granted.

May 14, 2002
Briefing book in support of the May 30, 2002 pre-sNDA meeting was submitted to IND 28,705.

May 30, 2002

Pre-sNDA meeting to discuss overall content and format issues of the proposed NDA submission
such as labeling issues, statistical analysis, and safety data. Meeting minutes reflect the Sponsor
estimated around 50% of the patients would be expected to remain in the study for 12 months.
The Division indicated that the study would fail to be a 12 month study if patient attrition was
sufficiently significant prior to this time point. The Division agreed to grant a pediatric waiver.

June 21, 2002
Agreement with electronic format as proposed in the briefing document of May 14, 2002 e-
mailed to Lilly.

August 13, 2002

Financial Disclosure to be for studies F1ID-MC-HGHL, F1D-MC-HGHT, and F1D-MC-HGFU
as “covered” studies used in the ISE and to establish efficacy in the long-term treatment of
bipolar disorder.

Olanzapine Applicable INDs
28,705 July 23, 1986 Olanzapine for the treatment of psychiatric disorders
51,457 August 29" 1996 Olanzapine for the treatment of behavioral disturbances

associated with dementia
55,342 March 4™, 1998 Olanzapine for short-acting intramuscular administration
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58,225 April 29", 1999 Olanzapine orally disintegrating tablets

58,551 June 30™, 1999 Olanzapine for the treatment of cognitive deficits associated
associated with dementia

60,701 August 8™, 2000 Olanzapine pamoate monohydrate depot formulation for the
maintenance treatment of various psychiatric disorders

Olanzapine Applicable NDAs

20-592 September 21%, 1995 Olanzapine for the management of the manifestations of psychotic
disorders

21-086 March 1%, 1999 Olanzapine orally disintegrating tablets

21-253 June 15™, 2000 Olanzapine for injection

21-520 November 4™ 2002 Combination Olanzapine/fluoxetine for Bipolar Depression

D. Other Relevant Information

Olanzapine was first approved in the United States as an antipsychotic on September 27, 1996.
Approval for short-term was established in 2 six-week trials of inpatients who met DSMIII-R
criteria for schizophrenia. Longer-term maintenance was established in a trial of adult outpatients
who predominantly met DSM-IV criteria for schizophrenia, were stabilized on olanzapine for
approximately 8 weeks, and then were randomized to either olanzapine or placebo.

In the United States, olanzapine is approved as monotherapy (one 3-week and one 4-week trial)
and in combination with either lithium or valproate (two 6-week trials) for use in the treatment of
acute manic episodes. The patients in clinical trials supporting these uses met DSMIV criteria for
Bipolar I Disorder with mixed or manic episodes. As per the Sponsor, olanzapine is not
approved for bipolar maintenance in any country.

E. Important Issues with Pharmacologically Related Agents

The Sponsor notes that no label changes have been made since the last sﬁbmission to the FDA
(September 16, 2002) in Japan, Canada, or New Zealand. Japan’s current label includes a box
warning regarding increased blood glucose.

Australia and Europe made label changes in 2002. In Australia, label changes under the
Precautions and Adverse Reactions sections were made on August 26, 2002. Additions to the
Precautions and Adverse Reactions sections were made and are shown as per the Sponsor
below:
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There is an increased prevalence of diabetes in patients with schizophrenia. As with
some other antipsychotics, exacerbation of pre-existing diabetes has been reported very
rarely. Hyperglycemia, diabetic coma and diabetic ketoacidosis have been reported in
very rare cases, sometimes in patients with no reported history of hyperglycemia (see
ADVERSE REACTIONS). Appropriate clinical monitoring is advisable in diabetic
patients.

The following language was added to the Adverse Reaction section:

In clinical trials with olanzapine in over 5000 patients with baseline non-fasting glucose
levels 7.8 mmol/L, the incidence of non-fasting plasma glucose levels 11 mmol/L.
(suggestive of diabetes) was 1.0%, compared to 0.9% with placebo. The incidence of
non-fasting plasma glucose levels 8.9 mmol/L but <11 mmoV'L (suggestive of
hyperglycemia) was 2.0%, compared to 1.6% with placebo:

Metabolic - Very rare (< 0.01%): exacerbation of pre-existing diabetes.

On September 09, 2002, the following changes to the safety section of the label were approved
for. the European label:

Table 3.1. Changes in the European Summary of Product Charactoristics
Type of Change Submisson CPMP Commisdon Descriptisn of Change
Date Opinion ]| Decidon
Safety varigtionta SPC 12Feb02 |31 May(2 09 Sepd2 jons 4.4 and 4.8 Parkinson's symp logy und hallucinati

Sections 4.4 and 4.8: Caution in patients reoziving medicines known to cause
neulropenia
Sections 4.4 and 4.8: Acute symploms iated with g p
abruptly
Section 4.5; Deletion of ketoconazola as CYP1AZ2 inhibitor
Section 4.6: Adverseevents reported in infianis bom % mothers who used
olanzapine in third irimester
Sedtion 4.8: Allergic renction, urinary hositation |

II.  Clinically Relevant Findings From Chemistry, Animal Pharmacology
and Toxicology, Microbiology, Biopharmaceutics, Statistics and/or
Other Consultant Reviews

Completed review from the Division of Biometrics is not available at this time.
Recommendations made are pending confirmation of the Sponsor’s analysis and/or this
reviewer’s analysis by the Division of Biometrics.

The Office of Clinical Pharmacology and Biopharmaceutics finds the Sponsor’s labeling changes
in the Drug Interaction section under PRECAUTIONS acceptable. Chemistry Review indicates

the supplement is adequate as there have been no changes to either the drug product, drug
substance, or package insert.

III. Human Pharmacokinetics and Pharmacodynamics
A. Pharmacokinetics

No new pharmacokinetic data was submitted with this submission. The reader is referred to the
initial submission and review of NDA 20-592.
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B. Phafmacodynamics

This is not applicable to this supplement.

IV. Description of Clinical Data and Sources
A. Overall Data
The Sponsor submitted one randomized, double-blind, placebo-controlled pivotal study, HGHL,

in support of the registration of olanzapine for the long-term treatment of bipolar I disorder. Two
comparator studies, HGHT and HGHQ, and one combination study, HGFU, also were submitted.

HGHT and HGHQ compared olanzapine with lithium or divalproex respectively. Neither study
had a placebo arm and HGHT underwent an unplanned interim analysis. A brief synopsis of
each of these studies is included within this document. However, neither study is reviewed in
detail for efficacy. HGFU was a combination study using olanzapine + either lithium or
valproate versus placebo + either lithium or valproate. With regard to long term efficacy, this
study design was not directly comparable to the pivotal study and is not reviewed in detail.

HGHL, HGHT, HGHQ, HGFU*, HGHD, HGEH, a four month updated safety report for study
HGGY with an updated ISS, and deaths and serious adverse events for a four week study,
HGGW were submitted to support safety. Integrated analyses of the comparator studies and of
the open-label studies are presented in the ISS. All original safety and efficacy data were
generated by the Sponsor. A publication bibliography was submitted by the Sponsor. A brief

literature review for safety was conducted by this reviewer.

* included in the original ISS list of studies comprising the ISS database, not included in the
overall integrated databases as this study combined olanzapine with a mood stabilizer.

B. Table Listing the Clinical Trials

The table below lists all studies presented by the Sponsor in support of any component of this
application or as background information for the use of olanzapine in the treatment of bipolar
disorder. Table information is taken from Sponsor- provided tables/sources.

Table IV.B.1: The controlled clinical studies in this submission for bipolar maintenance.

Principal Clinical Trials in NDA 20-592,s 019

Trial Study Title Study Design Treatment/Duration | Number of
’ Patients

HGHL Olanzapine Versus | DB, R, PC, OL:5-20 mg/day N=731in OL

Prevention of Placebo in the parallel, olanzapine, 6-12 N=361 in DB

relapse, bipolar Prevention of multicenter in weeks e 2250

mania and Relapse of Bipolar | patients who DB: 5-20 mg/day e 136P

depression Disorder remitted from a olanzapine or Bipolar I,
manic or mixed placebo, up to 12 manic and
episode after acute | months mixed ( 8 with
OL treatment with | OL rescue period depressive
olanzapine episodes)
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HGHT Olanzapine Versus | DB, R, parallel, OL:5-20 mg/day N=543 in OL
Prevention of Lithium in Relapse | mulicenter study in | Olanzapine plus N=431 in DB
relapse, bipolar Prevention in bipolar patients lithium, 61-12 weeks taper period
mania and Bipolar Disorder | remitted from a DB: 5-20 mg/day N=385 DB
depression manic or mixed ?lanzapme or lithium therapy
. in range of 300-1800 .
episode afte'r OL mg/day titrated to Blpo}ar L
treatmer}t with therapeutic serum M'flmc and
olanzapine and level of 0.6-1.2mEq/L, | Mixed
lithium up to 48 weeks.
HGHQ Olanzapine Versus | DB, R, parallel, DB acute: 5-20 N=251 Bipolar
Acute bipolar Divalproex in the | multicenter in mg/day olanzapine or | I, Manic and
mania . Treatment of bipolar patient, 500-2500 mg/day Mixed
Acute Mania. mixed and manic | divalproex, 3 weeks N=167 in DB
to demonstrate DB extension: extension:
non-inferiority Continued same, 0=86
11months Dival=81
HGFU Olanzapine Added | Two DB, R, DB acute: 5-20 N=344 Bipolar
Acute bipolar to Mood parallel, mg/day olanzapine or | I patients,
mania, bipolar Stabilizers in the multicenter placebo, 6 weeks manic and
mania and Treatment of olanzapine or DB extension: mixed
depression Bipolar Disorder. | placebo added to responders re- N=99 re-
either lithium or randomized to 5-20 randomized to
valproate in mg/day of olanzapine | 18 month
bipolar patients, or placebo, 18 months
manic and mixed.
HGHD Olanzapine Versus | DB, R, parallel DB acute: 5-20 mg/day N=453 Bipolar
Acute bipolar Haloperidol in the | multicenter in E:g;:fil::lf’g i;é:kTg/ day I, Manic and
mania Treatment of bipolar patients, DB extension: responders Mixed
Acute Mania manic or mixed g’{‘gﬁfigﬁfgﬁ%ggﬁ;‘s
olanzapine, 6 months
HGEH Olanzapine Versus | Two, DB, R, DB acute: 5-20 N=139 Bipolar
Acute bipolar Placebo in the parallel, mg/day olanzapine or | I, Manic and
mania Treatment of multicenter placebo, 3 weeks Mixed
Mania Associated | in bipolar patients, | OL extension: 5-20
with Bipolar I manic or mixed mg/day olanzapine,
Disorder 12 months
HGGY Placebo- Two DB, R, PC, OL Safety phase: 5- N=562 in OL,
Treatment of Controlled parallel 20 mg/day, 6 months | safety
Bipolar I Olanzapine multicenter
Depression Monotherapy in OL Extension
the Treatment of
Bipolar I
Depression
HGGW Olanzapine Vs Deaths, serious
Acute bipolar Placebo in the adverse events,
mania Treatment of discontinuation 2™ to
Short term study Bipolar Disorder, adverse events
Manic or Mixed
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DB=Double-blind, R=randomized, PC=blacebo controlled, OL=open-label, N=number,
O=olanzapine, P=placebo

C. Postmarketing Experience

The collection of adverse events for the spontaneous safety database of olanzapine began on
September 27, 1996. The Sponsor states that it “collects all reported spontaneous adverse
events for patients treated with olanzapine in the Clintrace safety database. Clintrace began as
the safety database on 5 March 1998 and replaced the Drug Experience Network (DEN). DEN
was the initial safety database used by Eli Lilly and Company and began on 1 March 1983. All
the olanzapine data collected in DEN was transferred to the Clintrace database. The adverse
events found in the olanzapine spontaneous safety database are coded to terms from the Medical
Dictionary for Regulatory Affairs (MedDRA).”

“Spontaneous adverse events are defined as adverse events occurring with a marketed product in
a therapeutic setting or from a source other than a clinical trial or post-marketing study.”

ADVERSE EVENT REPORTS IN PATIENTS WITH BIPOLAR DISORDER

In order to stratify adverse events by patient population, the Sponsor electronically searched the
Clintrace (Pharmacovigilance) database for spontaneous adverse event reports temporally
associated with the use of olanzapine in the treatment of bipolar disorder between September 27,
1996 and June 30, 2002. The “indication for use” field was searched for reports that listed
bipolar disorder, mania, depression, and variations of these terms, such as manic. When both
mania and depression type terms were used, the assumption of bipolar disorder was made. In
addition, a “textstring” search for the word bipolar was performed on all the olanzapine reports
with a blank “indication for use” field. Those found were read for medical content. If
determined to contain a patient with bipolar disorder, the case was added to the bipolar disorder
group of reports. All other reports with a blank “indication for use” field were considered not to
be bipolar cases.

Patients with multiple diagnoses, one of which was bipolar disorder, were included regardless of
whether the bipolar disorder was considered the primary or secondary disease according to the
“indication for use” field in Clintrace.

Subsequent to the search, a list of all adverse event terms in the MedDRA 4.0 dictionary that
appeared in spontaneous adverse event reports in bipolar patients was prepared. The Sponsor
provided a reporting ratio as the absolute number of cases for each event term and that event
term’s percentage of the total cases reported. The absolute numbers reflect numbers of cases, not
numbers of adverse events. :

The olanzapine spontaneous safety database through June 30, 2002 contained 21, 213 cases. Of
these, 11.8% (2, 496 case reports) were considered reports that involved bipolar disorder as an
indication. The MedDRA term for neuroleptic malignant syndrome was reported in 45/2496
cases; a reporting ratio of 1.8%. The Sponsor notes that, as not all cases in the database have an
indication, this may be an underestimate. The Sponsor provided a table (Table 1, appendix) that
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lists the 46 MedDra preferred term events that were reported with a reporting ratio for bipolar
patients > 2x that reported in non-bipolar patients and in which the absolute number of cases
among the patients being treated for bipolar disorder was > 6.

From this table, it is noted that diabetic coma NOS has a reporting rate of 0.24% which is 2.67x
higher than in the non-bipolar patients. The Sponsor provides literature indicating that the
frequency of diabetes mellitus in hospitalized bipolar patients is significantly higher than in the
general population (Cassidy, F. Ahearn E, Carroll BJ, Am J Psychiatry 1999; 156:1417-1420).
Other notable findings in Table 1 are ammonia increased at 0.24% versus 0.02%, neutrophil
count decreased (0.25% versus 0.11%), acute renal failure (0.28% versus 0.13%), blood pressure
increased (0.72% versus 0.25%), congestive heart failure (0.48% versus 0.12%) and short term
memory loss (0.36% versus 0.09%). With concomitant medications likely used for many of
these patients, it is difficult to discriminate effects solely due to one drug. The Drug Safety team
within this Division monitors the atypical anti-psychotics for effects on glucose regulation and
the hematologic system.

D. Literature Review

The Sponsor provides a clinical bibliography of approximately 180 publications. In an e-mail
communication of August 12, 2003, the Sponsor indicated that the literature search conducted
did not identify any prospective, randomized, controlled studies of olanzapine as a monotherapy
in the long-term treatment of bipolar disorder. Two open-label studies of olanzapine with mood
stabilizers were included. The Sponsor notes that the adverse events reported in these studies
were consistent with the known safety profile of olanzapine.

During a literature search conducted by this reviewer, several articles or issues of interest were
seen. The first is a 47—week, random1zed double-blind, comparator study of olanzapine versus
divalproex published recently’. This article appears to be based on study HGHQ. The authors
conclude that the median time to symptomatic mania remission was significantly shorter for
olanzapine although “rates of bipolar relapse did not differ.” At week three, “remission” was
seen in a larger percentage of divalproex treated patients than in olanzapine treated patients. At
the end of the 47-week period, there were approximately equal numbers and proportions of
patients in each group remaining. Weight gain (24.8% versus 11.9%), increased appetite (13.6%
versus 5.6%), akathisia (9.6% versus 1.6%), somnolence, dry mouth, and high alanine
aminotransferase levels occurred significantly more frequently with olanzapine treatment while
nausea (31.7% versus 16.0% ) and nervousness (22.0% versus 12.0%) occurred more with
divalproex treatment. There was a significantly greater increase in cholesterol level among the
olanzapine group. The mean QTc change with Fridericia correction was 7.97 for the olanzapine
group and —3.06 for the divalproex group. Approximately 2% of women in each group
experienced clinically significant changes defined as an increase from <450msec at baseline to
>450msec during the trial. There were no QTc intervals >450msec in men or >470msec in
women.

In a 12-week double-blind, parallel group multicenter study of the efficacy, safety, and

tolerability of olanzpine versus divalproex®, one death from diabetic ketoacidosis occurred in an
olanzapine treated patient. The patient was a 53 year old man with a baseline glucose level of
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86mg/dL and neither past history nor family history of diabetes. The presence or absence of
other risk factors is not detailed. Mean changes in body weight were 4.0 kg and 2.5 kg for
olanzapine and divalproex treated patients respectively. Somnolence, weight gain, rhinitis,
edema, and speech disorder were reported as adverse events in a greater proportion of the
olanzapine group while no adverse events were reported in a significantly greater proportion of
divalproex patients. Efficacy was measured after the initial inpatient 21 day stay and is reported
as “no significant difference in efficacy was found between treatment groups.”. The author
postulates that study design and dosing practices may explain the difference in the results of this
study versus a previous study which demonstrated olanzapine superiority to valproex.

Another report of fatality from olanzapine induced hyperglycemia of a 31-year old
schizophrenic patient was found in the recent literature.

Other areas of safety interest are a recent report in an elderly patient of acute hepatocellular-
cholestatic liver injury after thirteen days of olanzapine therapy®. The authors felt that this was
likely drug-induced based on a validation scale to assess drug-induced hepatitis. Hyperlipidemia
has been reported in the literature’ in patients with schizophrenia.

Appears This Way
On Originail

! Olanzapine Versus Divalproex Sodium for the Treatment of Acute Mania and Maintenance of Remission: A 47-
week study. Tohen M, Ketter TA, Zarate CA, Suppes T, Frye M, Altshuler L, Zajecka J, Schuh LM, Risser RC,
Brown E, Baker RW. Am J Psychiatry 2003; 160:1263-1271.

2 A Comparision of the Efficacy, Safety, and Tolerability of Divalproex Sodium and Olanzapine in the treatment of
Bipolar Disorder. Zajecka JM, Weisler R, Sachs, G, Swann AC, Wozniak, P, Sommerville KW. J Clin Psychiatry
2002; 63:1148-1155.

? Fatality from olanzapine induced hyperglycemia. Meatherall R, Younes F. J Forensic Sci 2002 Jul:47(4):893-6.

* Acute Hepatocellular-Cholestatic Liver Injury after Olanzapine Therapy. Research Letter. Jadallah K, Limauro D,
Colatrella A. Annals of Internal Medicine 2003; 138 (4): 357-358.

5 An Assessment of the Independent Effects of Olanzapine and Risperidone Exposure on the Risk of Hyperlipidemia
in schizophrenic patients. Koro CE, Fedder DO, L’Italien GJ, Weiss S, Magder LS, Kreyenbuhl J, Revicki D,
Buchanan RW. Arch Gen Psychiatry, 2002 Nov;59 (11):1021-6.
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V. Clinical Review Methods

A. How the Review was Conducted

This submission contains one pivotal study , HGHL, for efficacy purposes. As this Division
typically allows claims of longer- term efficacy based on positive results in one well-designed
and adequately controlled study, HGHL was the focus of this review. A brief synopsis of the
double-blind olanzapine versus comparator trials, HGHT and HGHQ is included. These studies
were not reviewed exhaustively as no efficacy claims are sought based on them. All other studies
in support of efficacy received cursory review only and are not detailed. Safety data from all
studies submitted including HGGY and ISS information for HGGW were reviewed although
studies which were redundant with those reviewed for the acute maintenance indication were not
reviewed in detail.

B. Overview of Materials Consulted in Review

This supplemental NDA was submitted in electronic form as per the “Guidance for Industry
Providing Regulatory Submissions in Electronic Format-NDAs”, January, 1999. Additionally, a
paper copy was submitted to the Division.

Case Report Tabulations were provided electronically only. The electronic version of the
supplemental NDA contains the datasets for studies HGHL, HGHT, HGFU, HGHQ, HGHD, and
HGEH. :

Case Report Forms (CRFs) were provided electronically only in Adobe Portable Document
Format as specified by the Electronic Submissions Guidance. CRFs for all patients who died,
discontinued due to adverse events, and reported serious and unexpected adverse events were to
comprise the CRF section.

A 4-month safety update, an abbreviated clinical study report, case report tabulations, and case
report forms were submitted electronically March 19, 2003 for study HGGY.

An addendum to Clinical Study Reports for HGHL and HGHT was submitted electronically on
July 10, 2003. For HGHL, this addendum consisted of descriptions of errors found in four data
sets. For HGHT, this addendum consisted of descriptions of errors found in two datasets.

Meeting minutes, correspondences filed under IND 28,705, and other olanzapine supplemental

NDA reviews were consulted as part of this review. A limited literature review was performed
by this reviewer.

Page 19



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

The Division of Biometrics received raw data via SAS transport files which was a

analyzed according to the Sponsor’s methods as described in the protocol. Results were
compared to the analyses provided by the Sponsor. This reviewer performed random checks to
verify internal consistency of the data within datasets, as transferred to tables, and within
protocol definitions. Please see the efficacy section for areas of interest.

DSI inspected £ 3 domestic sites for protocol F1D-MC-HGHL, the pivotal trial; b( 4)
1 site #022, Hartford (n=69 entered,
23 randomized).

The Clinical Inspection Summary by FDA reviewer Dr. Ni Khin, dated July 25, 2003 notes that
subsequent to [_ 7 ) 1 3(7)

- I

C ] Although there were some deficiencies noted at site 22, overall the data apbeared
acceptable for use in support of this supplemental NDA.

The Sponsor notes that the investigator at site 34 experienced problems which apparently
contributed to site closure.

D. Were Trials Conducted in Accordance with Accepted Ethical Standards

The Sponsor states the pivotal study was conducted in accordance with Good Clinical Practices
(GCP). Additionally, the Sponsor notes there were GCP problems at one site (site 34, n=7
entered, 3 randomized) creating an audit. General Correspondence from the Sponsor dated April
24, 2000 states that this investigator was discontinued as an investigator for the pivotal trial
based upon non-compliance with GCP. Eventually, the site was closed and “many database
queries left unanswered”. Therefore the Sponsor notes performance of separate time-to and rate-
of-symptomatic relapse excluding this site.

The Division of Biometrics re-analyzed efficacy data T~ a bm
C - 1 with and without the site that was closed (site 34). Although a separate review
of the data will be provided by the Division of Biometrics, it appears that the primary efficacy
measure does not lose statistical significance.

E. Evaluation of Financial Disclosure

Financial disclosure and certifications statement were included. The pivotal study was

conducted by a CRO who obtained the financial disclosures. The Sponsor notes there is only

one investigator requiring disclosure. This investigator (#/7) received approximately $43, 000 :

from the Sponsor between late L 71 and late T . This investigator is the b(ﬁ)
C 1 for study HGHL.
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VI. Integrated Review of Efficacy
A. Brief Statement of Conclusions

Pivotal study HGHL demonstrates statistical support for the hypothesis that the time to “relapse”
is longer in olanzapine treated bipolar I patients who met remission criteria on olanzapine than
placebo treated bipolar I patients who met remission criteria on olanzapine. However, clinical
efficacy for long-term treatment, the indication the Sponsor seeks, encompasses more than the
demonstration of significance on statistical measures of primary efficacy and requires one to
consider the clinical implications of the data in its entirety.

Within the pivotal study, given the rapid “relapse” of the placebo group after drug withdrawal

and the high-attrition rate in the olanzapine treated group, clinical efficacy up tol_ ~ _J is not b‘4)
established. Approximately two months post- randomization, 50 % percent of the treatment

group is no longer receiving treatment for various reasons. By the last month of the double-blind
treatment phase in HGHL, only approximately 22% of the patients who began the olanzapine
treatment arm were still on the drug and without relapse. By day 365, there are four-five people

left in the study in the treatment arm and one in the placebo group. The attrition rates make the

study data difficult to interpret. After two months of double-blind treatment, although

statistically interpretable, the clinical significance appears limited.

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

This submission contains one pivotal efficacy study, two comparator studies, and one
combination study to support a long-term claim. Multiple studies are submitted to support
safety. HGHL was the focus of this efficacy review as the regulatory requirement, as interpreted
by this Division, has been to allow long term efficacy claims based on positive results in one
well-designed and adequately controlled study.

This reviewer believes information from the initiation of drug exposure may be useful and
therefore, at times, presents data from the open-label period. Interpretation of this type of open-
label data is limited as it is without placebo control and is confounded by concomitant
medications and medication tapers.

C. Detailed Review of Trials by Indication

C-1. F1ID-MC-HGHL: “Olanzapine Versus Placebo in the Prevention of Relapse in
Bipolar Disorder”

The efficacy of olanzapine compared with placebo for the treatment of (in the “prevention” of
“relapse” into a) manic, mixed, or depressive episodes in bipolar I patients who were considered
remitted from an index mixed or manic episode on open-label acute olanzapine treatment was
studied as the primary objective in this randomized, double-blind, parallel study. The terms used -
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in the study are somewhat confusing as patients entered the open-label period ill, were treated

until meeting criteria, and then randomized. Therefore, the actual period of “remission” may .

make it difficult to apply terms such as “relapse” and “prevention of relapse”. The proposed

Indication the Sponsor seeks is Bipolar Disorder “Long-term treatment” (monotherapy).

Proposed language descriptions in the label are “L_ 11 time to relapse” and— | b(4) :

C

C-2. INVESTIGATORS AND SITES

Sixty-nine investigators were recruited, 53 of these received study medication, and 47 enrolled
patients. 42 sites were in the United States, 5 were in Romania. A listing of the investigators and
sites, as provided by the Sponsor, may be found in the appendix, Table F1D-MC-HGHL.

C-3. PATIENT POPULATION

The patients in this study were males and females, inpatients or outpatients, at least 18 years of
age with a diagnosis of bipolar I disorder currently displaying an acute manic or mixed episode,
with or without psychotic features, according to the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) and confirmed by structured diagnostic interview

Structured Clinical Interview for the DSM-IV-TR Axis I disorders, Research Version, Patient
Edition (SCID-I/P). This included the diagnostic codes 296.4x, Bipolar I Disorder, Most Recent
Episode Manic; 296.6x, Bipolar I Disorder, Most Recent Episode Mixed. A current diagnosis of
bipolar I with a single manic episode, most recent episode hypomanic or most recent episode
unspecified or bipolar II, as defined by DSM-IV was excluded. As provided by the Sponsor,
inclusion and exclusion criteria are in the appendix.

On August 20™, 1999, the Division requested that enrollment be limited to patients with an index
mixed or manic bipolar I episode. This request was made secondary to short-term data
suggesting an antimanic effect of olanzapine yet an absence of data addressing the short-term
antidepressant efficacy of olanzapine. Before this amendment was in effect, 22 patients with an
index episode of depression were enrolled in the open-label treatment phase with 8 entering the
double-blind period; 3 to placebo (2.2%) and 5 to olanzapine (2.2%).

C-4. DEMOGRAPHIC/ILLNESS CHARACTERISTICS

In the open-label phase, study period II, there were 57.7% females and 42.3% males. 86.5%
were Caucasian and 9.0% were African. The age range was 18.13-84.36 years old with an
average age of 39.16 years. With regard to psychiatric characteristics, 51.7% of the patients were
rapidly cycling, 41.6% had an index mixed episode, 55.4% had an index manic episode and 3.0%
had an index depressive episode. The average length of the current episode was 67.20 days. The
range was 1-1783 days.

In the double-blind phase, study period III, patients had a mean age of 39.79 years and 41.13
years for placebo and olanzapine respectively. Overall, 87% of the patients were Caucasian and
61.2% were female. The placebo and olanzapine groups were comparable at baseline with
respect to the demographic characteristics of mean age, gender, ethnic origin and illness
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characteristics. For the double-blind phase, overall 49.6% were rapid cycling patients with the
olanzapine group having a larger proportion of these patients than the placebo group. 18.2%
were psychotic, 64.3% manic, 33.5% mixed, and 2.2% depressed. (Please see the Sponsor’s
table, ISS 6.2 below). The Sponsor notes this percentage of rapid cycling patients is higher than
that typically seen in bipolar populations.

Table 1SS.6.2. Patlent Characteristics

HGHL, Double-Blind Treatment
Placebo-Controllad Maintenance Database

Variablke Olanzapine Placebo Total p-Valocs
(N=228) N=136) (N=361)
Sex: Numbar (%) 1.006
‘Male 87 (387 53 (19.0) 140 (38.8)
Fomale 138 (61.3) R3(61.Oy ferd ¥ G e
Origin: Numbor (%) 376
Caucasion 195 (86.7) 120 38.2) 315 (87.3)
Africam doscertt 19 8.9 B(S9) 27(7.%)
EasuSouthenst Asian 104 2¢1.5) 3 OR
Westem Asiun 1(04) 2(0} 1¢0.3)
Hispunic 2¢3.63 3¢2.2) 11 GW
xha origin 104y 3(2.2) 4¢1.n
Apa yoars A79
Mean 41.13 3979 40.62
Maedian 4148 39.27 41.02
Seandurd deviation 12.67 £1.54 L11.87
Range 19.05-74.61 18.13-84.36 18.§3-84.36
Bipalar Episode Type (Mixed vs. Manic vs. Doprassadh) 974
Mixad 76 (33.8) A5¢A3. ) 121 (325
Munic 144 (64.0) BR(64.7) 232 (64.3;
Depressrd 522 3(¢22) 823
Psychotic Featunes (Absent vs. Prosont) 4981
Absent 137 (83.1) 108 (7943 295 (R1.7)
Prasent 38 (169 28 (20.6) 66 (18,33
Cowurse of Disease (Not Rupid Cycling v, Rapid Cyeling) 190
Not Rapid Cycling 103 (45.8) 75(55.1) 178 (49.33
Unknown 3¢y 1M 4¢l.b
Ruapid Cwling 119¢52.93 5841 179 (4961

Abbroviatians: N = number of pationts; vs,= versus.
2P-vulue for theun age calcututod uging a Type B sum of squares analysis of variance; p-valuas for

froquencies calculaied using Fisher™s axact test.

des before the

BRight patients enterad with depl i

d 1 excludy stch patients.

C-5. STUDY PROCEDURES ( The Sponsor- provided tables of the study schedule

(HGHL.9.2) may be found in the appendix)

HGHL consisted of four study periods as seen in the Sponsor-provided illustration included

below.

Appears This Way
On Original
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Figuro ISE.6.1. Study design for F1D-MC-HGHL.

Study Period I : screening phase of 2-7 days.

Study Period II: 6-12 weeks (corresponding to visits 8-14) open-label olanzapine treatment
(enrichment) phase with dosing from 5-10 mg/day. Initial dosing was 10mg and could be
adjusted upward or downward by Smg within the range of 5-20 mg/day of olanzapine.
Medication tapers of prohibited medications were to occur during the first three weeks of
study period II (by visit 5). With the exception of benzodiazepines, not allowed
medications included psychotropics, concomitant medications used to treat mania and
depression, concomitant medications with primarily central nervous system activity and
sustained release psychotropics. Fluoxetine was to have been discontinued at least 4 weeks
prior to randomization. Sponsor- provided Table HGHL.2 is included in the appendix of this
document and details the allowed and prohibited medications.

Study Period III: double-blind treatment phase, started with visit # 101 and consisted of a
maximum of 12 months treatment with 5-20 mg/day of olanzapine versus placebo. The initial
dose was equivalent to the final dose from the open-label period. Remission criteria to allow
entry into study period are defined below under the REMISSION/RELAPSE DEFINITIONS
heading.

Study Period IV: open-label olanzapme rescue treatment phase for patients who relapsed
during Study Period III, not to exceed 6 months. Dosing began with 10 mg per day of
olanzapine. Patients could receive concomitant valproate, lithium, and fluoxetine as needed
clinically in Study Period IV.

The cumulative duration of study periods III and IV was not to exceed 12 months.
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C-5. Concomitant Medication Use:

Benzodiazepine use was allowed in all periods of the study with dose limits as follows:

e Study Periods I & II- maximum of 6 mg lorazepam equivalents/day

e Study Period III- 4 mg lorazepam equivalents/day during the first week and 2 mg lorazepam
equivalents/day during the remainder of the period
Study Period IV- 4 mg lorazepam equivalents/day throughout
Use during period III was not to exceed 5 consecutive days or 60 cumulative days.

Anticholinergic use was allowed throughout the study for extrapyramidal symptoms (EPS). The
use as prophylaxis of EPS was prohibited. Benzotropine mesylate or biperiden could be given
up to 6 mg/day or trihexyphenidyl could be given up to 12mg/day throughout the study.

Ibuprofen, lorazepam and paracetamol were concomitant medications reported by > 10% of the
patients in the double-blind treatment period. 113/136 placebo and 183/225 olanzapine treated
patients were taking > 1 drug. There were no statistical differences between the groups.

During the double-blind treatment phase, the mean days of benzodiazepine use (mg/day
lorazepam equivalent) was 11.2 for the placebo group (n=34, standard deviation of 17.88) and
22.5 for the olanzapine group (n=48, standard deviation of 29.77). Although numerically
different, this difference does not reach statistical significance (p=0.57). With regard to dose, the
placebo group received mean dose of 1.9 (n= 34, standard deviation of 1.71) and the olanzapine
group received a mean dose of 1.8 (n=48, standard deviation 1.50). There is no statistical
difference between groups with respect to dose amounts.

During the double-blind period, with regard to anticholinergic use (mg/day benztropine
equivalent), four placebo patients had a mean use time of 54.3 days (standard deviation=87.43)
while two olanzapine patients had a mean use time of 9 days (standard deviation=0). The mean
dose for the placebo and olanzapine patients was 1.8 and 1.3 respectively. There was no
statistical difference between groups. In total, 10/225 olanzapine and 6/136 placebo patients
used concomitant anticholinergics during the double-blind phase (p=1.00).

The mean daily dose of olanzapine in the open-label acute period was 11.8. The modal dose was
10.0, the median 11.3, and the standard deviation was 7.5. The mean daily dose of olanzapine in
the double-blind period was 12.5, the modal was 10.0, the median was 10.9, and the standard
deviation was 5.0. Study drug compliance was approximately 93% in both groups during the
double-blind treatment phase.

C-6. REMISSION/RELAPSE DEFINITIONS:

Symptomatic relapse and remission were assessed based on Y-MRS and HAMD-21 total scores
for mania and depression respectively. Symptomatic remission of mania was defined as a Y-
MRS total score of < 12 at two consecutive visits. Symptomatic remission of depression was
defined as a HAMD-21 total score of < 8 at two consecutive visits. Symptomatic remission and
interim criteria for entry into the double-blind treatment phase was defined as having met criteria
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for remission of both manic and depressive symptoms as per HAMD-21 total score of <8 and
YMRS total score of < 12 at two consecutive visits.

Symptomatic relapses of mania and/or depression were defined as Y-MRS/HAMD-21 total
scores of > 15 respectively after having met criterion for symptomatic remission or
hospitalization for either mania or depression. Symptomatic relapse of bipolar disorder was
defined as meeting the criteria for relapse of either mania or depression after having met the
criteria for remission or hospitalization for an affective (manic, mixed, or depressed) episode
associated with bipolar disorder.

The Sponsor defined other types of relapse and remission. One was based on DSM-IV criteria
and called syndromatic/syndromic. The other, subsyndromal mania or depression, was defined
as YMRS total scores 13 or 14 or HAMD-21 total score 9-14 respectively. These definitions
were not used for primary efficacy analyses nor for labeling indications and are not reviewed in
this document.

C-7. PRIMARY EFFICACY ANALYSIS

Efficacy analyses were performed by the Sponsor for the open-label lead in, the double-blind
treatment period, and the open-label rescue. Only the efficacy analysis of the controlled phase of
the study, the double-blind period, received detailed review and the statistical analysis below
focuses on this phase. The primary efficacy measure of the double-blind period was the
“symptomatic relapse” of bipolar disorder, mania or depression, as defined by the protocol.
Primary efficacy analysis of “symptomatic relapse” during the “maintenance” period was
performed to include all randomized patients on an intent-to-treat basis. Secondary analyses of
“syndromic relapse” were performed by the Sponsor but were not reviewed.

Kaplan-Meier plots and log-rank test were used to compare treatment groups for time- to-event
data. Analysis of variance (ANOVA) models were used to evaluate continuous data. Fisher’s
exact test were used for analysis of proportions. When there were less than two patients per
treatment group within an investigative site, the data was pooled with data from other small sites.
The main hypothesis of this study was that olanzapine is superior to placebo in time to relapse of
bipolar. All hypothesis testing was done at a two-sided o level of 0.05. Treatment-by-
investigator interactions and heterogeneity across sites was tested at an o level of 0.10. When
LOCF mean change from baseline to endpoint was assessed, patients were included in the
analysis only if a patient had a baseline and post baseline measure. For study period II, baseline
generally was Visit 2, or Visit 1 if the measure was missing. For study period III, baseline
generally was the last observation in study period II. Endpoint was defined as the last measure in
the appropriate study period. No patients were excluded from efficacy analysis.

Treatment group comparisons of relapse rate and separate analyses of manic and depressive
“relapse” were performed. Treatment groups were compared with respect to LOCF changes
from baseline (last visit pre-randomization) to endpoint for the Young Mania Rating Scale
(YMRS) and the Hamilton Depression Scale (HAMD-21). Observed case and LOCF visit-wise
analyses of YMRS and HAMD-21 total scores were performed. Separate analyses of time-to
and rate-of-symptomatic relapse of bipolar disorder were planned to exclude site 34 due to
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investigator problems and ultimate closure of the site. Small sites were pooled within the same
country. Patients from sites 4, 7, 10, 11, 13, 14, 15, 18, 21, 30, 34, 41, 42, and 50 were pooled
from the U.S. sites. The effect of the country on relapse was evaluated using Cochran-Mantel-
Haenszel analyses. :

C-8. REMISSION TIMES

Patients considered “remitted” during the open-label treatment phase, as per protocol definitions,
were randomized into the double-blind treatment phase. The following Sponsor-provided tables
display the time-in-symptomatic “remission” before randomization and the estimated percentage
of patients relapsing by time in “remission” prior to randomization. Approximately 41% of the
placebo group and 45% of the olanzapine group were stabilized for 7-13 days before
randomization. This time period contains the single largest number of patients for each treatment
group.

Table HGHL.14.11.  Time-in-Symptomatic Remisslon Prior to Randomization
Double-Blind Treatment

Time (Days) in Pla (%) Olz (%)
Remission

06 0(741) 19 (8.44)
7.13 S5(40.74) 101 (44.89)
1420 /(0.7 40(17.75)
2127 12(889)  23(1022)
2834 401037 207
235 16(11.85)  20(3.89)
Total 135 25
Mean 17 16
Median 14 1o

Source: RMP.FIDSHGHL.SASPGM(REMX03SG)

Appears This Way
On Original

Table HGHL.14.12.  Symptomatic Relapse
Estimated Percentage of Patients Relapsing
By Time In Remission Prior to Randomization
Double-Biind Treatment

Therapy
Time (Days) Pla (%) Olz (%) p-Value  [Iuteraction
p-Value
7 831.8 52.1 <.001 0.925
14 81.5 47.7 <.001
21 78.9 435 <.001
28 76.1 393 <.001

Source: RMP.FIDSHGHL.SASPGM{LOGITREL)

Estimated relapse rates and p-values are from a logistic regression model using therapy as a main effect,
days in remission as a covariate, and included the therapy-by-days in remission interaction.

Abbreviations:  Olz = olanzapine; Pla = placebo.
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The Sponsor notes that “The differences in rates of symptomatic relapse between treatment
group was similar across time points (interaction p-value=.925), showing that the treatment
effect was not dependent upon the amount of time patients had spent in remission.” . Visual
inspection of table HGHL.14.12 indicates that there is a small decrease in the percentage of
“relapsed” patients in both groups as the amount of time in remission lengthens. An analysis of
the time in “remission” (as defined in table HGHL.14.11) or total time on treatment to the time
to “relapse” may help clarify whether there is a significant relationship between these two
factors. Additionally, an analysis of the trajectory of the “remission” to the time of “relapse” may
be helpful. For example, a patient with YMRS/HAM-D scores in the 12-20s until visit 8, who
then achieves remission criteria for two visits and is randomized may experience a protocol
defined “relapse” faster than a patient who, at visit 3 or 4 has achieved lower YRMS/HAM-D
scores and is then randomized at visit 8 or 9, as the latter person would actually have been
“remitted” for 5 weeks or so versus approximately two for the former. The Sponsor will be asked
to define the percentage of “relapse” in each group when remission times, as per Table
HGHL.14.11, are 21-28 days and > 35 days.

Additionally, symptomatic remission was defined as having a YRMS total score < 12 and a
HAMD-21 total score < 8 at two consecutive visits. The protocol states that once a patient “was
determined to be in symptomatic remission, the patient was moved to Study Period III and
randomized to a treatment group (olanzapine 5- 20 mg/day or placebo).” (page 42, HGHL Main
Report e-version). Based on this criteria, it would appear that all patients should be considered
in remission for the length of time of two consecutive visits and randomized after two such
consecutive visits. With approximately one week between visits in this period (visits 8-14), this
would be roughly two-three weeks. The Sponsor will be asked to clarify how the “remission”
times in the above tables were determined as perhaps they represent total time on drug before
randomization.

A spot check of the data indicates that patient 455, randomized to placebo had the following
HAM-D and YMRS scores.

Patient # Therapy Visit # HAMD21 total | YMRS total
score score
455 placebo 8 10 2
9 5 1
10 6 0
11 5 2
12 5 0
101 10 2

For this patient, randomization appears to have happened later than defined by the protocol.
Following this patient through .xpt databases (YMRS.xpt, VISIT.xpt, RELAPSE.xpt,
PATDISP.xpt, SUMMARY .xpt), checking the Errors to the Locked Database (November 20%,
2002 submission sectin 16.1.13), and an electronic search on the patient number in the main
study report did not yield an explanation for the time of randomization of this patient. It is
possible there were concomitant medications. However, concomitant medications were to be
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stopped by visit 5. This reviewer is unsure whether patient 455 is a unique incident and will ask
the Sponsor to clarify.

C-9. DISPOSITION OF THE DOUBLE-BLIND TREATMENT PERIOD

The Sponsor’s disposition table is shown below. Three hundred and sixty-one patients began the
double-blind period, 225 in the olanzapine group and 136 in the placebo group. The Sponsor
notes the most common reasons for discontinuation were adverse events, lack of efficacy as per
the perceptions of the patient or physician or both , and patient decision. '

Table 1SS.6.1. Patiant Disposition
HGHL, Double-Blind Treatment
Placebo-Controllad Maintenance Database

Placeba olz p-Valua*

(¥a=136) (H=325)
Reagon for Discontinuation o () a (W
Reporting Interval Oulplnt;;-. 13 a6 52 ws.e .o
Advarse Event 12 {e8.8) 35 (15.8) -076
Lack of 8rricaay 78 (57.4) 64 (2B.4)] «.001
Iost to Follow-Up 5 {3.7) 20 (8.9} .0as
Patient Dacisiom 12 (8.9 30 (13.3] .237
Critaria not Mat/Complianca 5 ¢3.7) 11 4.9 .793
Sponsar Decimian 1 (e X (0.4) 1.08
Piysiaian Dacision 10 (7.4) 11 4.9 .359

RMD . F1UD. JCLLIB (BXL0FI01E)
TP . PLOD . SASMACRO { SPATDA)
4 Fragquancies are inalyied using 2 Fisnor's Eract taest.

There appear to be inconsistencies between the data in this table, the data in the listing of patient
disposition (page 3207 of the main study report HGHL), and the data in Sponsor-provided .xpt
files. These include the category of lack of efficacy, patient decision, and physician decision. The
following examples demonstrate such apparent inconsistency.

¢ Olanzapine group: patient 005-201-listing of patient disposition (main study report)
captured as “physician decision”. Datafile (SUMMARY .xpt) sent by the Sponsor indicates
this person discontinued at visit 108 with reason listed as “physician decision” and coded as
number 22, a distinct code from those of lack of efficacy (codes 8, or 9, or 10). In the section
“sumytext” of the .xpt table, “increased depression/relapse of symptoms” is noted for this
patient.

e Olanzapine group: Two patients (012-560, 012-563)-listing of patient disposition captures
both “patient decision”. Datafile (SUMMARY .xpt) shows a code of 13, with the “reason”
column indicating “personal conflict or other patient decision”, the “sumy text” column
stating “feeling very depressed” and “increasing depressive s/s” respectively. Although
these may represent only perceptions of depression versus occurrence of protocol-defined
depression, it is confusing to this reviewer to have them coded under “personal conflict or
other patient decision”.

e Placebo group: patient 005-233-listing of patient disposition (page 3197, HGHL main study
report) indicates this person is classified as “patient decision”. Datafile (SUMMARY .xpt)
indicates the patient is coded as 13, “reason” as “personal conflict or other patient decision”
with the “sumy text” reading “relapse of mania”.
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o Patients 021-564 and 013-603 have similar type discrepancies between the “sumy text”
description of the discontinuation and the final classification. Both of these patients are coded as
13, “personal conflict or other patient decision”. “Sumy text” comments are “became depressed”
and “wants antidepressant dyserel” respectively.

With this said, ultimately 5/6 of the patients were considered relapsed for primary efficacy
analysis purposes. Patient 012-563 had a HAMD total of 11 and YMRS of 2 at the visit of
discontinuation and therefore would not meet protocol defined relapse criteria. From this sample,
the patients regardless, of apparent gray terms for coding in the disposition table, are coded
correctly in terms of relapse criteria for primary efficacy analysis.

Another type of incident seen in the disposition table is as follows. For patient 005-212, the list
of patient disposition (page 3207 of the main study report HGHL) indicates discontinuation at
visit 110 secondary to an adverse event (muscle spasms). However, this patient met relapse
criteria at visit 101 for mania. With regard to primary efficacy, the days to time-of-event appear
to be correctly noted in the RELAPSE.xpt file yet the patient continues to be numbered with the
100 series numbers (versus the 300s as would be the case for open-label treatment, see the study
design period figure ISE.6.1 above). The protocol required that a patient meeting relapse criteria
during the double-blind treatment phase be discontinued. Therefore, it appears the disposition or
discontinuation is secondary to relapse and should not be in the disposition table as discontinued
secondary to an adverse event at visit 110. (It appears this patient may have remained in blinded
treatment after the relapse.) Additionally, in this case, it should not effect the overall significance
of the primary efficacy variable as this patient appears to have been captured correctly for
relapse. However, it makes interpretation of the disposition table(s) at face value difficult and
uncertain.

The definition of “ Reporting Interval Completed” group is unclear as the numbers displayed in
the disposition table are not the number of patients who completed 12 months of treatment in
each group. The numbers given for each group indicate the approximate numbers of patients in
the double-blind period from approximately day 296 onward. Specifically, as taken from the
RELAPSE.xpt file, 12 placebo and 51 olanzapine patients are left in the study at or beyond day
296.

C-10. RELAPSE RATE/TIME TO DISCONTINUATION FOR ANY EVENT/TIME TO
RELAPSE

With regard to relapse, 80.15% of the placebo group and 46.67% of the olanzapine group were
considered to be symptomatic relapsers as defined by the protocol. This is statistically

significant at p<.001. The overall attrition rates were high for both groups as indicated by the
Sponsor-provided Kaplan-Meier survival curve shown below. Using data from the§. J tables b(4)
(RELAPSE.xpt files) provided by the Sponsor, the time at which 50% of the group was no

longer in the study due to relapse or censorship, or therefore, the time to discontinuation for any

event, was 20 days for the placebo group and 55-56 days for the olanzapine group. This creates

a slightly steeper slope than seen in the Kaplan-Meier curve below in Figure HGHL.10.2 and

does not confirm the Sponsor’s statement that the median time to discontinuation was 83 days
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for olanzapine and 26 for placebo. At day 300 or greater, there were 50 people (22.2%) from the
olanzapine group remaining in the study and 11 (8%) in the placebo group.
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Reviewer’s analysis curve: using the data from the datafile RELAPSE xpt, the survival curve for

time to any event is as follows.
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Survival curves created from the Sponsor’sE J table RELAPSE.xpt for time to relapse=no,

b(4)

which is the time to discontinuation for any reason other than relapse, and time to relapse=yes,
which is only those relapsed are shown below. One can see that the curves for each event,
censor or relapse, separate. The morphology of the curves in the relapse=yes plot for the
treatment group and the placebo group is similar.
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The Sponsor-provided figure for time-to-relapse is below (Figures ISE.6.2) This reviewer asked
for clarification of the Bipolar Relapse group as seen in Table ISE.6.5 (section C-11, page 37 of
this document) summarizing the incidence of relapse. Information received from the Sponsor via
e-mail on July 31, 2003 indicates that the population captured in the Bipolar Relapse group in
that table includes manic, mixed, and depressive episodes. It is presumed this is the same
population captured in the figure below. As such, this is the time-to-relapse curve as derived by
the Sponsor.
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Figure ISE.6.2. Time to protocol-defined symp tic relapse of bipolar |
disorder for the F1D-MC-HGHL. double-blind maintenance
period from the placebo-controlled maintenance database.
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Numbers for the times given as derived from datafile RELAPSE xpt differ from the numbers
seen in the figure legend for Figure ISE.6.2.

Number of patients relapsed:

<273days

Therapy <91 days <182 days <296days <364 days >364 days
Olanzapine | 91 +8=99 +5=104 +1=105 +0=105 +0=105
(n=105)

Placebo 99 +7=106 +2=108 +0=108 +0=108 +1=109
(n=109) .

Number of patients censored:

Therapy <91 days <182 days <273days  <296days <364 days >364 days
Olanzapine | 44 +13=57 +9=66 +4=70 +46=116 +4=120
(n=120)

Placebo 13 +3=16 +0=16 +0=16 +11=27 +0=27
(n=27)

SUMMARY TABLE OF PATIENT DISPOSITION WHEN CATEGORIZED AS EITHER
RELAPSED OR CENSORED FOR THE TREATMENT GROUP (OLANZAPINE) BY

DAYS OF THE STUDY:
' Days
N=225 <55 <91 <181 <273 <296 <364 >364
Relapsed 77 +14=91 | 99 104 105 105 105
Censored 36 +8=44 | 57 66 70 116 120
Total loss 113 | 135 156 170 175 221 225

When including data from all sites, as indicated in the table above, 50% of the patients in the

olanzapine group are out of the study on day 55 or less. There is a group of patients, up to 25%
who remain in the study after day 273. Interpreting this data is difficult given that the lead-in or
enrichment period was short and it is unclear exactly how long patients were in protocol defined
remission before randomization and how stable clinical remission was before randomization.
However, a possible interpretation of the 25% remaining in the study after day 273 is that of
those patients who were stabilized to a more full clinical remission, meaning those who received
olanzapine for several months past the beginning of the double-blind, a subgroup will achieve
longer efficacy. Again, this reviewer does not think the extent of this effect, if present, can be
adequately evaluated from the study data as analyzed. Additionally, any effect seen cannot be
generalized to all bipolar I patients with an index manic or mixed episode as the patients who
entered double-blind were an “enriched” or responder population. .
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C-11. TYPE OF RELAPSE:

At the beginning of the double-blind, there were no statistical differences between groups with
regard to type of bipolar index experience, including depression, and psychosis. Rapid cycling
patients were more frequent in the olanzapine group. As indicated from the tables below, there
was a difference in the type of relapse with more of the olanzapine group relapsing into
depression than the placebo group. The significance of this, if any, is unknown.

The Sponsor’s table does not provide an exact comparison to the table created by this reviewer as
the Sponsor indicated in an email transmission of July 31, 2003 that the mixed group is included
in both the depressive and manic groups.

Table ISE.6.5. Incidence of Protocol-Defined Symptomatic Relapse
: F1D-MC-HGHL, Double-Blind Maintenance Period

Placebo-Controlled Maintenance Database

Pisher's
Placebo
(H~=136)

Olx

(H=225) P-valua

Bipolax Relapsesl 109 (80.1%) 105 (46.7%) <.001

Depressive Ralapae+*2 65 (47.8%) 78 (34.7%) 0.015

Manic Relapea*l 56 (41.3%) 37 (16.4%) <.001

N -« Nuxbar of patients randomized.

*1 - Bipolar relapse im dafined as nesting criteria for either nanic
or depressive relapme.

42 - Dapressiva relapae is defined as a HRMD-21 total scora of 15 or greater or
hospitalization due to deprzssicn at any time during doubla-blind tharapy.

*1 - Manic relapse is defined as a YMRS total score of 15 or greater or
hospitalization due to mania at any time during double-blind therapy.

As created by this reviewer from data submitted in the RELAPSE .xpt file of the submission.

Relapsers

Placebo (n=109)

Olanzapine (n=105)

Depression 53 (48.63%) 68 (64.76%)
Mania 44 (40.37%) 27 (25.71%)
Mixed 12 (11.01%) 10 (9.52%)

C-12. DATA FROM QUESTIONABLE SITES

This reviewer examined the results £

71 without site 34, and without sites 34— 1

using the Jdatafile RELAPSE.xpt for HGHL. The median time to discontinuation for any

event is 65 days for the olanzapine treated group and 22 days for the placebo group when
dropping site . The median time to event is 55 days for the olanzapine treated group and 20

b(4)

days for the placebo treated group when site 34 is dropped. Dropping both sites . T 34, the
median time to discontinuation for any event is 58 days for the olanzapine treated group and 22
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days for the placebo treated group. { 3 b(7)
= - pu

D. Efficacy Conclusions

The pivotal study HGHL demonstrates a clear statistical difference in time to an occurrence of

either a manic, mixed, or depressive episode between the placebo and olanzapine groups of

patients who were considered remitted from an index episode of mania or mixed after 6-12

weeks of olanzapine treatment and a clear separation of placebo and olanzapine groups with

regard to initial rate of “relapse”. However, clinical efficacy forupto " 71, as implied in the b(4)
language of the proposed label, encompasses more than the demonstration of significance on

statistical measures of primary efficacy as defined in the pivotal study and requires one to frame

the statistical significance within the entire picture the data provide. Therefore, long-term, “up to
C 7] treatment is not supported by the pivotal trial data given that attrition rates in the b(4)
olanzapine treatment group are such that at day 56 of double-blind treatment, 50 % percent of the
olanzapine-treated patients are no longer in the study. Much of the statistical effect of separation

is driven by the rapid relapse of placebo patients after drug withdrawal. Additionally, this trial

may suggest that the time in “remission” was too short to adequately assess the long term effect

of olanzapine treatment as these patients may have met remission criteria but perhaps were not in

a stable clinical remission.

The pivotal study data indicate an extension of acute efficacy longer than the three to four weeks
for which olanzapine is currently labeled. Determining the length of this efficacy is difficult as
this reviewer is unsure when to begin the clock. The open-label period before randomization is
considered to have lasted 6-12 weeks (although this is not = to total time on olanzapine alone as
medication tapers co-existed with the introduction of olanzapine). Using these time points, a
range of 14 weeks to 20 weeks is obtained. If one uses the actual time between the two
consecutive visits, this would be approximately 10 weeks total. If one uses the time representing
the two larger groups percentage-wise in the Sponsor’s table HGHL.14.11 (page 27 of this
review)“Days in Remission” , this would be 2 months + 7 to 21 days for a maximum of 3
months. Clarification of the time of protocol defined remission before randomization will be
asked of the Sponsor to aid in this assessment.

If an approvable action is granted, in a response to this action, the Sponsor will need to supply
clarification and further analysis. '

D-1. OTHER STUDIES: SYNOPSES
STUDY HGHT: Olanzapine Versus Lithium in Relapse Prevention in Bipolar
Disorder (Please see the appendix for a Sponsor-provided figure of the study design.)

This was a randomized, double-blind, parallel study to assess the efficacy of olanzpaine
compared with lithium in the “prevention of relapse into a manic, mixed, or depressed episode
among bipolar patients who met symptomatic remission criteria of an index manic or mixed
episode after 6 to 12 weeks of acute, open-label olanzapine and lithium combination therapy.”
Remission and relapse criteria were the same as that of HGHL except there was no provision for
hospitalization as relapse. Primary efficacy analysis was of symptomatic relapse.
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543 patients entered the open-label period. 431 patients entered the double-blind taper period and
were randomized 1:1 to either olanzapine or lithium. 101 olanzapine patients and 70 lithium
patients were considered as “Reporting Interval Completed”. The open-label disposition table
reflects that 6.8% discontinued secondary to “patient decision”, 6.3% secondary to “adverse
event” and 2.9% secondary to “lack of efficacy”. The double-blind disposition table indicates
that, in the olanzapine group, 18.9% discontinued secondary to an adverse event, 14.3%
secondary to “lack of efficacy”, and 11.1% secondary to “patient decision”. For the lithium
group, discontinuations in the double-blind period included, 25.7% for an adverse event, 15.9%
for “lack of efficacy”, and 12.6% secondary to “patient decision”.

As per the Sponsor, olanzapine was noninferior to lithium in the rate of symptomatic relapse of
bipolar disorder, with 38.8% of the lithium and 30.0% of the olanzapine-treated patients
relapsing. Early in the study, time-to-symptomatic relapse was higher for the olanzapine treated
group and statistically significantly more patients relapsed during the 4-week drug taper phase.
The Sponsor proposed this may arise from lithium discontinuation effects and noted that time-to-
relapse curves favored olanzapine at the end of one year of double-blind treatment.

Using the Sponsor- provided datafile, RELAPSE .xpt for this study, 50% of the lithium group is
_out of the study at approximately day 193 and 50% of the olanzapine group is out of the study at
day 252.

STUDY HGHQ: OLANZAPINE VERSUS DIVALPROEX IN THE

TREATMENT OF ACUTE MANIA (Please see the appendix for a Sponsor-provided
figure of the study design.)

This was a randomized, double-blind parallel study designed to assess non-inferiority ( measured
by reduction from baseline on the YMRS) of olanzapine over divalproex in improving overall
manic symptomatology after acute treatment. Patients were in an acute manic or mixed episode
at study entry and were to be off all other concomitant CNS active medications, except allowed
benzodiazepines, within one day of beginning the double-blind acute phase. Secondary
objectives included assessment of continued efficacy in a 44-week double-blind extension phase.

251 patients were randomized into the acute treatment phase and167 were randomized into the
double-blind extension phase. These patients continued the drug that was started in the acute
phase. A combined double-blind acute and extension disposition table indicates about 15% of
each group (n=19/125 olanzapine and 20/126 divalproex) completed the study. Discontinuations
in the olanzapine group included 24.8% secondary to an adverse event, 19.2% secondary to “lack -
of efficacy” and 18.4% due to “patient decision”. Discontinuations in the divalproex group
included 19.8% secondary to an adverse event, 22.2% secondary to “lack of efficacy” and 15.9%
‘secondary to “patient decision”.

The Sponsor reported that the differences between treatment groups at the end of the acute phase,
with regard to the percent of patients with response, was not statistically significant although the
percent of patients with response was numerically greater in the olanzapine group. The Sponsor
reported there was a statistically significant difference between treatment groups in the estimated
time-to-clinical response in favor of olanzapine at the end of acute phase therapy. Time-to-
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symptomatic “relapse” curves for mania did not show statistical significance (p 177 HGHQ
study report). There was an unplanned interim analysis after 117 patients had completed the
acute phase of this protocol. It was determined that an a of .0424 would be used for the one-
tailed assessment of non-inferiority in the final analysis and a two-tailed assessment of
superiority with an o of .0412.

More olanzapine than divalproex patients gained weight (23.6% versus 13.8%).

VII. Integrated Review of Safety
A. Brief Sitatement of Conclusions

As part of the secondary objectives, the placebo controlled study, HGHL, nominally was
designed to assess the safety of long-term olanzapine treatment compared with placebo. The
placebo group is reduced by 50% within approximately one month or so. Therefore, HGHL did
not generate useful comparative safety information. The ISS includes an integrated analysis of
several studies with longer term treatment designs. However, these studies are not designed to
establish long-term placebo-controlled safety. The two active-comparator controlled trials,
HGHT and HGHQ, have no placebo group. HGFU is combination study using lithium or
valproate with olanzapine or placebo and therefore is not directly comparable to HGHL.

Seven olanzapine associated deaths occurred during the clinical trials or within 30 days of
discontinuation. Most of the olanzapine deaths were due to suicide. One of the suicides in the
olanzapine group was rated by the Investigator as possibly related to study medication. This
reviewer believes this possibility cannot be ruled out as this patient was experiencing akathisia -
and, as per the narrative, had no history of suicide attempt. However, this patient had
experienced the loss of a parent within three weeks of this suicide. Cardiac arrest and
“arteriosclerotic cardiovascular disease with myocardial fibrosis and diabetes mellitus” account
for two other patient deaths in the olanzapine group. (Narratives of these two deaths may be
found in the appendix).

Several safety findings are of interest from the controlled trial data in the pivotal study. First,
QTcF prolongations of >30msec were seen in 5% of olanzapine patients and 0.8% of placebo
patients. QTcF prolongations of > 60 msec was seen in 1.1% of olanzapine patients and no
placebo patients. However, there were no stated serious adverse events associated with
prolongation.

Second, > 7% weight gain was seen in 39.9% of patients in the overall integrated database (of

November submission, ISS, p365). Within the pivotal study, no patients categorized as “Other”
lost weight while some categorized as “Caucasian” did. The clinical significance is uncertain as
the “Other” group is heterogeneous and the numbers are small.

Third, treatment emergent, at any time in the double-blind period, parkinsonism and akathisia

were seen more frequently in olanzapine treated patients. Tremor was noted as treatment
emergent in >5% of the open-label group.
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Fourth, in the olanzapine treated patients, relapse was more often due to depression than relapse
in the placebo group. Within the olanzapine group, patients under age 40, showed higher rates of
depressive relapse than patients over the age of 40.

Safety findings such as hyperuricemia, hypercholesterolemia, and elevated eosinophil were seen
in the pivotal study. Although they are not new or distinct to this patient population, further
analysis of these analyte findings may elucidate the extent of drug effect. Otherwise, {~
and glucose issues merit stronger language in the label. Further analysis of depression and
suicidality will be requested.

A

B. Description of Patient Exposure
The review of safety focuses on the controlled trial HGHL. This reviewer calculates that the
"numbers of patients actually receiving drug in the controlled period for > 180 days is 63 for
olanzapine and 11 for placebo group.

As per the exposure table given by the Sponsor and essentially duplicated below, the total
exposures to olanzapine and placebo during the double-blind period were 88.0 patient-years and
29.9 patient years respectively. The modal and mean doses of olanzapine were 10.0 and 12.5
mg/d respectively.

b(4)

Placebo Olanzapine
Duration | O0mg | % <Smg | 5-<10mg | 10-<15mg 15-<20 | >20mg | Total | %
Days mg
<=30 74 55.2% |2 12 15 16 21 66 29.3
30<-60 15 11.2% |0 8 14 6 9 37 16.4
60< -90 11 8.2% 0 0 11 3 3 17 7.6
90<-120 |4 3.0% 0 1 4 1 2 8 3.6
120<-180 | 9 6.7% 1 3 6 4 8 22 9.8
180<240 |4 3.0% 0 1 1 5 3 10 4.4
240<-300 | 3 2.2% 0 1 1 3 3 -8 3.6
300<-360 | 13 9.7% 0 6 25 7 10 48 21.3
>360 1 0.7% 0 5 1 0 3 9 4
Total 134 999% |3 37 78 (34.7%) 45 62 225 100%

(1.3%) | (16.4%) (20.0%) | (27.6%)

The Integrated Summary of Safety (November) presents six studies as four databases; one

Table 1SS.4.2. Exposure to Olanzapine (5 to 20 mg/day} in Safety
Databases
Database: Palienis/Phases Incloded Number Exposure
of Patient- | Patient-
Paticats Davs Yearst
Overall Integrated Sece Table ISS.5.1 for 1528 216269 592.1
Database description of studies and
phases included

Placcha-Controlled Patients randomized to 235 32143 380
Maintensnce Database | olanzapine in double-blind
!HGHL)
Active-Controfled Patients randomized to 216 51216 140.2

Datab ine in double-blind
!I’arl 1: HGHT) - -
Active-Conirolled Patients randomized to 125 13895 380
Mai Datab ine in double-blind
(Part 2: HGHQ) 4 1
Placebo-Controlled Paticats randomized to 72 15677 42.9
Combinstion Therapy | olanzapine in double-blind
M Datak ion period for

| QIGFTY)

aPaticat-years calculated by dividing patient-days by 365.25,



placebo controlled maintenance database (HGHL), lithium (HGHT) and divalproex (HGHQ)
active-controlled maintenance databases, a placebo-controlled combination therapy study
(HGFU) and the overall integrated database which includes longer-term olanzapine treatment
from studies HGHL, HGHT, HGHQ, HGHD, and HGEH. The Sponsor’s summary of the
numbers of individuals exposed to olanzapine in the ISS databases is provided below. Readers
are referred to the appendix for Table ISS.5.1 for definitions of the safety databases as provided
by the Sponsor.

The four month update included an ISS update to add data from HGGY. The 456 patients added
to the database from HGGY entered with depressive episode, unlike most of the patients in the
original ISS of November submission, in which most of the patients entered with a mixed or
manic episode (1537/1545). This updated integrated database includes olanzapine treatment
group data from the longer phases of HGGY, HGHL, HGHQ, HGHD, and HGEH. As per the
Sponsor, exposure to olanzapine from the Overall Integrated Database as supplied with the
update of March 19, 2003 shows a total exposure of 674.9 patient-years and includes 2001
patients. (Databases used in the ISS and the update as provided by the Sponsor are included in
the appendix.)

C. Methods and Specific Findings of Safety Review

Olanzapine has been marketed in the United States since September, 1996. This submission
seeks an indication for long-term treatment. This review focuses on the placebo-controlled trial
HGHL as it is the pivotal study. Although the active comparator and open-label trial data may
be valuable as a screen for very rare and unexpected serious adverse events, they are not directly
comparable. The ISS of November, 2002 and the updated of March, 2003 were used in this
review as an assessment tool of overall safety. Active comparator and open-label trials submitted
did not reveal any new obvious safety concerns.

Within this review, open-label information as well as the double-blind information is at times
provided for HGHL. As patient exposure to olanzapine started in the open-label phase, this phase
may allow one to glean pieces of information that perhaps are minimized if only viewing the
double-blind phase. Weight gain is one such example and is detailed below.

D. Adequacy of Safety Testing

The combined ISS and ISS update include all studies performed with olanzapine in the bipolar
population. The other trials of long-term nature do not produce placebo-controlled data. The
pivotal study, a placebo-controlled trial, does not produce long-term comparative safety. In most
cases, the Sponsor’s analyses showing large denominators reflect data carried forward from an
earlier time in the study as less than one half of the patients in either group remains two months
after randomization. Fasting laboratory measures, specifically glucose and lipid profiles, would
be more helpful in assessing the effects of olanzapine on glucose regulation and lipid profiles
respectively. Also, the value set as the upper limit for cholesterol measures is high. Formal
assessment of suicidality was not performed.
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E. Summary of Critical Safety Findings and Limitations of Data
E-1. HGHL: DEATHS

There were no deaths in the double-blind treatment phase of the study. Two patients died within
30 days of completion or discontinuation of the study. One completed suicide 3 weeks after
withdrawing consent to return to his doctor. A second died from cardiac arrest after
experiencing a stroke 28 days after discontinuation from the study. These deaths are not
obviously drug-related. Narratives may be found in the appendix.

E-2. HGHL: SERIOUS ADVERSE EVENTS

There were no unexpected, previously unreported, or unlabeled serious adverse events related to
olanzapine treatment.

The Sponsor reports that thirty-eight patients experienced serious adverse events in the open-
label treatment phase. Of these, 3 were suicide attempt, 6 were suicidal ideation, 5 were
depression or depression aggravated, 6 were mania or mania aggravated, 3 were bipolar disorder
or bipolar affective disorder aggravated, and 3 were alcoholism. Akathisia, anxiety aggravated,
confusion, convulsion not otherwise specified (NOS), hypersensitivity NOS, homicidal ideation,
dyskinesia, overdose NOS, panic attack, paranoia aggravated, pneumonia, and ventral hernia
repair accounted for one each.

The event of “convulsion NOS” occurred after approximately 10 weeks of dosing in a patient
with no history of seizure disorder and a history of prior alcohol abuse. The patient was
experiencing suicidal thoughts, drank a “fifth of vodka, some whiskey, and later had a seizure”.
The site felt this convulsion was related to alcohol abuse. At the time, it appears the blood
alcohol level was high. The patient was treated with two anti-convulsants and was hospitalized
for “alcoholism, convulsions NOS, and depression suicidal”. The narrative is not detailed,
contains possible confounders, and the incidence is not above that for which olanzapine is
currently labeled.

In the double-blind period, seven olanzapine treated patients experienced nine different types of
serious adverse events. Ten placebo patients experienced 11 serious adverse events (six different
types of events). The Sponsor’s indicates that 4 patients experienced bipolar I disorder in the
placebo group versus none in the olanzapine group. There was one suicide attempt in this period
which occurred with an olanzapine treated patient. Two placebo patients experienced suicidal
ideation.
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Table 1S5.6.6. Serious Advarse Events
HGHL, Double-Blind Treatment
Placebo-Controlled Maintenance Database

Exact

Placaebo olx Tant

Saerious Rdrersa Rvents - S L] x n . p-Value
Paticeats who had SARs i3s 18 7.4% 28 7 3.1% ©.a78
¥ania 136 2 1.5% 23s 1 0.4% 0.5539
8ipolar disorder 13% 1 0.7% 225 1 0.4% 1.000
Aggression 13¢ o 0.0% 225 1 C.a% 1.000
Agitation 138 1 0.0% a2s 1 0.d% 1.000
Agitation aggrarated 136 o .0 235 1 0.8% 1.000
Depresgion aggrarated 134 Q 0.0% 25 1 0.4% 1.000
Non-accidantal ovardoma 136 a 0.0 228 1 0.4% 1.000
Oririan cancar HOB a3 0 o.0% 138 1 0T 1.000
Sulaide attaumpt . 136 0 B.0% 25 1 0.4% 1.000
Bipolar I disorder 136 4 2.9% 225 1] 0.0% D.020
Sutaidal ideation 136 2 1.5% 235 L] 0.0% 0.141
Chast pain 138 1 .7 235 -] 0.0% Q.37
Deiusian Rog 13§ 1 0.7% 225 o 0.0% 0.37

E-3. HGHL: DISCONTINUATIONS DUE TO ADVERSE EVENTS

In the open-label treatment phase, 75 patients discontinued secondary to adverse events. Ten of
these were secondary to weight gain, nine secondary to sedation, seven secondary to fatigue, 11
secondary to either depression or depression aggravated, seven secondary to either- liver
function tests NOS or hepatic function abnormal NOS or AST increased, three secondary to
either mania or mania aggravated, and two each to suicidal ideation or suicide attempt. Of the
remaining discontinuations, one was secondary to angioneurotic edema, one to edema, one to
peripheral swelling, and one to syncope.

In the double-blind treatment phase, thirty five olanzapine-treated (15.6%) and 12 (8.8%)
placebo-treated patients discontinued secondary to an adverse event. In the olanzapine group,
the most frequent reasons for adverse event related discontinuations were depression aggravated
(9/225), liver function tests NOS abnormal(3/225), weight increased (3/225), depression (2/225),
and insomnia (2/225). In the placebo group, the most frequent reasons for adverse event related
discontinuations were bipolar I disorder (4/136), mania (2/136), and depression (2/136).
Depression + depression aggravated resulted in the discontinuation of 4.88% of the olanzapine
treated group

One olanzapine treated patient discontinued due to an EKG related adverse event captured as an
EKG abnormality NOS versus no placebo patients.

E-4. HGHL: TREATMENT EMERGENT ADVERSE EVENTS (TEAEs)

In the open-label phase of the study, the most commonly reported (> 5%) treatment emergent
adverse events were weight increased (18.6%), dry mouth (16.7%), appetite increased NOS
(15.5%), somnolence (15.2%), sedation (12.9%), fatigue (11.5%), dizziness (7.3%), headache
NOS (7.1%), and tremor (6.6%).

In the double-blind period, TEAEs reported at > 5% and twice the frequency seen in the placebo
group were weight increased (8.0%), headache NOS (6.7%), fatigue(6.2%), and depression
(5.8%). In the placebo group, the most commonly reported TEAESs and reported at > 5% were
insomnia, depression aggravated, and anxiety. Depression and depression aggravated occurred in
8.09% of the placebo group and 11.6% of the olanzapine-treated patients. Interpretation of the
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depression data is confounded by the fact that although both groups have high attrition rates, the
placebo group undergoes a very rapid drop early in the study.

Table 1S§.6.8. Treatment-Emergent Adverse Events with Olanzapine

Incidonce of at Least 2% or with Statistically Significant

Treatment Group Differonce

HGHL, Double-Blind Treatment

Placebo-Controlied Maintenance Database

----------------- mt:py---"-«---,--"-- Pigher'a
exact
Plagebo oix Tast

Evant Clasmsificatica -4 o B n L P-Valuna
Weight increiasad 136 2 1.5% 225 pt:] B8.0% .oo8
Headache KOS 136 4 2.9% 225 1s 6. 7% 149
Batigue 135 2 1.5% 225 R Y 6.2% 036
Daprassion 136 4 2.9% 225 13 5.9% .106
Depressica sqgravatad 136 7 5.1% zs 13 5.8% 1.00
Anxia 136 7 S.1% 2158 11 4.9% 1.00
Hascpharyngitis 138 3 2.2% 225 11 4.9% .266
ITritability 138 5 3.7% 225 9 4.0% L.00
Walght deoreasad 138 ] 2.2% 225 9 4.0% 546
Akathisia 136 ] 0.0% 218 7 1.1% 448
Diarrhosa NOB 138 4 2.9% 228 [ .7 1.00
Infivenza 136 & 4.4% 215 6 .7 .37%
Sarmolance 136 2 1.5% 215 & 1.7 =715
Erectila dysfunotion HOS 53 1 1.9% T 2 1.3% 1.00
Bypertension X0g 116 1 2.7% 225 5 1.2% -416
Inscania 138 13 .o a3s 5 1.3% <.801
Rash KOS 138 a #.0% 225 5 2.3% .161
Upper raspiratory tragt 135 4 2.9% 225 H a.1% £l
Aofaatiom N0
Anenorrhoaa HOS8 83 1 1.2% 138 3 1.2% 1.00
Bipolar I discrdar 138 4 2.9% 215 [} 0.0% .a10

Subgroup analysis by age <40 and > 40 indicates that within bipolar patients who responded to
olanzapine initially, depression occurs more frequently in patients <40 years old versus patients

> 40 years old. Although the overall representation of “Other” is about 13% only of the

treatment group and the group “Other” is heterogeneous, “Caucasian” lost weight more
frequently than “Other”. This weight loss may reflect, in part, loss of weight gained in the open-

label phase.
Event Age | Placebo | Placebo | % Olanzapine | Olanzapine | % Homogenity | Between
N N N Of Odds group
n Ratio comparison
within strata
Depression | <40 | 69 0 0 [104 9 8.7 |.009 300
>40 | 67 4 6.0 | 121 4 33 539
Weight C 120 2 1.7 1195 9 4.6 |.052 216
Decreased | 16 1 63 |30 0 348

C=Caucasian, O=other

Subgroup analysis of treatment emergent abnormal high or low laboratory values at any time in
the double-blind treatment period demonstrated hematologic findings of uncertain clinical
significance. For example, decreased lymphocytes were seen more frequently in Other than
Caucasian (3/29 versus 2/181).

E-5. MEASURES OF CENTRAL TENDENCY

The Sponsor reports that the mean laboratory analyte values from baseline to endpoint in the

double-blind treatment phase of HGHL demonstrated statistically significant differences but not
clinically significant differences in measures from baseline to endpoint for monocytes,
cholesterol, uric acid, urine pH, and prolactin. Visual inspection of the analyte data of table
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provided by the Sponsor, ISS.6.10, (reader is referred to the appendix), shows that for some
analytes, a difference in the direction of the measure for the placebo versus olanzapine groups is
seen. In the placebo group, this may reflect the effect of olanzapine withdrawal. For example,
uric acid is decreased by 18.76 in the placebo group yet increased by 8.30 in the olanzapine
group. In the open-label phase, uric acid mean at baseline is 313.68 and increases by 18.97.

E-6. OUTLIER ANALYSIS:
e HGHL: POTENTIALLY CLINICALLY SIGNIFICANT (PCS) ADVERSE EVENTS

Sponsor-provided tables detailing criteria for PCS adverse events may be found in the appendix
as [SS.5.3, ISS 5.4, ISS5.5, and ISS 5.6.

In the open-label phase, three olanzapine treated patients had syncopal episodes, two had
diabetes/adult onset diabetes, one had hypercholesterolemia, and one had borderline QTc
prolongation. One patient coded as diabetes mellitus in the open-label phase experienced an
increase in the non-fasting glucose of >2 fold and glucose in the urine. Another case with
baseline high glucose reached levels requiring treatment. Double-blind data is shown below in
the Sponsor-provided table HGHL.14.26.

Table HGHL.14.26.  Listing of Treatment-Emergent Adverso Events Considarad
Potentially Clinically Significant
Double-Blind Treatment

Paticnt ID | Visit | Event Start Date Stop Date Severity
ine

008-0358 107_ | Hypercholasterolemia 02 May 2001 | none mild

028-1357 105 | Diabates mellitus NOS Oct 1998 nene moderate
| 028-1362 167 _| Blood cholestorol increised | 27 Sopt 2001 neae madeniie

041-2003 164 | Diabetes mellitus NOS 1974 nong savera

200-8603 101 | Diabates mellitus NOS  Mar 2061 neaa moderate

Placehe

015-6703 114 | Dishetic retinopathy 3 April 2001 none mild

025-2186 108 | Supraventricular Fab 1995 noae moderate

tachycandia

Smme BAP RINSHGHT SASPOM (POSYRMMIM

e POTENTIALLY CLINICALLY SIGNIFICANT CHANGES (PCS)

Three olanzapine patients demonstated PCS non-fasting glucose levels and two had PCS urine
glucose levels (2/155 versus 0/104 placebo). Three olanzapine treated patients and no placebo-
treated patients discontinued due to non specific abnormal liver function tests. 3/207 (1.4%) of
olanzapine treated patients experienced PCS non-fasting glucose levels versus 0/124 in placebo.
Three olanzapine patients discontinued secondary to weight gain compared to no placebo treated
patients.

Orthostatic hypotension as defined as 20mmHG decrease in systolic blood pressure concurrent

with a 10bpm increase in pulse standing versus supine was seen in 7.9% (13/165)of the
olanzapine group and 2.1% (2/97) patients in the placebo group.
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¢ HGHL: TREATMENT-EMERGENT HIGH OR LOW VALUES AT ANY TIME

The Sponsor notes there were no statistically significant treatment group differences at any time
in the double-blind treatment. Alkaline phosphatase elevations, ALT, Basophils, GGT,
Hemoglobin A1C, prolactin (11.5% versus 3.1%), mean hemoglobin concentrations (MCHC)
elevations, segmented neutrophils, and urine nitrites occurred at rates greater than 2% and at
least twice the frequency as seen in the placebo group. Treatment emergent high eosinophil
counts were seen in 1.5% of the open-label patients, of which 0.2 % were PCS, and 1.9% (4/211)
of olanzapine treated patients and no placebo treated patients (0/121) in the double-blind period.
None of the elevated eosinophil counts in the double-blind period were considered

PCS.

Bicarbonate (44/176 olanzapine versus 16/102 placebo), and non-fasting glucose, bilirubin
(21/158 olanzapine versus 6/83 placebo) reductions occurred at rates of > 2%. Both high
(6.7%o0lanzapine versus 1.8% placebo) and low segmented neutrophils occurred. Urine ketones
and urine protein were seen almost equally between groups (~4.8% and ~4.0%) although given
the numbers in the placebo group (n=102), this data is likely to include LOCF from early in the
double-blind period and may reflect the effect of olanzapine on both groups. Elevations in AST,
uric acid, CPK, leukocyte count also were seen at similar rates in both olanzapine and placebo
groups. The placebo group number is high, therefore it is likely this data is from early in
randomization.

.« HGHL: TREATMENT EMERGENT HIGH NON-FASTING GLUCOSE OPEN-
LABEL ACUTE TREATMENT

Treatment —emergent nonfasting glucose values of at least 13.875 mmol/L (250 mg/dL) were
considered potentially clinically significant and occurred in six patients (6/645). 10/637 patients
(1.6%) experienced values considered suggestive of diabetes (> 11.1 mmol/L or 200 mg/dL).
Additionally, glycosylated hemoglobin (HbA 1c) was evaluated in HGHL. (Page 177 HGHL
main study report).

The Sponsor notes that three of the10 with values suggestive of diabetes had known pre-existing
diabetes. The remaining seven had neither a clinical diagnosis of diabetes nor use of anti-
diabetic therapy prior to study entry, although one had a history of hyperglycemia and was
overweight with a BMI of 28.6. The Sponsor notes all had one major risk factor for diabetes. Of
the six remaining, one patient aged 69 was neither overweight nor with a baseline elevated
hemoglobin Alc.

e TREATMENT EMERGENT GLUCOSE ABNORMALITIES DOUBLE-BLIND

High non-fasting glucose values considered potentially clinically significant, as defined above,
occurred in 3/207 (1.4%) of the olanzapine treated patients and none of the placebo patients.
Non-fasting glucose values suggestive of diabetes occurred in 3/206 olanzapine and 2/122
placebo treated patients. Of the two placebo patients, one had only one occurrence of an
elevated non-fasting glucose and had risk factors for diabetes including being overweight. The
other patient had a pre-existing history of diabetes and was on metformin. Of the three
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olanzapine-treated patients, one was not overweight at baseline but became overweight and at
had an elevated HbA1C at the beginning of open-label. Both of the other two patients gained
weight in the study and had elevated HbA 1¢ measures at the beginning of the open-label period.

VITAL SIGNS AND WEIGHT (Sponsor-prov1ded tables 1SS.6.15 and ISS 6.16 may be found
in the appendix)

Olanzapine treated patients showed a significantly different change in weight from baseline of
the double-blind treatment period to endpoint. From the beginning of the open-label period at
which the mean weight was 83.18 kg to the end of open-label, the mean change to endpoint was
3.05 kg (p168/17467). The mean weight of patients entering the double-blind period was
85.94kg. Additionally, 29.1% of patients in the open-label acute treatment phase experienced
potentially clinically significant changes in weight (increase of at least 10% of body weight as
defined in the HGHL study report, p 71).

During the double-blind period, weight gain was seen in 16.1% (36/224) of the olanzapine
patients and 3/133 (2.3%) of the placebo patients while weight loss was seen in 7.1% of the
olanzapine patients and 12.8% of the placebo patients.

Orthostatic hypotension was seen at ~ 3.5x the rate in olanzapine treated patients than in placebo
treated patients (7.9% and 2.1% respectively).

E-7. HGHL: EKG CHANGES:

One patient discontinued treatment in the olanzapine group secondary to abnormal EKG NOS
(not otherwise specified). No EKG related discontinuation occurred in the placebo group.

QRS prolongation, as defined a priori, was seen at greater than 3 times the rate in the olanzapine
treated group versus the placebo group and in 7.8% (12/153) of the olanzapine treated patient
versus 2.0% (2/101) of the placebo treated patients (p=.052).

The Sponsor performed additional analyses of QT intervals with criteria as defined in the
appendix. A tendency to QT prolongation was seen in the olanzapine treatment group. This was
not seen in the placebo group. The Sponsor notes the incidence of potentially significant
prolonged QT intervals tended to be numerically higher in the drug treated patients versus the
placebo treated patients although incidence was low overall. There was a difference in the
incidence of patients with an increase of at least 30ms on the QTcB.

QTcB prolongation was seen in 4.5% (8/179) of the olanzapine treated patients and 0.9% (1/117)
of the placebo treated patients. QTc prolongation >60msec by Fridericia’s and by Bazett’s was

seen only in the olanzapine treated group with 2/181 seen with each method.
Corrected QTc Intervals (Taken from Sponsor table HGHL.12.32.)
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QTcB>= | p- QTcB p- QTcF p- QTcF p- QT¢F | p-
30msec value | Male>=450mse | value | Nale>=430msec/ | value | >=30msec value | >=60 | value
;’f:cm ale>=470 Female>=450mse e
¢ .
P|1/118 032 | 1/117 093 | 3/115 S35 1 1/118 095 | 0/118 | .521
(0.8%) (0.9%) (2.6%) (0.8%)
0| 11/181 8/179 8/174 9/181 2/181
(6.1%) (4.5%) (4.6%) (5.0%) (1.1%)

Mean changes from baseline to endpoint in QTcB and QTCcF are as follows (Sponsor provided

Table HGHL.12.30.) As outlined in this table, these changes are unlikely to be clinically

significant. Additionally, the high numbers (n) indicate that these are not representative of end of

study data.

Table HGHL.12.30.

Electrocardiogram Intervals and Heart Rate

Mean Change from Baseline to Endpoint
BDouble-Blind Treatment

Rosearch Project Code: FID

Variablos
Analyzed Tharapy

Change ta
......... 108ecaaun o

n  Mean an Mean &0
118 7a.19 12.51 3.20 11.29
181 75.06 12.28 %.29 12.5¢
i1s a.15 0.02 .00 0.01
181 0.15 g8.02 8.00 a.01
118 0.08 a.01 8.00 0.031
181 0.08 0.01 0.00 Q.01
1us 422,40 16.40 5.38 15.80
81 421.08 19.43 1.60 17.32
118 408.7L 16.%2 3.34 13.14
181 406.52 18.09 1.87 16.43
118 383.64 30.86 6.38 24.55
18 373.78 30.13 2.0L 30.35

¥oto: Tha following invaestigators wore pooled
004 007 Ol6 Ol1 OL3 607 010 G:if 013 OLd
01S 018 021 034 03¢ 036 041 042 OSO

Appears This Way
On Original
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E-8. EPS

Extrapyramidal symptoms (EPS) were assessed using the Barnes Akathisia Scale, the Simpson-
Angus Scale, and the AIMS. Mean change from baseline to endpoint (LOCF) was assessed with
ANOVA for between-group comparisons and with Student’s t-test for within group comparison.
Treatment-emergent parkinsonism was assessed as the proportion of patients with a Simpson-
Angus scale total score >3 at any double-blind visit/patients with a total score < 3 at baseline.
Treatment emergent akathisia was assessed similarly with a Barnes Akathisia global score > 2 at
any double-blind visit among those with a baseline <2. Treatment-emergent abnormal dyskinetic
movements were assessed using the proportion of patients with a score of > 3 on any one of the
AIMS items 1-7 or a score of > 2 on any two of the AIMS items 1-7 at any double-blind visit
among those without either of these scores at baseline.

The Sponsor’s analyses of treatment emergent EPS at anytime in the open-label acute period
shows 4.5% of olanzapine treated patients (30/669) demonstrating symptoms of parkinsonism as
evidenced by Simpson-Angus scores and 8.2% (52/638) of the patients developing akathisia as
noted by Barnes scores. As taken from the Sponsor’s table HGHL.12.13, during the open—label
acute treatment period, EPS scores mean change from baseline to endpoint were:

Variable | Therapy |n Mean Standard | Mean Standard | p-value
baseline | Deviation | endpoint | Deviation ‘g":(t)'l‘l‘:

Simpson | OLZ N=697 0.43 1.38 -0.07 1.30 0.082

Total

Barnes 04 | OLZ N=698 0.27 0.59 -0.14 0.61 <.001

Data from the double-blind treatment phase is shown below. Given the numbers in the groups
(n) , these may not represent extended treatment as patients were not-in the study.

Table 7.1. EPS Rating Scales Mean Change from Baseline to Endpoint
F1D-MC-HGHL
Change to Therapy Effect
Baseline Endpoint _* p-Values
Varinble Therapy N Mean SD __ Mean SD Original _ Corrected
Simpson-Angus Total Placebo 134 030 100 -0.03 0.75 487 811
Olz 24 029 101 001 0.87
Barnes Global Placesbo 134 003 024 017 0.50 007 066
Olz 24 009 037 0.03 0.42
AIMS Total Placebe 134 006 034 0.10 0.63 1o 091
Olz 24 013 0.68 -0.01 041

Abbraviation: AIMS = Abnarmal Involuntary Movement Scale; Olz = olanzapine; SD = standard
deviation,
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Table HGHL.12.34.  Extrapyramidal Scale Scores
Categorlcal Analyses
Doubls-Blind Treatment

Preatmant Emargent 98 Thazspy " n (%) P-Valua
Parkingonism {Simpson-Angus)-Roytina Placara 118 a D.o% 163
o1z 206 s 1.4%
Akathisia (Harnas)-Anytine Placedbo 113 1 Q.8% 036
o1z 194 9 4.8%
Dyskicasia (AIME) -Anytime Plagebo 133 1 0.9% 381
o1x 116 o C.0%
Dyskinasia (AING) -Ead Point Placaebo 133 T 0.8% EL DS
o1z 216 0 a.g%
Dysxingsia (AINS)-Last 2 Visits Plagado 133 ] 0.9%
o

o1z ns

E-9.0THER STUDIES/INTEGRATED DATABASES
E-9a. Deaths:

Including the pivotal study, seven olanzapine treated patients died either during the clinical trials
or within 30 days of discontinuation. Two lithium and 3 placebo deaths were noted. Most of the
olanzapine and placebo deaths and one of the lithium deaths were due to suicide. One of the
suicides in the olanzapine group was rated as possibly related to study medication. This patient
experienced the death of a parent three weeks earlier, had been experiencing akathisia for several
months, and did not have a prior history of suicide attempt. Given the ongoing akathisia, some
degree of association with the study drug cannot be ruled out. Cardiac arrest/stroke and
“arteriosclerotic cardiovascular disease with myocardial fibrosis and diabetes mellitus” account
for two patient deaths in the olanzapine group. These two deaths do not appear likely to be
related to the drug.

Rates of suicide attempt and suicidal ideation are listed as .08% and 2.9% for the treatment
emergent adverse events in the Integrated Database (HGHL, HGHT, HGHQ, HGHD, and
HGEH). No formal assessment of suicidality is presented.

HGHT: No olanzapine patients died. Two lithium treated patients died in the double-blind
phase, one by suicide after 8 months of treatment, the other, from injuries sustained subsequent
to car versus pedestrian collision nine months into treatment.

HGHQ: One olanzapine treated patient died in the double-blind phase after 13 days of treatment
- secondary to injuries sustained in a motorcycle accident. Although the narrative does not provide
contributory details otherwise, it may be found in the appendix.

HGHD: One olanzapine treated patient completed suicide in the extension phase of the study.
This event was thought by the Investigator to be possibly related to the study drug as akathisia
was ongoing at the time. Based on the narrative, this possibility cannot be ruled out. However,
the patient had experienced the death of a parent three weeks earlier.

HGEH: One olanzapine treated patient was found dead one day after completing the open-label

extension. The autopsy report indicated the patient died of “arteriosclerotic cardiovascular
disease with myocardial fibrosis and diabetes mellitus as contributing factors”. This does not
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appear likely to be caused by olanzapine. The narrative may be found in the appendix of this
document.

HGFU: OPEN-LABEL EXTENSION: There were no patient deaths during the extension phase.

HGGY: 6 MONTH OPEN-LABEL EXTENSION/ACUTE PHASE UPDATE (Olanzapine
monotherapy versus placebo) Five deaths occurred during the study or within 30 days of
completion. Two were of olanzapine treated patients. One patient who completed acute treatment
with olanzapine and then moved into open-label, committed suicide by hanging approximately
two-three weeks after starting open-label. The second patient completed the acute phase
randomized to olanzapine and continued into the open-label phase. This patient committed
suicide by hanging two days after starting open-label. As suicide is a risk of bipolar illness, it is
difficult to determine relatedness to treatment efficacy. Narratives may be found in the appendix.
There were two suicides and one homicide in the placebo treated group during the double-blind
period.

E-9b. Serious Adverse Events (SAES): -

HGHT: 20 % of the olanzapine treated and 29.4% of the lithium treated patients experienced
serious adverse events. The most common serious adverse events in the olanzapine group were
mania, depression NOS, hypomania, and anxiety “NEC”. The most common serious adverse
events in the lithium treated patients were mania, depression NOS, bipolar I disorder, and

- hypomania. Mania occurred more frequently in the lithium group (15.9% versus 6.9%). Syncope
and blood cholesterol increased were reported in two and one patients respectively for
olanzapine. One event of syncope was considered PCS. One syncope resulted in discontinuation.

HGHQ: The most common serious adverse events that occurred in the double-blind and
extension phases of the study for both treatment groups were suicidal ideation and depression
NOS. There was no statistical difference between groups for any event. Liver function test
abnormalities occurred in two (1.6%) of the olanzapine treated patients and none of the
divalproex treated patients.

- HGHD OPEN-LABEL EXTENSION: It appears that 43 patients experienced adverse events
in the open-label extension. Manic reaction was the most common (4.4%). Out of 249 patients,
one patient each experienced deep thrombophlebitis and pulmonary embolism, hypotension,
grand mal convulsion, myocardial infarction, and septo apical cardiac aneurysm (p 30,

HGHD _open.pdf). Three patients experienced treatment emergent diabetes mellitus during the
open-label extension per the text (HGHD_OPEN. pdf) although only one is listed in table
HGHD.4.17.

HGEH OPEN-LABEL EXTENSION: The Sponsor states, “No patients experienced an
adverse event that was serious, unexpected, and possibly causally-related to study drug during or

within 30 days of discontinuation from the trial.”

HGFU EXTENSION PHASE: Fourteen patients experienced 19 SAEs of 11 different types,
with depression the most common (n=8, 8.1%).

Page 52



HGGY ACUTE: Of adverse events leading to discontinuation, suicidal ideation occurred in
3/370 or 0.8% of the olanzapine treated group, 2/377 or 0.5 % of the placebo treated group, and
1/86 or 1.2% of those on combination olanzapine and fluoxetine. Suicidal depression occurred
in 1/370 patient (0.3%) in the olanzapine group and none of the placebo group. Suicide attempt
occurred in 2/377 or 0.5% of the placebo patients and 1/370 or 0.3% of the olanzapine patients.

HGGY OPEN-LABEL EXTENSION: Twenty-two serious adverse events were reported by 19
patients. The serious adverse event of depression occurred at 4.4% and suicide attempt occurred
in 0.7%, two of whom completed. Congestive heart failure and deep venous thrombophlebitis
occurred in 1 patient each out of 562 (0.2%).

Integrated Database Serious Adverse Events/Adverse Events: As per the March 19, 2003
update, the Sponsor reports that 11.1% or 223 olanzapine-treated patients experienced 127
different types of serious adverse events (333 events in total). Mania occurred in 42/2001(2.4%)
patients, depression (1.8%), suicidal ideation (1.5%), suicide attempt (0.7%), completed suicide
(0.1%), homicidal ideation (0.1%), depression suicidal (0.1%), depressed mood (0.3%), and
depression aggravated (0.2%).

Although depression is expected in bipolar illness, depression as an adverse event is seen
throughout the databases. Additionally, the Sponsor notes that there was a statistically greater
incidence of depression NOS in olanzapine-treated patients in HGHT (November, ISS p.47). The
Sponsor will be asked to consolidate the analysis of depression by clusters of symptoms and/or
to analyze HAM-D subscales in order to assess whether olanzapine may be precipitating
depression more frequently than placebo in the double-blind period of HGHL. Additionally, the
Sponsor will be asked to perform an assessment of suicidality.

E-9¢.DISCONTINUATION SECONDARY TO ADVERSE EVENTS:

HGHT: Forty-one olanzapine-treated (18.9%) and 55 lithium ( 25.7%) treated patients
discontinued due to adverse events. The Sponsor states this difference was not statistically
significant (p=.105). For olanzapine-treated patients, the most common adverse events causing
discontinuation were depression NOS, mania, and depressed mood. For lithium patients, the
most common adverse events causing discontinuation were mania and depression NOS.
Syncope occurred in one olanzapine patient.

HGHQ: 24.8% of the olanzapine group and 19.8 of the divalproex group discontinued
secondary to an adverse event. The most common event for both groups was depression NOS.
There was no difference between groups for this event. Suicidal ideation leading to
discontinuation occurred in 2.4% of both groups. Weight gain occurred in 4 patients on
olanzapine and none on divalproex.

HGHD OPEN-LABEL: Sixteen patients (6.4%) discontinued secondary to an adverse event.
These included two with depression, four with manic reaction, and two with suicide attempts.
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HGEH OPEN-LABEL EXTENSION: Seven patients discontinued secondary to adverse
events. Two of these discontinued secondary to depression and one secondary to hyperglycemia.

HGGY: A total of 10.7% discontinued the open-label phase. Somnolence (1.6%), depression
(1.4%) and weight gain (1.4%) were the most common events. -Suicide attempt occurred in 0.5%
and QT interval prolongation in 0.5%.

E-9d. DISCONTINUATIONS SECONDARY TO LABORATORY
ABNORMALITIES/TREATMENT EMERGENT ADVERSE FINDINGS/PCS
FINDINGS:

The Sponsor reports that in the overall integrated database, 20 olanzapine treated patients
discontinued due to laboratory measure abnomalities: 12 were secondary to liver function tests
NOS abnormality, 2 to hepatic function abnormal NOS, 2 to hypothyroidism (acquired), and
one each to increased ALT, AST, blood glucose, blood triglycerides. Based on this information,
there is no apparent indication for a label change.

In the ISS, no patient (n=0/1406) experienced PCS changes in cholesterol (page 325, ISS of
November). However, the definition of a PCS cholesterol level is fairly high at 15.516 mmol/L
or 600 mg/dL. Additionally, the appearance of treatment emergent events of high cholesterol
may be artificially diminished in the ISS as the baseline measures appear to be from the baseline
of double-blind and, in some of the databases, exposure to olanzapine began in open-label.

VITAL SIGNS

As per the Sponsor, there were no discontinuations secondary to vital signs in any of the
databases.

EKG:

The proportions of patients with QTcB and QTc¢ F abnormalities (> 450 for males/470 females)
in the overall datases were 3.3 % and 0.4%, respectively. There was one discontinuation
secondary to “ECG abnormal NOS”. Three potentially clinically significant QT interval
prolongations were seen in the open-label extension of HGGY. A QTcB prolongation to 496
msec (QTcF=478.3msec) was seen in HGHD in a patient who was 451.3 QTcB at visit 1. A
later visit showed an interval of 408.4msec.

Compared to lithium (double-blind data, HGHT-ISS p 170), QTcF prolongation > 60msec
(5.3%=9/170 versus 0.5%=1/184) and QTcF prolongation > 75msec (2.9% = 5/170 versus
0.5%= 1/184 occurred in a larger proportion of olanzapine treated patients. QTcF > 30 msec
occurred in 18.2% of olanzapine and 12.0% of lithium treated patients. Compared to divalproex
(double-blind and extension, ISS p 277), QTcF prolongations > 30msec occurred in 16.3%
(17/104) of the olanzapine patients and 10.9% (11/101) of the divalproex patients. QTcF > 60
and 75 msec were lower in this study with 2/104 olanzapine treated and 1/101 divalproex treated
patients experiencing > 60 msec and no patients in either group experiencing > 75msec.
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E-9E.GLUCOSE/WEIGHT

In the November, 2002 submission (ISS, page 371), the Sponsor notes that in the overall
integrated database the incidence of treatment-emergent nonfasting glucose >200 mg/dL at any
time when the baseline was less than 200 mg/dL was 2.5%. Thirty five (7.2%) olanzapine
patients had treatment-emergent HbAlc>6.1. Three had baseline diabetes, seven had abnormal
“glycemic control” at baseline and 13 were taking other medications that are “associated with
increased risk for glucose dysregulation”. Thirty-two of these patients and had an average
baseline HbA 1c of 5.9% but were not known to have diabetes at baseline. One patient had no
baseline characteristics suggestive of glucose dysregulation and developed treatment emergent
elevated HbA lc and a treatment-emergent nonfasting glucose abnormality. The Sponsor notes
risk factors for diabetes for this patient at baseline and weight gain during olanzapine treatment.

The Sponsor indicates that weight gain of at least 7% was seen in almost 40% of the patients in
the overall integrated database. Almost half of these reported “weight increased” as an adverse
event although the Sponsor notes that only 1.2% of patients discontinued secondary to weight
gain. 29.2% of patients gained weight in the open-label extension of HGGY. (Please see the
appendix for a Sponsor provided table ISS.11.13. detailing weight gain > 7% across databases)

E-9F.EPS

In the overall integrated databases, the incidences of treatment-emergent parkinsonism were
2.4% in HGHL -7.9% in HGHQ, akathisia, 4.6% in HGHL to 18.4% in HGHT, and dyskinesia, 0
% in HGHL to 9.2% in HGHQ. The Sponsor notes the incidence of EPS-related adverse events
“was generally low, with no events suggesting cause for concern”. The Sponsor notes that there
were “no statistically significant differences between olanzapine and comparator groups in the
proportions of patients experiencing treatment-emergent EPS, based on predefined changes in
EPS scale scores.” Information from the November ISS, indicates that akathisia as an adverse
event was seen with “statistically significantly greater incidence” in olanzapine-treated patients
in HGHL and HGHQ (November ISS, p.47).

VIII. Dosing, Regimen, and Administration Issues

Modal dose for the HGHL open-label period, in which patients were stabilized, was 10.0mg with
amean of 11.8 mg, median 11.3 mg and standard deviation of 7.5 mg. The double-blind period
of HGHL dosed patients between 5 —20 mg day. This is consistent with dosing as recommended
for the acute mania indication. The modal dose in the double-blind treatment phase was 10.0
mg, the mean was 12.5, the median was 10.9 and the standard deviation was 5.0. The Sponsor
indicates that study compliance was high (>90%) in both the treatment and placebo groups.

Drug Abuse Potential and Overdose:

The Sponsor submitted a section of this submission specifically addressing these issues. Based
on this information, there is no indication for label changes at this time.
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IX. Use in Special Populations

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

Subgroup analysis was performed within the pivotal study for both safety and efficacy measures.
Given the large attrition rates, the interpretation of the data may be questionable. Subgroup
analyses for time-to-symptomatic relapse and incidence-of-symptomatic relapse may be found in
the appendix (Sponsor-provided tables).

The Sponsor notes that subgroup analyses of relapse rate based on the psychiatric features of the
index episode, such as absence or presence of psychotic features, did not affect the performance
of olanzapine.

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

Efficacy subgroup analyses from the pivotal study are presented above. Excerpts from Sponsor-
provided table HGHL.12.19 of treatment emergent adverse events with regard to age, gender,
and ethnicity are presented below. With regard to depression, patients under the age of 40 on
olanzapine experienced depression at twice the incidence of those > 40 years of age.

Plagero o1x Homoganaity Canparison
Evant AGE " a o} N -1 (%) of Oads Ratio #Within 8trata
Abdaninal paino NOS < 40 69 1 (2.43 104 o -058 399
> 40 7 8 121 2 (1.7 $19
Deprossien < ¢0 69 9 104 E) .7y .09 .012
>= 40 &7 4 5.0} 121 Q €3.3) 459

Nine “Caucasion” patients (4.6%) and no “Other” patients lost weight in the double-blind period.

Table HGHL.12.19.  Treatmemt-| amrgenuuverso Events

pe. In Odds Ratie
Doubie-8lind Treatment (conduded)

oiony
Traat oG = L x

Naignt cecrast Caucantra un "3 n - us
Jttmr 13 &.2y o

C. Evaluation of Pediatric Program

A pediatric waiver was granted.
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b(5)

D. Comments on Data Available or Needed in Other Populations

The Division agreed that one positive well designed and adequately controlled study evaluating

the efficacy of olanzapine compared with placebo in the prevention of relapse in bipolar disorder
would be acceptable to obtain a claim for maintenance. The pivotal study, while statistically

meeting criteria defined for primary efficacy, does not demonstrate clinical efficacy in the long

term, up to 7, treatment of bipolar I disorder in patients who initially responded to

treatment. The attrition rate for the olanzapine group is clinically significant, demonstrating a b(4)
median time-to-discontinuation for any event of approximately 55 days. Therefore, long term

efficacy has not been demonstrated. This may, in part, be a result of sub-optimal clinical

responses, yet adequate protocol responses, in the “stabilization” phase demonstrating that

patients actually require longer stabilization than this trial studied. :

Additionally, as presented, the data from this study support that olanzapine can be used clinically

for an extended time in acute mania, beyond the current acute mania indication. As seen in the

pivotal study, the data do not support monotherapy for long- term, up to 7}, maintenance h(4)
in most patients.

Larger representation of non-Caucasian patients, larger numbers, would be useful in assessing
any efficacy or safety differences between races/ethnicities. Specifically, diabetes, weight gain,
and cardiac issues need better evaluation in non-white populations.

Otherwise, no specific requirement for testing in other populations was made by the Division
before filing of this supplement.

X. Conclusions and Recommendations
A. Conclusions

The indication of long term treatment of bipolar I disorder, forupto{_ 1 with olanzapine h(4)
monotherapy is not supported by the data from the pivotal trial. I recommend the Division

consider an approvable action on supplemental NDA 20-592 for the use of olanzapine for the
treatment of bipolar I disorder with an index manic or mixed episode for up to approximately
C 1. The rapid attrition and “relapse” rates of the olanzapine and placebo groups
respectively make it difficult to interpret the data in the pivotal study and do not allow this

reviewer to conclude olanzapine is efficacious for up tol”" “Jas implied in the proposed b(4)

label or long-term treatment as stated in the proposed label.

The data show that by approximately day 56 (two-protocol months) of double-blind treatment,
50 % of the olanzapine-treated patients (and 74% of the placebo-treated patients), are no longer
in the study. If one assumes time at symptomatic remission, as defined by the protocol, is
equivalent to stabilization, this would mean that once stabilized, most patients will have either
relapsed or discontinued the medication within three months. This reviewer does not argue the
fact that olanzapine clearly statistically separates from placebo on time to “relapse” as defined in
the study. Additionally, there are approximately 25% of the olanzapine treated patients and 8.8%
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of the placebo treated patients in the study at 273 days. The clinical interpretation of this is
difficult secondary to the high attrition rates and the suggestion from the data that patients
perhaps are not clinically stable before randomization occurs.

An indication for treatment duration longer than the present approval for acute mania in bipolar I
patients with manic or mixed episodes is supported by the data in the pivotal study. Therefore,
this appears to be an approvable action if the Division decides to take such an action. The length
of time of this effect is difficult to determine. Therefore, language for labeling is difficult to
determine. Taken in its entirety, the results of the pivotal trial suggest that the stabilization period
in the pivotal study is too short. The rapid “relapse” seen in the placebo group may reflect, in
part, the withdrawal of treatment in patients who are not fully clinically remitted. Conversely, the
treatment group continues to stabilize more fully. However, within a few months, the treatment
group suffers high attrition through either relapse or discontinuation.

Controlled safety information for a duration longer than three months is not provided in the
pivotal study secondary to the high attrition/and or relapse rates. HGHT and HGHQ are not
designed to establish long term safety as they have no placebo arms. Open-label studies only
provide hints at rare serious adverse events.

Safety areas that are of interest at this time are the [_ - 1 seen across all studies, emergent b(5)
hyperglycemia, QTcF prolongations as seen in HGHL, treatment-emergent EPS, and orthostatic

blood pressure changes. Of these, this reviewer believes that the label should be modified to

strengthen the language regarding T 7] potential glucose dysregulation. Other safety b(5)
areas of interest such as hyperuricemia, hypercholesterolemia, and elevated eosinophil counts are

not unique to this patient population. However, further analysis of these findings may elucidate

the extent of any drug effect.

HGHL data showing olanzapine patients relapsing more often into depression, while not
interpretable at this time, is worth further exploration as is the suggestion of a differential effect
by origin (“Caucasian” versus “Other”) on weight loss. As the bipolar patient population will
include younger females, issues of teratogenicity will be important to define more clearly in the
future.

B. Recommendations

Whether the benefits of this drug outweigh the risks of this drug for use beyond = I b(ﬁ)
cannot be adequately assessed as clinical long term, up to{_ 7, efficacy is not supported by b( 4)
the data from this study and the numbers of patients for long term safety analysis are too small.

This reviewer recommends that the Division consider granting an approvable action for a claim

of either continued acute efficacy or possibly, extended efficacy. The Sponsor will need to

supply additional information in support of this potential action as well as new proposed label

text. Proposed label text should include stronger language for the potential of treatment-

emergent T 7} and possibly for glucose dysregulation. Additional safety analysis is b(5)
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requested for several laboratory measures and adverse events to assist in labeling decisions.
Treatment emergent depression and suicidality should be assessed as indicated below.

As part of a complete response to a potential approvable action, it is recommended that the
Sponsor provide the following:

1)

2)

3)

4

3)

6)

7

8)

9

a formal analysis of time- to-event without sites 34 £ 3. b‘4)

an exploration and analysis of treatment emergent suicidality and an analysis of the HAM-D
scores for items 1 and 3 as a separate analysis to examine possible precipitation of depression
in this population.

re-coded patient disposition table(s), as discussed in section VI C of this document. If there
is/are a reason(s) for the apparent discrepancies noted earlier in this review, please explain.

a definition for the phrase “Reporting Interval Completed” as used in the disposition table(s)
in the pivotal study.

a definition of “Days in Remission™ as seen in table HGHL.14.11 and clarification as to
when patients were randomized.

the percentage of relapse, as per Table HGHL.14.11, for the interval 21-28 days and the
interval > 35 days and provide an analysis of time in “remission” to time-to-“relapse” and
time in “remission” to time-to-event.

a re-analysis of cholesterol measures using a high of 250 mg/dL afier a normal baseline or a
change of 50 mg/dL from baseline with the analysis performed as outlined in #8.

a presentation of the laboratory values of eosinophils, uric acid, urine ketones, and
cholesterol, stratified from the beginning of the open-label period to the last visit of the
double-blind period and from the beginning of double-blind to the last visit of the double-
blind period for the pivotal trial and possibly all databases with double-blind extensions.

a detailed description, to include results of any tests performed or consultation received, of
the convulsive event seen in the open-label period of HGHL is requested.

10) Within the active and placebo controlled databases, for any PCS EKG or syncopal events,

SAEs related to EKG findings or syncope, or discontinuations secondary to either EKG
findings or syncope, please provide vital signs to include orthostatics and EKG data taken at
the time of the event. If none are available, this should be stated clearly.

11) Although not essential to approvability, the Sponsor is asked to explain the patients in the

pivotal study for >365 days as the protocol required both SPIII and IV to have a combined
maximum duration of 12 months.
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XI. Appendix
A. Other Relevant Materials
Tables, graphs, and narratives as provided by the Sponsor.

B. Individual More Detailed Study Reviews (If performed)
NA
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Table 1. MedDRA Preferred Terms Reported at a Rate Within Bipolar
Patients of = Twice that Reported in Nonbipolar Patients and
with an Absolute Number of Bipolar Cases of 26

McdDRA Preferred 'l'em; Rep;ming Ratie (%) Reparting Ratio (%) Proportional ’
(MedDRA 4.0 version) Within Binolar Patienty Within Nonbipotar Patients § Reporting Ratis
§ (PRRY
Mania 2.08% 6.68% 3.06
Deprssion NOS 2.00% 0.79% 253
Disturbance in Attention 0.68% 0.28% 243
Bipolar Disorder NEC 048% 0 {no casas) 9999
Shont Tam Memory Loss 0.36% 0.09% 4.0
Depression Suicidal 0.36% Q.05% 72
Mantal Impaiment NOS 0.32% 0.15% 213
Read Tr..‘lfﬁc Accident D.28% 0.06% 4.67
Abnormal Dreams 0.24% 0.11% 218
Drug Screen Positiva 0.28% 0,108 28
Shoep Walking 0.36% D.08% 45
Mood Swings 0.24% 0184 24
Abaove 12 terms prouped together LIS% 2.48% 313
(hipolar sympiomy)
Joint Swelling 0.60% 0.28% 214
Paripheral Swelling 1.88% 0.81% 232
Fluid Retention 0.60% 0.21% 286
Cardiac Failure Congestive O48% 0.12% 40
Swelling NOS 040% 015% - 267
Abdorminal Distension 0.80% - 0.35% 229
Authritis NOS 0.24% 0.05% 4.8
Abave 7 terms grouped together 501% | 198% 2.8
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Table 1. MedDRA Preferred Terms Reported at a Rate Within Bipolar
Patients of > Twice that Reported in Nonbipolar Patients and
with an Absolute Number of Bipolar Cases of 26 {continued)

MeciDRA Preferred Term Reporting Ratlo (%) Reporting Ratla (%) Proportional
MedDRA LG version) Within Bipelar Patients Within Nonhipolar Patients § Reporting Ratie
‘ CRR)

Drug Lavel NOS Decreasad 0.52% 0.12% 433

Dmg Withdrawal Syndroma 0.52% 0.24% 237

Labomatory Test Abnormal NOS D36% 0.05% 6.0

Anticonvalsnt Drug Level NOS 036% 0.03% 72

Betaw Therapeutic

Drug Leval NOS Decrensed 0.28% ‘ 0.02% 140

Above S terms grouped together 2.05% 8.49 413

Riood Presssre Increased 0.72% 0.25% 288

Thinst 0.60% 0308 20

Drocling ) 0.56% 0.26% 215

Hypoglycaemia NOS 048% 0.19% ' 253

Anoroxia 048% 0.19% 253

Hunger 0.48% 0.06% 8.0

Incontinence NOS 040% 0.18% 222

Jarky Movement NOS 040% 0.17% 235

Neock Stiffness 6.36% 0.17% 212

Cough 0.36% 0.14% 257

Sluggishnass 036% 0.07% 514

Blood Creatinine Increzsed 832% 0.15% 213

Tianitus 032% 0.15% 213

Respimtary Distress D32% 0.11% 291

Ranal Failure Acute 0.28% 0.13% 215

Skin Discolomtion 0.28% 0.10% 28
MedDRA Preferred Term Reporting Ratio (%) &Mng Ratio (%) Proportional
(MedDRA 4.0 version) Within Eipdl;r Patieats Within Nonbipolar Patients § Reporting Ratie

FRR)

Blood Thyroid Stimulsting Hormone 0.28% 0.06% 4.67
Increased
Facial Palsy 0.25% 0.11% 227
Nentrophil Count Dacressed 0.25% 0.11% 227
Coordination Abnormat NOS 0.24% 0.10% 24
Digbatic Coma NOS 0.24% 0.09% 267
Ammonia Tncreased 0.24% 6.02% 120

Abbreviations: NEC = not elsewhere classified: NOS = not otherwise specified.
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INCLUSION/EXCLUSION CRITERIA: SPONSOR -PROVIDED TABLES

INCLUSION/EXCLUSION CRITERIA HGHL: (Sponsor provided)

9.3.1. Inclusion Criteria
Patients could be included in the study only if they met all of the following criteria:

iy
[2]

31

4
51

ie]

(71

{8]

Was a male or female inpatient or outpatient, at least 18 years of age.

If female of childbearing potential, was using a medically accepted
means of contraception (in the judgment of the primary investigator).

Had a level of understanding sufficient to perform all tests and
examinations required by the protocol.

Was considered reliable.

Understood the nature of the study and signed an informed consent
document {(and/or a patient’s authorized legal representative

understood the nature of the study and signed an informed consent
document).

Had a diagnosis of bipolar I disorder and currently displayed an acute
manic or mixed episode (with or without psychotic features) according
to the DSM-1V (Attachment HGHL.2 in (Appendix 16.1.1) based on
clinical assessment and confirmed by structured diagnostic interview
Structured Clinical Interview for the DSM-1V-TR Axis 1 Disorders,
Research Version, Patient Edition (SCID-I/P). This included the
following diagnoses: 296.4x, Bipolar [ Disorder, Most Recent Episode
Manic; 296.6x, Bipolar I Disorder, Most Recent Episode Mixed.

Must have experienced at least two prior manic or mixed episodes
within 6 years prior to study entry.

If had an index manic or mixed episode, must have had a YMRS total
score 220 at Visit ‘1 and Visit 2.
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9.3.2. Exclusion Criteria
Patients were excluded from the study for any of the following reasons:

[91 Investigators and their immediate families, defined as the
investigator’s spouse, parent, child, grandparent, or grandchild.

[10] Participation in a clinical trial of another investigational drug less than
I month (30 days) prior to study entry (Visit 1).

[11] Persons who had previously participated in this study or any other
study investigating olanzapine, except patients who had participated in
other olanzapine short-acting intramuscular (SAIM) studies outside of
the United States.

[12] Female patients who were either pregnant or breast-feeding.

[13] Serious, unstable illnesses including hepatic, renal, gastroenterologic,
respiratory, cardiovascular (including ischemic heart disease),
endocrinologic, neurologic, immunologic, or hematologic disease such
that death was anticipated within | year or intensive care unit
hospitalization for the nonpsychiatric disease was anticipated within
6 months.

[14] Documented history of intolerance to olanzapine.

[15] Patients entering study receiving olanzapine must have discontinued
olanzapine use by Visit 2 (if prescribed olanzapine prior to the study).

[16] DSM-IV substance (except nicotine and caffeine) dependence within
the past 30 days.

{17] Treatment with remoxipride less than 6 months (180 days) prior to
Visit 2.

[18] Treatment with clozapine less than 4 weeks prior to Visit 2.

[19] Past diagnosis of schizophrenia or other psychotic disorders (including
schizophreniform disorder, schizoaffective disorder, delusional
disorder, brief psychotic disorder, shared psychotic disorder, psychotic
disorder due to a general medical condition, psychotic disorder not
otherwise specified) as defined in the DSM-IV.

[20] Current diagnosis of major depressive disorder, dysthymic disorder,
depressive disorder not othenwise specified (NOS), substance-induced
psychotic disorder, bipolar I disorder (single manic episode), bipolar [
disorder (most recent episode hypomanic), bipolar I disorder (most
recent episode unspecified), or bipolar 11 disorder, as defined in the
DSM-IV.

[21] Judged clinically to be at serious suicidal risk.

[22] History of allergic reaction to study medication(s).
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ALLOWED AND PROHIBITED CONCOMITANT MEDICATIONS DOUBLE-
BLIND PERIOD OF HGHL (Sponsor- provided table)

Table HGHL.2. Drugs Allowed (Y) and Drugs not Allowed {N) as Concomitant

Medications
Drug Class Episodic Use  Chronic Use
 Antihypertensives (including ACE inhibitorsi Y. __________. Y et

Cough/Cold preparations {except loratadine [Claritin])
Steroids (inhaled, topical, ophthalmic only)

Antiemetics
Amantadine
Anorexics
Antiarrythmics
Anticoagulants
AnticholinergicsP
Anticonvulsantsb
Antidepressantsb
Antipsychoticst
Benzodiazepinest
Calcium Channel Blockers
Chloramphenicol
Clozapine
Erythromycins
Guanabenz
Guanadre}
Guanethidine
Guanficine
Ketanserin
Lithiumb
Methyldopa
Metyrosine
Narcotics
Neurolepticst
Psychostimulants
Reserpine
Tryptophan
Valproated
Zolpidem

r Al A e - A R A G S R R A G A B R B B B S G A S e A B e A A S 4

ZREZZZZ 222222222222 2222222222222

ACE = angiotensin converting enzyme

8 Except calcium channel blockers and clonidine

b Except as prmitted in Section 3.8.
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Sponsor Provided Schedule of Events, TABLE HGHL.9.2.

Table HGHL.9.2. Study Schedule: F1D-MC-HGHL Study Periods I, I, and i

Description of Data vt | V2] vig | vs | verfvi-tdf viot[vier-| vied [viesjvies|vier| vite|vin] vites
103 -109 -115] Final)
Weeks until next visit 2Tdnyyi 1 1 1 1 1 1] 1 2 2 4 4 4 4
Informed consent X

X

»
s
b b
b b
b b
b B
b b
b b
b
b b
3
bl
E]
k3

k3
Lo
<
ta3
b3
»
]
b3
ka3
rs
w
"
k3

Praexisting conditions and adverss events
Historical illnesses und pravious medications
Study drug dispemnsad® X8
Concomitant medications
Visit comments

Adversa event follow-up. i necessary
Patient summary including commentse X
Laboratory Texlsb
C linical chemixtry</dlectrolytes
Hemntolugy
'Hagaﬁﬁs screen and prepnancy tastd
Urinalysis

Urine drug screen
TSH X
[Proladtinand FibATs X X X
contiuation oftable and TGOINOTRS ON NeXt page

b Bl B £ tad Ea3 B tad

] 9
»
s
sefels| ¢
B £ £
e
s
v o ™
o]
safoe)se
wefsedse
sefse )<
v oy
9 Y

¢ [ foedoe e [
¢

Table HGHL.9.2, Study Schedule: F1D-MC-HGHL Study Periods 1, II, and [l {concluded)
Dexeription of Data ¥I V2] Va4 ) vs | veT|ve-1q vior | vier-] vies [vies| vios|vioT)vite|viiH Vil
(2] -109 -115] Fizal
YMRS, MRS, PANSS, HAMD-21, MADRS, X X X X X X X X X X X Xi X X X
OGI-BP
-An AIMS X X X X X X X X X X{X X 1 X X X
X X X X X X X X X X § X X1 X X X
X {XxX} X Xt x| x]x X X ixIx]lxIx| x| x
X X X X X X} X X X
X X X XIlx ! xix|{x] x
X X X i X1 Xt xix{ixix
X X X X X X X X X X1 X Xix X X
X X X X1 X X i X X X
Unschatuled visits"

Abbreviations:  AIMS = Absommal Involuntery Movement Scale; CGE-BP = Clinical Global Impression Saverity of Ilness Scale-Bipotar Version, DSM-IV =
Diagnostic and Statistical Manual of Mantal Disorders, Fourth Editicn; HAMD-21 = Hamilton Dapression Rating Scale-21 item; HbA L = hemoglobin Ale:
MADRS = Moutgomery-Asberg Deprassion Rating Scale; MRS = Mania Rating Scale; PANSS = Positive and Negative Syndrome Scale; PGWB =
Psychwolopical General Wail Reing Schedule; SCID-I/P = Structured Clinical Interview for the DSM-TV-TR Axis [ Disccders, Research Varsion, Patient
Edition; SF-36 = Medical Cutcomes Study 36-Item Shott Formn Health Survey; SLICE/LIFE = Streamlined Longitudinal Interview Clinical Evalimtion from
the Longitudinal Interval Foll pE ton; TSH = thyroid-sti ing hormone; V = Visit; YMRS = Young Mania Rating Scale,

2 Electrecardiogram (ECG), physical examinatica, and psychiatric examination ot Visit | could b parformed within § days prior b Visit 1. Subsequent ECG
and physical examinations were to be performed on achal vistt dates,

b Labs could occur +t day relative to the visit, axcept at baseline visit(s). Labs for baseline visit(s) had to be collected on the dsy of the visit.

Any patient who showed an increase from baseline (Visit 2) in AST/SGOT, ALT/SGPT, GGT, total hilirubin, oc alkaline phosphatase 23 limes the upper

limit of the Iahoratory refirence ranga was to have the fallowing tests performed: 1gM anti-HAV, HBsAg, and anti-HCVab,

d A pregnancy test was o be per formed on all females at Visit 1 and when clinically indicated.

o
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Study Schedule Conclusion

2 Electrocardiograms (ECGs] and laboratory samples were completed at Study Period surrmries, which aocurred at the finat visit of Study Periods [, I, and
1.

T Double-blind kit assigned at last visit of Study Peried I (Visit 8,9, 10, L1, 12,13, 0r 14).

Open-lahal olanzapine lot nember recorded at alt visits in Study Period 1T and last visit of Study Period 1IF price to transition to open-label treatment due to
ralapse.

Unschaduled visit packes were nombered with the last visit number and then alphabetically, starting with “a™ (for example, Visit 3a, 3b).

i Only coflected if patient di i from Study Pericd H.

Appears This Way
On Original

Page

71



STUDY DESIGNS: All figures are Sponsor-provided.

Study Perlod | Study Period Study Pariod Il Study Period IV
Bk, | .
Pk L] »
Soeening | Opendiabel Double-Biind Double-Blind Therapy Period |
Period Therapy Period Taper Period |
|
i |
' olarzapine (5-20 mg/day) olanzagine (5-20 mg/day) |
and tithium (therapeutic o ﬁ
serumievely H |
Al
Patients :
%Lithium therapeutic serum level} o1
! 3 b
i !
| H i
n I l
‘ HEE |
210 7 days t\'dce_g ; vieekly visits, | weekly gnsnis.X I'_—"-_ 48 weeks
week visits? 10 weeks 4
2veeks § 101 102 163
Visit1  Visit2 Visité Vist16  MVsit104 3% Visit 114
Randomization” '= ',
Nejuriistic Follow-up Period
x L il
»
Visit 601 Visit 606
Figure 1SS.4.2. Study deslign for HGHT.
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Study Perlod |

rage 41

Sty Period I Study Period It
e - -

Screaning |

Acute Double-Blind
Period

Period

olanzagpine (5-20 mgfdayy

Double-Blind Maintenance
Period '

-

All Patieng i

DVEX (500-2500 mo/dayy

o

A
s

Study Periqd vV .
(Follow.up period fx fationtzwin %,
dsconfree fromrando eed thampy 5

during Study Pesiod 1 or )

st
et
RS

¢

Vo

Daily visita 1 ey visiy
2 to 7 days hit

(3 weelks) (11 months)
Msit 1 Msit 2 Visit 11

Randomization
¢ olanzapine starting dose, 15 mg/day

b valproatestarting dose, 750 mg/day

Figure ISS.4.3. Study design for HGHQ.

Study Perind I | Stady Period I1 Study Period TH
Screen and Double-blind Dauhble-blind Maintenance Phasa
‘Washout Phasa Acute Phase

for Remitters During Acute Phisse

ar
Open-label Phane
for Nenmenmtbars During Acnts Phasa

ol ina S iy pli stibil
Qlaseagring 5-20 mg/day®
plus mood stabilise

Plavebxo plus o stabitizer

= J
s pllne::ﬂ_ Olrnzaping 5-20 g May® plos mood stebsilizor
ook e

Placeho plus macd stabifoer

Rermktars

Ranitas

Nonramiterxs O ing §-20

1 Wu&iilehi 2 Waaks

Visitd Visit9 Vist 10 Visitli

lus rocod sabilizer

2to 7 days l Wealdy

1 Mootk | Bi-Monfily

Visit 1 Visit2

Visit 12 Yisit 20
Initialty Rundomized Rermndomizmd

*Olanzapine tharapy initiated at 10 mpdday

Figure ISS.44. Study deslgn for HGFU.
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Study Period | Study Period It Study Period 1 L Study Periad IV =
e r-f-‘ ot . |
Scresning Doubla-8lind Aculs Double-Blind Open-Label Extension |
Period : Pariod Continuation Period |
| olanzapine (5- 20) mgfa: I
pine (5-20) mayiay” olanzapina (5- 20) |
T ! v mg/day) i
All Patisnis haloperidgl (3-15) mgA 1
s > |
{
I |
| |
| |
| Y 3 [
2to7 days weekly vidjsh 1 monthly visits
\ woek
Visit 1 Visit2 L Yisit 14 visit 301
Randomization by Study Period v % Visit 307
%,  Natumlistic Follw-up H
¥ Period i
i 6 weoks H
Visit 601 Visit 802
Flgure 1SS.4.5. Study deslgn for HGHD.
Study Period!  Study Perlod I Study Period il
L
t
screening § aculepowieBind | opgn ana oranzapine Extension Pertos i
Period Tharapy Period : P 20 |
olanzapine 1 !
Al 5,10, 45, or 20ngiday H
)
Patients Fﬁﬂ:@o ~.‘.‘
N Olanzapina 5, 10, 15, or 20 mgraay
. ] r
A |
v.‘ y
1
4— waaktyvistts vt fe—1 weak gD+ MEKY — oy )
210 4 days Yos vishts vists
AN ‘.
Y o -
Visit 2 VN5 Vist §O1 Visit 305 Visit 315/
Visit 1 R ; H FinalVisit
W twesk ! : ]
Randomization — 1 L -L
Patients who have shown no improvement from basefine in Y-MRS total scora
at Visit 3 or 4 may transfer to opan-labei olanzapine therapy: 1 week open-
label alanzapine, then Visit 301, atc.
Figure ISS.4.6. Study design for HGEH.
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STUDY 1. Screcning

II. Acute Double Blind

III. Open Labd Extendion

PERIOD

OLZ (5-20

THERAPY |None / COMBO (OLZ + FIX} OLZ (3:20 mainy)

(6 mp/day+25 my/chay, \ COMBO (O1Z + FLX)

;‘:‘j day+50 maday, (6 mg/day+25 mp/day,

6 mg/day+30 mg/day, OR

12 my/dny+50 mu/dhy) 12 myfdny+50 mg/day)

I\ PLACEBO
DURATION| 2-14 DAYS 3 WEEKS 6 MONTHS
VISIT #1 2* 6 8 301 302 303 304 306
Feakly Birekiy Weakly Biweskly Moy Bimorthly
Figure ISS.4.7. Study deslgn for HGGY.
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NOVEMBER ISS: Sponsor- provided tables of Databases and Studies

Table ISS.5.1.

Databases Used In Integrated Summary of Safaty

Placcho-Conivolled Muintemance Databaye
Studies | Phasex'Pufients Included
HGHL | The doablo-blind therapy phase is prosented for all comitters.

Baseline: Visits 1-14
Comparator: Visits 101-116, 301-308

Definition of Baseline and Comparstor Periods

Active-Cootrolled Maintensnce Dafsbaye: Rasults for the two studies are Emﬂmed segumlnly‘
Stwdies | Phases/Putieats Included

HGHT | The double-blind therapy phase is presented for all remitters,

Baseline: Visits 1-16
Lomparator. Visits 101-114

Definition of Baseline® and Comparator Periods

HGHQ | The completa double-blind therapy phase is presentad for all randomized patients.

Baseline: Visits 1-2
Comparator. Visits 3-22

Placeho-Conirolled Combination Therapy Mainteaunce Datshase
Studies | Phasew/Patients Included

HGFU | The dcuble-blind therapy extansion phase is presented for patients who were

rerandomizad when they remitted after acute phase tharapy with of ingtmood

Baseline: Visits 1-8
C Visits 9-22

stabilizers oc with placeba+moad stabilizers,

Definition of Bascline and Comparator Periods

aThe baselina peried is represented by several visits. For quantitative comparisons, the baseling value is tha ast visit of the baseline pariod. For analysis of

treatment-emergant evens, the baseline value is the workt valuefevent occurring during the haseline period.

Table [SS.5.1.

Databases Used in Intogratod Summary of Safety {concluded)

Overall Inteprated Dutabase

Studies | Phases/Putients Incinded Definition of Baselines and Camparator Periods
HGHL | All patients axpased to open-label pine during the stabilization phase who were Baseline: Visits 1-2
randamized to olanzapine for double-hlind therapy are inchided. Comparator. Visits 3-14, 101-116, 301-308
ond
All patients axposed to opent-labal olanzaping during the stabilization phase who failed | Baseline: Visits 1-2
1o be randomized or were randamized to placebs are included. NOTE: Exp to Comg Visits 3-14
olanzapine during open-label rascua sutwequent to relapse after randomization to
placebo wera not included
HIGHT | All patients randomized to otanzapine wers included. (Thess patients were treated with | Baselime: Visits 1-16
olanzapine and lithiurn during baseline and tapered off lithium from Visits 101-104.) Comparator: Visits 101-114
HGHQ | All patients ized to ine are included Baselime: Visits 1-2
Comy or._Visits 3-20
HGHD | Al patients randomizad te ot an i Basaline: Visits 1-2
Comparator: Visits 3-14, 301-307
and
All patients randomized to haleperidel whao later entered open-label olanzapine therapy | Baseline: Visits 1-14/last deuble-Hind visit
are included C Visits 301- 307
HGEH | All patients randomizad to al pine are includad Rasaline: Visits 1-2
Comparater: Visits 3-5, 361-313
and
All patients randomizad te placebo who lator entered open-label olanzapine thaapy are | Baseline: Visits 1-¥lad double-blind visit
included. Com or._Visits 301-315

*The baseline pariod is reprexented by several visits. For quantitative comparisens, the baseline valueis the last visit of the baseline pariod. For analysis of
ireatment-amergent events, the haseline value is the worst vatualevent coouring during the baseling period.
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Table iSS.4.1.

Studies Included in the Safety Analysis of Ol i

for Maint

Troat:

t of Bipofar Disorder

Protocel Code: Study Design
HGHL: Double-blind, randomized, paratiel,

multicantar study of olanzapine versus placebo in
bipolur patients who had remittad from a manic ve
mixed episode after acute open-label therapy with
olanzapine.

i Study Objective
Fo assess the effivacy of clsnzaping
comparad with placebo in the prevention of
relapse into a manic, mixed, or depressed
episode amaosig bipolar patients who had
remitted ffom un episoda after open-label
therapy.

Phase Duratien: Treaiments

6 to 12 wks OL:
12 mes DB:

5-20 mg/day olanzapine
5-20 mg/day olanzapine or plucdo

HGHT: Doubie-blind, randemized, parailel,
multicenter study of olanzapine versus lithium in
bipolar patients who fiad remitted frotm a manic o
mixed episode ufter acite open-label combinatica
therapy with olanzapine and lithivm.

To assess the efficacy of olanzapine
compared with lithium in the prevention of
ralapse into 8 manic, mixad, or dopressed
episode among bipolar patients who bad
remitted ffom an episnde ufler open-label
thery)

6o 12wksOL:

12 mes DB

5-20 mg/day olazapine plus Hthium
5-20 mg/day olanzapine or lithinm

Lithium was titrated to athaapentic secum level of 0.6 to
1.2mEqy/L. in a dose range of 308 to 18300 mg/day.

HGHQ: Double-bliad, randamizad, paraliel, To assexs the noninferiority of olanzapine 3wks DBacuhy:  5-20 mg/day olazapine or 500 to
multicenter study of ¢ ine versus divalp pared with divalproex in impraving 2560 mg'day divalproax
in hipolar patients (manic or mived). avarall manic symptomatology. 11 mos DB ext:  Patienis continved same reatment
HGFU: Two double-tind, mandemized, parallel, | To assess the acute and fong-term efficacy of | 6 wks DB acute:  5-20 mg/day olanzapine or placebo
multicentor studies of olanzaping or placebo added | olmuzapine compared with placdx whan 18 mee DB ext:  Responders rarsndomizad to 5-20
to therapy with either lithium or valprontein addad to mood stehilizer therapy after both mg/day clanzapine ar placebo
bipolar patients (mamic or mixed) acute and long-tonn therapy.
HGHIX Double-blind, mundemized, parallel, T asxess the ufficacy of lexibla dosing of 6 wks DB acute:  5-20 mg/day olarzapine or 3-15
multicenter study of olanzapine versis haloperidol | olanzapine conpared with halcperidel in mg/day haleperidol
in bipolsr patients (manic or mived). impraving overall manic symp togy. 6 wks DB axt: Raspand; inued samea

6 mos OL ext: 3-20 mp/day olarwapine 1

Abbreviations: DB = double-blind; OL = open-lat

Studios |

Table ISS.4.1.

bel; wks =waeks; mos = months; ext = axtension.

luded in tho Safety Analysis of Olanzapine for

Maint Troatm

t of Bipolar Disorder {concluded)

Protocel Code: Study Dexipn

Primary Study Objective

Phase Darution:  Trestments

HGEH: Two denble-blind, randomized, parallel, § To assess the efficacy of Hexibe desing of 3wks DRscute:  5-20 mg/day olanzaping or placebo
i studies af o ina varsis placebo in § olunzapine compared with placebe, 12mes OLaxt:  5-20 mg/day olanzapina

bipolar patients {manic or mixed).

HGGY (included in 4-month safety update): Twe | To mssess acute olsnzapine theapy SwksDBacute:  §-20 mg/day olsnzapine, placebo, ar

double-blind, mndomized, parallel, multicanter oxnpared with placebo in improving overall OFC

studies of olanzapine versus QFC versus plscebo | symplomatelogy. 6 mos OL ext: 5-20 mg/day olargrapine or OFC

in pationis with bipolar depression. .
Olanzapine plus froxetine dose oombinaticns were 6425,
659_ and 12/50 me/day.

Abbrevigtions: DB = double-blind; OL = open-label; OFC = olanzapine plus i inein bination; wks = weeks; mos = months; ext = axtension.
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UPDATED SAFETY INTEGRATED DATABASES: MARCH SUBMISSION
SPONSOR-PROVIDED TABLES

Table SU.5.1. Patients Included from Each Study
Updated Overall Integrated Database
Study  Study Title Definition of Baseline* and
¢ Patients Included Comparator Periods

HGGY Placebo-Controlled Olanzapine Monotherapy in the
Treatment of Bipolar I Depressioa

Patients randomized to olanzapine during the acute Baseline: Visits 1-2
phass who did not participate in the open-label phase  Comparator: Visits 3-8

Patients randomized to olanzapine during the acute
phase who later reczived only olanzapine during the
open-label phase {never switching to OFC)

Patients randomized to OFC or placebo during the
acute phase who later received only olanzapine
during the open-label phase (never switching to
OFC) )

{See the HGGY open-label clinical shidy report for
complete data for the lstter two groups of patients, who
are referred to as “olanzapine monotherapy patients.”)

Table SU.5.1.

Baseline: Visits 1-2
Comparator: Visits 3-306

Baseline: Visits 1-8
Comparator: Visits 301-306

Patients Included from Each Study

Updated Overall integrated Database (concluded)

Study  Study Title Definition of Baseline* and
¢ Patients Included Comparator Periods
HGHL Olanzapine Versus Placebo in the Prevention of
Relapse in Bipolar Disorder
»  Patients exposed to open-label olanzapine duringthe  Baseline: Visits 1-2
stabilization phase who were randomized to Comparator: Visits 3-14, 101-116,
olanzapine for double-blind therapy 301-308
+ DPatients exposed to open-label olanzapine during the
stabilization phase who failed to be randomized or
were randomized to placebo (NOTE: Exposures to Baseline: Visits [-2
olanzapine during open-label rascue subsequent to Comparator: Visits 3-14
relapse after mndomization to placebo were not ’
included)
HGHT Olanzapine Versus Lithium in Relapse Prevention in
Bipolar Disorder
* Datients randotfuzed to ol:}nzapme»(tl}ese pau'euts Baseline: Visits 1-16
were treated with olanzapine and lithium during Comparator: Visits 101114
baseline and tapered off lithium from Visits 101-104) P ) -
HGHQ Olanzapine Versus Divalproex in the Treatment of
Acute Mania
. . . Baseline: Visits 1-2
*  Patients randomized to olanzapine Comparator: Visits 3-20
HGHD Olanzapine Versus Haloperidol in the Treatment of
Acute Mania
e Patients randomized to clanzapine Baseline: Visits 1-2
Comparator: Visits 3-14, 301-307
»  Patients randomized to haloperidol who later Ba&?hne:. Ylsxts I-141ast double-
received open-label olanzapine theraj blind visit
per-iabel olanzap 24 Comparator: Visits 301-307
HGEH Olanzapine Versus Placebo in the Treatment of Mania

“Associated with Bipolar I Disorder

¢ Patients randomized to olanzapine

*  Patients randomized to placebo who later received
open-label olanzapine therapy

Baseline: Visits 1-2

Comparator: Visits 3-§, 301-315

Baseline: Visits 1-5/ast double-
blind visit

Comparator: Visits 301-315

aThe baseline period is represented by several visits. For quantitative comparisons, the baseline value is
the last visit of the baseline period. For analysis of treatment-emergent events, the baseline value is the
worst valuefevent occurring during the baseline period.
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5.2. Exposure

Table SU.5.2 and Table SU.5.5 summarize patient exposure to olanzapine over long-term
treatment, as presented in the original and updated overall integrated databases,
respectively. In the original database, the total exposure to olanzapine was 592.1 patient-
years. A total of 473 patients had exposures of > 183 days, and 129 patients had over a
year of exposure. In the updated database, the total exposure to olanzapine was 674.9
patient-years. A total of 512 patients had exposures of >183 days. The total number of
patients with over a year of exposure remained constant at 129, since Protocol HGGY
was designed to be only 32 weeks long. Note that just one study had a scheduled
duration »365 days (HGHL). Some patients in other studies had exposures »365 days
because their visits were separated by the maximum visit window,

Table SU.5.2 Patient Exposure to Olanzapine Therapy
ISS Overall Integrated Database
(HGHL, HGHT, HGHQ, HGHD, HGEH)

Duration Dosage Range
{Daym) <5 ng § - <10 ng 10 - «<l5ng 1S - <10 ag »=20 1y Total %)
<=14 13 14 13 a8 32 141 (3.3%)
24< - 31 9 25 60 14 43 177 {11.6%)
3lc - 91 8 78 150 14 151 505 {33.0%)
iz - 183 1 68 78 50 s 232 {15.29)
183< - 270 1 61 a7 40 33 182 {11.9%)
470« - 365 o 51 i 38 443 152 10.6%)
px11] D] 27 42 a2 21 129 (B.4%)

Total 30 324 471 338 355 1528
iw) {3.0%} £21.2%) (30.8%) {22.1%) £423.9%)

Total patient days of oxposure: 216269

TMM DINM rrTOOMTGnnaRY
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Table 15$.6.10.

Laboratory Evaiuations Mean Change from Bassline to

Endpoint
HGHL, Double-Blind Treatment
Placebo-Controlled Maintenance Database

Research Project Coda: F1D

Labk  Lab
Test Unit

ECB  oml/L-Fe
xac /L
NCHE  mml/L-Pa
NCH oo} (Pa)
WEC  GI/L
POLYB GI/L
LINDES GI/L
NORUB  QI/L
088 CI/L
BRSO  GI/L
v
PLTCT GX/L
U-SPCR HO UNITS
U-PE U
XLRSZA006

Tharagy

Dlacaebo
o1x

Placebo
olx

Placebo
olx

Placedo
olx

Placabo
o1z

DPlacabo
o1z

Plagabo
oz
Placabo
olx

Plagabo
o1z

Placabo
olx

Placabo
o1x

Placebo
olxz

Placaebo
olxz

Placabo
o0z

Plagabo
olx

124
216

124
216

124
e

124
a6

14
218

124
2186

132
26

124
s

128
aes

134
218

124
213

108
5L

108
piod

110,

Change to

8.69

4.70

20.97
20.¢8

1.87
1.86

T.7L
7.76

4.83
4.84

0.91
0.86

a.48
0.46

-0.0%
~0.02

~0.02
-0.0%

2.00
-6.00

-0.83
-8.79

2.05
4.37

g.00
-0.00

0.06
-D.28

TRarapy
{Int*D)

.308
(-240)

-38L
(.038)

-188
(.008)

798
(.292)

298
(.518)

.928
(.248)

.994
(.364)

.522
(.863)

.283
(.708)

L9438
(.546)

.433
£.318)

-65F
(.038)

-518%
{.152)

.53¢
€.397)

.002
.295)
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Table ISS.6.10, Laboratory Evaluations Mean Change from Baselina to
Endpoint
HGHL, Doubls-Blind Treatment
Placebo-Controlled Maintenance Database (continued)

Resnarch Projact Code: FID

Change to
..... Baselin@~-e-es ---.-Endpointe..-- - p-Valuas --
Lab Lab ‘Ther:
Tast Unit Therapy o HMaan - a0 {Int*l) Modal
AST u/L DPlagebo as.98 12.19 3.49 60.05 .%36 gULL2
oix 26.93 23.85 -0.04 13.53 (.070)
ALt o/ Placado 114 28.48 21.83 -1.63 48.85 .186 PULLI
oLz s 31.01 31.17 0.89 10.34  (.128)
oK o/L Placabo pyl:) il4.68 105.52 12.31 173.35 .253 Ppuneg
o1s 216 102.37 78.20 ~6.59 66.39 (.53
ALKPE O/L Plagahg e 74.33 19.11 1.87 17.40 .586 FULL2
o1z a6 76.63 24.13 2.13 13.66 (.53%)
agr oL Placebo 128 28.17 21.89 -2.68 168.37 .67 POLIZ
oLz 218 13.72 33.66 -0.64 16.96 (.411)
i g molfL Placebo 18 4.80 1.47 -0.09 1.26 L1331 POLL2
olrx 216 £.90 1.40 -0.38 .28 {.973)
CIBIT uml/L Placaba 139 98.06 15.51 2.67 19.60 .198 BULL2
olx e 96.69 15,02 3.39 10.43 (.528)
CALC mmol/L Dlacebo 128 2.16 9.11 .04 0.10 159 FOLI2
o1z 216 2.35 8.11 .93 0.3L {.486)
ya08  mmol/L Placebo p¥i: 1.23 8.21 -0.06 0.24 332 wonL2
oz 216 1.21 8.15 -0.06 0.21  €.325}
80DITM mmol/L  Placabo 327 148.62 2.38 0.10 2.9 .145 PULL2
o1z ans 146.77 2.47 ¢.30 2.99  (.151)
POTAS mol/L Placeba 127 4.24 0.37 0.04 0.4 -60L PULLZ
orz 21s 4.2 .38 -0.03 0.40 (.808)
CHLOR =mpol/h Placabo ny 104.61 2.8 -0.22 3.04 .423 FULL2
ols a1s 108.90 2.63 -0.18 3.01  (.536)
TIROT g/L Plagebo 18 72.77 4.18 0.87 4.35 .341 PULEZ
olz 216 72.13 4.7 0.80 4.45 (.049)
ALBIM g/L Placebo 128 40.20 3.268 1.30 2.49 607 FUOLL3
o1z 218 40.325 3.35 1.09 2.98 (.2867)
¥FOLU wmol/L Plasebo 128 5.84 2.73 4.0t 1.94 -135 PULL2
orx 26 5.91 3.00 .22 .89 (.07
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Table 155.6.10. Laboratory Evaluations Mean Change from Baseline to
Endpoint
HGHL, Doubile-Blind Treatment
Placebo-Controlled Maintenance Database (continuad)

Rasqarch Projeoct Coda: F1D

Changa to
----- Basaling------ -----BAOPOiOL----- - P-Valuam --
Lab Lab Ther:

Test Ooit {Int*l)
UR AC (mol/L DPlacebhe 128 342.34 75.04 -18.76  53.31 «<.00L
o1z 16 124,78 81.13 8.30  4%.41 (.10

CHOLX mmol/L Flageba 18 5.31 0.96 -0.27 T.77 106 BULIZ
olx as 5.43 1.18 -2.04 8.72 {.345)

BICARE mol/L Plagsebo 127 24.12 2.69 -0.50 1.02 .545 FULL2
o1z 215 23,93 2.73 -0.39 2.95 L.587)

T.BILI umnl/L Placeho pbi-] §.38 3.77 1.12 3.43 .239 PULLZ
olx 216 §.02 3.30 8.57 3.06 (.022)

© PROLAC omal/X Placeba 111 1.08 1.17 -6.33 1.19 .007 RDODC2
olx 172 g8.88 .62 -8.07 8.81 {.143)

HGBAIC 1 Placebo nr .08 .01 -3.00 .00 Q60 ROTCZ
oLz 170 8.06 9.01 ¢.00 9.00 (.00L)

Raporting 3I wnits

Nota: Tha followiny inrastigators ware pooled

204 047 010 Oil 013 007 010 OI1 Q13 014

01S 016 021 030 034 035 041 042 0Sa

M. P10V . FCLLIB (HLORO198)

RNP. F10D . SASMACRO( SEAVEEE)

¥aota: n = Total munber of patients in @ach treatment group haring the variable in botk
bagaling and postbasaling Tigits.

Nota: Madala:

FULL2? - *1 Typé III Sums of squaxu from an analysis of variance {ANOVA): UROC CIX
nodal=inv.,
Laant.squaras main option Ln PROC QLM from the ANQVA usiag the nean squars for
QrIor.
Bote: Bach invastigator has at least coe patient Lo each treatment graup.
®DOUECZ - 1 Typn IITI Sums of smzn‘ from an analysis of rariance (ANOVA): PROC QIX
!u: tha ovexrall p-Valoa and
unl-tnvnlugatoz, for the p-valua.
Lalt-lquazcl mnasn opticn is PROC Dﬂ from the ANOVA using the nean aquare for

mtn: nt “1east one investigator doos mot have patients in a@very Lroatment group.
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Table 1SS.6.10.

Endpoint
HGHL, Doubia-Blind Treatment

Datab 7

Laboratory Evaluations Mean Change from Basoline to

o)

Placebo-Controlled Maint

Lagand of Lad Teat Coda Abbiraviations:

Desaription

MEA¥ CELL VOLTME {NCV)
PLATELET COUNT
TA-3PECINIC CRAVITY
TA-FH

AST/8G0T

ALT/BCPT

CREATINR FHOADHOKINASE
ALYALINE PHOSVEATASE
GCT (4GwY/BOGT/T0IT)
UREA NITROGEN
CRERTIRINE

CALCIUN

LHORCANIC PHOSPHORIS
soDION

POTASSITIM

CHLORIDER

TOTAL PROTBIN

ALBUMLS

GLOCOSE, NON-BASTING
TRIC ACID
CBOLESTEROL
BICARBONATE, HCO3
BILIRUSIN, TCTAL

iagend of Lab Test Codo Atbroviations:

Page
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CRITERIA FOR POTENTIALLY CLINICALLY SIGNIFICANT
LABORTORY/EKG/VITAL SIGNS

Table 15S.5.3. Criterta for Identifying Patlents with Potentfaily ClinicaRy
L ¥
Annl\uﬁTHh Emils Sl Emite Cuonven fonal US L
Linlly lowtimit Efish Limit}Uails Low Linit Ltrnit
Albamin oL B - AL 25 .
Alkaline Phosphutase L0 - 41 iioa - axs
ALTISGET L - 18 X - 163
ASTISGOT oL - 150 304 - 1%
Cakion Mmol't. 1468 2008 g dr. ? 12
R Pemale 243 - L] L. - a7
Atle oL - = pio A - 504
Creatinine oy, - RRX) gt - 2
Bosinophils %6 WBC - 0 BWRC ia
GGT:  Female 553 - BEE] nx - (57
sule L - L] UL - 195
Gluose inea Bisting)  mmoi'L pX 5] 12875 mg'dL. 43 10
Hommtoerk: Femlz {1 .32 ase ) n 30
Male ! 8.37 -S4 K3 k24 as
Hemcglobin: Pemle  mmollL (e} 3,8987 [P L PV N Lt tes
Mile  {mmofLiFs) 21368 FIETITI P s 185
Nettrophils 6 WBE is - 3 ] -
Hlaielet Count QL = 00 imouL s m
phophorma mmol'L. 84808 177803 fmmobl  odddls LS
REC L b ] s miltkaul 3 3
Soditm mmolL 19 1w . |mEgL 129 10
“totu] choleterel el - 15.516 mpg'dt, - 03
o] Bilibin proliL - 342 mg'd - 2
Total Pretes GL 38 - gL 5 -
Uren Nitrogen mmal'L - 1z mg'dL - 3
tricAcid; Pemule  Jpmoll - S8 mg'dL - 83
Afile it - 2454 ma'dL - 1es
whC GLL 28 a8 1DOuL 23 162
Ansivtes Withont Lintis Low Limit l-l'gu Limit
UA-Cagts - incrense 32 and seare 21
LA-Gliccee - inermse 22and xcoee 23
L-Ketones - increase 22 and wove 3
UA-IH a4 20
U-Bratein - incrense ¥2 and e )
UA-RHC - incrase s and wcove
Uk-Specific Gravity Lot 1005
La-wac - increuse 22 and wexe 33
iatiar  ALTSGFT = aluine imyn Hutc
ASTSGOT = 2 1 {umic oot intsr, GGT = gamrn-

glutumyl irnsErse, OK = crsttine kinue; Fe = iron; REC = red bload pell; DA = wrinzhis; wae =
white hicod cdl; St Inematicnsd Sysiem of Ui,

Table ISS.5.4. Criterta for [dentifylng Patiants with Potentially Cinically
Significant Changes in Vital Signs and Waight
Purmmoter Low Hiph
Onfroxiatic sycolic BP{mm Ha} = mm Hg dacrease h gtalic -
: B {sipineto gmding)
Qeficsatic hypatension =)o mm Hg dacresse it gatolic -

BPFand X 10 tpm increass in
pubse {supine to standing}

Srpine systofic BP o Hel 230 and decrease 220 199 md increzse 220

Sknding systclic BP {mm Hg) S0 end deorese 220 130 and increase ¥22

Sipine ditstolic BF {mm Hg) =50 nnd derorse 215 106 and increase 1S

skading diasiolic B {mm Ha) 30 and deerome 218 18 and incresse 215

Supine pulss thom} <31 und decrease 213 122 md increte M8

Sunding pulse (bpm <50 and decrsise 215 120 md incrense 215
erature (7R - ZI0I"Fand increrse 22

Weight (kal Gecresn X% incrense X7

ABReTAtons = DRud presmins; Fpam = betts par mimie,

Cuwerted o Celsius ¢ amlvsis

Table 183.5.5. Criterta for [dentitying Pattants with Potentlally Chnicalty

g change In gram intervals and Heart
Rate

1alonm| iow High

m - 20 me

o34 - 1ot s

qr - 450

Qe - 430 ms for rnades; 470 ms Bx fismles

Heut Rake 0 bpm 128 beem

‘Ablvevitbinx. by = hels per minute; s = milisooond.
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Tabla 1SS.5.6.

Additional Criteria for ldentifying Patients with a Potentially
Clinically Significant Prolonged Electrocardiogram QTc
Interval

Crifcrion Number

[C RV I U7 X

Criterion

In adult males, QTc 2430 ms; in adult females, QTc 240 ms
Int adult males, QTc M50 ms; in adult fernales, QTc 2470 ms
QTc 2500 ms

Incresse 230 ms relative to bascline

Incremse 260 ms relative to baseline

Increzse 275 ms relative to baseline
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Table 1SS.6.15.

Rasearch Project Coda: BLD

Variables
Analyzed

‘Therapy

Vital Signs and Weight Mean Change from Basaeline to
Endpoint

HGHL, Double-Blind Treatment

Placebo-Controllad Maintanance Database

av8ep_sT
DIREP_ST
g186p_8¢
pABD 8r
PULSE 80
puuss g
81880 oR

PULSB_OR

Nota: The fo:
cod 087 019 OL.
835 018 021 030

Plagaba
Olz
Placabo
o1x
Plaoabo
o1z
P¥lacebo
o1z
Placebo
oz

Placabo
ol

Loy
03

134
22¢
134
24
134
2¢
134
224
134
224
134
224

r3g.07
121.37

75.95
75.81

110.86
121.34

77.98
TE.21

75.78
76.93

B81.59
81.94
-0.79

0.02

5.82
5.97

4.4¢4 <.001
5.1 (.853)

.47 .16
648 (1173}

12.47 .173
12.79 (.7
9.30 .315
9.88 (.2T))
11.29 -260
12.81 (.088}
9.52 118
10.61 ({.455}
11.36 .83¢
11.1¢ (.622}

1.3 .932
12.85 (.609)

9.38 .137
11.11  (.2843

9.68 .842
9.52 (.101}

inTestigators wers poolad

0J7 0107011 G13 014
_041 042 050
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Table 1SS.6.16. Vital Signs and Weight
Potentially Clinically Significant Changes
HGHL, Double-Blind Treatment
Placebo-Controlled Maintenance Datab

Vital Direction
[: la Byp A 1) Placedbo S7 2 2.1 .057
2) o1 165 13 7.9%
Qrthostatic Sys EP Dacraasa 1) Placabo 134 1 ¢.7v 416
2) oisx 223 5 2.a3%
Standing Diastolic BRD High 1} Placabo 133 1 e.8% -250
2) oix 218 & 2.8
Low 1) Placebo 133 2 1.5% 558
1) oix 223 1 3.4%
Standing Tulsa High 1} Placebo 134 2 1.5% «634
2) o1z ¥ 2 9.9%
Low 1) Dlacebo 134 [ 0.0% 1.00
2) o 214 1 1.4%
Standing Systolic EP High 1) Placebo P13 o 0.0% 1.60
. 2) 0lx 224 1 0.4%
Low 1) Placebo 132 E 2.3% 546
K2 is defined as 2 30 m¥g dourcasa

in aystolic BV comcurrant with a 10 bpm ingrease in pulse
comparing standing rorsus suding vitals algns assessmnts.
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Table ISS.6.16.

Table 1SS.6.16. Vital Signs and Welight
Potentially Clinically Significant Changes
HGHL, Double-Bind Treatment
Placaebo-Contrelled Malntenance Database (continued)

- p-Valuas -
Vital Dirmtlm Ho. fTta -4 n %) Crerall
Standing Systolic BP o 2) O1z 219 8 3.7%
Supine Diastolic BD High 1) Placebo 114 1 0.T% 1.00
2) Olx 219 3 1.4%
Low 1) Placeno 134 2 1.5% -§33
2) oix an 2 8.9%
Supine Pulse High 1} Placebo 14 a 9.0%
2) 01z 224 o 0.0%
Low 1) Placebo 138 1 0.7% k.00
2) ox 213 2 0.5%
Supine Systolic EP High 1) Placebo 134 8 0.0%
2y oz 222 ° ¢.0%
Low 1) Placebo 133 Kl 5.3% -.401
2y Cls 211 T 3.2%
Tamparature (C) High 1) Placado 1313 [ 4.0% 1.00
) Olx 214 1 a.4%
A: iz defined as 2 20 maEg decrouNe

in -y-mnn ED concurrant with A 10 bpm increase in pulse

comparing standing vorsus supine vitals sigoa assassoants.
DCA Event defined by a vital Tesult cutaide dafined lixits st snytine post-baseling
Fraquancies analyzad using two-tailad Pisher's Exact Tost

Vital Signs and Weight
Potentially Clinically Significant Changes
HGHL, Double-Blind Treatment

Placebo-Controlied Maint Datab {¢ fuded)
: - p-Valuas -
Vital Direction Ro., Tharapy N n %) Orarall
waight (k) Gain 1) Placebo 133 3 2.3% %002
2) O1x aza LS 18.1%
Logs 1) Placebo 133 17 12.8% .083
2) oz 224 18 7.l
A: i® dafined as a 20 mg decreasa

ln lynbullc nn aomeurrant with 2 10 bpm ingrease in pulse
atanding rersus supine vitals signs asscasmants.
PC8 Bvent datmd by a vital result gutside dafined iimits at aoytioe post-baseling
Praquancias analyzed using two-tallod Fisbhar's 2xzcot Test
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Table 1S5.11.13.

Incidence of Weight Gain of at Least 7%
Summary Acrogs Databases

Weight Gain of at Least 7%

Database Therapy N a Y% P

HGHL olanzapine 224 36 16.1% <081
placebo 133 E 23%

HGHT olanzapine 15 &4 8% <.001
lithium 14 21 9.8%

HGHQ alanzapine 123 47 33.2% 040
divalproex 123 3 25.2%

HGFU olanzapine+MS b} 23 32.4% 01
placcho+MS 64 6 9.4%

[o)13] olanzapine 150 599 39.9% Na

Abbrevigtions: N= aumber of patients with a narmal bascline and at least one postbaseline assessment; n
= number of paticats meeting the criterion postbaseline; p = p-value determined using a two-tailed

Fisher's exact test; MS = mood stabilizer (lithium or divalproex).

Crsrmar Trhla 100 £ 1K ALIUTY Thhia 700 T 1K MINLFTT Tohla ICC 7 18 SUOINY Takla 100 2 14

Table ISS.11.10.
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On Original

Treatment-Emergent Adverse Events Related to Glucose in

the Overall integrated Database

Category of Event Event Incidence (%)
Treatment-cmergent (alf) diabetes mellitus NOS 9(0.6%:)
blood glucese increased 4(03%)
hyperglycemia NOS 2(0.1%)
blood glucese abnormal 1(0.1%)
diabetes metlit insulin-dep 1{0.1%)
glucose tolerance impaired 1{0.1%)
ketosis 1(0.1%)
Serious diabetes mellitus NOS 1(0.1%)
Leading to di blood gl 1(0.1%)
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Table HGHL.11.33.

Interaction

Sukgroup
P-Value

age
.397

Gender
.19

origin
.496

Pgychotic Features
.43

Xania Type
11

Rapid Cycler
.331

Time-to-Relapse Subgroup Analyses
Double-Blind Treatment

Hale

Famale

Caucaglan

Other

Xo

Yesa

Nanic

Nixed

Ho

Yes

Placebo

olz
Placebo
olz

Placebo
olz
Placebe
olz
Placebo
olz
Placebo
olz
Placebo
olz
Placebo
Olz
Placebo
olz
Placebo
olz
Placebo
clz

Placebo
olz

within
8trata Hazard

P-¥alue Ratio

25th 50th

:§ Pet Pet
69 13 22
104 29 208
67 9 21
121 30 165
53 13 20
67 29 286
e3 16 21
13@ 29 174
120 13 22
185 29 149
16 ] 26
30 35 HA
108 10 a2
187 29 149
28 14 27
38 43 252
eg 13 43
144 40 WA
45 9 16
76 22 46
16 14 43
106 31 206
60 9 15
119 24 108
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<.001 3.02

<.001 2.38

<.001 2.51

<.001 3.78

<.001 2.57

.004 3.45

.<.001 2.62

<.001 2.94

<.001 2.93

<.001 2.01

<.001 2.45

<.001 3.21
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Table HGHL.11.34.  Relapse Incidonce Subgroup Analyses

Doublo-Blind Treatment
Fishor's Brasiow
Exact Day
Subgroup strata Therapy ] o %) P-valua P-valua
Aga < 48 Plagedba &9 57 {082.6%) <.001 0.402
msz 104 47 {45.2%)
= 40 Dlacebo &7 52 {77 .6%) <.001
o1z 121 58 £{47.9%)
a
Gandar remalae Placebo 83 70 (BL.IW) <.001 0.367%
o1z 138 €7 (48.6%) -
Hale Plagabo 53 3s (73.6%} <.011
Ol 87 3a (43.7%)
Hania Type Mixed Placedo 45 41 (81.1%} <.001 0.441
o1z 76 45 (83.2%3
Pura Placebo a8 65 (73.9%) <.001
olx 44 57 (39.6%}
Crigin Caucasian Placedba 120 97 (90.8%) <.001 0.970
Olz 135 53 £47.7%)
Other Placebo 15 12 (75.08) 0.032
Olx 10 12 {40.0%)
Paychotic Peaturas Mo Placebo 1c8 a7 {80.6%) «<.001 0.964
D1z 187 -4 {47.1%)
Ios Placabo as 22 ({78.5%) ¢.011
Olz 38 1? {d.Tv)
Rapid Cycling Ao Dlacebo 76 57 (75.0%} <.001 0.363
Ol 108 47 {4 .3%)
Ton Placeba 50 52 (8E.7%) €.001
o1z us 58 {48.7%)

¥ - NMumber of patiants randonfzed.

n - Nunbar of patiemts who mat symptomatic relapse criteria.

Bipolar ralapse i defined 2s meating critaria for eithar minic Or deprassive relapso.
Report BLOF234B

NARRATIVES OF DEATHS:

HGHL 204-8803

Thiz 60 yaar-old Cawcastian mals enterwd the study io 2 pure manic state

without paychotic faaturss oo 20-Dec-2000 with 2 total Y-MRE soord of 34 and a total
HAND.21 svore of 3. 7Thw patisat began treatment with 10,0mglday olanzapina at visit 2 oo
27-Dec-2001. Tha $aad ¥as incrwagssd to 18, 0ng/day on 0B-Jan-2001 and dacrsasad again to
10.amg/day on 22-0An-2001. On 26-Fob-2801, vigtt 11, tha patiant was rapdomized to

10, Gng/day olanzaping with 3 total Y-MRE scora of 8 and 2 total HAND-21 gooru of 9. <
24-Jul-2001, tha parient Was Atscontiousd from tha doubdble-blind randomizatico phasa, with
4 total Y.NRE score Of 2 and 3 total HAMD-Z1 scoye of 12, dua to tha adversd avent of
bipolar disorder. On that sama day, the patient snterwd the open-labal rescus therapy
partod st 2 dosa af 10, Gog/day alanzapina, The OnwWe waz decreassd to §.0oglday on
28-Aug-2001.

Patiant:022-10532
Summary Paragraph (cont'd)
022-10532

This 51 y=2ar-old Caucasian male enterad the study in a pure manic state

without paychotic features on 01-May-2000 with a total Y-MRS score of 22 and a total
HAMD-21 gcore of 6. Ths patlent began treatment with 5.0mg/day olanzapime at vigit 2 on
08-May-2000. The dose was increased to 10.0mg/day oo 17-May-2008, increasad again to
15.0mg/day on.24-May-2000, and decreased to 180.0mg/day on 31-May-2000. ©On 21-Jun-2000,
vigit 8, the patlent was randomized to 10.9mg/day colanzapine with a total Y-MRS scors of
4 and a total HAMD-21 score of 8. The dose was increased to 15.0mg/day oo 02-jug-2000.
On 28-Aug-2008, the patlent was discontinwed from the double-blind randomizaticn phase,
with a total ¥Y-MRS score of ¢ and a total HAMD-21 score of 16, due to lack of efficacy in
the parception of the patient and the jnvestigator. o©n that same day, the patient
entered into the opan-label rescue therapy period at a dose of 10.0mg/day olanzapins.

The last dose of study drug was taksn on 13-Sep-2000 and the patient discontinued Ercm
the study on = N 2 due to persemal conflict or other patient dscisicu. At the time b(ﬁ)
of diacontinuation from the study, the patisnt had a total ¥-MRS score of 9 and 3 total
HAMD-21 score of 16.

The patient entered the study with a historical dilagnosis of suicide attempt in 1967.

on . approximately four weeks after last dose of study drug and three weeks b(ﬁ)
after discontinuation from study, the patient committed suicids by a qunshot wound to the

head. The patient had raturned to his pramary treating phyaician on 26-Sep-2008. In the

opinion of the imvestigator, the sericus adwerse event of sulcide attempt was not related

to study drug or protocol procedures.



Narratives of Deaths: HGEH

Sumnary Paragraph

Thia 33 ysar ald Coucasian nale wap randemized to placebo treatment at
Visit 2 ca 02 MAY

97. patient began cpen-label olanzspins treakment on the svening of
Visit 5 co 13 MAY

37. Patient coppletsd study at Visit 215 on DL MAY 28, following 343
days of olanrapine

treatnent. Patient began using sommercial olanzapine an this day. Thea

I. 2} patient was round dead by his sistar. ECG reanles Erem vigie b 6
315 gshowed & normal

ainus rhythm, with peor ial B wave p i oonaistent with

faulty lead

pl . 'This lity was deened to he not clinically

significant when conpared .
with the taseline EQ3 from Vizit L om 24 APR 97. Basaline (vVipit 2
weight waa 1315.33

%g, and hia weight at Vigit 315 wag 128.82 kg, Patiank was a cigarette
amcker of 2 packa

per day at the tine of study end. Bypertension and hyperlipidemia
reported as advarse

eventa present ginge prior to otudy entry. Patient also waz diaqosed
with Typs IIr

dishetes mallitua, zhich was stable since prior to study entry £rom uas
of Amaryl.

Patient was also taking Lopid, Atenclol, and Lotensin at the time af
atudy end for hia

secandary medical coaditions. Results of the autopay indicated the
cause of death was

arteriocacleratic cardiovascular digease with noyccardial fibreais and
dishetes mellitus as

captributing factora.

HGHQ DEATH

Summary Paragraph

This 20 year-old Caucasian male began olanzapine therapy on the svening of Visit 2 on 28-

Apr-1999. 7The patient continued on olanzapine therapy until [ nd 7] days after

the first dome, when he was involved in a motorcycle accident and hospitalized in the b 6
intensive cara unit. He suffered savere head trauma and several broken hones. The

patient died on [T X1 as a result of the head trauma. It 15 unknown if an autopsy

wag performad.

In the opinion of the investigator the event was not relatsd to study drug or
protocol precaduras.
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HGGY DEATHS:

Zumwacy Parageigh

Thiz 44 yuxr-old, Wiapents Fanale wes rendoxized to alemaxples sa 2b-Fab-331 durzag the
aoute Smblablnd phaze, &t visie 3, on 15-kpr-311, the perisn: Swcimmd sats cha
cgun-lalie] sanewsan ghiase 4z n dews of %.%og/dey oluwepine. AL this vi2ic, the petlenk
d & taral Y-MXT mzzre of D and a treal RADRS acooe af 2. The dasx wan locceased bo

30.0mgfdny s 20-Apr-3I0AL.  The lawt doxe af siudy deug wes bakes on BL-Nay-3493.
i Jthe wurtous sdvacen evamt o€ muimids srtmvpe wes cepacbad efter the b(e)
gatians dled by hanging. T‘lra»;h:u: she xtady, tha petians prusied sirh eychamator

Satasdation, averay. 1 eadnnss, difEtmsley and

thinking, tnacesia, and depreenion thar tealoded guilt, hapslesscnrs, wesnhlessvens, and
wixban ai dytng. The pacien: had no hurtacy zd rteide stkerges of paychincris
canditsans. Comcoritant redicaticn tnzluded lorasspen 1.07g fme tnearnte. AL viate 341
zer 3T-hpr-2341, thu last cheecvabion of the u:lu.g azalum, tha patiunt had x tatal ¢-HRS
azars of 3 and v total YRGOZ xoorw of %, Tha lavuatigator stebed thas wulctds ia a
ayapton of the Jimewws and in the cpinlen af tha lnvsstigstos, khe svant wax ot related
#a rtudy dsugs ar pomecccl prosadurxa.

Sumnary Varsgraph

This §4 year-old, Caucastan nila uaa randontzad to olanzapins on 01i-Aug-2001 during the
acute dnudle-blind phase. At visit 8, on 25-3ep-2001, the patiant continusd into the
cpati-labal axtension phase at 3 doss of 10.0mg/day olanzapine. At this visit, the
ratiant had a total Y-MRE acars of ¢ and 3 total MADRE acore gf 40. ‘The investigator
commented that he considerad tho olevatet WADRS scora to ha rulated £ an incidemt that
Twsulted in psychologdeal trauwms, bub no nedical injury, to tha patient.

Suwmary faragraph (cont'd)

[ vl ] days following beginning of open-label axtsnsien phase, the zoriaus
advaras evant of sulcide attumpt was reported after the patient's family repartad his
dRath by hangtng An autcpsy was dcan and tha cxwse of Heath was confirmed ag gechandc h(s)

asphyxia by Tha g 4 that the patiant did pot
pravicusly p with taa1 in 27 ymars of tliness. In the opinton of
the investigator, the S&Tious aVerze ovent was oot related to oither tha study drug or
to the protocol procedures.
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1 Executive Summary of Statistical Findings
1.1 Recommendations and Conclusions

Study HGHL is considered the pivotal study, which can satisfy the regulatory
requirement for a maintenance claim. It assesses the efficacy of olanzapine
compared to placebo in bipolar I patients who had responded to acute open-label
olanzapine treatment and were in symptomatic remission of an index manic or
mixed episode. The primary endpoint was relapse to a manic, depressive, or
mixed episode. Study HGHL demonstrated a statistically significantly longer time
to relapse and a smaller proportion of patients relapsing on olanzapine 5-20
mg/day than on placebo during the double blind maintenance period. However,
patient attrition was substantial with only 4 olanzapine patients and only one
placebo patient being treated for a whole year. Subgroup analyses for country,
age, gender, origin, and concomitant benzodiazepine use maintained the
superiority of olanzapine, usually to a statistically significant degree. There were
some discrepancies between this reviewer's and the sponsor's findings, but the
resolution of these differences is not expected to affect the conclusions.

1.2 Brief Overview of Clinical Studies

This application consists of nine separate study reports. Study HGHL is the
pivotal study, which can satisfy the regulatory requirement for a maintenance
claim and is being reviewed here in depth. None of the remaining studies are
being reviewed statistically, as their potential efficacy has no bearing on the
maintenance claim sought by the sponsor.

1.3 Statistical Issues and Findings
Statistical Issues:

There are no statistical issues in the primary efficacy analyses of time to relapse
or proportion of patients relapsing. For most analyses, and in particular, for the
primary analyses, findings for patients on olanzapine were statistically
significantly better than for patients on placebo. However, for some subgroup
analyses, there was only numeric superiority for olanzapine patients.

There are at least two concerns with implied meanings by the sponsor with which
this reviewer does not agree. One is that this study may show 'prevention of
relapse’. Study HGHL shows a significant superiority of Zyprexa over placebo in
time to relapse and in proportion of patients relapsing, which is, however, not
synonymous with prevention. Another concern lies with the statement that there is



a substantial number of patients 'completing the study interval, which can be
interpreted as a substantial number of patients having been on treatment for a full
year. However only 4 (1) olanzapine (placebo) patients completed one year of
treatment.

There were some discrepancies in the number of patients in certain subgroups.
The differences between the sponsor's reports and the data from the submitted
data files could not be reconciled. However, resolution of these differences is not
expected to affect the conclusions.

There was concern with the data of [ J investigators, namely T 1 034. This
reviewer gives all analyses with or without their data.

Findings:

Only one trial is being considered. Study HGHL appears to meet the requirement
for a maintenance claim by having shown statistically significant superiority of

olanzapine over placebo in time to relapse and in proportion of patients relapsing. -

Patients were on study for up to one year. However, attrition was substantial and
only 4 patients on olanzapine (1.8%) and only one patient on placebo (0.7%)
-remained in the study for one year. Robustness analyses and most subgroup
analyses maintained the statistically significant superiority of olanzapine over
placebo among bipolar I patients who have remitted on open label olanzapine.

2 Introduction

2.1 Overview
2.1.1 Background

Olanzapine is currently approved for the treatment for schizophrenia and for acute
mania in patients with bipolar I disease. This submission provides information on
olanzapine during acute, maintenance, and extension treatment phases of bipolar I
disorder. The pivotal study for the maintenance claim, HGHL, is reviewed below.
There were additional eight study reports which are not statistically reviewed as
they have little bearing on the efficacy part of the sponsor's maintenance claim.
Briefly, the other studies are: Study HGHT is an active-controlled trial comparing
olanzapine with lithium with no concurrent placebo arm. The acute and
maintenance periods of Study HGFU are treated as two studies. In the acute phase
of HGFU, the responses to olanzapine plus one of two mood stabilizers (lithium
or valproate) are compared. For the maintenance period, responders are re-
randomized to olanzapine or placebo, while maintaining the mood stabilizer.
Study HGHQ compares patients on olanzapine with patients on divalproex in the
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treatment of acute mania, again with no concurrent placebo arm. Study HGHD is
also treated as two studies. The first one is the comparison of olanzapine versus
haloperidol in the treatment of acute mania. The second study addresses the open
label extension phase. Finally, Study HGEH investigates the treatment of
olanzapine versus placebo in the treatment of mania associated with bipolar I
disorder. The ninth study report addresses special issues found in Study HGEH.

2.1.2 Major Statistical Issues

In this report only the pivotal study HGHL is being reviewing and no statistical
issues were discerned for the primary endpoint analyses.

However, the attrition of the number of patients is of concern. A total of 731
patients received open-label olanzapine. Of these, over 50% did not sufficiently
respond to olanzapine. Conversely, 361 (49.4%) were considered remitters and
were randomized at a 2:1 ratio to olanzapine (n=225) and placebo (n=136).
Treatment was planned for up to one year but only 4 (1.8%) patients on
olanzapine and only 1 patient (0.7%) on placebo actually remained on study for a
full year.

At times the sponsor refers to 'preventing relapse' as the purpose of the study. In
this reviewer's opinion, a conventional understanding of prevention of relapse
infers a greater benefit than improved times to relapse, particularly in light of
almost all patients relapsing before one year.

Another concern lies with the sponsor mentioning 66 patients (53 olanzapine, 13
placebo, Table HGHL.10.3 and Table HGHL.14.3) completing the 'interval'. This
can be interpreted as being on study for one year, which is not the case. This
reviewer found 68 patients (54 olanzapine, 14 placebo) having a study visit 116,
which was the end of the trial. This group included the four olanzapine patients
and the one placebo patient who had a full year. The remaining patients had less
than one year of treatment, some as little as 15 days. The discrepancy of two
patients (66 versus 68) between the sponsor and this reviewer could not be
reconciled. '

Finally, there were concerns with the data fromE J investigators: T J034.
Therefore, this reviewer presented the primary analyses with and without the data
from these investigators.
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2.2 Data Sources

Data used for review are from the electronic submission received on 11/20/02.
The network path is WCdsesub1\n20592\S _019\2002-11-20\CRT. This reviewer
relied mostly on the data in the sponsor's relapse.xpt file.

3 Statistical Evaluation
3.1 Evaluation of Efficacy

Study HGHL is considered the pivotal study, which can satisfy the regulatory
requirement for a maintenance claim. This reviewer did not address the additional
studies/reports submitted by the sponsor as they have little bearing on the efficacy
part of the maintenance claim.

3.1.1 Study HGHL
3.1.1.1 Introduction

Study HGHL is the pivotal study to assess the efficacy of olanzapine compared to
placebo among bipolar I patients who had responded to acute open-label
olanzapine treatment and were in symptomatic remission of an index manic or
mixed episode. It had been agreed upon by the FDA (Feb. 20, May 2002) that this
study could meet the regulatory requirement for a maintenance claim. After a 2-7
day screening period (Study Period I), qualifying in- or outpatients received open
label olanzapine (5-20 mg/day) for 6-12 weeks (Study Period II). Patients who
met criteria for symptomatic remission of an index manic or mixed episode were
randomized (2:1) to either olanzapine or placebo for a double-blind period lasting
up to one year (Study Period III). Time to relapse was the primary efficacy
measure. Patients who did not respond to open-label olanzapine and did not meet
the symptomatic remission criteria by the end of Study Period II were
discontinued. Patients who relapsed during Study Period III entered an open-label
olanzapine rescue treatment period (Study Period IV), which did not exceed 6
months.

3.1.1.2 Statistical Issues

The sponsor powered the study on the primary efficacy variable of time to
relapse. Time to relapse was estimated via Kaplan Meier curves and the
distributions were compared via the log-rank test. Relapse rates were compared
by Fisher's Exact test. Subgroup differences were tested by Mantel-Haenszel
common odds ratio and the Breslow-Day test for homogeneity across strata.



Continuous variables were analyzed via ANOVA with or without interactions
terms as appropriate. The sponsor states that no adjustments for covariates were
performed. However, in the logistic regression model, baseline apparently was
used as a covariate. This reviewer confirmed the primary analyses and several
subgroup analyses but did not confirm the secondary analyses based on the
continuous variables (HAMD-21, etc.). However the sponsor's statistical approach
appears appropriate for all measures.

For the primary analyses this reviewer produced the same number of patients and
p-values as reported by the sponsor. For some subgroup analyses this reviewer
obtained different sample sizes from the data files than were cited in the sponsor’s
report. However the conclusions remained consistent.

There were concerns with the data from [T J investigators: . 3 034.
Therefore, this reviewer presented the primary analyses with and without the data b(4)
from these investigators.

At times the sponsor presents a [ 1
T a2 b4)
r 1 This reviewer considers the study design
adequate for a maintenance claim only, particularly in light of the large attrition
during the study and the small number of patients (4 onlanzapine, 1 placebo)

completing one year.

If either log (survival) or log(-log) survival curves result in linear plots, the data
may be assumed to come from an exponential or Weibull distribution
respectively. In none of this reviewer's analyses (overall or subgroups) did these
plots appear linear. However, most log(-log) survival plots would indicate that the
proportional hazard assumption is met (Figure 1) and therefore the p-values cited
for the log-rank test are valid even though the underlying distribution could not be
identified.

APPEARS THIS WAY
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Figure 1: Log(-log) Relpase Distribution in Study HGHL
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3.1.1.3 Study Objectives

Study HGHL, a placebo-controlled trial, had been agreed upon by the FDA that it
can meet the regulatory requirement for a maintenance claim. It was designed to
establish superiority of olanzapine over placebo in time to symptomatic relapse
into a manic, mixed, or depressive episode among bipolar I patients who have
responded to open label acute olanzapine treatment and were in symptomatic
remission of an index manic or mixed episode. T 7]

C g "

3.1.1.4 Efficacy Endpoints

The primary efficacy endpoint was symptomatic relapse (including
hospitalization) into either a manic, mixed, or depressive episode by patients in
symptomatic remission of an index manic or mixed episode. The time interval for
this double-blind period lasted from time of randomization to the time of relapse
or hospitalization or the end of the study, i.e. until drop out. The double blind
period lasted up to 12 months. Proportions of patients relapsing were also
compared between the treatment groups.

Secondary objectives assessed the efficacy of olanzapine in improving
symptomatology or sydrome at the end of the 6-12 week open label therapy (i.e.
reduction of scores from baseline); the efficacy of olanzapine in further improving
clinical symptomatology after 12 months of therapy among patients who had
responded during the acute open-label phase; and at US sites only the functional



status and QL associated with acute open label olanzapine, as well as with long-
term olanzapine compared to placebo.

3.1.1.5 Sample Size Considerations

Sample size was calculated based on the 'time to relapse' endpoint. A sample size
of approximately 315 remitting patients was needed to give an 85% power to
detect a difference in the Kaplan-Meier 'survival' curves (i.e. in time to relapse),
using the log-rank test, assuming a 12-month relapse rate of 50% for placebo and
30% for olanzapine and a 50% censoring rate for either treatment. This study
showed much greater relapse rates for both treatment groups than estimated.
However, since the treatment effect was greater than estimated, the sample size
was sufficient to show highly statistically significant results.

3.1.1.6 Stratification

The sponsor pooled sites with small numbers of patients (n<2 per treatment). In
addition, geographic areas (US and Romania), as well as gender, age, racial
origin, type of bipolar I disorder (mixed versus pure manic), presence of psychotic
features, and presence of rapid-cycling were considered in subgroup analyses.
This reviewer verified subgroup analyzes for geocode, gender, age, racial origin,
and type of relapse.

The quality of the data from T Jsites # [ 7 34) was of concern. Therefore,
this reviewer also performed all main analyses with these {£ Jsites excluded.

On the request of the reviewing medical officer, this reviewer also assessed the
treatment effect for patients with/out concomitant benzodiazepine use.

3.1.1.7 Interim Analysis

One interim analysis was planned using Armitage, McPherson, and Rowe
adjustments to alpha. However, no interim analysis was actually performed and
no adjustments were made to the significance levels of the treatment comparisons.
This approach is acceptable.

3.1.1.8 Efficacy Analysis Methods

The sponsor's primary analysis is a comparison of survival (relapse) curves
(Kaplan-Meier estimates) between the ITT olanzapine treated and placebo treated
groups using the log-rank test. In addition, incidences of relapse per treatment
group were compared via Fisher's Exact test. The effect of country on relapse was
examined using Cochran-Mantel-Haenszel analyses. Continuous data are
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analyzed via ANOVA using Type III sums of squares. Changes from baseline to
endpoint within a period (open label or double-blind) used LOCF. Treatment
comparisons are made with alpha=0.05, two-sided. Treatment by investigator,
treatment by country, and treatment by subgroup interactions, and heterogeneity
across sites were tested at alpha=0.10. For the analysis of Period III data, the
double blind period, baseline measurements were the final observation in Period
11, the open label period.

This reviewer did not analyze changes from baseline, but the methods proposed
by the sponsor for these as well as the primary efficacy measures appeared
acceptable.

3.1.1.9 Sponsor’s Results and Statistical Reviewer’s Findings/ Comments
3.1.1.9.1 Baseline Characteristics

The sponsor's Table ISE.6.2. (not reproduced) shows good balance in patient
characteristics for Study HGHL. The distributions of sex, origin (race), age, type
of current episode and course of disease (rapid cycling vs. not rapid cycling) are
compared between the two treatment groups via Fisher's Exact test. None of the
p-values approached statistical significance. This reviewer accepts these findings
without further analyses.

3.1.1.9.2 Primary Efficacy Analyses

Many of this reviewer's analysis results were numerically identical to the
sponsor's and this reviewer agrees with the sponsor that patients on olanzapine
experienced a significantly longer time to relapse than patients on placebo
(p<0.0001). Furthermore, the proportion of patients relapsing on olanzapine was
statistically significantly smaller than the proportion of patients relapsing on
placebo (p<0.001). These findings are summarized in Table 1 and Figure 2.
However, it is noted that only 4 olanzapine patients and only 1 placebo patient
received treatment for a full year.

There are some concerns regarding the quality of the data from investigators #
C 3 034. They contributed £ Jand 3 patients respectively. Excluding the data
from these _ J investigators had a minor effect on the mean time to relapse but no
effect on the significance level of these findings and the conclusions.
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Table 1: Overall Statistical Findings for Double-Blind Period of Study

HGHL
ITT Sample Mean Percent Percent p-Value p-Value
Population | Size Survival Relapsing | Censored Survival Proportion
Time Times s
(Days)
Olanz 225 166.7 46.7 53.3 <0.0001 <0.0001
Placebo 136 86.5 80.1 19.9
Olanz* 195 171.1 46.2 53.9 <0.0001 <0.0001
Placebo 121 73.5 79.3 20.7
* Excluding data from investigators # € 1 34. b(4)

Figure 2: Relapse Distributions for Study HGHL*
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3.1.1.9.3 Secondary Efficacy Analyses

Overall and for the groupings formed by this reviewer (geocode and gender)
substantially fewer patients are censored from the placebo group than from the
olanzapine treated group. In order to assess a possible bias due to uneven
~ censoring, this reviewer compared the days on study between the two treatment
groups, i.e. treating censoring times as relapse times. The mean time on study for
olanzapine treated patients was 129.4 days. For placebo treated patients it was
64.14 days. The difference between the two distributions was statistically
significant at p<0.0001 (by log-rank, Wilcoxon and likelihood ratio tests). Figure
3 below gives the time-on-study distributions of the two treatment groups treating
censoring times as times to relapse. As a worst case scenario, this reviewer
assumed all censored times of olanzapine patients as times to relapse, but
maintained the censoring for the placebo patients. The log-rank test comparing
these two distributions had a p-value of 0.0012, again indicating that olanzapine
treated patients remained on study longer (mean time = 129.4 days) than placebo
treated patients (mean time = 86.5 days). The distributions of this worst case
scenario are given in Figure 4. It can therefore be concluded, that the differential
amount of censoring does not negate the drug effect.

Figure 3: Considering All Patients as Relapsed
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Figure 4: Considering All Olanzapine Patients as Relapsed but Placebo
Patients Were Censored
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0 s¢ 100 150 200 250 300 350 400

DAYS UNTIL SYMPTOMATIC RELAPSE

therp=0 O O C censored therp=0
therp=1

STRATA:

The sponsor reports 53 (23.6%) olanzapine patients and 13 (9.6%) placebo
patients as having the 'interval completed'. These patients were in the study when
it was terminated at Study Visit 116, but these numbers should not be interpreted
that 66 patients completed a full year of study. On the contrary, only 4 olanzapine
and 1 placebo patient completed a full year of treatment. For the remainder of
these patients, time on study ranged from 15 to 364 days. As noted above, this
reviewer actually counted 68 patients having a Visit 116 (Table 2).

Table 2: Days on Study for Patients with Visit 116

Days/Number of Patients Olanzapine Placebo
15-60

61-120

121-180
181-240
241-300
301-330
331-340
341-350
351-360
361-364
365-392

i

=IO|=|=IN|=|C|C|C|o|w

DS # Bl= N === N ]~
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When exploring the drug effect on time to relapse or proportion of relapses to
either manic, depressive, or mixed episode, the numbers of patients differ between
the sponsor and this reviewer (Table 3). The sponsor defined a relapse into
depression (mania) as a HAMD-21 (YMRS) total score of 15 or greater or
hospitalization due to depression (mania) at any time during the double-blind
period. This reviewer took the variables 'Type of Symptomatic Relapse' and
'Reason for Hospitalization' as indicators of depressive, manic, or mixed relapses
from the relapse data file. The tallies should be identical, but were not. This
reviewer was not able to reconcile the differences. It is noted that Type of
Symptomatic Relapse was not necessary coded the same as Reason for
Hospitalization. This may explain why the number of patients in the three types of
relapse may be larger than the total sample sizes.

Time to relapse and proportion relapsing into mania was significantly superior for
olanzapine over placebo treated patients (p<0.001) by both the sponsor's and this
reviewer's analysis. Similarly, time to relapse into depression was assessed
equivalently by the sponsor and this reviewer (p<0.001). The level of significance
for proportion of patients relapsing into depression was different between the
sponsor and this reviewer, with this reviewer showing only a borderline
significant result in favor of olanzapine (p=0.0562). The sponsor had not reported
results for relapses labeled as 'mixed'. When insisting that both variables (Type of
Symptomatic Relapse and Reason for Hospitalization) were labeled as 'mixed',
olanzapine showed nominal statistical superiority (p<0.05). When requiring that
Type of Symptomatic Relapse be labeled as 'mixed' but allowing Reason for
Hospitalization to be different, statistical superiority of olanzapine is at a level of
p<0.005. In summary, only proportion of relapse into a depressive episode did not
reach statistical significance at 0.05, but approached it. All other tests clearly
reached statistical significance in favor of olanzapine. Excluding the data from
investigators I . 034 did not affect the levels of significance or the
conclusions.

The sponsor combined data from investigators who had less than two patients. As
this approach might combine data from the two geographic regions (US and
Romania), this reviewer first attempted a logistic regression model with relapse =
treatment, investigators and treatment-by-investigator. Due to the many
investigators with very few patients, this model was unstable. The second
approach modeled geographic region rather than grouped and ungrouped
investigators. A model using relapse = treatment geocode treatment*geocode was
considered and found to be stable. The interaction term was very non-significant
(p>0.89), but both geocode (US and Romania) and treatment were significant. It
was found that there is a statistically significant difference (p<0.01) in relapse
rates between Romania and the US. In Romania, the relapse rates for both
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Table 3: Symptomatic Relapse* into Manic, Depressive, or Mixed Episode

Relapse Olanzapine Placebo Log rank Fisher's Exact
(n=225) {(n=136) p-value p-value
Total Relapses=105 Total
Relapses=109
Sponsor
Depressive 78 (34.7%) 65 (47.8%) <0.001 0.015
Manic 37 (16.4%) 56 (41.2%) <0.001 <0.001
Reviewer@
Depressive | 68 (30.2%) 53 (39.0%) <0.0001 0.0562
Manic 27 (12.0%) 45 (33.1%) <0.0001 <0.0001
Mixed** 10 (4.4%) 13 (9.6%) 0.0028 0.0459
Mixed*** 12 (5.3%) 19 (14.0%) <0.0001 0.0046
Excluding
Sites ~, 34
Depressive* | 58/195 (29.4%) 50/121 (41.3%) | <0.0001 0.0238
*
Manic** 24/195 (12.3%) 36/121(29.8%) | 0.0001 0.0001
Mixed** 8/195 (4.1%) 12/121 (9.9%) 0.0016 0.0356
Mixed*** 9/195 (4.6%) 18/121 (14.9%) | <0.0001 0.0017

@ Analyzing one type of relapse at a time while treating the other types as censored

* includes hospitalization

** Depressive ', 'Manic', and 'Mixed' defined by both Type of Relapse and Reason for
Hospitalization

*** 'Mixed' defined by Type of Relapse or any Reason for Hospitalization

olanzapine treated and placebo treated patients were lower than these rates in the

US, but olanzapine relapse rates were lower than placebo relapse rates in both

countries. In Romania, the relapse rate for olanzapine was statistically
significantly lower than placebo (p<0.03) with point estimates of 27.6 and 62.5
percent relapse for olanzapine and placebo, respectively. The total sample size for
Romania was 45. In the US, the relapse rate of olanzapine was statistically
significantly lower than placebo (p<0.0001) with point estimates of 49.5 and 82.5
percent relapse for olanzapine and placebo, respectively. As the estimated
treatment effect was of the same magnitude in either country (34.9% in Romania
and 33.0% in the US) the difference in relapse rates between the countries are
most likely due to geographic differences in scoring the assessment tools (YMRS,
HAMD-21, etc.). The Sponsor reported the same relapse rates and basically
identical p-values using somewhat different methodology, namely Breslow-Day
and Cochran-Mantel-Haenszel tests. Both investigators {© ] 034 were from
the US, so no adjustment needs to be made to findings from Romania. The
adjustment to the US data are found below in Section 4, Table 4.
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In addition, the sponsor reported that statistical significance was maintained in
secondary measures, namely rate-of- and time-to-syndromic relapse, as well as in
changes from baseline in the assessment tools such HAMD-21, etc. This reviewer
did not verify the accuracy of these secondary measures.

3.1.1.10 Sponsor’s Conclusions and Reviewer’s Conclusions/Comments

The sponsor concluded, and this reviewer agrees, that study HGHL was a
randomized placebo-controlled double-blind trial in which patients who had
remitted on open label olanzapine and had been randomized to olanzapine showed
significantly longer time to relapse than patients who had been randomized to
placebo. Concerns with uneven censoring led to a worst-case analysis, where all
censored patients on olanzapine were assumed to have relapsed but placebo
patients retained their censored status. Again, olanzapine treated patients
remained statistically significantly longer on study than did placebo patients. In
addition, during the maintenance period the proportion of relapse among
olanzapine treated patients was significantly smaller than the proportion of relapse
among placebo treated patients.

It is noted that there was substantial attrition during this trial. Of the 731 patients
on open label olanzapine only 361 (49.4%) responded and were considered
remitters. After six months of treatment, 156 (61.2%) of the 225 patients
randomized to olanzapine had either relapsed or were censored. Of the 136
patients randomized to placebo, 122 (89.7%) had relapsed or were censored by six
months. Only 4 olanzapine patients and only 1 placebo patient completed a full
year of treatment.

In addition, the sponsor states that 66 patients 'completed the study interval'. This
can lead to the misinterpretation that 66 patients received treatment for a full year,
which is not the case. These patients were in the study when the study was
terminated (Visit 116). This reviewer actually counted 68 patients with Study
Visit 116, a figure that included the 5 patients who had a full year of treatment.
For the remaining patients, their time on study ranged from 15 - 364 days.

It appears that this trial meets the sponsor's maintenance claim, that olanzapine is
superior over placebo in time to symptomatic relapse into a manic, mixed, or
depressive episode among bipolar I patients who have responded to open label
acute olanzapine treatment and are in symptomatic remission of an index manic or
mixed episode.
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3.2 Evaluation of Safety

For the safety evaluation of any of the studies the reader is referred to the medical
officer's review.

4 Findings in Special/Subgroup Populations

The same types of statistical analyses performed on all the data, namely log-rank
test for time to relapse and Fisher's Exact test for proportion relapsing, were also
performed for each subgroup separately. In addition, homogeneity across
subgroups was tested.

4.1 Gender

Table 4 shows the results for time to relapse and proportion relapsing for all males
(Figure 5) and all females (Figure 6), as well as for each gender within the
geographic regions. Using all the data, the results show clear superiority of
olanzapine over placebo for all males and for the females in the US. For the males
in Romania, mean days till relapse is actually somewhat shorter for the olanzapine
patients than for the placebo patients, but time to relapse and proportion relapsing
reached statistical significance in favor of olanzapine at the nominal p-values.
Similarly, for all females and for the females in the US there is no dispute of the
superiority of olanzapine over placebo. For the females in Romania, olanzapine
patients had numeric superiority over placebo patients, but the difference did not
reach statistical significance. The reduced levels of statistical significance can in
part be attributed to the smaller sample sized in these subgroups.

In Table 5 the results were analyzed with the data from investigators [~ 7034
excluded. As these investigators were from the US, the data from Romania stay as
reported in Table 4. The adjusted data for the US were essentially identical to the
all data with no effect on the results or conclusions

APPEARS THIS WAY
SN ORIGINAL
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Table 4: Statistical Findings by Gender and Geocode

Therapy | Sample Mean Percent Percent p-Value, | p-Value,
Size Survival | Relapsing | Censored | Survival | Proportions
Time Times
(Days) :
AllMales | Olanz 87 173.6 43.7 56.3 <0.0001 | <0.0005
Placebo 53 74.7 73.6 26.4
Males US Olanz 78 161.6 474 52.6 <0.0001 0.0019
Placebo 45 54.0 75.6 24.4
Males Olanz 9 149.0 11.1 88.9 0.0511 0.0430
Romania
Placebo 8 153.6 62.5 37.5
All Olanz 138 143.8 438.6 514 <0.0001 | <0.0001
Females
Placebo 83 77.5 84.3 15.7
Females Olanz 118 116.9 50.8 49.2 <0.0001 <0.0001
Us
Placebo 75 61.0 86.7 13.3
Females Olanz 20 2113 35.0 65.0 0.1996 0.1826
Romania .
Placebo 8 173.8 62.5 37.5

Table 5: Statistical Findings by Gender and Geocode Excluding Investigators

C 1034+
Therapy | Sample Mean Percent Percent p-Value, | p-Value,
Size Survival | Relapsing | Censored | Survival | Proportions
Time Times
(Days)
All Males | Olanz 80 179.0 42.5 57.5 <0.0001 0.0002
Placebo | 49 75.4 75.5 24.5
Males US Olanz 71 166.6 46.5 53.5 <0.0001 0.0009
Placebo 41 54.1 78.1 21.9
All Olanz 115 146.9 48.7 51.3 <0.0001 | <0.0001
Females
Placebo 72 66.4 81.9 18.1
Females Olanz 95 117.9 51.6 48.4 <0.0001 | <0.0001
US
Placebo | 64 42.5 84.4 15.6

* Excluded investigators were US only

16




Figure 5: Relapse Distributions for Males Only
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Figure 6: Relapse Distributions for Females Only
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4.2 Race

The sponsor tested the proportion of relapse between treatments for Caucasian
origin and for 'other' origin. In both cases, olanzapine patients relapsed
significantly less than placebo patients (p<0.004). The test for homogeneity of
findings across race groups was non-significant (p=0.496). This reviewer
produced similar results. As can be seen from Table 6 and Figure 7 below, this
reviewer analyzed results for subgroups of Caucasian, African American, and
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Other origins. By far the largest group was Caucasian (87.3%). For this subgroup
the overall findings of statistically significantly longer time to relapse and smaller
proportion of patients relapsing were reproduced (p<0.0001). For the 27 African
American, patients on olanzapine showed longer mean time to relapse and a
smaller portion of relapsing. However, the findings did not reach statistical
significance (p>0.06). For the 19 patients of other racial origin, the results also
went in favor of olanzapine with borderline statistical significance (p<0.04 for log
rank test and p<0.08 for Fisher's Exact). The lack of statistical significance for the
non-Caucasian subgroups can at least in part be attributed to the small sample
sizes. A test for homogeneity of treatment effect across racial subgroups was not
significant (p=0.7617). Excluding the data from investigators C  3-034 had no
effect on the results for the Caucasian group. For the African American and Other
groups, olanzapine maintained only numeric superiority over placebo.

Table 6: Statistical Findings of Study HGHL by Origin

Therapy | Sample Mean Percent Percent p-Value, | p-Value,

Size Survival | Relapsing | Censored | Survival | Proportions*
Time Times
(Days)
Caucasian Olanz 195 163.3 47.7 52.3 <0.001 <0.0001
Placebo | 120 86.2 80.8 19.2
Caucasian** | Olanz 167 169.8 46.7 53.3 <0.0001 <0.0001
Placebo | 106 73.3 80.2 19.8
African Olanz 19 89.5 36.8 63.2 0.0613 0.2116
American
Placebo 8 48.0 62.5 37.5
African Olanz 18 87.5 38.9 61.1 0.1865 0.3515
American**
Placebo 7 54.1 57.1 42.9
Other Olanz 11 114.3 45.5 54.5 0.0397 0.0799
Placebo 8 26.9 87.5 12.5
Other** Olanz 10 109.2 50.0 50.0 0.0687 0.1199
Placebo 8 26.9 87.5 12.5

b(4)

* Breslow-Day for homogeneity of treatment effect across origin groups:p=0.7617.

** Results with investigators{_ 7] 034 excluded; the Breslow-Day for homogeneity of
treatment effect across origin groups has a p-value of 0.6518.

b(4)
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Figure 7: Time to Relapse by Origin and Treatment Group*
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* Therp=0 is Placebo, Therp=1 is Olanzapine; Org=1 is Caucasion, Org=2 is African American,

Org=3 is 'Other’.

43 Age

The relapse distribution and proportions of relapse were similar for patients under
40 as for patients 40 and over. The log rank test for time to relapse and the
Fisher's Exact test for proportions favored olanzapine in all cases with p-values of
<0.0001 (Table 7, Figure 8). The Breslow-Day p-value for testing homogeneity of
treatment differences was 0.4027 for both the sponsor and this' reviewer,
indicating that the treatment difference was similar in either age group. Excluding
the data from investigators [Z T} 034 had minimal effect on the findings, still
maintaining the highly statistically significant superiority of olanzapine over

placebo.
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Table 7: Study HGHL: Proportion of Relapse per Age Group

Fisher's Exact

Olanzapine Placebo Log-Rank p-

Value p-Value
Under 40 47 (45.2%) 57 (82.6%) <0.0001 <0.0001
(n=104 olanz, 69
placebo)
40 and Over 58 (47.9%) 52 (77.6%) <0.0001 <0.0001
(n=121 olanz, 67
placebo)
Under 40* 40 (44.9%) 49 (83.1%) <0.0001 <0.0001
(n=89 olanz, 59
placebo)
40 and Over* 50 (47.2%) 47 (75.8%) <0.0001 0.0002
(n=106 olanz, 62
placebo)

*Excluding investigators C 7} 034.

b(4)

Figure 8: Time to Relapse by Age and Treatment Group *
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e * Therp=0 is Placebo, Therp=1 is Olanzapine; Age1=0 is Under 40, Agel=1 is 40 and Over.
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Other Special/Subgroup Populations

The reviewing medical officer requested an investigation of the treatment effect
with respect to use of concomitant benzodiazepine during the double blind
maintenance period. The sponsor reported 60 (26.7%) olanzapine patients and 49
(36.0%) placebo patients using concomitant benzodiazepine. Based on the
variable 'Used Benzodiazpines during double blind therapy phase' in the relapse
data file or from the concomitant therapy data file, this reviewer found 55
olanzapine patients and 44 placebo patients with 'yes' for concomitant
benzodiazepine use. Overall, patients with concomitant benzodiazepine use fared
worse than patients who did not need concomitant benzodiazepine. Specifically,
for patients with no concomitant benzodiazepine use, the mean time to relapse
was 185.1 days for olanzapine treated patients and 91.5 days for placebo treated
patients (Table 8). This difference resulted in a log-rank test with a p-value of
<0.0001. For the patients with concomitant benzodiazepine use, the mean time to
relapse was 110.8 days for olanzapine treated patients and 69.6 days for placebo
treated patients. The log-rank test reached statistical significance at p<0.01.
Figure 9 shows, that the survival curve for patients on olanzapine and having had
concomitant benzodiazepine use is worse than the curve for olanzapine patients
with no concomitant benzodiazepine use. However, the former curve is still better
than either relapse curve of placebo patients. This can also be observed in the
proportions of relapses. A large proportion of patients on olanzapine having
concomitant benzodiazepine use relapsed (70.9%). However, this proportion was
still significantly less (p=0.0271) than the corresponding proportion of placebo
patients. The smaller treatment effect and lower level of significance may at least
in part be due to the smaller sample size. The Breslow-Day test for homogeneity
of the treatment effect supports the notion of a consistent treatment effect across
the benzodiazepine use groups by a non-significant p-value of 0.4754. Excluding
the data from investigators . 1 034 did not affect the findings or conclusions.

Table 8: Proportion of Relapse among Patients with or without Concomitant
Benzodiazepine Use

b(4)

Olanzapine | Placebo Log-Rank | Fisher's Exact

p-Value p-Value

No Benzodiazepine Use | 66 (38.8%) 70 (76.1%) | <0.0001 <0.0001 .

(n=170 olanz, 92 placebo)

Benzodiazepine Use 39 (70.9%) 39 (88.6%) | 0.0062 0.0271

(n=55 olanz, 44 placebo)

No Benzodiazepine 53 (37.1%) 57 (74.0%) | <0.0001 <0.0001

Use* (n=143 olanz, 77

placebo)

Benzodiazepine Use * | 37 (71.2%) 39 (88.6%) | 0.0044 0.0306

(n=52 olanz, 44 placebo)

* Excluding US investigators [ 77034

b(4)
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Figure 9: Relapse Distributions for Concomitant Benzodiazepine Use
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5 Summary and Conclusions
5.1 Statistical Issues and Collective Evidence

There were several inconsistencies in the study report and between the study
report and the data extracted from the data files. For example, it appears that in
some places in the submission depression is still an optional index episode,
whereas the study was conducted in patients with manic or mixed index episodes
only. Other inconsistencies include number of patients in subgroup analyses,
which did not match between the sponsor's report and the numbers obtained by
this reviewer from the data files. In addition, there were several tables submitted
by the sponsor, which this reviewer could not reproduce. However, this reviewer
expects the resolution of these differences not to affect the overall efficacy results.
This reviewer spot-checked the relapse data file for accuracy and found no errors.

There were concerns about the data quality of investigators T 7 034. With

few exceptions in some subgroups, the exclusion of the data from these 1
investigators did not affect the findings nor change any of the conclusions.
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At various places of the submission, the sponsor refers to = = b(4)
C ) ) i J In this reviewer's opinion, the

literal sense of relapse prevention infers a greater benefit than one can measure

with time to relapse or proportion relapsed in a time period that lasted at most one

year. In particular, attrition was substantial and after six months already 61.2% of
olanzapine patients and 89.7% of placebo patients were lost to relapse or to
censoring. Only 4 patients on olanzapine (1.8%) and only one patient on placebo

(0.7%) remained on treatment for a full year. However, the broader concept of
maintenance is supported by the findings.

There were only few instances where the data from the olanzapine group did not
reach statistical superiority over the placebo group. Two such occurrences with
for the subgroups of African American and Other origin. In particular, when the
data from investigators [_ 71 034 were excluded, olanzapine showed only b(4)
numeric superiority. There was one incidence where placebo showed a numeric
superiority, which was for mean time to relapse for Romanian males. In all these
cases, it appears that small sample size may have contributed to the lack of
statistical significance. In addition, any test for homogeneity of treatment effect
performed across subgroups was found non-significant supporting the consistency
of the drug effect across subgroup. This is also borne out in the figures of the
Kaplan Meier curves for relapse and censoring times.

This submission contained eight other study reports, which were not reviewed by
the statistical reviewer, as the pivotal study appears to meet the regulatory
requirement for the maintenance claim from the statistical point of view.

5.2 Conclusions and Recommendations

Study HGHL was the pivotal study for a maintenance claim for olanzapine in
bipolar I patients. This reviewer agrees in principle with the sponsor's design,
analysis, and conclusion for this trial. Olanzapine has been shown to provide
statistically significantly longer times to relapse and smaller proportions of
patients relapsing than placebo among bipolar I patients who had remitted on
open label olanzapine. Robustness analyses as well as subgroup analyses almost
always showed numeric and statistically significant superiority of olanzapine over
placebo. From a statistical point of view, this study appears to meet the regulatory
requirement for a maintenance claim. However, it needs to be kept in mind that
there was substantial attrition from the number of patients entered into the study
to the number of remitters, and finally to only five patients remaining on study for
a full year.
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EXECUTIVE SUMMARY

The objective of NDA 20-592 (SE1- 018) is to gain approval for the use of Zyprexa in
combination with lithium or valproate for the treatment of acute manic episodes
associated with bipolar disorder. NDA 20-592 (SE1- 019) is submitted to gain approval
for the use of Zyprexa for the long term treatment of bipolar I disorder.

The efficacy of ZYPREXA in combination with lithium or valproate was established in
two randomized, double-blind placebo-controlled studies in patients with acute manic or
mixed episode with or without psychotic features (Protocol F1D-MC-HGFU: Olanzapine
Added to Mood Stabilizers in the Treatment of Bipolar Disorder). Olanzapine doses
studied were 5, 10, 15 and 20 mg/day given once a day for 6 weeks.

A drug interaction study was also conducted to assess the effect of olanzapine on steady
state valproate levels (Protocol F1F-LC-HGGB: Olanzapine- Divalproex sodium
interaction trial).

The results showed that in vivo administration of olanzapine (10 mg daily for 2 weeks)
did not affect the steady state plasma concentrations of valproate. The effect of valproate
on olanzapine pharmacokinetics could not be determined robustly from this study.

The information on Lithium interaction with olanzapine has been taken from Study E001;
submitted September 21,1995 with NDA 20-592. The results indicated that there was no
interaction between olanzapine and lithium.
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RECOMMENDATION

NDA 20-592 (018 and 019) are acceptable from the viewpoint of Office of Clinical
Pharmacology and Biopharmaceutics. The sponsor’s labeling changes in the Drug
Interaction section under PRECAUTIONS are acceptable and should apply to both SE1-
018 and SE1- 019.

Veneeta Tandon, Ph.D.
Pharmacokineticist
Division of Pharmaceutical Evaluation I

Team Leader: Ramana Uppoor, Ph.D.
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LABELING RECOMMENDATION

The following Labeling changes made by the sponsor in the Drug interaction Section
under PRECAUTIONS are acceptable and should apply to both supplements 018 as well
as 019. The original valproate section has been deleted and a new section has been added.
Lithium has been given its own sub heading and has been removed from a list of general

~ drugs that did not show interaction. '

Lithium — Multiple doses of olanzapine (10 mg for 8 days) did not influence the
kinetics of lithium. Therefore, concomitant olanzapine administration does not require
dosage adjustment of lithium.

Valproate — Studies in vitro using human liver microsomes determined that olanzapine
has little potential to inhibit the major metabolic pathway, glucuronidation, of valproate.
Further, valproate has little effect on the metabolism of olanzapine in vitro. In vivo
administration of olanzapine (10 mg daily for 2 weeks) did not affect the steady state
plasma concentrations of valproate. Therefore, concomitant olanzapine administration
does not require dosage adjustment of valproate.

Single doses of olanzapine did not affect the pharmacokinetics of imipramine or its
active metabolite desipramine, and warfarin. Multiple doses of olanzapine did not
influence the kinetics of diazepam and its active metabolite N-desmethyldiazepam,
Hthium;-ethanol, or biperiden. However, the co-administration of either diazepam or
ethanol with olanzapine potentiated the orthostatic hypotension observed with
olanzapine. Multiple doses of olanzapine did not affect the pharmacokinetics of
theophylline or its metabolites.
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On Original
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Study FI1D-LC-HGGB:
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Olanzapine-Divalproex sodium/valproic acid interaction
trial

The objectives of the study were:

Part A: To determine any pharmacokinetic or pharmacodynamic drug interaction,
safety, to assess effects of single and multiple doses of olanzapine on steady-state
valproic acid concentrations; and to evaluate neuroendocrine effects during
coadministration of divalproex sodium (hereafter designated as divalproex) and

olanzapine.

Part B: To determine any pharmacokinetic drug interaction during coadministration
of divalproex/valproic acid and olanzapine, to determine effects of multiple-dose
divalproex on olanzapine concentration profiles, and to assess the effects of multiple
doses of olanzapine on steady-state valproic acid concentrations.

The study design is as follows:

Study Design

Part A was designed as a parallel comparison of olanzapine versus
placebo coadministered with divalproex.

Part B was designed for competitive enrollment with Part A and was a
parallel comparison of olanzapine versus placebo coadministered with
divalproex from patients with bipolar illness obtained from Study F1D-
MC-HGFU (only 1 patient enrolled in this part)

Study Population

N=42 patients with bipolar or schizoaffective disorder stabilized on
divalproex (blood levels of valproic acid: 50-125 pg/mL) for 2 months
and possibly on stable dose of lithium (minimum blood levels of 0.6
mEq/L). .

Patients could also be entered into the trial if they were stabilized for at
least 2 months on one of the following: bupropion (up to a 300-mg
daily dose) or an SSRI antidepressant (other than fluvoxamine).

27 out of 42 subjects completed the trial.

Gender: 20M & 22F,

Ages: 18-65 yrs

Weight: 54.1-151 kg

Race: 2 Black, 1 Hispanic, 1 Other, 38 Caucasian

Treatment Group

A: Olanzapine/daily divalproex (Stabilized on divalproex)
B: Placebo/ daily divalproex (Stabilized on divalproex)

Dosage and Administration

A: Olanzapine: 10 mg as a single dose and then as a multiple dose
regimen of 10 mg once daily for approximately 2 weeks

A 6 days washout between single and multiple dose regimen

10 mg tablets (CT04017, CT10117, CT11817)

B: Placebo (CT08802, CT08960, CT10215)

Divalproex: An individualized dosage (500 to 2250 mg per day)
which maintained valproic acid plasma concentrations within the
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therapeutic range (50-125 pg/mL). Supplied as 125-mg, 250-mg, 500-
mg, 750-mg, 1000-mg, or 1500-mg delayed-release tablets from
various manufacturer's lot numbers. Administered once or twice daily.

Daily regimen maintained throughout the study.

Diet; On the day indicated for pharmacokinetic studies, patients ate a
regular diet in the evening and could take olanzapine (or placebo) plus
divalproex with a snack approximately 2.5 hours before bedtime.

On these occasions, patients were asked to remain upright for
approximately 2 hours after dosing.

Sampling: Blood

For Olanzapine/metabolites:
For single dose part:

. At Day 1: At0,1,2,4,6,8,10,12,24,36,48,72,96, and 120 hours
postdose.
For multiple dose part:
At the end of Week 1(Day 13): At 0, 2,4,8,12, and 24 hours
At the end of Week 2 (Day 20): AtO0,2,4,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>