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5 (8 DEPARTMENT OF HEALTH & HUMAN SERVICES . Public Health Service
h
 

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 V

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 ofolanzapine in the long-term treatment ofbipolar I disorder.

We also acknowledge receipt of your amendments dated November 4, 2003 and November 13,

2003. Your submission ofNovember 13,2003 constituted a complete response to our September
22,2003 action 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 administrative purposes, this submission should be designated ‘
“FPL for approved supplement NDA 20—592/S-019” Approval of this submission by FDAIs not
required before the labelingIS 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 .ofbipolar 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 drafi or

mock-up form, not final print. Send one copy to this Division and two copies ofboth the

promotional materials and the package insert directly to:

Division ofDrug 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 reporting requirements for an approved NDA (21

CFR 314.80 and 314.81). - ‘

Ifyou 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 ofNeuropharmacological 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 ofbipolar I disorder.

We also acknowledge receipt ofyour 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

A 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.

1: rm ‘ J
2. As you know, we have observed cases ofhyperglycemia / diabetes mellitus in patients

treated with atypical antipsychotics. We are addressing this as a class labeling issue. We have
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g)

h)

j)

k)

1)

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: ”(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 ofpatients 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 inC 3 files [1(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 relapse criteria at Visit
101. Please explain this .discrepancy in coding

A definition for the term “Reporting Interval Completed” as used1n the disposition tablesin
Study HGHL.

A definition of the term “Days1n 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 ofpatients relapsing, as per
Table HGHL.14.11, for the interval 21 -28 days and the interval= 35 days. Please also

provide ananalysis 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 baseline, with the analysis performed
as outlined1n point (i) below.

A presentation of the laboratory values for eosinophils, 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 HI 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 youto 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 ofbipolar
I 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 _ g

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 notified1n writing that this
application has been approved.
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Ifyou 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, MD.
Director

Division ofNeuropharmacological 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]



_2__5Page(s) Withheld
AFPWWtHO Latta

___Trade Secret /Confidential (b4)

X Draft Labeling (b4)

Draft Labeling (b5)

‘ Deliberative Process (b5)



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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APPROVED AGREED-UPON LABELING 1

ZYPREXA®

(Olanzapine) Tablets

ZYPREXA® zvms®

(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-il -piperazinyl)-lOH-thieno[2,3-b] ‘
[l,5]benzodiazepine. The molecular formula is C17H20N4S, which corresponds to a molecular
weight of 3 12.44. The chemical strt’wture is:

,CH
N 3

N.)

/ N / \
I 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 1111101), 5 mg (16 mol), 7.5 mg
(24 mol), 10 mg (32 umol), 15 mg (48 pmol), or 20 mg (64 mol). Inactive ingredients 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)1s intended for oral administration '
only.

Each orally disintegrating. tablet contains Olanzapine equivalent to 5 mg (16 mol), 10 mg
(32 pmol), 15 mg (48 mol) or 20 mg (64 mol). 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 5HT2A/2c (Ki=4 and 11 nM, respectively), dopamine D14 (K.=11-31 nM),
muscarinic M1_5 (Ki=1.9-25 nM), histamine H1 (Ki=7 nM), and adrenergic (1.1 receptors

(Ki=l9 nM). Olanzapine binds weakly to GABAA, BZD, and B adrenergic receptors (Ki>10 11M).

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 (SHTZ) 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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APPROVED AGREED-UPON LABELING 2

Antagonism at receptors other than dopamine and SHTZ with similar receptor affinities may
explain some of the other therapeutic and side effects of Olanzapine. Olanzapine’s antagonism of
muscarinic M..5 receptors may explain its anticholinergic effects. Olanzapines antagonism of
histamine H; receptors may explain the somnolence observed with this drug. Olanzapine’s
antagonism ofadrenergic a1 receptors may explain the orthostatic hypotension observed with this
drug.

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 ofOlanzapine absorption. Pharmacokinetic studies showed that ZYPREXA tablets

and ZYPREXA ZYDIS (Olanzapine orally disintegrating tablets) dosage forms ofOlanzapine are
bioequivalent.

Olanzapine displays linear kinetics over the clinical dosing 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 ofOlanzapine once daily leads to steady-state concentrations in about one week
that are approximately twice the concentrations afler single doses. Plasma concentrations, half-life,

and clearance ofOlanzapine 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 ofdistribution of

approximately 1000 L. It is 93% bound to plasma proteins over the concentration range of7 to
1100 ng/mL, binding primarily to albumin and al-acid glycoprotein.

Metabolism and Elimination— Following a single oral dose of 14C 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-g1ucuronide, present at steady state at 44% of the
concentration ofOlanzapine, and 4’-N-desmethyl Olanzapine, present at steady state at 31% of the

concentration of Olanzapine. Both metabolites lack pharmacological activity at the concentrationsobserved

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'm Olanzapine oxidation. CYP2D6 mediated
oxidation appears to be a minor metabolic pathway1n vivo, because the clearance ofOlanzapine1s
not reduced in subjects who are deficient in this enzyme.

Special Populations

Renal Impairmen -— Because olanzapine is highly metabolized before excretion and only 7% of
the drug is excreted unchanged, renal dysfimction 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 Impairmen :— 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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APPROVED AGREED-UPON LABELING ' 3

Age — In a study involving 24 healthy subjects, the mean elimination half-life ofolanzapinewas
about 1.5 times greater in elderly (>65 years) than in non-elderly subjects (S65 years). Caution
should be used1n 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 ofolanzapine 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.

Ra_ce — No specific pharmacokinetic study was conducted to investigate the effects of race A

cress-study comparison between data obtainedin Japan and data obtainedin 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 ofAfrican 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, smoking, 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 BriefPsychiatric Rating Scale (BPRS), a multi-item inventory ofgeneral
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=l49) involving two fixed olanzapine doses of l 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

cluster, 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 i 2.5 mg/day, 10.0 i 2.5 mg/day, and 15.0 i 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 ofpopulation 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 ofplacebo 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 ofup to
8 months.

Bipolar Disorder

Monotherapy —- The efficacy ofolanzapine in the treatment ofacute 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-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 primary rating instrument used for assessing manic symptoms in these trials was the Young

Mania Rating Scale (Y-MRS), an ll-item clinician-rated scale traditionally used to assess the
degree ofmanic 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 placeboin 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 ofolanzapine

(5-20 mg/day, once daily, starting at 15 mg/day), olanzapine was superior to placeboin thereduction ofY-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 ofrelapse
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 I-LAM-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



184

185

. 186

187

188

189

190

191

192

193

194 '
~195

196

197

198

199

200

201

' 202

203

204

205

' 206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226
227

228

229

230

APPROVED AGREED-UPON LABELING 5

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 trial, 175 outpatients on lithium or valproate
therapy with inadequately controlled manic or mixed symptoms (Y-MRS 216) were randomized to
receive either olanzapirre 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 orvalproate
(in a therapeutic range of0.6 mEq/L to 1.2 mEq/L or 50 ug/mL to 125 ug/mL, respectively) was

superior to lithium or valproate alone in the reduction ofY-MRS total Score.

(2) In a second 6-week placebo-controlled combination trial, 169 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 ug/mL to 125 ug/mL,
respectively) was superior to lithium or valproate alone in the reduction ofY-MRS total secre.

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 efi‘ectivene‘ss 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 ofup 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 ofZYPREXA 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 ofmaintaining 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 ofZYPREXA 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
WWW—Jim ,

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 ofan increased background risk ofdiabetes mellitusin patients with
schizophrenia and the1ncreasing incidence of diabetes melhtus1n 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 ofglucose control. Patients with risk
factors for diabetes mellitus (e.g., obesity, family history ofdiabetes) 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 ofhyperglycemia including polydipsia, polyuria, polyphagia, and
weakness. Patients who develop symptoms ofhyperglycemia 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 ofanti-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 ofpatients with dementia-related psychosis.
Neuroleptic Maliwt Smdrome (NM81— 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 ofNMS are-
hyperpyrexia, muscle rigidity, altered mental status and evidence ofautonomic instability

(irregular 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 ofpatients with this syndrome18 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 considerationsin the differential

diagnosis include central anticholinergic toxicity, heat stroke, drug fever, and primary central
nervous system pathology.

The management ofNMS should include: 1) immediate discontinuation ofantipsychotic 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. There1s no general agreement about specific pharmacological treatment
regimens for NMS.
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If a patient requires antipsychotic drug treatment after recovery fiom NMS, the potential
reintroduction ofdrug therapy should be carefully considered. The patient should be carefully
monitored, since recurrences ofNMS have been reported

Tardive Dyskinesi — A syndrome ofpotentially 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 syndrome1s unknown.

Given these considerations, olanzapine should be prescribedin a manner thatIS most likely to
minimize the occurrence oftardive dyskinesia. Chronic antipsychotic treatment should generally be
reserved for patients (1) who suffer from a chronic illness that1s known to respond to
antipsychotic drugs, and (2) for whom alternative, equally effective, but potentially less hannful
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 Hypotensio -—— Olanzapine may induce orthostatic hypotension associated with

dizziness, tachycardia, andm some patients, syncope, especially during the initial dose-titration
period, probably reflecting its on-adrenergic antagonistic properties. Syncope was reportedin
0.6% (15/2500) ofolanzapine-treated patients in phase 2-3 studies. The risk oforthostatic

.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 ofmyocardial 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
occurrence 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.g., Alzheimer’s dementia. Conditions that lower the seizure threshold may be more prevalent in a
population of 65 years or older.
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Hyperprolactinemi —— As with other drugs that antagonize dopamine D2 receptors, olanzapine
elevates prolactin levels, and a modest elevation persists during chronic administration. Tissue
culture experiments indicate that approximately one-third ofhuman breast cancers are prolactin
dependent invitro, a factor ofpotential importance if the prescription of these drugs18
contemplatedm 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 compotmds, the clinical significance of elevated serum prolactin levels1s
unknown for most patients. As1s common with compounds whichmcrease prolactin release, an
increase inmammary gland neoplasia was observed1n the olanzapine carcinogenicity studies
conducted1n mice and rats (see Carcinogenesis). However, neither clinical studies nor
epidemiologic studies have shown an association between chronic administration ofthis class of
drugs and tumorigenesis1n humans; the available evidence1s 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) ofpatients
exposed to olanzapine compared to none (0/ l 15) of the placebo patients. None of these patients
experienced jaundice. In two of these patients, liver enzymes decreased toward normal despite
continued treatment andm two others, enzymes decreased upon discontinuation ofolanzapine. 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 ifenzymes
normalized.

Within the larger premarketing database ofabout 2400 patients with baseline SGPT S90 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 norrnaliZe 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 ofhepatic 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
transarninases 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 of26% 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) ofpatients 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 Regglatio — 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 contn'bute 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 ofaspiration

pneumonia. Aspiration pneumonia is a common cause ofmorbidity 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 ofhigh-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 Illness — Clinical experience with olanzapine in patients with

certain concomitant systemic illnesses (see Renal Impairment and Hepatic Impairment under
CLINICAL PHARMACOLOGY, Special Populations)IS limited. “

Olanzapine exhibits1n vitro muscarinic receptor affinity In premarketing clinical trials with
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 fiom olanzapine, but olanzapine should be used with caution in patients with
clinically significant prostatic hypertrophy, narrow angle glaucoma, or a history ofparalytic ileus.

In a fixed—dose study ofolanzapine (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 ofeither (1) two-fold or more in excess of

the placebo-treated gr0up, where at least 1 placebo-treated patient was reported to have
experienced the event, or (2) at least 2 cases ifno 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 oforthostatic 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 following1ssues with patients for whom they prescribe
olanzapine:

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

Interference with Cognitive and Motor Performanc — 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 Dehydratio — Patients should be advised regarding appropriate care in

avoiding overheating and dehydration.

Phenylketonuric —— 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 recommendedin patients with significant hepatic
disease (see Transaminase Elevations).

Drug Interactions
The risks ofusing olanzapine in combination with other drugs have not been extensively

evaluated-in systematic studies. Given the primary CNS effects ofolanzapine, 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 ofcertain
antihypertensive agents.

Olanzapine may antagonize the effects of levodopa and dopamine agonists.

The Effect ofOther Drugs on Olanzapin — 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
afier dosing, charcoal may be a usefiil treatment for olanzapine overdose.

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

Carbamazepin — Carbamazepine therapy (200 mg bid) causes an approximately 50% increase
in the clearance ofolanzapine. Thismcrease is likely due to the fact that carbamazepine1s a potent
inducer of CYP1A2 activity. Higher daily doses of carbarnazepine may cause an even greater
increase in olanzapine clearance.

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

pharmacokinetics.

Fluoxetine —— Fluoxetme (60 mg single dose or 60 mg daily for 8 days) causes a small (mean
16%)mcrease in the maximum concentration of olanzapine and a small (mean 16%) decrease in

olanzapine clearance. The magnitude of the impact of this factorIS small1n comparison to the
overall variability between individuals, and therefore dose modification15 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. , -

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

Effect of Olanzapine on Other Drug — 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 ofolanzapine (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, ofvalproate. 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 ofvalproate.
Therefore, concomitant olanzapine administration does not require dosage adjustment ofvalproate.

Single doses of olanzapine did not affect the phannacokinetios of imiprarnine or its active
metabolite desipramine, and warfarin. Multiple doses-of olanzapine did not influence the kinetics .

cfdiazepam and its active metabolite N-desmethyldiazepam, ethanol, or biperiden. However, the
co-administration ofeither diazepam or ethanol with olanzapine potentiated the orthostatic

hypotension observed with olanzapine. Multiple doses ofolanzapine did not affect the
pharmacokinetics of theophylline or its metabolites.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesi —, Oral carcinogenicity studies were conducted in mice and rats. Olanzapine

was administered to mice in two 78-week studies atdoses of 3, 10, 30/20 mg/kg/day (equivalent .

to 0.8-5 Mes the maximum recommended human dailydose on a mg/m2 basis) and 0.25, 2,
8 mg/kg/day (equivalent to 0.06-2 times the maximum recommended human daily dose on a mg/m2
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 013-2 and 013-4 times the maximum recommended human

daily dose on a mg/ 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/m2 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/m2 basis); in this study, there
was a high incidence ofearly 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 24 mg/kg/day (0.5 and 2 times the maximum
recommended human daily dose on a mg/rn2 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 ofprolactin mediated endocrine
tumors in rodents is unknown (see Hyperprolactinemia under PRECAUTIONS, General).

Mutagenesis — No evidence ofmutagenic 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/m2 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/m2
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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/m2 basis); therefore olanzapine may produce a delay in
ovulation.

Pregnancy . _

Heme); Categog C — In reproduction 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/rn2 basis, respectively) no evidence of teratogenicity was observed. In a rat teratology
study, early resorptions and increased numbers ofnonviable fetuses were observed at a dose of.
18 mg/kg/day (9 times the maximum recommended human daily dose on a mg/m2 basis). Gestation
was-prolonged at 10 mg/kg/day (5 times the maximum recommended human daily dose on a mg/mz
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/m2 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

Olanzapine 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 receiving olanzapine should not
breast-feed. ' » -

Pediatric Use .

Safety and effectiveness in pediatric patients have not been established.

Geriatric Use

Ofthe 2500 patients in premarketing clinical studies with olanzapine, 11% (263) were 65 years
of age orover. In patients with schizophrenia, there was no indication ofany different tolerability
ofolanzapine 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 participated 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 ofpatients 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 ofDecemb er 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 bipblar 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 ofphysical examinations, vital signs, weights,
laboratory analytes, ECGs, chest x-rays, and results ofophthalrnologic 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 ofthe propOrtion of individuals experiencing adverse events without first
grouping similar types ofevents 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 ofadverse 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 uninforrnative. 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 ofusual 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 ofdrug 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 ofpatients 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 ‘

Schizophreni — Overall, there was no difference in the incidence of discontinuation due to

adverse events (5% for olanzapine vs 6% fer 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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616 Adverse Events Associated with Discontinuation of Treatment in Short-Term Combination617 ria s

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

624 Commonly Observed Adverse Events in_ Short-Term, Placebo-Controlled Trials
625 The most commonly observed adverse events associated with the use ofolanzapine (incidence '

’ 626 of 5% or greater) and not observed at an equivalent incidence among placebo-treated patients
627 (olanzapine incidence at least twice that for placebo) were:
628

Common Treatment-Emergent Adverse Events Associated with the

Use ofOlanzapine in 6—Week Trials —— SCI-HZOPHRENIA . '

Percentage ofPatients Reporting Event

Adverse Event 0 anza ' ' Placebo ~

Postural hypotension

____
___

Personality disorder -_—

629 Personality disorder is the COSTART term for designating non-aggressive objectionable behavior.
630

  
 

 
 

  
 

 
 
 

  

 
 

 

 
 

 
 

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

Percentage ofPatients Reporting Event

Adverse Event _ Olanzapine Placebo

(N=125) (N=129)
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632 Adverse Events Occurring at an Incidence of 2% or More Among Olanzapine-Treated
633 Patients in Short-Term, Placebo-Controlled .Trials

634 Table 1 enumerates the incidence, rounded to the nearest percent, of treatment-emergent adverse
635 events that occurred in 2% or more ofpatients treated with olanzapine (doses 22.5 mg/day) and
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with incidence greater than placebo who participated in the acute phase ofplacebo-controlled
trials.

Table 1

Treatment-Emergent Adverse Events:

Incidence in Short-Term, Placebo-Controlled Clinical Trials1

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 l

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 1 1

Dizziness 1 l 4

Abnormal gait 6 1
Tremor 4 3

Akdthisia 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 1

Urinary tract infection 2 1
639 . ' Events reported by at least 2% ofpatients treated with Olanzapine, except the following events which had an
640 incidence equal to or less than placebo: abdominal pain, agitation, anorexia, anxiety, apathy, confusion,
641 depression, diarrhea, dysmenorrhea’, hallucinations, headache, hostility, hyperkinesia, myalgia, nausea,
642 nervousness, paranoid reaction, personality disorder“, rash, thinking abnormal, weight loss.
643 2 Denominator used was for females only (olanzapine, N=201; placebo, N=1 14).
644 3 Personality disorder is the COSTART term for designating non-aggressive objectionable behavior.
645

646 Commonly Observed Adverse Events in Short-Term Combination Trials
647 In the bipolar mania combination placebo-controlled trials, the most commonly observed

648 adverse events associated with the combination of Olanzapine and lithium or valproate (incidence
649 of25% and at least twice placebo) were:
650

 
 

 

 
 
 

  

 Common Treatment-Emergent Adverse Events Associated with the

Use of Olanzapine in 6—Week Combination Trials — BIPOLAR MANIA

Adverse Event Olanzapine with Placebo with

lithium or valproate lithium or valproate

(N—1 15)

Increased appetite

——-

 

 

  
 

651

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

654 Table 2 enumerates the incidence, rounded to the nearest percent, of treatment-emergent adverse
655 events that occurred in 2% or more ofpatients treated with the combination of Olanzapine (doses
656 25 mgday) and lithium or valproate and with incidence greater than lithium or valproate alone
657 who participated in the acute phase ofplacebo-controlled combination trials.
658

Table 2

Treatment-Emergent Adverse Events:

Incidence in "Short-Term, Placebo-Controlled Combination Clinical Trials1
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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 l

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 ,
Confiision 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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Dysmenorrhea2 2 0
Vaginitis2 2 0

Events reported by at least 2% ofpatients treated with olanzapine, except the following events which had an
incidence equal to or less than placebo: abdominal pain, abnormal dreams, abnormal ejaculation, agitation,
akathisia, anorexia, anxiety, arthralgia, cough increased, diarrhea, dyspepsia, emotional lability, fever, flatulence,
flu syndrome, headache, hostility, insomnia, libido decreased, libido increased, menstrual disorderz, myalgia,
nausea, nervousness, pain, paranoid reaction, personality disorder, rash, rhinitis, sleep disorder, thinking
abnormal, vomiting. - '

2 Denominator used was for females only (olanzapine, N=128; placebo, N=51).

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-Tenn, Placebo-Controlled Trials

Exnapmidal Smtoms — The following table enumerates the percentage ofpatients 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 SYIvIPTOMS ASSESSED BY RATING

SCALES INCIDENCE IN A FIXED DOSAGE RANGE, PLACEBO—CONTROLLED CLINICAL
- TRIAL — ACUTE PHASE*

Percentage ofPatients Reporting Event

Akafllisia

* No statistically significant differences.
' Percentage'ofpatients with a Simpson-Angus Scale total score >3.
2 Percentage ofpatients with a Barnes Akathisia Scale global score 22.

  
 

 

The following table enumerates the percentage ofpatients 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

‘ 5 i 2.5 mg/day 10 i 2.5. mg/day 15 i 2.5 mg/day

"-
_--_ 
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Dyskinetic events

Any exirapyramidal event

* 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.
2 Patients with the following COSTART terms were counted in this category: akinesia, cogwheel rigidity,

extrapyramidal syndrome, hypertonia, hypokinesia, masked facies, tremor.
3 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 counted1n 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 ofpatients 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 ofPatients Reporting Event

Olanzapine Olanzapine Olanzapine

Adverse Event Placebo 5 i- 2.5 mg/day ' 10 :1: 2.5 mg/day 15 i 2.5 mg/day

(N=568) . 
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% ofplacebo patients. Olanzapine patients gained an average
of 2.8 kg, compared to an average 0.4 kg weight loss1n placebo patients; 29% ofOlanzapine ’
patients gained greater than 7% 'of their baseline weight, compared to 3% ofplacebo patients. A
categorization ofpatients 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% ofpatients, and
with an increase in CPK.
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Given the concern about neutropenia associated with other psychotropic 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 ofclinically
significant neutropenia associated with olanzapine treatment in the premarketing database for this
drug. .

ECG Changes —’ Between-group comparisons for pooled placebo-controlled trials revealed no
statistically significant olanzapine/placebo differences in the proportions ofpatients experiencing
potentially important changes in ECG parameters, including 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 ofexposure). 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 ofdecreasing 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,
photosensitivity 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 vomiting, 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: diabetes mellitus; Rare: diabetic acidosis and goiter.

Hemic and Lymphatic System—h Infrequent: anemia, cyanosis, leukocytosis, leukopenia,
lymphadendpathy, and thrombocyto‘penia; 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, hypematremia, 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, antisdcial reaction, ataxia, CNS stimulation, cogwheel rigidity, 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. circurnoral paresthesia, coma, encephalopathy, neuralgia, neuropathy, nystagrnus,
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 accommodation,
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, n'ncular hypopigmentation, miosis, mydriasis, and pigment deposits lens.

Urogenital System— Frequent: vaginitis“; Infrequent: abnormal ejaculation*, arnenorrhea*,
breast pain, cystitis, decreased menstruation*, dysuria, female 1actation*, glycosuria,

gynecormstia, hematuria, impotence“, increased menstruation“, menorrhagia*, metrorrhagia*,
polyuria, premenstrual syndrome*, pyuria, urinary frequency, urinary retention, urinary urgency,
urination impaired, uterine fibroids e111arged*, and vaginal hemorrhage*; Rare: albuminuria, breast

enlargement, mastitis, and oliguria. -

*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

(6.g, anaphylactoid reaction,“angioedema, 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
dependence1n 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/rn2 basis

Olanzapine has not been systematically studied1n humans for its potential for abuse, tolerance,
or physical dependence. While the clinical trials did not reveal any tendency for any drug-seeking
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 ofdrug
abuse, and such patients should be observed closely for signs of misuse or abuse of Olanzapine

(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 identifiedm 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 ofpatients who were evaluatedm hospitals, including the patient
taking 300 mg, there were no observations indicating an adverse change1n laboratory analytes or
ECG. Vital signs were usually within normal limits following overdoses.

In postmarketing reports ofoverdose with olanzapine alone, symptoms have been reported1n the
majority ofcases. In symptomatic patients, symptoms with >10% incidence included '
agitation/aggressiveness, dysarthiia, 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 ofnormal 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 ofolanzapine alone. In
one case ofdeath, the amount ofacutely 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 ofmultiple drug involvement should be considered. In case ofacute overdosage,
establish and maintain an airway and ensure adequate oxygenation and ventilation, which may
include intubation. Gastric lavage (after intubation, 1fpat1ent is unconscious) and administration of
activated charcoal togetherwith a laxative should be considered. The possibility ofobtundation,
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.
Thereis 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 sympathomirnetic agents. (Do not use epinephrine, dopamine, or
other sympathomimetics with beta-agonist activity, since beta stimulation may worsen hypotension
in the setting ofolanzapine-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 ofnot
less than 1 week, since steady state for olanzapine would not be achieved for approximately

1 week1n the typical patient. When dosage adjustments are necessary, dose increments/decrements
of 5 mg QD are recommended.

Efficacym schizophrenia was demonstratedm a dose range of 10 to 15 mg/day1n clinical trials.
However, doses above 10 mg/day were not demonstrated to be more efiicacious 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 afier clinical assessment. The safety of doSes above
20 mg/day has not been evaluated in clinical trials.
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Dosing in Special Population — 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 >65 years of age), or who may be more pharmacodynamically sensitive to ,
olanzapine (see CLINICAL PHARMACOLOGY; also see Use1n Patients with COncomitant
Illness and Drug Interactions under PRECAUTIONS). When indicated, dose escalation should be
performed with caution in these patients

Maintenance Treatment —While there1s no body of-evidence available to answer the question
ofhow long the patient treated with olanzapine should remain on it, the effectiveness oforal
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 ofup 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 Dos —— 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 ofnot 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 ofdoses above 20 mg/day has not been evaluated in
clinical trials.

Maintenance Monotherapy— The benefit ofmaintaining bipolar patients 0n monotherapy with

ZYPREXA at a dose of 5 to 20 mg/day, afier achieving a responder status for an average duration
of two weeks, was demonstrated1n 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).

Bipolar Mania Usual Dose1n Combination with Lithium or Valproat —— 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 dosesabove 20 mg/day has not been evaluated in clinical trials.

Dosing'in Special Population —— See Dosing1n Special Populations under DOSAGE AND
ADMINISTRATION, Schizophrenia.

Administration ofZYPREXA ZYDIS (olanzapine orally disintegrating tablets)
Afier opening sachet, peel back fbil 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:

l TABLET STRENGTH
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2.5 mg 5 mg 7.5 mg

TabletNo. _ 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-

‘ 41 12-04 . 41 15-04 41 16-04 41 17-04 4415-04 4420-04

* Ide-nti-Dose® (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* _ 5 mg 10 mg 15 mg 20 mg

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 ofR P. Scherer Corporation.

*ZYPREXA ZYDIS (olanzapine orally disintegrating tablets) is manufactured for Eli Lilly and
Company by Scherer DDS Limited, United Kingdom, SNS 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/rn2 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/0r
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/m2 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/rn2 basis) for 3 months
or 16 mg/kg (8 times the maximum recommended human daily dose on a mg/mz basis) for 6 or
12 months. No evidence ofbone 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

.944 ' PRINTED IN USA

945 » Copyright © 1997, 2003, Eli Lilly and Company. All rights reserved.
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MEMORANDUM 4

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 I 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.

i agree that Study HGHL demdnstrates 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 a'nd‘patients meeting relapse end-

points), and it is therefore difficult to draw definitive 00nclusions about the

duration of effectin 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

pribr 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.

Asl 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 I 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 wasthe 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, I find it difficult to celebrate particular durations of effect

in labeling, although I believe that some language pertaining to a maintenance

effect would be appropriate, because these patients were, presumably, controlled
(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.

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

Finally, one other issue needs to be addressed.

The current (bipolar) indication for Zyprexa is as treatment of acute manic .
episodes associated with Bipolar l 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, I agree with the review team that this application is Approvable,

and I 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 ,

‘ Division of Neuropharmacological Drug PrOducts/HFD-120

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

SUBJECT: Action Memo for NDA 20—592/SE‘1-019, 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 00., inc,

on 11/20/02. The submission contained the results of a single randomized

controlled trial in patients with Bipolar I 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, the~letterirrclude¢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. .

I 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 consideredto 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, I 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 I 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 I do not find» its duration particularly problematic

‘(although I 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. I also

recognize the sponsor's conclusion that the median time to relapseIn the drug

treated patients'Is 174 days, though this number'Is potentially misleading, given
the large number of other discontinuations).

In any event, I 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. I 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". ItIs 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, I 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 electronically 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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M E M O R A N D U M 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 ofNeuropharmacological Drug Products
HFD—l.20

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

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 ofpsychosis 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 for up to l: _ :1. The ”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 bymonth two of double blind treatment 'an extended efficacy claim ofI: f] is not “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 meeting 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 primary clinical reviewer for supplement 019 was Teresa

Podruchny, MD '

Efficacy

Study HGHL is 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:

0 Symptomatic remission was defined as having a YMRS total score 5 12 and a HAMD~21
total score < 8 at two consecutive visits.

0 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.

0 Symptomatic relapse of depression was defined as achievement of a HAMD-21 total score

_>_ 15 after having met the criterion for symptomatic remission or being hospitalized for
depression

0 Symptomatic relapse of bipolar disorder was defined as having symptomatic relapse of
either mania ordepression.’

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 thef ,3 tables (RELAPSE.xpt files) provided by the Sponsor, Dr Podruchny found and l b‘4)
concur that the time atwhich 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

and55—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 remaining in the study and 11 (8%)1n the

placebo group.

11(7) 1: :1
t: J

h“) _:l Site 34 was identified by the Sponsor as failing in Good
' LClinical Practice protocols C . J hm)

and the median time to discontinuation without sites I: J 34 was 58 days for olanzapine treated



patients and 22 days for placebo treated patients. Therefore, reanalysis produces results that are nearly ”(4)
identical both with and without the data from sites I: L1 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: j is misleading and should be ”(4)
modified 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 i

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 retum 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) '

" 68 (64.76%)

27. 25.71%)

10 (9.52%)

 
 

 

 

De ression 53 (48.63%)
 

 
 

 12 (11.01%)
 

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. I

9: :1
I: 3 the slow accumulation of case reports of severemetabolic . “(5)

dysregulation, C _ _

l: :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 enrolledin 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 correlated with deterioration in diabetic control for patients with Type II

Diabetes. DKA and hyperosmolar coma are rare in Type II 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

I 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 included1n the NDA and did not
discover any previously unrecognized important safety concerns for this drug.

7.0 FOREIGN REGULATORY ACTIONS

To my knowledge, ZyprexaIS 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: I: :1 Hartford (site #22). The Clinical [1(4)
Inspection Summary by FDA reviewer Dr. Ni Khin, dated July 25, 2003 notes that subsequent to

E W ’jhm.._—

L ' 3 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:

o A change in labeling removing the implication that olanzapine is effective for up to f: ‘3 b 4)
. t: 3 it 5)

This shall be addressed under a separate class-labeling action letter that shall be initiated by the
Division Safety Team "

0 Analysis of incidence of patentially clinically significant changes in HAM-D items 1 and 3

4 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



M E M O R A N D U M 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 ofNeuropharmacological Drug Products
HFD- 120

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

T0: ' 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 ofpsychosis 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 ,
4 hydroxypropyl methylcellulose to hypromellose in the descriptionsection.

3.0 Pharmacology/Toxicology

Olanzapine is a currently marketed drug product. Therewere 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 ofpotential 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 34: 3 , and a re-coded patient disposition table. Along with this the Sponsor submitted an 11(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 20-592-3019‘ ‘



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

[: 3 She believes that if the Division grants a maintenance claim of any duration '3“)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 ofmaintenance 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 oftime 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. 1:" J
. E: J

l: _ _ .3
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. 5 ’ , _ :5 [3(4)
1‘ I; I] 50% of the patients in the olanzapine group had dropped out by day 5 9

' 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

NDA 20-592-8019



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 " t; :l maintenance monotherapy", 1: j

[T 1
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. '

0(4)

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 20-592-8019
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Clinical Review for NDA 20592/S-019

Executive Summam

I. Recommendations

A. Recommendation on Approvability

The indication of long term treatment ofbipolar I disorder, for up to C 3 , with olanzapine ”(-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 ofbipolar I disorder with an index manic or mixed episode for up to approximately

h(5) E :l . 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 L: j as implied in the proposed ”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% ofthe 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% ofthe

olanzapine treated patients and 8.8% ofthe 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 fiom the data that patients perhaps are not clinically stable before randomization
occurs.

An indication for total treatment duration of up to approximately l: "J in bipolar I [3(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.

Page 5



 A CLINICAL REVIEW

‘ Executive Summary Section

 

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, F lD-MC-HGHL (HGHL) “Olanzapine versus

placebo in the prevention of relapse ofBipolar 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, F lD—MC-HGHT (HGHT), “Olanzapine versus Lithium in

Relapse Prevention in Bipolar Disorder” and F lD-MC-HGHQ (HGHQ) “Olanzapine versus

Divalproex in the treatment ofAcute Mania” were submitted as was FlD-MC-HGFU (HGFU),
“Olanzapine added to mood stabilizers in the treatment ofbipolar disorder.” FlD-MC-HGHD

(HGHD) and FlD-MC-HGEH (HGEH), safety updates from study FlD-MC-HGGY (HGGY)

and ISS safety information from FlD-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

[3(4) E 3 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 1:. 3 from the beginning of [3(5)
treatment may be reasonable.

The primary objective ofthe 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 ofthe

study, other drugs for the symptoms ofbipolar 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 ofbipolar I patients who

responded and remitted with open-label treatment ofolanzapine from an index manic or mixed

episode.

The primary efficacy measure of the study was the time- to-symptomatic relapse ofbipolar

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 oftwo 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 ofexposure 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 ofthe (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 ofpatients, 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 ofthe increased frequency of depressive relapse versus manic or mixed
with olanzapine is unclear.

QTcF 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 of40 were more likely to relapse into

depression than patients greater than the age of40. 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 usefiil 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 % ofpatients 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% ofpatients 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 ofolanzapine 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

I. 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 ofnot 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 ofnot less than 24 hours, and changes to be made in increases/decreases

of 5 mgQD. 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 2 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 ofparalytic ileus, cardiac patients (secondary to orthostatic hypotension),
and in patients with signs and symptoms ofhepatic 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 ofbipolar 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 fiirther 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 ofLamictal® 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 fimction 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 D2

antagonism, the mechanism for the atypical antipsychotics is felt to be due to antagonism of both

D2 and 5HT2 receptors. With regard to the treatment ofacute 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_SOO6 (olanzapine

monotherapy for the treatment ofmanic 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 FlD-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 ofAugust 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 ofMay 14, 2002 e-

mailed to Lilly.

August 13, 2002

Financial Disclosure to be for studies FlD-MC-HGHL, F 1D-MC-HGHT, and F 1D-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 23rd, 1986 Olanzapine for the treatment of psychiatric disorders
51,457 August 29th, 1996 ' Olanzapine for the treatment of behavioral disturbances

associated with dementia

55,342 March 4th, 1998 Olanzapine for short-acting intramuscular administration
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58,225 April 29th, 1999 Olanzapine orally disintegrating tablets
58,551 June 30th, 1999 Olanzapine for the treatment of cognitive deficits associated

associated with dementia

60,701 August 8th, 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 ofthe manifestations ofpsychotic
disorders

21-086 March 15‘, 1999 Olanzapine orally disintegrating tablets
21-253 June 15th, 2000 Olanzapine for injection
21-520 November 4th, 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 submission 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 ofdiabetes in patients with schizophrenia. As with
some other nntipsychotics, 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-listing glucose
levels 7.8 mmol/L, the incidence ofnon-fasting plasma glucose levels 1 1 minolf'L
(suggestive of diabetes) was 1.0%, compared to 0.9% with placebo. The incidence of
non-fasting plasma glucose levels 8.9 mmolfL but <11 mmolfL (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

forthe European label:

Table 3.1. Changes in the European Summary of Product Characteristics

Type “Chang! SlbllissiolE Con-ride»: Bulimia-alas)“Date I . . I [Indian

Safety variation to SPC 12 Feb 02 31 May 02 09 Sep 02 Sections 4.4 and 4.8: Parkinson‘s symptomatalngy turd hailucinatims
Sections 4.4 and 4.8: Caution in patients receiving medicines imam to cause
ueutrnpenia
Sections 4.4 and 4.8: Acute symptoms associated with stopping clampine

II. Clinically Relevant Findings From Chemistry, Animal Pharmacology

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

  
  
  

    abruptly
Section 4.5: Dcleticn ufkelocunamla as CYP1A2 inhibitor
Semen 4.6: Advarseevmts reported in infants born in mothers who used
nlanzapine in third trimester
Sentient“: Aflcru'creucficn. ' n hesitation  

Completed review from the Division ofBiometrics 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 ofBiometrics.

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 ofNDA 20-592.
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B. Pharmacodynamics

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 ofthese 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 moodvstabilizer.

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 ofolanzapine in the treatment ofbipolar

disorder. Table information is taken from Sponsor— provided tables/sources.

Table IV.B.1: The controlled clinical studies in this submission for bi oolar maintenance.
Princi al Clinical Trials in NDA 20-592 s 019

Trial Study Title Study Design Treatment/Duration Number of

’ Patients

HGHL Olanzapine Versus DB, R, PC, OLz5-20 mg/day =73] in 0L

Prevention of Placebo in the parallel, olanzapine, 6-12 N=36l in DB
relapse, bipolar Prevention of multicenter in weeks 0 225 O

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

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
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HGHT

Prevention of

relapse, bipolar
mania and

depression

HGHQ

Acute bipolar
mania .

HGFU

Acute bipolar

mania, bipolar
mania and

depression

HGHD

Acute bipolar
mania

HGEH

Acute bipolar
mania

HGGY

Treatment of

Bipolar I

Depression

HGGW

Acute bipolar
mania

Short term study

Olanzapine Versus

Lithium in Relapse
Prevention in

Bipolar Disorder

Olanzapine Versus

Divalproex in the
Treatment of

Acute Mania.

Olanzapine Added
to Mood

Stabilizers in the

Treatment of

Bipolar Disorder.

Olanzapine Versus

Haloperidol in the
Treatment of

Acute Mania

Olanzapine Versus
Placebo in the

Treatment of

Mania Associated

with Bipolar I
Disorder

Placebo-

Controlled

Olanzapine

Monotherapy in
the Treatment of

Bipolar I
De ression

Olanzapine Vs
Placebo in the

Treatment of

Bipolar Disorder,
Manic or Mixed

DB, R, parallel,

mulicenter study in

bipolar patients
remitted from a

manic or mixed

episode after 0L
treatment with

Olanzapine and
lithium

DB, R, parallel,
multicenter in

bipolar patient,
mixed and manic

to demonstrate

non-inferiority

Two DB, R,

parallel,
multicenter

Olanzapine or

placebo added to
either lithium or

valproate in

bipolar patients,
manic and mixed.

DB, R, parallel
multicenter in

bipolar patients,
manic or mixed

Two, DB, R,

parallel,
multicenter

in bipolar patients,
manic or mixed

Two DB, R, PC,

parallel
multicenter

0L Extension

Page

0L:5-20 mg/day
Olanzapine plus
lithium, 61-12 weeks

DB: 5-20 mg/day
Olanzapine or lithium
in range of 300-1800
mg/day titrated to
therapeutic serum
level of 0.6-1.2mEq/L,
u. to 48 weeks.

DB acute: 5-20
mg/day Olanzapine or

500-2500 mg/day

divalproex, 3 weeks
DB extension:

Continued same,
1 1 months

DB acute: 5-20

mg/day olanzapine or

placebo, 6 weeks
DB extension:

responders re-
randomized to 5-20

mg/day of Olanzapine

or placebo, 18 months

DB acute: 5-20 mg/day
Olanzapine or 3-15 myday
haloperidol, 6 weeks
DB extension: responders
continued the same, 6 weeks
0L extension: 5-20 mg/day
olanzaine 6 months

DB acute: 5-20

mg/day Olanzapine or

placebo, 3 weeks
0L extension: 5-20

mg/day Olanzapine,
12 months

0L Safety phase: 5-

20 mg/day, 6 months

Deaths, serious

adverse events,
discontinuation 2“‘1 to
adverse events

N=543 in OL

N=431 in DB

taper period
N=385 DB

therapy

Bipolar I,
Manic and

Mixed

N=251 Bipolar
I, Manic and
Mixed

N=167 in DB

extension:

0:86

Dival=8l

N=344 Bipolar

I patients,
manic and

mixed

N=99 re-

randomized to

18 month

N=453 Bipolar
I, Manic and
Mixed

N=139 Bipolar

I, Manic and
Mixed

N=562 in OL,

safety 
15



DB=Double-blind, R=randomized, PC=placebo 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 ofthese terms, such as manic. When both

mania and depression type terms were used, the assumption ofbipolar 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 ofwhich 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 ofadverse 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 2 2x that reported in non-bipolar patients and in which the absolute number of cases

among the patients being treated for bipolar disorder was 2 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. Aheam 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 ofAugust 12, 2003, the Sponsor indicated that the literature search conducted

did not identify any prospective, randomized, controlled studies ofolanzapine as a monotherapy

in the long-term treatment ofbipolar 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 ofolanzapine.

During a literature search conducted by this reviewer, several articles or issues of interest were

seen. The first18 a 47—week, randomized, 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 ofbipolar 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% ofwomen 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 divalproexz, one death from diabetic ketoacidosis occurredin 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.3

Other areas of safety interest are a recent report in an elderly patient of acute hepatocellular—

cholestatic liver injury after thirteen days of olanzapine therapy4. 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 literature5 in patients with schizophrenia.

Appears This Way

On Original

1 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 ofDivalproex 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.

3 Fatality from olanzapine induced hyperglycemia. Meatherall R, Younes F. J Forensic Sci 2002 Jul:47(4):893-6.
4 Acute Hepatocellular-Cholestatic Liver Injury afier Olanzapine Therapy. Research Letter. Jadallah K, Limauro D,
Colatrella A. Annals of lntemal Medicine 2003; 138 (4): 357-358.

5 An Assessment ofthe Independent Effects of Olanzapine and Risperidone Exposure on the Risk ofHyperlipidemia
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 (1 1):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 IOnger- term efficacy based on positive results in one well-designed

and adequately controlled study, HGHL was the focus ofthis 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.
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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 ofthe data within datasets, as transferred to tables, and within

protocol definitions. Please see the efficacy section for areas of interest.

DSI inspected C 3 domestic sites for protocol FlD-MC-HGHL, the pivotal trial; ”(4)
l: 3 site #022, Hartford (n=69 entered,
23 randomized).

The Clinical Inspection Summary by FDA reviewer Dr. Nithin, dated July 25, 2003 notes that

subsequent to C _ _ . _:l 53(7)

E» * * "1m,
2: J Although there were some deficiencies noted at site 22, overall the data appeared
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 ofBiometrics re-analyzed efficacy data C. 3 ”M
t: - I] with and without the site that was closed (site 34). Although a separate review

of the data will be provided by the Division ofBiometrics, 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 (#/) received approximately $43, 000 ’
from the Sponsor between late {L :1 and late I: ,2] . This investigator is the b(5)

I: 3 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 ofprimary efficacy and requires one to

consider the clinical implications ofthe data in its entirety.

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

and the high attrition rate in the olanzapine treated group, clinical efficacy up to E, J is not ”(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% ofthe 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 ofdouble-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 ofdrug exposure may be useful and

therefore, at times, presents data from the open-label period. Interpretation ofthis type ofopen-

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-l. FlD-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 deseriptions in the label are “E. 1 time to relapse” andC. L] hm) .
I: :1

C-2. INVESTIGATORS AND SITES

Sixty-nine investigators were recruited, 53 ofthese 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 FlD-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 ofbipolar 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 20th, 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% ofthe 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 ofmean age, gender, ethnic origin and illness
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characteristics. For the deuble-blind phase, overall 49.6% were rapid cycling patients with the

olanzapine group having a larger proportion ofthese 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 $855.2. Patient Charactarlstics
HGHL. Doubts-Blind Traah'nonl
Placebo-Controlled Maintenance Databaso

Van-bl: Ola-lupin Phrcbo 1'qu p-v-iunM25 “[36 N=36I
San: Numbnl' (“'42) 1.00

Main 87 (35.7) 53 (39.0) 140 (33.3)
filmnlu 138 (61.3) 83 (61.0) 22l (61.2)

()rigin: Number (In) .375
Cnuuuinn 195 (36.7) 120 (88.2) 315 (3.7.3)
Afiimn (1mm 19 (3.4) S (5.9) 27 (7.5)
EasuSamhansl Asian 1 (0.4) 2 ( 1.5) 3 (0.8)
\Vcslcm Asian .1 (0.4) D (U) l (0.3]
Hirpunh: s (3.6) 3 (2.2) I) (3.0)
(Xhu' Origin 1 (0.4) 3 (2.2) 4 ( 1.1]

Ayn: win: .479Mm 41.13 39.79 40.62
Median 41.45 39.27 41.02
Shmdurd dnviatlm I107 I 1.54 [1.87
Rings! ISLE—74.51 IS. 13-84-36 15.13-84.16

Bipolar Episum Type (Aux-ad vs. [Wanlc vs. Dcpmxwd“) .974
Nfixu! 76 (33.8] 45 (33.1) 12 I (33.5]
Mimic 144 [64.03 as (64,7) 232 (64.3)
mprvssud 5 (2.2) 3 (2.2) S (2.2]

Pathetic Failure: (Ahaznl Vs. l’mmm) .401
Alum! 187 (5’3. I) I0?! (79.4) ' 195 (31,7)
hum: 33 (16.9] 28 (20.6) 66 (“5.3)

Culn’m ofDiuuasa (Nu! Rapid Cycling w. Rapid Cycling) . I 90
Na! Rapid Cycling 103 (45.8) 75 (55. l) 17$ (49.3}
Unhicmn 3 (1.3) 1 (0.?) 411.1)
RIEidCVcling 119(525! 60(44.“ I79 549.6!

Abbmvimicns: N == numer ofpmiems: vs. 2 versus.
IP-vnluu for man: age alcuhllod using a Typo in sum ni'iquaru unalysis of variance; pdmluu for

rmqimncim calculzlind using thcr‘s met tefi.
bEign pxdmu mwmd with dcpmmd episode: before His pmlueoi was nine-mad :0 Include filth psalms.

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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Figure ISE.6.1. Study design for F1 D-MC-HGHL.

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

Study Period 11: 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 5mg within the range of 5-20 mg/day of olanzapine.

Medication tapers ofprohibited medications were to occur during the first three weeks of

study period 11 (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 ofthis

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 olanzapine rescue treatment phase for patients who relapsed

during Study Period 111, not to exceed 6 months. Dosing began with 10 mg per day of

olanzapine. Patients could receive concomitant valproate, lithium, and fluoxetine as needed

clinically1n 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 ofthe study with dose limits as follows:

0 Study Periods I & 11- maximum of 6 mg lorazepam equivalents/day

0 Study Period III- 4 mg lorazepam equivalents/day during the first week and 2 mg lorazepam

equivalents/day during the remainder of the period

0 Study Period IV- 4 mg lorazepam equivalents/day throughout-

0 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 ofEPS 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 2 10% ofthe

patients in the double-blind treatment period. 113/136 placebo and 183/225 olanzapine treated

patients were taking 2 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 ofolanzapine 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 ofS 12 at two consecutive Visits. Symptomatic remission of depression was

defined as a HAMD-21 total score of S 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 S 8 and
YMRS total score ofS 12 at two consecutive visits.

Symptomatic relapses of mania and/or depression were defined as Y-MRS/HAMD-21 total

scores of Z 15 respectively after having met criterion for symptomatic remission or

hospitalization for either mania or depression. Symptomatic relapse ofbipolar disorder was

defined as meeting the criteria for relapse ofeither 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. PRINIARY 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 ofthe 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 ofproportions. 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 a level of 0.05. Treatment-by-

investigator interactions and heterogeneity across sites was tested at an a 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 ofYMRS 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 US. 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% ofthe
placebo group and 45% ofthe 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. Tlme—ln-Symptomatlc Remission Prior to Randomization
Double-Blind Treatment 

T“°"."?’" ‘“ Pin 1%) 01204)Remissmn

0-6 10 (7.41) 19 (8.44)
7-l3 55 (40. 74) 101 (44.89)
14.20 28 (20.74) 40 (17.78)
21-27 12 (8.89) 23 (1022)
28-34 14 (10.37) 22 (9.78)
235 16 (11.85) 20 (8.89)
Total 135 225
Mean 17 16
Median 14 10

Source: RM RF 1 DSHGHL.SASPGM(REND(O3SG)

Appears This Way
On Original

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

Therapy
Time (Days) Pl: (7.) 0]: (Va) p-Value Interaction

EValue

7 83.8 52.1 «(.001 0.925
14 81.5 47.7 <.001
21 78.9 43.5 <00!
28 76.1 39.3 <.001
 

Source: RM P.F IDSHGHL.SASPGM( LOGITREL)
Estimated relapse rates and p—vnlues are from a logistic regression model using therapy as a main efi‘ect,

days in remission as n emanate. and included the therapy-by-dafi in remission interaction.
Abbreviations: 012 = oLanzapine; Pia = 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 oftable 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 Z 35 days.

Additionally, symptomatic remission was defined as having a YRMS total score 5 12 and a

HAMD-21 total score 5 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 oftwo 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 ofthe data indicates that patient 455, randomized to placebo had the following

ILAM-D and YMRS scores.

 

 
Patient # Therapy AMD21 total YMRS totalscore score

placebo _—_
___
—__

_—_

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 20th,
2002 submission sectin 16.1.13), and an electronic search on the patient number1n the main

study report did not yield an explanation for the time of randomization ofthis 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. '

Tabla 188.6.1. Patient Disposition
HGHL, Double-Blind Treatment
Placebo-Controlled Maintenance Database

Punch: 01: p-Vuua‘(II-136] (8-225)
1m to: Dilacnzmnaum n (U n (1.)

QQEQ‘Eééfi'AQISEQE" ‘3"29}; 1:235}; 786;"""
morn Evan: u (3,!) 25 (15.6) .075
ml: at Stncany 1E [57 .I) G! (ELI) $0M.
“It In MIMI-Up 5 {2.7) 20 (3.5) .095
Dalian: Dmillun u (3.!) JD (13.)) .137
mtfltil nut lat/Empltml 5 (J .7) 11 0.9) .752

span-a: Dam-um I. (0.7) 1 (Ll) Lilo
thimla Duallluu 10 (7.!) 11 (4.9] .359

m.§m.mnm(mavnum)
w.smv.umm(mmi
I Enqumxnl an: amylad unnq : nmz'n Inc: taut.

There appear to be inconsistencies between the data in this table, the data in the listing ofpatient

disposition (page 3207 ofthe 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.

o Olanzapine group: patient 005-201-listing ofpatient 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

“sumytex ” ofthe .xpt table, “increased depression/relapse of symptoms” is noted for this

patient.

0 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 tex ” column

stating “feeling very depressed” and “increasing depressive s/s” respectively. Although

these may represent only perceptions ofdepression versus occurrence of protocol-defined
depression, it is confusing to this reviewer to have them coded under “personal conflict or

other patient decision”.

0 Placebo group: patient 005-233-1isting 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 ofmania”.
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0 Patients 021-564 and 013-603 have similar type discrepancies between the “sumy text”

description ofthe discontinuation and the final classification. Both ofthese 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 ofthe patients were considered relapsed for primary efficacy
analysis purposes. Patient 012-563 had a HAMD total of 11 and YMRS of2 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 ofrelapse criteria for primary efficacy analysis.

Another type‘of incident seen in the disposition table is as follows. For patient 005-212, the list
ofpatient disposition (page 3207 ofthe 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 3005 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
ofthe primary efficacy variable as this patient appears to have been captured correctly for
relapse. However, it makes interpretation ofthe 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 ofpatients 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 fiom 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 T0
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 fi'om the: 3 tables ”(4)
(RELAPSE.xpt files) provided by the Sponsor, the time at which 50% ofthe 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.

Time to Dismntinuufion for Any Reason
Double Blind Period

F1 D—MC-HGHL, final Lock

 CumulativePercentRemaininginStudy
9 25 5U '35 103 125 150 175 290 225 250 215 300 525 550 35

Time in Study (Days)
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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.

 

 
 

Oiz—0520 *“

Placebo ”‘

 

Time to evEHt: DAYS

Grouped by THERAPY

Appears This Way

On Original
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Survival curves created from the Sponsor’s E 2 table RELAPSE.xpt for time to relapse=no, [1(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 ofthe curves in the relapse=yes plot for the
treatment group and the placebo group is similar.

RELAPSE=No

 

 
 

 

OIz-O520 *-

Piacebo ""

   
 

 

Time to event: DAYS

Grouped by THERAPY 
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Relapse=Yes

 
Time to event: DAYS

Grouped by THERAPY
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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-1 1, 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.

“was “mum: mu lruwunr
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figure ISE.6.2. Time to protocol-defined symptomatic ralapse of bipolar!
disorder for the F1 D-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 ofpatients relapsed: '
Thera <91 da 8 <182 da 5 <273da s <296da 8 S364 da s 2364 da 5

Olanzapine +5=104 +1=105 +o=105 +o=105
n=105

Placebo _+7=106 +2=108 +0=108 +0=108 +1=1o9n=109 .

Number ofpatients censored:
Thera- <91da s <182 da 5 <273da s <296da s 5364 da s 2364 da 5

Olanzapine +13=57 +9=66 +4=7o +46=116 +4=120
n=120

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 <18] <273 <296 S364 2364

“M
—m_——

  

  

  

When including data from all sites, as indicated in the table above, 50% ofthe 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 ofthe 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-ll. TYPE OF RELAPSE:

At the beginning ofthe 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

Either ‘a
Flaaebo 01: Esau:
(ll-136) (Fl-225) P-valua

Bipolar Relay-9‘1 109 (BIL12) 105 (46.7%) (.001

DUPZEIIiYQ Ralaplafi2 65 (47.83:) 18 (34.7%) 0.015

Hui: Relay-ad 56 (41.2w 3'! (16.4!) <.001

N - lumbar uE patient: randauiaed.
‘1 - Bipolar :elapaa in defined an mating guitar-La Ear nichaz nanic

or dagtalaive relay-e.
‘2 - Dapxa-aiva 29139-3 15 defined an a DID-21 total lcora cf 15 a: greater or:

hapitalizatim dun to dapzanliun at any time during double-blind thanpy.
'3 - m1: “1:916 in dafinad a. a. was tubal aunt: of 15 or greats: or

hospitalization due bu mania at any time during double-blind therapy.

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

Rela o sers

_Placebo (n=109) Olanzapine (n=105_)
3 48 63% 8 64-76% -

  
 
 

5 . 6

44 40.37% 27 25.71%

12 11.01% 10 9.52%  

C-12. DATA FROM QUESTIONABLE SITES

This reviewer examined the results]: :1 without site 34, and without sites 34 l: '3

using the I: j datafile 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 “4)
dropping site / . The median time to event is 55 days for the olanzapine treated group and 20

days for the placebo treated group when site 34 is dropped. Dropping both sites E. 2 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. E: El ”(7)
E . _ - 31

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 ofmania or mixed after 6-12

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

regard to initial rate of “relapse”. However, clinical efficacy for up to C j, as implied in the M4)
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 3 ”treatment is not supported by the pivotal trial data given that attrition rates in the N4)
olanzapine treatment group are such that at day 56 ofdouble-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 ofplacebo 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 ofprotocol 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 fiirther analysis. '

D-l. 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 ofHGHL except there was no provision for

hospitalization as relapse. Primary efficacy analysis was of symptomatic relapse.

Page . 38



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 ofefficacy”, 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% ofthe 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 ofpatients with response, was not statistically significant although the

percent ofpatients 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 at of .0424 would be used for the one-

tailed assessment ofnon-inferiority in the final analysis and a two-tailed assessment of

superiority with an a of .0412.

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

VII. Integrated Review of Safety

A. Brief Statement 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 188 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 ofthe 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 ofthis 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% ofplacebo

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, 2 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% ofthe 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, fiirther

analysis of these analyte findings may elucidate the extent of drug effect. Otherwise, E .3 [1(4)
and glucose issues merit stronger language in the label. Further analysis of depression and

suicidality will be requested.

B. Description of Patient Exposure

The review of safety focuses on the controlled trial HGHL. This reviewer calculates that the
' numbers ofpatients actually receiving drug in the controlled period for Z 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 ofolanzapine were 10.0 and 12.5

mg/d respectively.

__ Olanzaiine

Da s m;

—_M-
—-_—--_I-__
_--1—__--__
_-___14—__I_-
_______I_-m
_-_____---
_-_____-I__
—-—____--

_______6_m-
Total 134 99.9% 3 37 78 (347%) 225 100%(1.3%) .46% 42500% (6227.6%)

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

    

  
  

  

  
  

Table ISS.4.2. Exposure to Olanzapine (5 to 20 mglday) in Safety
Databases

Dnubue: Numb/Plum lull-fled Mama-m”‘ ”""
final: Dav: Year!-

Oven" Integrnlzd Sec Tab]: {55.5.1 for 215259 592 1
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....... ...... —IIIHGHL
Active-Controlled Palimts randomized to “ 1216 140’
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...,.. IIIart 2: "G" I
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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 ofthe

numbers of individuals exposed to olanzapine in the ISS databases is provided below. Readers

are referred to the appendix for Table 188.51 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 ofNovember submission, in which most ofthe patients entered with a mixed or

manic episode (1537/1545). This updated integrated database includes olanzapine treatment

group data from the longer phases ofHGGY, HGHL, HGHQ, HGHD, and HGEH. As per the

Sponsor, exposure to olanzapine fiom the Overall Integrated Database as supplied with the

update ofMarch 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 ofNovember, 2002 and the updated of March, 2003 were used in this

review as an assessment tool ofoverall 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 halfof the patients in either group remains two months

afier randomization. Fasting laboratory measures, specifically glucose and lipid profiles, would

be more helpfiil 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-l. HGHL: DEATHS

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

30 days of completion or discontinuation ofthe study. One completed suicide 3 weeks after

withdrawing consent to return to his doctor. A second died from cardiac arrest afier

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 ofdosing in a patient

with no history of seizure disorder and a history ofprior 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 158.6.6. Serious Adverse Events
HGHL, Double-Blind Treatment
Placebo-Controlled Maintenance Database
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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 fiinction 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 of4.88% ofthe 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 ofthe study, the most commonly reported (2 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 Z 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 TEAEs and reported at Z 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 ofthe

Page 44



depression data is confounded bythe fact that although both groups have high attrition rates, the

placebo group undergoes a very rapid drop early in the study.
Table ISS.6.8. Treatment-Emergent Adverse Events with Ohnzaplne

Incidence of at Least 2% or wlth Statistically Significant
Treatment Group Difference
HGHL. Double-Blind Treatment
Placebo-Controlled Malntenance Database
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Subgroup analysis by age <40 and 2 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 ofthe

treatment group and the group “Other” is heterogeneous, “Caucasian” lost weight more

frequently than “Other”. This weight loss may reflect, in part, loss ofweight gained in the open-

label phase.

Event Age Placebo Placebo % Olanzapine Olanzapine %
N n N N
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Subgroup analysis of treatment emergent abnormal high or low laboratory values at any time in

the double-blind treatment period demonstrated hematologic findings ofuncertain 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 ofHGHL 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 ofthe analyte data oftable
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provided by the Sponsor, ISS.6.lO, (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:

0 HGHL: POTENTIALLY CLINICALLY SIGNIFICANT (PCS) ADVERSE EVENTS

Sponsor-provided tables detailing criteria for PCS adverse events may be found in the appendix
as ISS.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 HGHL14.26. Listing of Treatment-Emergent Adverse Events Considered
Potentially Clinlcally Significant
Double-Blind Treatment
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o 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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0 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, ofwhich 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 ofthe 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%olanzapine 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.

. 0 HGHL: TREATMENT ENIERGENT 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 (2 11.1 mmol/L or 200 mg/dL).
Additionally, glycosylated hemoglobin (HbAlc) was evaluated in HGHL. (Page 177 HGHL
main study report).

The Sponsor notes that three of the10 with values suggestive ofdiabetes had known pre-existing

diabetes. The remaining seven had neither a clinical diagnosis ofdiabetes 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 Ale.

0 TREATMENT EMERGENT GLUCOSE ABNORMALITIES DOUBLE-BLIND

High non-fasting glucose values considered potentially clinically significant, as defined above,

occurred in 3/207 (1.4%) ofthe olanzapine treated patients and none ofthe 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. Ofthe three
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Olanzapine-treated patients, one was not overweight at baseline but became overweight and at

had an elevated HbAlC at the beginning of open-label. Both of the other two patients gained

weight in the study and had elevated HbAlc measures at the beginning ofthe open-label period.

VITAL SIGNS AND WEIGHT (Sponsor-provided tables 188.6. 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 ofopen-label, the mean change to endpoint was

3.05 kg (p168/17467). The mean weight ofpatients 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 ofat least 10% ofbody weight as

defined in the HGHL study report, p 71).

During the double-blind period, weight gain was seen in 16.1% (36/224) ofthe 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 ofpotentially 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)

ofthe 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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Mean changes from baseline to endpoint in QTcB and QTcF 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 (11) indicate that these are not representative of end of
study data.
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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 ofpatients with a Simpson-

Angus scale total score >3 at any double-blind visit/patients with a total score 5 3 at baseline.

Treatment emergent akathisia was assessed similarly with a Barnes Akathisia global score 2 2 at

any double-blind visit among those with a baseline <2. Treatment-emergent abnormal dyskinetic

movements were assessed using the proportion ofpatients with a score ofZ 3 on any one of the

AIMS items 1-7 or a score of2 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% (52/63 8) 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 Mean Standard Mean Standard Pivalue

baseline Deviation endpoint DeviatiOn “3:1“
N26” ”82

Total

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 Basellne to Endpoint
F1D-MC-HGHL

Change to Therapy Effect
Baseline Endflint ‘ Eanues

Variable Therapy N Mean SD Mean SD Orig'nal Corrected

Simpson-Angus Total Placebo 134 0.30 1.00 -0.03 0.75 .487 .811
012 224 0.29 1.01 0.01 0.87

Barnes Global Placebo 134 0.03 0.24 0.17 0.50 .007 .066
012 224 0.09 0.37 0.03 0.42

AIMS Total Placebo 134 0.06 0.34 0.10 0.63 .1 10 .091
012 224 0.13 0.68 -0.01 0.4 1

Abbreviation: AIMS = Abnormal Involuntary Movement Scale; 012 = olanzapine; SD = standard
deviation.
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Table HGHL.12.34. Extmpyramldal Scale Scores
Categorical Analyses
Double-Blind Treatment
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E-9.0TI-IER STUDIES/1NTEGRATED 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 ofthe 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 ofthe 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% ofthe lithium treated patients experienced

serious adverse events. The most common serious adverse events in the olanzapine group were

mania, depression NOS, hypomania, and anxiety “NBC”. 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 ofthe study for both treatment groups were suicidal ideation and depression

NOS. There was no statistical difference between groups for any event. Liver fimction test

abnormalities occurred in two (1.6%) ofthe 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. pdt) although only one is listed in table
HGHD.4. 1 7.

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%).
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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 % ofthe placebo treated group, and

1/86 or 1.2% ofthose 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% ofthe 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 ofwhom 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 ofdepression 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-9c.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% ofthe 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 ofthese 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 oftreatment emergent events ofhigh cholesterol
may be artificially diminished in the ISS as the baseline measures appear to be from the baseline

of double-blind and, in some ofthe databases, exposure to olanzapine began in open-label.

VITAL SIGNS

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

EKG:

The proportions ofpatients with QTcB and QTc F abnormalities (2 450 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 of408.4msec.

Compared to lithium (double-blind data, HGHT-ISS p 170), QTcF prolongation 2 60msec
(5.3%=9/170 versus 0.5%=1/184) and QTcF prolongation 2 75msec (2.9% = 5/170 versus

0.5%= 1/184 occurred in a larger proportion of olanzapine treated patients. QTcF 2 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 Z 30msec occurred in 16.3%

(17/104) of the olanzapine patients and 10.9% (1 1/101) of the divalproex patients. QTcF Z 60
and 75 msec were lower in this study with 2/104 olanzapine treated and 1/101 divalproex treated
patients experiencing Z 60 msec and no patients in either group experiencing Z 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 oftreatment-emergent nonfasting glucose 2200 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 HbA1c>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 HbAlc 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 HbAlc 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 ofat least 7% was seen in almost 40% ofthe patients in

the overall integrated database. Almost half ofthese 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 ofHGGY. (Please see the

appendix for a Sponsor provided table ISS.11.13. detailing weight gain 2 7% across databases)

E-9F.EPS

In the overall integrated databases, the incidences oftreatment-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 ofBPS-related adverse events

“was generally low, withno 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

a mean of 11.8 mg, median 11.3 mg and standard deviation of 7.5 mg. The double-blind period

ofHGHL 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 ofthis 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 ofthe data may be questionable. Subgroup

analyses for time-to--symptomatic relapse and incidence--of—symptomatic relapse may be found1n
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 oftreatment emergent adverse events with regard to age, gender,

and ethnicity are presented below. With regard to depression, patients under the age of40 on

olanzapine experienced depression at twice the incidence ofthose 2 40 years of age.
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Nine “Caucasion” patients (4.6%) and no “Other” patients lost weight in the double—blind period.

Table HGHL 12.19. mmm-mmemhaverso Events
subgroupswan Signlflcam (p<.1) nmarenoe In Odds Ram)
Double-Blind Treatment (concluded)
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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 C 3', treatment of bipolar I disorder in patients who initially responded to
treatment. The attrition rate for the olanzapine group is clinically significant, demonstrating a “4)
median time-to-discontinuation for any event ofapproximately 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 fiom 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 I: j, maintenance ”(4)
in most patients.

Larger representation of non-Caucasian patients, larger numbers, would be usefiil in assessing

any efficacy or safety differences between races/ethnicities. Specifically, diabetes, weight gain,

and cardiac issuesneed better evaluation in non-white populations.

Otherwise, no specific requirement for testing in other populations was made by the Division

before filing ofthis supplement.

X. Conclusions and Recommendations

A. Conclusions

The indication of long term treatment ofbipolar I disorder, for up to If; I] with olanzapine [)(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 ofbipolar I disorder with an index manic or mixed episode for up to approximately

L: j . The rapid attrition and “relapse” rates ofthe 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 toC' Z] as implied in the proposed “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% ofthe placebo-treated patients), are no longer

in the study. Ifone 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% ofthe 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 1

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
oftime of this effect is difficult to determine. Therefore, languagefor 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 E - :1 seen across all studies, emergent M5)
hyperglycemia, QTcF prolongations- as seen in HGHL, treatment-emergent EPS, and orthostatic

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

strengthen the language regarding C 3 potential glucose dysregulation. Other safety [3(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 ofany 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 beyondll; '3] M5)

cannot be adequately assessed as clinical long term, up tot: j ‘, efficacy is not supported by ”(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 C, j and possibly for glucose dysregulation. Additional safety analysis is “(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) a formal analysis of time- to-event without sites 34 L :1. M4)

2) 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.

3) re—coded patient disposition table(s), as discussed in section VI C ofthis document. If there

is/are a reason(s) for the apparent discrepancies noted earlier in this review, please explain.

4) a definition for the phrase “Reporting Interval Completed” as used in the disposition table(s)

in the pivotal study.

5) a definition of “Days in Remission” as seen in table HGHL.14.11 and clarification as to

when patients were randomized.

6) the percentage of relapse, as per Table HGHL.14.11, for the interval 21-28 days and the

interval 2 35 days and provide an analysis of time in “remission” t0 time-to-“relapse” and
time in “remission” to time-to-event.

7) a re-analysis of cholesterol measures using a high of250 mg/dL after a normal baseline or a

change of 50 mg/dL from baseline with the analysis performed as outlined in #8.

8) a presentation ofthe laboratory values of eosinophils, uric acid, urine ketones, and

cholesterol, stratified from the beginning ofthe 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.

9) 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 ofthe event. If none are available, this should be stated clearly.

l 1) 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 2 Twice that Reported in Nonbipolar Patients and
with an Absolute Number of Bipolar Cases of 26

  

 
  

  

  
  

  

  
  

 

  MedDRA Pretend Term Reporting Ratio (9i) Reporting Ruth (9‘)
(MedDRAd.0 vex-don) Within Elam!" Plflentr Within Nonflmhr Patient! Running Rul-

V (PR3)

——M

.67

AlmmmlDrmms 0.24% 0.11% 2.”

 
 

u.k
Drug Scrum Positiw 0.28%

Slmp Wanting 0.359; mm

Mood Swings 0.24% 0.1036

Above 12 mu grouped together 7.15% 2.48%

(blink? “will”!!! 
Joint Swelling 0.6D‘Ki 0.23% 2.14

 
gok3Pariphaal Simlling LSS‘K. D 81%

Fluid Ramliuu 0.60% 0.21% 286

Cardiac Failure Causative 0.48% a i:B3 :"'O

aSwelling NOS 0.40% 0.15% »

Alfim’niml Dimension 0.80% 0.35% 2.29

Arthritis NOS 0.24% 0.05% 9’-m

Above 1 Izmu grouped together 5.01% ‘ 1.98% 2.53
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Table 1. MedDRA Preferred Terms Reported at a Rate Within Bipolar
Patients of 2 Twice that Reported in Nonbipolar Patients and
with an Absolute Number of Bipolar Cases of 26 (continued)

Medmu Preterm! Tenn Reporting Ratio (5%) Reporting Ruin ('56)
(MedDRAM version) Within Bipolar Padtulr Within Nonflpulnr Pitt-l1 Kunming Rxliu

Drug Laval NOS Decnnsad 0529":

Drug Wimdrawnl Syndroun 0.52%

Lnbomlnry Tell Abnormal NOS 0.36%

Anxicunvulsmt Drug LewlNOS 0.36%
Below Therapeutic

.“N

Drug Laval NOS Dmd 0.28%

Above 5 [mu panned loath" 2.05% E

Blood Pmssum Increased 0.72%

Think 0.60% 5.;O

Drooling 0.56%

Hypoglyvaamia NOS 0.48% 0.19%

Anorexia 0.48% 0.19%

0.4 8%Hang!

-__
__—_

g.)mi.-

.Nea -_-win;III
N u.u

y. I

MedDRA Palm Tam Repnniul Rule(96) Reporting Ruin (M)
(MeanALfl version) Wind! Eipdlpr Patina: Within Nonlipnkr Patiuu

Bland Thyroid Stimulating Hormone
lncmsed

 
Abbreviations: NBC = 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:

[l] Was a male or Female inpatient or outpatient, at least [8 years ot‘age.

[2] If female of childbearing potential, was using a medically accepted
means of contraception (in the judgment of the primary investigator).

[3] Had a level of understanding sufficient to perform all tests and
examinations required by the protocoL

[4] Was considered reliable.

[5] Understood the nature of the study and signed an infomied consent
document (and/’or a patient‘s authorized legal representative
understood the nature of the study and signed an informed consent
document).

[6] Had a diagnosis of bipolar [ disorder and currently displayed an acute
manic or mixed episode (with or without psychotic features) according
to the DSM-IV (Attachment HGHLQ in (Appendix ml 1) based on
clinical assessment 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
Following diagnoses: 296.4xi Bipolar [ Disorder, Most Recent Episode
Manic: 296.6x, Bipolar l Disorder, Most Recent Episode Mixed.

[7] Must have experienced at least two prior manicer mixed episodes
within 6 years prior to study entry.

[8] If had an index manic or mixed episode. must have had a YMRS total
score 220 at Visit '1 and V’is it 2.
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9.3.2. Exclusion Criteria

Patients were excluded From the study for any ofthe following reasons:

[9} Investigators and their immediate families, defined as the

investigator‘s spouse. parent. child. grandparent. or grandchild.

[[0] Participation in a clinical trial of another investigational drug less than
1 month (30 days) prior to study entry (Visit 1).

[l l] 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 (SAI M) studies outside of
the United States.

[1'2] 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 1 year or intensive care unit
hospitalization For the nonpsychiatric disease was anticipated within
6 months.

[[4] Documented history of intolerance to olanzapine.

[15] Patients entering study receiving olanzapine must have discontinued
olanzapine use by Visit 2 (if prescribed olanzapiue prior to the study).

[16] DEM—IV" substance (except nicotine and caffeine) dependence within
the past 30 days.

[17] Treatment with remoxipride less than 6 months (l80 days) prior to
Visit 2.

[18] Treatment with clozapine less than 4 weeks prior to Visit 2.

[I9] Past diagnosis ofschizophrenia or other psychotic disorders (including
schizophreniforn] 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 otherwise specified (NOS), substance-induced
psychotic disorder, bipolarl disorder (single manic episode), bipolar l
disorder (most recent episode hypomanic). bipolar l disorder (most
recent episode unspecified), or bipolar II disorder, as defined in the
DSM—lV.

[21] Judged clinically to be. at serious suicidal risk.

[22] History ofallergic reaction to study nredication(s).
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ALLOWED AND PROHIBITED CONCOMITANT MEDICATIONS DOUBLE-

BLIND PERIOD OF HGHL (Sponsor- provided table)

Table HGHLZ. Drugs Allowed (Y) and Drugs not Allowed (N) as Concomitant

 

Medlcallons

Drug Class; Episodic Use Chronic Use

.Alztih satsEéiscxiefl'flieg:fi‘EEi-théis‘zraii‘.-._...._-...Y............Y-.' .........
Cough/Cold preparations (except lomladine [ClarifinD
Steroids (inhaled, topical, ophthalmic only)
Antiemetics
Amnntadine
Anorexics

Anlinrmhmics
Anticoagulant:
Pullicholinergicsb
Anticonmlsmtsb

Antidepressanlsb
Antipswholicsb
Benzodiazepinesb
Calcium Channel Blockers

Chlorampheniool
Clazapine
Erythromyci ns
Guanalxnz
Guanadrel
Guanelh idine
Guanficine
Ketanserin
Lithimib

Methyldopn
Melyrosine
Narcotics

Neuroleplicsb
Psychoslimulnnts
Reserpine
Trypmphnn
Valproziteb
Zolpidem 

ACE = angiotensin converting enzyme

ZZZZZZZZZZZZZZZZZZZZZZ222222222
a Except calcium channel blockers and clonidine
5 Except aspa'milted in Section 348‘
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Sponsor Provided Schedule of Events, TABLE HGHL.9.2.

Table HGHL92. Study Schedule: F1D-MC-HGHL Study Periods I, II, and Ill

WE[M .109 -ns

_eeksuntilnextvislt.flll-llI—IIII-ll-ll-II---
_------------ --

M---------------—_--—nn-------n n
_--_---------- -
—-n-n-n-nn-n---
_------n-n-—n---
_~n-------- -----
_n-------------n
__<'-n--------- ----
_--n--n--nn -n--
—_------------ -
Ill_—m------—nn
—n----n---n-n---
—u-n-—---nn-un-u

m--------------=mr---------- -
—=—--------------=
—_u---------n----
—_n--n-- ---l.’l-EI--
m---------- ---
_----- --- ---
_----- ---n-----
—- - -----------
COHlIl’lLIaIIDl’I 0' table and momma on “E“ P192

    
  
  
  

 

  
  
  
  
  
  

 

  
  
  
  

 

  
  
  

Table HGHL.9.2t Study Schedule: FiD-MC-HGHL Study Periods I, II, and Ill (concluded)

W mull-Ill-logos-109 415 Hut
_'IIIIII IIIIIIIICGl-BF

namesanwxiuimm-mn AIMS ------------EIEI-
—--un--nn—--nn--

_--u---un---u---_—-—------n-----
_—---------n--n-
_------ --nnnn--
_~n--nn---n---nn-
-_----- --n-IZI-IIIEI-
_!'_—--------------

      
   
  
  

  
  

  

Ahhroviatims: AIMS = Mammal involuntary Movement Scale; CGl-EP = Clinicnl Global lmpmion Severity of Illness Sonia-Bipolar Version; DSM-[V =
Diagnostic and Statistical Manual otMmtal Disorders, Fourth Edition; HAND-2| = Hamilton moressim Rating Scale-21 item; HhMc = hemoglobin Ale;
MADRS = Montgomery-Arbors Dimension Rating Scale; MRS = Mania Rating Stale". PANSS = Positive and Negative Syndrome Sula; PGWB =
hydrological General Well Being Schedule; SCID-m’ = Structured Clinical interview for the DSMJV-TR Axis i Disorders, Research Version, Patient
Edition; SF-36 = Modiczll Outconm Study 36-ltem Shcrt Form Health Smey; SUCEIUI'E = Streamlined Longitudinal Interview Clinical Evalmtion from
the Longitudinal [utensil Follow-up Evaluating TSH = thymid—stimulatinghonnmo; V = Visit; YMRS = Young Mnniathing. Scale.

I Elcm‘ccardiogrom (ECG). physical examination, and psyotriah'ic cmminatim nt Visit I could be [urban-1'1 within 5 days prior to Visit 1. Sutoequonl ECG
and physiml examinations were to bu performedon actual visit dates.

" labs could owur it day relative in the visit, except at baseline visiKs). Lab: for baseline visit(s) had to to collected on the day oftha visit.
5 Any patient who showed an increase Rom baseline (Visit 2] in ASTISGOI', ALTISGPT, GOT, total hiliruhin, or alkaline phosphatase 2! times the upper

limit of the laboratory mfumca range was to him: the following tests performed: lgM anti-HM}, HBsAg, and onti-HCVah.
d A mgnancy lei was to to {informed on all females at Visit 1 md “bar clinimlly indicated.
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a

Study Schedule Conclusion

Elemarding'mm ('5ch and labu'aluy smplm were completed at Slutty Period summaries, which omitted at the final visit ufStud-y Pedal: I. ll, andIII.
Double—blind kit assigned at last visit of Study l’tztiui [I (Visit 8, 9, I 0. ll. 12, 13, or 14).
Opan<lah21 olanzapina lat numlxrmwrdad atall visitsin Study Period 11 and last visit nt’Smdy kriod In print to inn-milieu In span-label tram-net“ due to
relapse.
Unscheduled visit packds “em numbered with the last visit number and than alphabetically, starting with “a" (for example, Visit 33, 3b).
Only coflmted ifpatient discontinued fmm Study Pen'm II.
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STUDY DESIGNS: All figures are Sponsor-provided.

Study Period I Study Pariod ll Study Period Ill Study Period IV

Screening l Open—Label Enoubie-Euind Double-Blind Thaapy Period
I
I

Period Therapy Period gTaper Period g

I ulanzzpine (5.20 rngrday) é olanzafine (5.20 rngfday)
and lithium (therapeufic : I

serum level)“ -_ =' I

ggLithiumf (therapeufic senJm level)3 . .

Mesa aweeklyvis‘rts. wieekiyglisfléflz
“awaits; 1am

Zweeksg 101 102 15,3 1
“Sm Visit2 \fisit6 v.51: 16 Visit'104

Random'zaiion“

s NqiaiaicFonm ‘ Period 
Flgure Iss.4.2. Study deslgn for HGHT.
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rage 41

Study Porlod I Study Period II Study Period III
I

Screening l Acute Doubln~Bllnd Double-Blind MalmonancoPeriod Period Period '

obnzapine (5-20 agrday)

I

All Patieng .

Study Perl
(dewqapubdh

2 m7days

(11 months) 
" danzapine sta rling dose, 15 rug/day
" valproahestart'ng dose, 750 mgMay

Flgure Iss.4.3. study deslgn for HGHQ.

Study Purim! mDumb-mini Mathews Phase
fr: Rammm Dm'ngAzuta Phase:1:

Open-label Plum
furNummtm During Acnh Phase

0min 5—10 mgflny‘ [in mudmbilizr

Humphnmdmh‘lhu

Olimpia S-Iamyfiay'fluWWI!

Visitz Wit 8 Visit 9 Visit 10 V'Eit ll Wail 12

Initially Randomized Rmdnmimd

 
'Olannpina therapyinifimd a1 10 myday

Flgure [$8.44. study deslgn for HGFU.
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Study Period i Study Period ii Study Period iii Study Period iV

Screening Double-Blind Acme Double-BI ind Open- Labei Extension
Period I Continuation Period

olanzapina (5- 20)
meiday)

'.

Ali Patients haioperid'qi (3.15) mg] ay“

2 io 7 days weekly vléifs mommy visits
‘s

V‘sit 2

Random ization
Mmiiiziic Foiium—upPeriod

6 weeks

Visit 601 Visit 2

 
Figure 53.4.5. study design for HGHD.

Study Period i Study Period il Study Period iii‘————————————r

screen” ' Acme ”WWW“ Open-Lane Oianzaplne Extension Pena:
P9100 . Therapy Perm

Ali 5. 1 D. \5. Dr zomway
Famine ‘

Visit 3 1 5i

FinaliVisitRandomization
 Patients who flew shown no impruvamentfrom basefine in

at Visit 3 or 4 may transform open-labs! oianzapinetheiapy: 1 week open-
iahei aianupine. then We“ 30!. etc.

 
Figure iSS.4.6. Study design for HGEH.
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Figure 53.4.7. Study design for HGGY.
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NOVEMBER ISS: Sponsor- provided tables of Databases and Studies

Table 55.5.1. Databases Used in Integrated Summary of Safety

Plxdm-Canlrnlled Mink-me Database
m meme-u Included Definition or Bmllml ud c ., Mar Periods

l-lGHL The warble-blind therapy phase is presented for allmmitters. Baseline: Visits 1—14
Cnm.ratnr: Visits lDl-llfi.’3t]l-308

Active-Controlled Mllntcunee [kids-1e: Results for the two studies are ntemnted se- mule] .
Em Pluses/Melts ind-am Definition ofBIseliMl all] C. .. ntor Periods

HGHT The dutble—blind thuapyphasa is presented for all (emitters. Baseline: Visits 1-l6
- Com : or. Visit: 101-114

HGHQ The complete double-blind therapy phase is presented far all randnmimi patients.

 

  
 

 

 
 

  
  
  

 

Baseline: Visits 1-2
Corn .4 rater: Visits 3-22 

 
  

 

  

Hardin-Committed Conhhnflen The . . Maintenance Database
m semi/menu ind-um Dcflnitlen ofllluliul and c .. 1- rater Periods

HGFU The nimble-blind therapy extensiua mesa ispreaented for patients who were Baseline: Visits 1-3
Centimeter: Visits 9-22mandumimd when they remitted alter anne phase therapy with nlanmpinetmend

stabilimn or with plarebutmuod stabilizers.
IThe baseline period is repraented bysewralvisits. Fur qtantitafive camerisons,tlie baseline value is the last visit at the baseline period. For analysis of

treatrnuatema'gent cm“, the baseline valueis the wnm velueievent neutering during the baseline pried.

 

   

Table 188.5.1. Databases Used in Integrated Summary of Safety (concluded)
Overall I]! 3 ed Database

EEK!!- PbamIP-fiuu Ind-fled
HGHL All patients exposed to own-label olmtzapine timing the stabilimtioa phase who we Baseline: Visits 1-2

randomized to oleuapine Far nimble-blind thaspyara included. Comparator: Visits 3-14, 101-1161 301-308
and

All patients exposed to open-label olenzapine during the stabilimtien phm who failed Baseline: Visits 1-2
to be randomized at were randomized to plaeehn are included NOTE: Expusurss tn Comparator: Visits 3-14
olaazepi'ne during open-label rmcue sateequent to relapse alter rmdnmlzat‘lnn to
placebo were not includal.
All patients randomizle to alanzapine were included. (There patients were treated with Baseline: Visits H 6
ola- 5: ine and lithium durin baseline andta w -dett’lithium from Visits lot-104.) Com -= or. Visit: l'Dl-l l4

HGHQ All patients randomize! to elanzapine are included. Baseline: Visits 1-2Com u or. VLsits 3-20

All patients randomized to olanzapine are included. Baseline: Visits 1-2
Comparatur: Visit: 3-14, 301- 307

and
All patients randomimi tn haleperidol who tutu enteredopen—tabel elanmpine therapy Baseline: Visits l—l-t/last (lemme-blind visit
are included. Comparator: Visits 301- 307

l-lGEll Allpatients rendemiml to ulanzapine are ineludal. Baseline: ViSils l—2
Camper-ate: Visits 3-5, 301-315

and
All patients randomized to placebo who later unwed open-taint eluzapine thaapy are Baseline: Visits l—Sftzs double-blind visit
included. Com - . = or: Visit: 301—3 15

I’lhe basaline period is mpruentedbysewral visits. Fur quantitative nmrparisans, the baseline value is the last visit at the baseline paint. Fur analysis nf
treatment-emagent events, the baseline value is the worst \alnefevent cecurring during the haselineperied.
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‘iabie iSS.4.1. Studies included in the Safety Analysis of Oianzapine for Maintenance Treatment of Bipolar Disorder

 HGHL: Dcufleblin¢ rendurnimd, parallel,
mnltimnter study ofolanzxpirre versus placebo in
bipolar patients who hadromitted from a manic a
mixed episode after acute open-taut thuepywith
ulemapirro.

To assas the efficacy of olanzepine
compared with placdao in the prevention of
release into a manic, mired, or demand
episode ammg bipolar patients wire had
remitted from an qrisock uner open-label
therapy.
To aural the efficacy ofoianzrrpine
compared with lithium in the proventim at"
mlmse into a munio mixed, (1' depresed
episode among bipolar patients who had
remitted from tin episode after Upon-label
than a .
To use: the nmint'criority ofolnnupine
oompared with divalp’oex in improving
ove'nll manic svm -torrretoi . ll moo DB ext: Patients continued some bentmmt
Tu assets Ibo acute unwitting-rm eflicacyoi‘ G wits DB acute: 5-20 mg/day olanzapine orptacdro
olmztrpino compared with placebo when is mm DB ext: Responders randomized to 5-3)
added to mood stniilizor therapy atior both myday olaumpine or plmebo
acute and lmu-tonn th - .
To assess the efficacy of liarilde dosing, of
oianznpino mparcd with bulcpori dot in
improving overall manic syn‘rpiornetology.

 
 
 
 

6 to 12 wk: 01.: 5-20 mgxduy oianzapirre
l2 mos DB: 5—20 mg’dny oianzapino or plundm 

 

 
 

 
 

  
 

 

 
 
 
 

 

 
 

 
 
  

 
 
 

 

 
 
 
 
 

6 to 12 wins 0L: 5-20 nag/day elarrzapine plus lithium
12 mos DB: 5-20 nigr'doy olrmznpino or lithium

IIGIIT: Danie-blind, randomized. parallel,
multtcanter study of otanzapine versus lithium in
bipolar patients who lied remitted from a manic a"
mixed episode utter acute upon-label combination
therapy with olenzzpiue and lithium.

 

 
 

lithium was titrated to athuapontic serum level ol'0.6 to
1.2 mquL in n rinse range of 31m to ram) mgt‘dny.

 
 

  
 

 
 

 
 

 
   

 

 "GHQ: Deulirsbliud. randomized, mallel. 3 who DE acute:
multimter study ofolanmpine versus divaipmox
in ii - olar atimt: (manic ormired).
“GI-Ii: Two nimble-limit, randomized, parallel,
multimtor studlrs ofolahzaplne or placebo added
to therapy with either lithium or ultimate in
b' 'ents (manic or mixed)

5-20 mgiday oiarnapine or 500 to
2500 myday divalprmx  

 

  
 uolnr u

HGHD: Double-blind, nuldcmiztod, parallel,
mnltieonler study ofolanzapine Vera]: haloperidni
in lipoiar patient: (manic or mixed).

 
  

6 wks DE acute: 5-20 mg’dzry olarrzapine orfl-lS
rug/Hay haiopa'idol

6 wirs DE ext: Responder: contimed same treatment
6 mos OLext: 5-20 u [dove x: . - -irre

 

   Abbreviations: DB = douue-blind; 0L= open-label; Mrs =neeks; mos = months; at =extarsion.

Table iSS.4.1. Studies included in the Safety Analysis of Olanzaplne for
Maintenance Treatment of Bipolar Disorder (concluded)

 
 
  

  

 "GE“: ‘le double-blind, randomized, parallel,
multimnter studies ofolenzapirra versus placebo in
biolar u ‘-nts (manic or mixed).
HGGY (incbrded in 4-month safety update): Tum
doublehlind, ran domimd, parallel, multiwrnor
studies ot'olanupine versus OFC mus placebo
in patimts with bipolar drpresslon.

 

 
 
 

 

‘i‘o arms the efficacy of flexible dosing of 3 wks DB acute: 5-20 mgi'day olemapine or pincdan
olenzapino compared with planar». 12 mm CL cm: 5-20 mg/dny olanzapino

To 55:53 acute olnnzapine tbanpy 8 wirs DB acute: 5—20 mgfdny olnrrzapine, placebo, or
mrnpmd with platrbo in improving overall DFC
mptunatology. 6 mos 0L ext 5-20 mg’day olanzapino or OFC

 
 

   

 
 

 
  

 
 Olanzapine plus fluoxetine dose ounbinatim: were 6’25,

650. and 1250 m drr .
Abbreviations: DB = dentin-blind; OL= open-label; OFC = olanzrrpino plus tluoxetina in combination; wks = weeks, mus = months; at = extension
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UPDATED SAFETY INTEGRATED DATABASES: MARCH SUBMISSION
SPONSOR-PROVIDED TABLES

Table SU.5.1. Pattents Included from Each Study
Updated Overall Integrated Database

Study Study Title Definition of Baseline!I and
0 Patients Included ComparatorPeriods _

HGGY Placebo-Controlled Olanznpine Monothcrapy in the
Treatment ofBipolar I Depression

0 Patients randomized to olanzapine during the acute Bmline: Visits 1-2
phase who didnot participate in the open-label phase Comparator: Visits 3-8

0 Patients randomized to olanzapine during the acute
phase who later received only olauzapine during the
open-label phase (never switching to OFC)

0 Patients randomized to OFC or placebo during the

Baseline: Visits 1-2

Comparator: Visits 3-306

acute phase who later received only olanzapine Baseline: Visits 1-8
during the open—label phase (never switching to Comparator: Visits 301-306
OFC) '

(See the HGGY open-lulxl clinical study report for
complete data for the latter two groups of patients, who
are referred to as “olanzapine monotherapy patients")

 
Table SU.5.1. Pattents Included l'rom Each Study

Updated Overall Integrated Database (concluded)

Study Study Title Definition of Baseline' and
0 Patients Included Comparator Periods

HGHL Olonzapine Versus Placebo in the Prevention of
Relapse in Bipolar Disorder
0 Patients exposed to open-label olanzapine during the Baseline: Visits 1-2

stabilization phase who were randomized to Comparator: Visits 3-14, lOl -l 16,
olanzapine for double—blind therapy 30 l-308

0 Patients exposed to open-label olanzapine during the
stabilization phase who failed to be randomized or
were randomizedto placebo (NOTE: Exposures to Baseline: Visits 1-2
olanzapine during open-law rescue subsequent to Comparator: Visits 3-14
relapse alter randomization to placebo Were not '
included)

HGHT Olanzapine Versus Lithium in Relapse Prevention in
Bipolar Disorder

0 Patients randomized to olanzapiue (these patients
were treated with olanzapine and lithium during
baseline and tapered off lithium from Waits 101-104)

HGHQ Olanzapine Versus Divnlproex in the Treatment of
Acute Mania

Baseline: Visits l-lé

Comparator: Visits 101-1 14 

. Pat" ‘ d , edt l . Baseline: Visits l-2
16“ s ran otmz o o anzapme Comparator: Visits 3-20

HGHD Olonzopine Versus Haloperidol in the Treatment of
Acute Mania

Baseline: Visits 1-2

Comparator: Visits 344, 301-307
Baseline: Visits l-Wlast double-

blind visit

Comparator: Visits 301-307

0 Patients randomized to olanzapine

- Patients randomized to haloperidol who later
received open-label olanzapine therapy 

HGEH Olanzapine Versus Placebo in the Treatment of Mania
Associated with Bipolnrl Disorder

I Baseline: Visits 1-2

Comparator: Visits 3—5, 301-315
Baseline: Visits l-5a'last double-

blind visit

Comparator: Visits 301-3l5

0 Patients randomized to olanzapine

0 Patients randomized to placebo who later received
open-label olanzapine therapy 

aThe baseline period is represented by several visits For quantitative comparisons, the baseline value is
the last visit ofthe baseline period. For analysis oftreatmeut-elnergent events, the baseline value is the
worst valuez'event occurring during the baseline period. 78



52. Exposure
Table 57.1.5.2 and Table SU.5.3 summarize patient expostue 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.l patient-
years. A total of 473 patients had exposures of:>183 days. and [29 patients had over a
year ofexposure. In the updated database, the total exposure to oianzapine was 674.9
patient-years. A total of 5 ['2 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 Olanzaplne Therapy
ISS Overall Integrated Database
(HGHL, HGHT. HGHQ, HGHD, HGEH)

mum Doug-o Range

  <-ln| u ll 55 I! 1‘) (5.2“
1(< - )1. 5 15 SD 1‘ ‘3 217 [1.1.65]
Blt - 91 B 78 150 11! 151 505 (33.05]
51¢ - 133 1. ‘8 7| 5“ 35 232 (15.23]
831‘: - 270 1 ‘1 ‘7 MI 31 132 (11.9“
270< - 3‘5 0 51 3X 35 (i 162 [10.59)
11355 O 27 ‘9 12 2]. 119 {Ba-l“

 Total patient day'- 02 oxpomxu 11626!
mm mm .mxxmmunnui
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Table [$85.10. Laboratory Evaluations Moan Change [mm Baseline to
Endpoint
HGHL, Double-Bllnd Treatment
Placebo-Controlled Maintenance Database

Manuela ijul: um: um

   

 

 

many: to
.....ununu.-——-. -—-——Innpnm:.—-.- - p—Vuuel »-

Lab Lab nnrayy
“It m1: mapy n Ina: 50 Ian 5'0 (Int'U
ICE 1 Dianna 110 0.42 0.00 0.01 0.03 .305

01! 216 0.01 0.00 0.01 0.03 (.300)
m mil-0'6 Flmuhu MI 0.7] 0.91 0.13 0.50 .251 mun

01:: 216 5.69 0.56 0.15 0.50 (.030)
“0 $1.". F1I£lhu 1“ (.69 0.1) 0.26 .155 mu;

01! 216 1.70 0.11 0.27 (.009)
1G0 “Illa-PA 01min) 1“ 20.07 1.00 0.11 0.53 .75! run

01! 216 20.55 1.01 0.12 0.96 (.292)
ICE MINI] 0131“!) 120 1.57 0.13 -0.01 0.01 .190 mun

013 216 1.95 0.13 -0.01 0.06 [.510
W50 01/1. Fianna 110 7.71 1.15 0.12 1.79 .925 mun

013 216 7.76 2.35 0.17 1.70 (.140)
.0011! 01/11 Fluehn 124 (.53 1.56 0.17 1.65 .990 vane

01! 216 (.50 1.55 0.10 1.56 (.360)
1.11m III/Y. 013115030 1“ 2.20 0.66 0.51 .512 mun

01! 216 2.15 0.50 0.50 (.363)
10505 471/!- FIMIhlI 111 0.01 0.13 -0.01 0.13 .253 m

an 215 0.13 0.16 -0.00 0.10 L700)
105! GI”. nacho 11¢ 0.17 0.13 41.01 0.10 .506 m

01! :16 0.16 0.13 -0.01 0.11 (.516)
we 01/11 3130500 11‘ 0.05 0.02 0.00 0.03 .023 mm

011 216 0.06 0.0! -0.00 0.03 (.310)

I‘CV It Blanche 12‘ 03.75 5.01 41.63 0.05 .657 run:01: 215 05.00 6.05 -D.79 3.61 (.036)
FRY-'1' 01/14 Fliclbn 124 266.15 55.55 2.05 50.16 .515 m

013 213 16‘.71 57.76 1.17 35.31 (.151)
0-5961 ID mt! D13€flbfl 108 1.02 0.01 0.00 0.01 .53! Hum

013 161 1.03 0.01 -0.00 0.01 (.297)
0-93 0 91341th 105 5.73 0.68 0.06 0.92 .002 m

0].: 161. 5.81 0.75 ALIS 0.5! (.295)men 006
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Table [SSA-3.10. Laboratory Evaluations Mean Chango from Basallno to
Endpoint
HGHL, Double-Blind Treatment
Mambo-Controlled Maintenance Database (continued)

Inland): Dznjaut Calls: In)

      

Chang- :0
.....manna------ ----~lnap:u.nt----— - p-Vilual ~-

lan Lab natapyTall um: many I: Inn SD lain ED (Int'l) m1
Plum 120 20.70 12.19 2.49
01! 216 25.01 23.85 -0.0‘

M! 0/!- Hanan 128 20.03 21.83 -J.63
01: 216 31.01 31.17 0.89

a: 0/1. Dlauabo 125 11‘ .50 105.52 12.1101: 216 102.37 76.20 -5.59

nm Ull- Dlinlbfi 120 74.33 19.11 1.67 17.00 .585 W
01: 216 16.6] 20.13 3.13 13.66 (.539)

042! Ufl. P1aflm 128 20.17 21.39 -2.68 10.17 .671 m
01: :15 33.1: 33.66 41.6: “.96 (.411)

m “1/1 Placebo 123 4.60 1.127 -0.09 1.26 .133 PM
01: 216 (.90 1.40 -0.JB 1.20 (.973)

C230? WIIL Manchu 129 90.06 15.51 2.67 10.60 .193 m
01! 215 95.69 15.02 3.39 10.03 (.525)

m0 mil. 0130050 129 2.36 0.11 0.00 0.10 .159 m
01: 216 2.35 0.11 0.0] 0.11 (.086)

0305 EDI/L Pliclbo 120 1.23 0.21 -0.06 0.20 .332 FULL:
01: 216 1.21 0.19 -0.06 0.21 (.2253

sauna will: 01311.50 12'] 100.62 2.13 0.10 2.91 .105 m
013 715 100.27 2.07 0.30 2.99 (.161)

FUELS min 013nm 127 1.20 0.17 0.00 0.£1 .601 Hum:
012 215 0.2] 0.30 -0.03 0.00 (.606)

can: man/I. P1icnbu 127 104.61 2.93 -0.23 3.00 .022 m
01: 215 100.90 2.63 -0.15 3.01 (.536)

mm g1]. Plum 128 72.77 0.13 0.37 4.35 .341 17mm
013 216 22.12 0.70 0.80 4.15 (.019)

new 5ft. Placebo 129 (0.20 3.26 1.20 2.49 .602 mm
013 216 00.25 3.15 1.09 2.58 (.267)

"01.0 nmlll. 9130-“ 128 5.50 2.73 0.01 1.90 .125 m
01.: 115 5.92 3.00 0.21 1.89 (.017)
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Table 185.6.10. Laboratory Evaluations Mean Change from Baseline to
Endpoint
HGHL, Double-Blind Treatment
Placebo-Controlled Maintenance Database (continued)

Reunite}: Project Cue: rm

      

Change to
-----manna"...— ---.-mape.tnp-—-- - p-Vumll --

lab Lab Therapy
Tout DnLt mnpy lean (Int-l) Ina-1
Elm: oral/1. Plateau 12a :42.“ 75.01 .uJG $3.31. «an; Fun:

on :16 an.“ ELL] mm 49.4.: (.101)
G01. filial/la nan-nu 123 5.31 0.55 -0.07 0.71 .105 EDI-Ll

018 215 5.03 1.13 o0.0‘ 0.79 (.305)
11mm”. Flannel 127 21.1.2 2.69 —0.50 3.01 .605 m

01: :15 23.9: 2.13 4.19 2.55 (.587)
1.33.1 [ml/I. Plume 125 6.35 3.71 1.12 3.01 .230 Irma

013 216 6.02 3.30 0.57 3.05 (.012)
' 010’.“ mil). villain 1H. 1.00 1.17 -0.:|3 1.19 .007 m

01! 172 0.90 0.62 -0.07 0.51 (.103)
mule}. ”Julian )1). 0.05 0.0]. -0.00 0.00 .060 m

01! 170 0.06 0.01 0.00 0.00 (.001)

“getting 31 mu
late: The muawmg mreeugatm were pooled004 007 01.0 01.1 011 007 010 011 013 010
015 018 on 010 03‘ [$6 0‘1 0‘1 050
m.vmn.mnmmorusm
m.m.ummcsm)
rats: n - Total number at patleutl in am treatment gmup hung the variable 1.: non

revenue and paternal“: uuu.
lfltflt law-z

mu - '1 Type 111: Sun: at squat“ (run an “:1an a: rename (move): mt: mnodul-im., tneacnant, and mtetanunn.
halt-Iquito- uu option In not an! tten the ARENA any the lean equate to:6!”.
Hate: Each urn-tiger»: nae at lent me plant 1:: eanh treatment grimy.

mac: - '1 Type In June at Squazee tron an analyst- at rattan (nave): mm: a:
mam-mungatu: at treatment m: m «mu p-Valne an
unel-ane-ugatet, treatment, an: mtmntxm no: the Antmutun p-vuue.

halt-equate! nu apnea Ln vane an km the WA using the nail equate to:exzot.
mu: at lent me xmlttgatet ane- not have pattern:- u every treatment smug.
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Table 58.6.10. Laboratory Evaluations Moan Changs from Baseline to
Endpolnt
HGHL, Double-Blind Treatment
Mambo-Controlled Malntonanco Database (concluded)

{ligand 02 Lab “at Dada mzwiitlfllll 

mum. nnunpuun

xcr mom:
m III-Loam
uc 3mm m1:
tea: m can. manna!!! mm: (me)
ICE m m mmm (In!)In: mm cum
mus mmns. sum-1mLuna Lmaocms
Inna: mourn
loan 305mm
mo mm
ICV am can. vunm wan
urcr lam-mm cammm u-svscmc aner
11-95 man
as: ASE/ECU!
nu nut/ama: casual: magmxnm
um awn: nmmmz
car an (am/auct/mur)um um mam
can-r camrml
me am
FREE [MIMIC DENIM
scum 5mm:
nous amen:
ma: mun:
1.17m rm 9mm
mun mama
new ammsn. non-narmn A: me mm
mm. mam-m.
11cm armm, R03
1.3m alumni. ram
Lagmm a! Lab ’NII code thaum:

mxw. Dumnptlun

DIEM 930mm
mud mum IlC
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CRITERIA FOR POTENTIALLY CLINICALLY SIGNIFICANT

Tame $85.3.

Mllfifl "HI (mil!

LABORTORY/EKG/VITAL SIGNS

cm.na to! Iaenmylng Patents WRh Potentially cunlcafly
Significant Laboratory Abnonnalmas
_EEEI_ Chum-mu Us muU Luv um: I! numn 11ml: -

 
Mtumzn gm 2: ..
AIanin: Muphnm IU<L — 432vALTv‘SPr mi. — ms
BTW ML — lS‘J
Cakinn ma‘dl. 7 :1CK: Final: :01 ML _ Su7

Md: 994 um. — 5N
cnuinin: 17M! mg'dx. - 2
Businvyhik 10 16 “a: — 10GET: Funk 11: mm — us

“I: 195 ML — Ins
alum-ginning) hm: 11.875 mgm. 4: noHammad: Run]: “.33 am '1: 32 in

Au]: 11.37 a is {a 37 as
Humglab'n: Permit mmnI'Lflvz) 5,8951 mm 9H}. 9.5 ms

Mal: mmul‘Lan) 7.1m “All! Elm— 11.5 155
Nmflufllik 15 :‘a war: I: .-
final: cum 1: (mop L a m)
Phaghnmu 11»!qu mmnl’L 0.41m 1.77m:
RBC 3 mill ionm L 3 6
Sodiun 129 4 man In to.)
You] dictated .. myth. — aw
Tun] Bilixuhin .. . «9’31, — 1
Ton! mum in gt’dL 5 a
nu Kim-gm ma'dL - m
min Add: chlll: my'dl. — I}

Mlle mam. — ms
was 11mm. 2: 152)

Mill“: mum: mm: Luv umn ugh umn(.ow .- imumdxum
BIL-Ghee“ -~ immnudxucu
wacluna .- imnnd 2:ch
Lwa u someuin -- immurmd 9:1:11
LVVREC -- immumdxuefl
LVuSpecificcuvity LBOI L085LWWEE‘ .. immunnd mum

Ahkrriuim: ALTvBGFr = aiming mimia’xxum gum: mimic humming
mm“ : swim umminm’xmm alumni: mlmni: Immmimz cat = sum.
ghlmllmimztx=uamfimk=imz Rac=redflmd rel]; U4: nix-nigh; war: =
wh'u hhad ed]; :1 = uumumxsyxm arms.

 
Tame 1885.4. cuteas to! ldenmylng Patients with Putantlally Clinically

Signmm Changes 1:: van! sun: and Weight
FIrlmnIlr Ln- ugh
Gnhcmtic 551mm: 19mm H37 210 mm Hg must it EMF): ..

' 1r (ugh: m wading)
onhnux‘x mandarin: :h mm Hg damn: I: spur: __

mink m Rpm incumin
pubetmpin: Iamnfingfi

 

swmnlb Bl’im Hg] sanwldm nu ma Indiana-mm
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Table $85.5. cmenavor Idemnylng Pausnts will? Potentially clmlcauy
Slgnmeant Change In Electrocardiogram Intervals and thanRite

munul Luv ugh '
n .. 2:0 m1
QR! -- loo nu
Or -- Mn m:
qr: -- unnurcr mdlg‘flflnh'fismlls
Hanna): w hpm um um:
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Ta bio Iss.5.e.

 
Crillriol Nlmbu

mm&wm—
 

Additional Criteria for Identifying Pallents with a Potentially
Clinically Significant Prolonged Electrocardiogram QTc
Interval

(Tricia:

In adult males, QT: 2430 ms: in adult females, QT: 243) ms
In adult males, QTc 350 ms; in adult females, QTc 2470 ms
QTc 2500 ms
lncmasu 2'30 nu relative in Insulin:
Increase 260 ms mlmiva In tnmlina
lame 27S msrelatiw to Emeline
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Tabb 1555,15.
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Table 188.1113. Incidence of Weight Gain of at Least 7%
Summary Across Databases 

Weight Gain 0] at Inst 7%
Dullhm Then” N I 'A P

HGHL olampinc 224 36 16.1% <.001
placebo 133 3 2.3%

HGHI' olanzapinc 215 64 29.8% <01)!
lithium 214 21 9.8%

HGHQ olanzspine 123 47 38.2% .040
divalpmex 123 31 25.2%

HGFU olanzapine‘MS 71 23 32.4% ,001
placebu+MS 64 6 9.4%

OID olanzapine 1502 599 39.9% Na

Abbreviations: N= number ofpanems with a manual baseline and at least one ponbuelincmm; n
= number ufpatients meeting the criterion pustbnscliue; p= [Hallie determined usinga tum-tailed
Fisher‘s exact tat; MS = mood stabilizer (lithium or divnlpm).Cull-nave T-JJ- re: p: 1‘ {Limit \ Tnkla- 1c: '1 1 ‘ (unu‘rx Tnkl- ice 7 1.: Patent“ Tnkl- ice 0 1‘
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Table 188.11.10. Treatment-Emergent Adverse Events Related to Glucose in

the Overall Integrated Database

(Islam of Event Event Incidence PA!

Trentmentmergent (all) diabetu mellims NOS 9 (0.6%)
blood glucose increased 4 (0.3 99)
hyperglycemia NOS 2 (0.1 '16)
blood glucose abnormal l (0.1%)
diabetes mellitus nm-insulin—dcpendent l (0.1 ‘31:)
glucose tolerance impaired 1 (0.1%)
kctosis . 1 (0.1%)

Serious diabetes mellitus NOS 1 (0.1 '56)

Leading to discontinuation blood glucose increased 1 (0.1%)
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Table HGHL.11.33. Time-fo'Relapse Subgroup Analyses
Double-Blind Treatment

Within
25th 50th strata Hazard

Interaction
Subgroup stratum Therapy n Pct Pct P~Value RatioP-Value

Age <40 Placebo 69 13 22 <.001 3.02
.397

012 104 29 206
>-40 Placebo 67 9 21 <.001 2.30

01: 121 30 165

Gender )lale Placebo 53 13 20 < .001 2 .51
.710

cl: 0‘] 29 296'
Female Placebo 93 10 21 < .001 2.70

01: 130 29 1'14

origin Caucasian Placebo 120 13 22 < . 001 2 . 57.496
012 195 29 149

other Placebo 16 0 26 .004 3 .45
01: 30 35 Ha

Psychotic Features no Placebo 100 10 22 .< . 001 2 . 62
£143

012 107 29 149
Yes Placebo 20 14 27 < .001 2 .94

012 30 43 252

Ian1a Type lanic Placebo 00 13 43 <.001 2.03
.995

012 144 40 In
nixed Placebo 45 9 15 <.001 2.01

013 76 22 46

Rapid cycle: no Placebo 7S 14 43 <.001 2.45. 331
01: 106 31 206

Yes Placebo 60 9 15 < .001 3 .21
01: 119 24 105
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Table HGHL1 1.34. Relapse Incidence Subgroup Analyses
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NARRATIVES OF DEATHS:

HGHL 204-8803

11:15 60 year-n14 Caucasian nah entered the study in a pure not: state
without psychotic features on wince—2mm Iith : total mm: stars a: 2i and a total
HMD‘ZI snare D! G. Th3 patient began mama: with 1|).ka olanrapinn at Vial: 2 on
27-Dec—20fl1. The dam Ia: increased. tn Isms-glam; on [13-me2301 and decreased again In
lasing/day on 22-Jan—2fl014 an 26-Feb—2n01. visit 11. the patient vac tanncmizw: tn
MLOVgIda‘f stanzapxn-‘I with a total Y—MRS score at 5 an: a total. HAND-:1 Eton: a: D. on
244EU-2Ofll, UH! patient has discontinued 1m ED: sauna—nuns randmizaticu Emilfl. witha tutai LNRS scare at 2 and a total sun-21 score a! :2, Gus tn the adverse event or
Dinah: disarm. On that Ian: day. the patient entered the «span—label rescue therapy
period at a an" n: 1-3.0n-glda1 manage“. The than in demand. tn singiday cu28—Aug»2001 .

Patient :022- 1053

Emery Paragraph (cont ' d)
022—1052

This 51 year~old Caucasian male entered the study in a pure manic state
without psychotic features on u1»May»2uDu with a total. Y—Kss score of 22 and a total
HAND-21 score of 6. The patient began treatment with lung/day olanzapine at visit 2 on
08-May-2000. The dose was increased to llama/day on 17—May-20DU, increased again to
JEAN/day on.24—May-2DDO, and decreased to lowing/day on 31-May-2000. On 21—Jun»2uuu,
visit a, the patient was randomized to imam/day olanzapine with a total Y-MRS score of
d and a total HAND-21 score of 8. The dose was increased to 15.nmgfday on oz—nugqonu.
On ZB‘Aug—ZDDD, the patient was discontinued from the double-blind randomization phase,
with a total Yams score of 9 and a total mun-21 score of 16, due to lack of efficacy in
the perception of the patient and the investigator. on that same day, the patient
entered into the open-label rescue therapy period at a dose of imam/day olauzapine;
The last dose of study drug was taken on 13—Sep~20uu and the patient discontinued from

the study on I: > :1 due to personal conflict or other patient decision. At the time h(6)of discontinuation from the study, the patient had a total Y—M‘Rs score of 9 and a totalHarm—21 score of 16.

The patient entered the study with a historical diagnosis of suicide attempt in 196?.

on C 3 , approximater four weeks after last dose of study drug and three weeks b(6)after discontinuation from study, the patient conmitted suicide by a gunshot wound to the
head. The patient had returned to his primary treating physician on 26—Sep-2000. In the
opinion of the investigator, the serious adverse event of suicide attempt was not related
to study drug or protocol proceduresr



Narratives of Deaths: HGEH

amnesty magzaph

This 33 year old Caucasian Hale was randomized to placebo traumatic atvilli: Z on 02 MAY
97. Patient began open-label olmzapim treatment on the eve-ling ofvisit 5 ca 2] HAY
57. Patient mngleted study at Viait 315 on D). KAY SB, fullwing 34.3
days of olenrapine
teestnentu Patient. began using comerejal clanzapine on this any. The
C J

E 3 vpatxenl: «as found dead by hi: sister. not result: item Visit b
315 abated a normal
sinus rhyflun, with poor preconiial E Nave progression maiatent with
faulty lead
placement. This abnormality was deened to he not clinically
nignificant whm c a
with the blulin: EOE Eton viii: 1. an. 28 APR 97. Baseline {Visit 2]
weight was US$41
kg, and his weight at visit 315 was 12B.82 kg. Patient van a. cigarette
awake: of 2 pack:
per: day at the tin: of study end. mammalian and hmetlipidemiareported an adverse
events preem: since prior to study entry. patient also was diagnosed
with Type II
diabetes mellitua, which was stable since prior to study entry Emu use
of Angry].
Patient ya: also taking rapid, Atemlol, and Intermix: at tM time of
study end Ea: bin
secondary medical condition. Results of the autquy indicated theceune of death Has
merimeleeoti: cardiovascular dineaee with nytcnzdial fibzm'u anddiabetes mellitu: :-
contributing factors.

HGHQ DEATH

Summary Paragraph

This 30 year-old Caucasian male began olanzapine therapy on the evening of Visit 2 on 29-
Apr—lssg. The patient continued on olanzapine therapy until Cl '3 days after
the first done, when he was involved in a motorcycle accident and hospitalized in theintensive care unit. He suffered severe head trauma and several broken bones. The
patient died on E 33s a result of the head trauma. It is unknown if an autopsywas performed.

In the opinion of the investigator the event was not related to study drug or
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 1 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 ofthese 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 l: J investigators, namely C 3 034. This [1(4)
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. 4

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



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, l4 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 I} investigators: C j 034.

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 \\Cdsesub1\n20592\S 019\2002-1 l-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 1), qualifying in- or outpatients received open

label olanzapine (5-20 mg/day) for 6—12 weeks (Study Period 11). 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-Zl, 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 'E j investigators: I; :l 034.
Therefore, this reviewer presented the primary analyses with and without the data ”(4)
from these investigators;

At times the sponsor presents a I: i N ‘3
1: :1 b(4)
[j I] 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 l) and therefore the p-Values cited

for the log-rank test are valid even though the underlying distribution could not be
identified.

RWEARS lHlS WAY

ON ORIGINAL



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: j

l: j ”‘4’
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 fiirther 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 effectwas 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 ofbipolar I disorder (mixed versus pure manic), presence ofpsychotic

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]: jsites (# E 3 34) was of concern. Therefore,

this reviewer also performed all main analyses with these E J sites 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.6.2v (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 #

[‘_ J 034. They contributed C] and 3 patients respectively. Excluding the data

from these I: 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.

N4)



Table 1: Overall Statistical Findings for Double-Blind Period of Study
HGHL

Percent Percent p-Value
Relapsing Censored Proportion '

s

—_————
——_———_

—__———

* Excluding data from investigators # C I] 34. [1(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 fiom 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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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

___
121-180

181-240

241-300
301-330

331-340

341-350

351-360

361-364
365-392

 
___
___
___
___
__—
__—
__—
___
__—
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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 ofpatients 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 C J. 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

12
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Table 3: Symptomatic Relapse* into Manic, Depressive, or Mixed Episode

Olanzapine Placebo Log rank Fisher's Exact
n=225 n=136 - -value 1 -value    Total Relapses=105 Total

Rela- ses=109

I-_—_

m_—_—

27 12.0%

1

 
  
 

  
0 4.4% 13 9.6% 0.0028 0.0459

12 5.3% 19 14.0% <0 0001 0.0046

Sites / , 34

58/195 (29.4%) 50/121 (41.3%) <0 0001 0.0238*

24/195 12 3% 36/121. 29 8% 0.0001 0.0001

8/195 4.1% 12/121 9.9% 0.0016 0.0356

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 C J 034 were from N4)
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-Zl, etc. This reviewer

did not verify the accuracy ofthese 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 E 3034

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

AWEARS THlS WAY

3N ORlGINAL
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Table 4: Statistical Findings by Gender and Geocode

Therapy ample Percent Percent - , p-Value,
Size ' Relapsing Censored ' Proportions

M
___—:—_——

_______—

Romania

—__ 153.6 ___—

Females

____—___

US

_______—

Romania .

_———_I__—

 
Table 5: Statistical Findings by Gender and Geocode Excluding Investigators

1: j 034*

Therapy Sample , p-Value,
Size ' ‘ ' Proportions

—ma_——_—m-
______——
M
——_____—

Females

—

146 9

_——___—

m- 117.9 51.6 48.4 <0.0001 <0.0001
_

Females
Us_______

* Excluded investigators were US only
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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

 
I100

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=0.76l7). Excluding the data from investigators C 21-034 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

Size Survival Relapsing Censored
 p-Value,

Proportions*

  

  
 
 
 
 
 
  

"m1633 <0.001 <0.0001
_——___—_
____—__—
"m169.8 <0.0001 <0.0001
_—______
—_——___—

__W 89.5 36.8 63.2 0.0613 0.2116American

_____I-_—
______——

African 18 87.5 38.9 61.1 0.1865 0.3515
American**

_____—_—
___—___—
-IM__0.0397 0.0799
—————m——
_______—
"m109.2 0.0687 0.1199
___——__—

* Breslow—Day for homogeneity of treatment effect across origin groups:p=0.76l7.

** Results with investigatorsE j 034 excluded; the Breslow-Day for homogeneity of b(4)
treatment effect across origin groups has a p-value of 0.6518.
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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; 0rg=1 is Caucasian, 0rg=2 is African American,
0rg=3 is 'Other'. '

4.3 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 C j 034 had minimal effect on the findings, still ”(4)
maintaining the highly statistically significant superiority of olanzapine over

placebo.
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Table 7: Study HGHL: Proportion of Relapse per Age Group

Olanzapine Placebo Log-Rank p- Fisher's Exact
Value ~Value

Under 40 47 (45.2%) 57 (82.6%) <0.0001 <0.0001
(n=104 olanz, 69
lacebo

40 and Over 58 (47.9%) 52 (77.6%) <0.0001 <0.0001
(n=121 olanz, 67
lacebo

—————

Under 40* 40 (44.9%) 49 (83.1%) <0.0001 <0.0001
(n=89 olanz, 59
lacebo

40 and Over* 50 (47.2%) 47 (75.8%) <0.0001 0.0002
(n=106 olanz, 62
lacebo

*Excluding investigators I: :1 034. ”(4)

   
  

  
  

  

 

  

Figure 8: Time to Relapse by Age and Treatment Group *
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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 fiom 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 C j 034 did not affect the findings or conclusions. [1(4)

Table 8: Proportion of Relapse among Patients with or without Concomitant

Benzodiazepine Use

—--I-I-. -Va1ue -Va1ue

n=l70 olanz, 92 Iacebo

n=55 olanz, 44 ulacebo

—-—-—
No Benzodiazepine 53 (37.1%) 57 (74.0%) <0.0001 <0.0001

m.-. ----Iacebo

Benzodiazepine Use * 37 (71.2%) 39 (88.6%) 0.0044 0.0306
n=52 olanz, 44 Iacebo

* Excluding US investigators E j 034 [1(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 ofthese 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 L 'J 034. With

few exceptions in some subgroups, the exclusion of the data from these if: 2|

investigators did not affect the findings nor change any of the conclusions.

22

N4)



At various places of the submission, the sponsor refers to If :1 h“)
L: 7 7 _ .21 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 fiom 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 f. :I 034 were excluded, olanzapine showed only “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 ofNDA 20-592 (SEl- 018) is to gain approval for the use ofZyprexa in

combination with lithium or valproate for the treatment ofacute manic episodes

associated with bipolar disorder. NDA 20-592 (SEl- 019) is submitted to gain approval

for the use ofZyprexa for the long term treatment of bipolar I disorder.

The efficacy ofZYPREXA 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 FlD-MC-HGFU: Olanzapine

Added to Mood Stabilizers in the Treatment ofBipolar 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 FlF-LC-HGGB: Olanzapine- Divalproex sodium

interaction trial).

The results showed that in vivo administration ofOlanzapine (10 mg daily for 2 weeks)

did not affect the steady state plasma concentrations of valproate. The effect ofvalproate

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.

Appears This Way

0n Original



ZYPREXA (Olanzapine) Tablets Page 3 of 23
N20-592 (SE 018 and 019)

RECOMlVIENDATION

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.

Appears This Way
On Original
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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, ofvalproate.
Further, valproate has little effect on the metabolism of olanzapine in vitro. In vivo

administration ofolanzapine (10 mg daily for 2 weeks) did not affect the steady state

plasma concentrations ofvalproate. 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 ofdiazepam and its active metabolite N-desmethyldiazepam,
chiumrethanol, or bipcriden. 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.

Appears This Way

On Original



ZYPREXA (Olanzapine) Tablets
N20-592 (SE 018 and 019)

Study FID-LC-HGGB:

Page 5 of 23

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 ofmultiple-dose

divalproex on olanzapine concentration profiles, and to assess the effects ofmultiple

doses ofolanzapine on steady-state valproic acid concentrations.

The study design is as follows:

Study Design

Study Population

Treatment Group

Dosage and Administration

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 FlD-
MC-HGFU onl l atient enrolled in this

N=42 patients with bipolar or schizoaffective disorder stabilized on

divalproex (blood levels ofvalproic acid: 50-125 ugmL) 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 of42 subjects completed the trial.

Gender: 20M & 22F,

Ages: 18-65 yrs

Wei t: 54.1-151 kg
Race: 2 Black, 1 His anic, 1 Other, 38 Caucasian

A: Olanzapine/daily divalproex (Stabilized on divalproex)
B: Placebo/ dail dival roex Stabilized on dival roex

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 val roic acid - lasma concentrations within the
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therapeutic range (50-125 ug/mL). Supplied as 125-mg, 250-mg, 500-

mg, 750-mg, 1000-mg, or_ lSOO-mg delayed-release tablets from
various manufacturer‘s lot numbers. Administered once or twice daily.

  

  
 

 

Daily regimen maintained throughout the study.

 M On the day indicated for pharrnacokinetic 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
a roximatel 2 hours after dosin.

For Olanzapine/metabolites:

For single dose part: '

. At Day 1: At 0,1,2,4,6,8,10,12,24,36,48,72,96, 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): At 0, 2, 4, 6, 8, 10, 12, 24, 36,

48, 72, 96, and 120 hours postdose

 
  
  
 

   Sampling: Blood

  

   
  
  
  

 

 
 

 
 For Valproic acid:

At Days (-14), (-1), 1, 13, and 20: 12 hours before and 12 hours

after the evening drug administration.

Samples were obtained before the

morning drug doses if the patient was

on a twice-daily dosing schedule.
, 13 and at dischar_e: for theraeutic concentrations

 

   
  

  
 

 
 
 

 Feces none

HPLC for olanzapine in plasma

GC for valproic acid in plasma and urine

  
 

  Lower Limits of Quantitation

  

  
 

 
 

Plasma Urine

Olanzapine 0.25 ng/mL
Valproic Acid 10 mcg/mL 40 mcg/mL
 

  
 

  Assa validation comlete and acce otable see Pa e 20

Plasma concentrations of valproic acid and olanzapine were used to

assess the potential effects of each drug upon the other. Excretion of

valproic acid in urine was assessed.

Cmax, t1/2, CL and Vd of olanzapine and metabolites

 
 

  
 

 
 
 
 

 CGI—BP and alertness assessments were evaluated during olanzapine-

divalproex coadministration and compared with assessments during
. lacebo-dival O roex.

Comparisons between treatment groups for the QTc and prolactin

values were performed during the olanzapine-divalproex treatment

group versus the placebo-divalproex group. Liver tests were evaluated
for evidence of clinical] Sig ificant liver in'
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Patient Disposition

27 out of42 patients completed the study according to the protocol. A total of 12 patients

excluded from the trial were attributed to unstable therapeutic levels of valproic acid

during the 14 day evaluation period to assess the stability of therapeutic valproic acid

concentrations. Other reasons were exclusionary laboratory results at entry or failure to

meet other entry criteria. These patients signed the informed consent but did not receive

any study drug.

The following Table shows the disposition of subjects in the study.

Table: Accounting of Patients in Pharmacodynamic and Local
Laboratory Valproic Acid Plasma Concentration Data
Statistical Analyses

Treatment Patient ID Total
1001, 2414, 25.94, 3014, 3031

Placebo Group 3191, 3353. 5003, 5010, 5011 15
5012, 5018, 5019,6002, 6003

Olanmpine 2419, 2493, 2535, 25863, 2595

 

 

 

Group 2634, 5001, 5008, $013, 5016 12
60012, 6006

Sub Total 27
Part B 30535 1

Placebo Group
Not Assigned to 2632. 2637, 5002, 5004, 5005, 12

Treatment 0 5006, 5007, 5009, 5014, 5015.
6004, 6005

Dropouts with Placebo Group 2001d 1
Partial Data Not Olamapine Group $017d 1

Included in
Statistical

Assessment
Grand Total 42 

a Dropouts with partial data included in the analysis under lTl'.
1’ Local lab valproic acid concentrations used in statistical assessment.
c Discharged before study drug. administered. No analysis performed.
«1 Not included in stadstiml assessment based bemuse of minimal data (< 3 doses of study drug).

Patients included in the final pharmacokinetic analysis are given in the following Table:
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Table: Patients included in the final pharmacokinetic analysis

 

 

 
Treatment PK of Plasma PK of Plasma PK of Urine

Group Olanzapine Valproic Acid Valproic Acid
Assignment by Dose by Treatment by Treatment

A BNIA!“ 8"‘15"A B BMA
X
P
X

X

P

N
X
x n
X
X

P
X

P
P

X 3
BD
X

X
X

X
X

N

N
P

Tout 11 lo
Overall

Abbreviations: X = data analyzed, 9 = partial data (not included in group), N = no data, SD = below
detecfion.

3 Urine data for these patients not included in percentage ofdose excreted in urine calculation.

Page 8 of 23
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Pharmacokinetic Results:

Olanzapine and Olanzapine metabolites:

Plasma samples obtained during this study were analyzed for Olanzapine and Olanzapine

after; ‘Jof the sample. The difference in these two measurements provides “4)
the plasma concentration of Olanzapine glucuronide.

MeaniSD pharrnacokinetic parameters for the Olanzapine and its metabolite is given in

the following Tables. For measurement of Olanzapine glucuronide metabolite, the plasma

samples were subjected to 1: :1 Measurement off 7 :1 sample

reflects the summation of the concentrations of Olanzapine plus its glucuronide 13(4)
conjugates. After subtraction ofthe Olanzapine plasma concentration values from the

measured concentration after 1': j. the resulting difference is considered to be

a calculated result reflecting the concentration of Olanzapine glucuronide.

Table: Mean Olanzapine Pharmacokinetic Characteristics

 

 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 

  

Olanzapine Mean Mean Mean

Pharrnacokinetics (Range) (Range) (Range)
for Olanzapine Half-Life Clearance Volume of

dose given with (hr) (L/hr) Distribution

Ndivalproex (L/kg)  
 
 

= 10 Patients 3

Single 9.28+3.29 37.8i7.94 26.7i'12 l4.3i3.8

Dose (4.5 to 16. 8) (24.7 to 52.4) (17.3 to 56.9) (8.8 to 22.4) *
21.9:7.48 27.8i10.3

Multiple Dose (10.8 to 38.1) (16.0 to 50.3)

14 or 15t 25.3+8.54 38.7i1 1.6 b 24.9i9.23 l3.2i2.92 b

Multiple Dose (11.4 to 41 4.) (24.9 to 63.5) (14.9 to 42.7) (10.3 to 18.1)

aN= Number ofpatients who completed the trial and had a full profile of Olanzapine pharmacokinetics.
11.a. not available (could not be estimated)
bN=9

 
 

 

 

  
   

Table: Mean Olanzapine [: :1 Pharrnacokinetic Characteristics h‘4)

   
  

 

 
 

      
 
 

 

 
 

 

  
 

  
 

  

Olanzapine Mean Mean Mean

C :1 (Range) (Range) (Range)
Pharmacokinetics Half-Life Clearance Volume of

for Olanzapine (hr) (L/hr) Distribution

 dose given with

Ndivalproex '= 10 Patients

Single 146+4.3o 37.7+9. 11 18.7+7.39 1o.0+2.46

Dose (8.75 to 22.9) (22.9 to 546) (11.6 to 376) (5.2 to 14.6)

30.9+8.37 19. 8+7.37 n.a.

Multiple Dose (18.5 to 44. 8) (113 to 358)

(L/kg)
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14‘ or 15 34.242109 39.5i9.69 b 19.2:8.09 10.4i-3.36 u

Multiple Dose (14.5 to 56.2) (26.4 to 55.6) (11.2 to 38.6) (5.4 to 17.6)

aN = Number ofpatients who completed the trial and had a full profile of Olanzapine pharmacokinetics.

tn.a. not available (could not be estimated).N = 9

Table: Mean Olanzapine Glucuronide Pharmacokinetic Characteristics

Olanzapine Mean Mean Mean
Glucuronide (Range) (Range) (Range)

Pharmacokinetics Half-Life - Clearance Volume of

for Olanzapine (hr) (L/hr) Distribution
dose given with (L/kg)

divalproex
N = 10 Patients 3

Single 6.20:2.89 46.7i32.2 69.7i4l.1 39.91904

Dose (2.3 to 12.7) (13.8 to 107) (24.8 to 162) (13.0 to 66.7)

8 » - 11.2i6 n.a. 75.6i36.3

Multiple Dose (5.3 to 22.1) (24.0 to 125)

14t or 15 10.6i6.05 52.0123 8 113:929 b 88.9i115 b

Multiple Dose (4.5 to 21.2) (23.3 to 88.5) (25.3 to 299) (11.2 to 387)

3N = Number ofpatients who completed the trial and had a full profile of Olanzapine phannacokinetics.
n.a. not available (could not be estimated).

 
Observations:

0 Upon multiple dose administration, concentrations ofOlanzapine and its metabolites

had accumulated approximately two or three-fold higher than the single dose
concentrations.

Mean Olanzapine plasma concentration profile after single and multiple doses is shown
in the following figure:

(a) .O

M9| -0- Dose 1
-El- Dose 8
fl— Dose 14 or 15

NO

.h 0OlanzapineMeanPlasmaCone.(ngImL) o-a
48 ' 72

Tlme (hours)
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Mean Olanzapine I: :1 plasma concentration profile after single and ‘

multiple doses is shown in the following figure: [1(4)

-0- Doc“
-El- 00568
—A— DmMor'lS

3

N0|

11(4) )
a III

aa

:r

f:D
5
a

5

‘ézoa
J!
m

S0
:

Olanzapma2:
0|

0

48 72

Time (hours)

 
Mean Olanzapine glucuronide plasma concentration profile after single and multiple

doses is shown in the following figure:

~0- Doso 1
-Cl— Dose 8
—A— Dose 14 or 15

PlasmaCone.(ngImL) 3aOlanzaplneGlucuronldeMean
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This study did not permit a rigorous and controlled evaluation of the impact of valproate

on the pharmacokinetics of olanzapine, a comparison to historical pharmacokinetic

characteristics for olanzapine and its metabolites was done by the sponsor.

A steady state study (10 mg daily) conducted by Macias et. al. showed olanzapine and its

glucuronide pharmacokinetic parameters to be similar to that obtained from this study.

Comparative results are shown in the following Table:

Table: Mean (iSD) Olanzapine and its Glucuronide Pharmacokinetic Characteristics

  

  
  

 

———

—__

omngxmmu

This comparison showed a 20-30% increase in Cmax and AUC between studies. CL of

olanzapine was 15% lower. Significance ofthese differences is unknown due to cross

study comparisons.

 
  alf-Life (hrs)

Comparative profiles from the two studies is shown in the following figures:
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From studies done by Callaghan et.a1. (1999), the mean half-life was 33 hours ranging

from 21 to 54 hours, mean apparent clearance was 26 L/hr ranging from 12 L/hr to 47

L/hr (also in the approved package insert).

These pharmacokinetic characteristics for olanzapine are consistent with the

pharmacokinetic values observed for olanzapine in this study. Olanzapine half-life ranged

from 24.9—63.5 hours (mean (38.7 hours) and CL ranged from 14.9 to 42.7 L/hr (mean

24.9 L/hr) in this study.

Valproic Acid:

Valproic acid concentrations were measured for therapeutic drug monitoring. The

concentration was measured 12 hours before and after dosing. The data did not suggest

any impact of olanzapine on the valproic acid concentrations. Statistical comparison of

the local-laboratory valproic acid concentrations between the placebo and olanzapine

groups confirmed that the two treatment regimens maintained similar therapeutic

concentrations. The therapeutic concentration range for valproic acid extends from 50

ng/mL to 125 ug/mL.

9 At the local laboratory, the placebo group registered a least-square mean

concentration of 74.6 ug/mL while the olanzapine group yielded a least-

square mean concentration of 71 .1 ug/mL. These differences were not

statistically different (p=0.663).

0 At the central laboratory, the placebo group registered a least-square mean

concentration of 73.0 ug/mL while the olanzapine group yielded a least-

square mean concentration of 70.4 ng/mL. These differences were not

statistically different (p>0.5). '

Although the protocol permitted dose adjustments of divalproex to maintain therapeutic

concentrations, the divalproex dosage was not changed except in one individual where

the dosage was increased. Thus, an interpretation of the mean valproic acid

concentrations reflects the impact of olanzapine on the exposure to fixed doses (although

the divalproex dosage was variable between individual patients ranging from 500 to 2250
‘mg/day).

The impact ofvarious doses of divalproex upon the observed plasma concentrations was

also assessed. Individual patients were given divalproex doses of 500 mg to 2250 mg per

day to maintain concentrations ofvalproic acid in the therapeutic concentration range (50

to 125 ug/mL).

The following figures show the relationship between the valproic acid dose and the

achieved valproic acid plasma concentrations. The regression relationships are similar

(not significantly different) between the placebo and olanzapine patient groups.
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Table: Statistical Evaluation of the Regression between Valproic

Acid Plasma Concentrations and Valproate Dose

Statistical Regression Line V l Placebo Olanzapine
Tuning p- a “e Estimate Estimate
Regression on Dose 0.055

Interil'rat'mmt Comparison 0.812 53‘.) 57.8of Regressmn Intercepts

Inter-Treatment Comparlson 0.642 0'01 7 0,010
of Rggression Slogan —_____
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The statistical analysis did not reveal any statistically significant differences in the

plasma concentrations of valproic acid between the placebo group and the olanzapine

group, or between the pretreatment versus co-administration within each treatment group.

Table: Statistical Evaluation of the Valproic Acid Plasma Concentrations

between Treatment Groups and Within Each Treatment Group Pre-
treatment and Combined Treatmenta

 

Treatment Phase LS Mean Difference EValue "

Placebo Pretreatment 73.0 22 0592(lo-administered 75.3

Olanzapine Pretreannem 70.4
ceadminiszeaed 70,9 "‘6 0'9”

Olanzapine difference
minus Placebo ~13? 0.800
difference c

a Values reported are rounded from the values given in the statistical printouts
l’t-ilicijusned for multiple oomparisms

L‘ Olanzapine (Co-administered -— Pro-Treatment) minus Placebo {Co-administered - Pro-Treatment}

Further comparisons are shown in the following figures:
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Pretreatment Combination Treatment
Valproete Alone Valproate and Placebo

' i‘ii'
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Olenzaplne Group Mean (:80)9 Patients
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The following box plots show the central and local laboratories valproic acid plasma

concentrations in the olanzapine and placebo groups.
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The box plot showing the percentage ofthe dose excreted in the urine after A: J '3“)
l: J. of the urine sample is shown in the following figure.
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Valproic acid metabolite concentrations were not measured.



ZYPREXA (Olanzapine) Tablets Page 17 of 23
N20-592 (SE 018 and 019)

Conclusions based on Pharmacokinetics:

It is difficult to assess the effect ofvalproate on olanzapine pharmacokinetics based on

this study. Patients on stable doses of divalproex were enrolled in this study, therefore

without the olanzapine control arm the study design did not permit a direct assessment of

changes in olanzapine pharmacokinetics, such as would be possible in a classical

crossover design. The sponsor has shown some historical comparisons ofthe data, which

is not really a robust comparison. However, the pharmacokinetic data for olanzapine are

similar to those in other studies and show a lack of any substantial difference from

previous results. The package insert for olanzapine gives a wide range ofhalf-life and

clearance values and the data obtained from this study does fall within the range reported
in the label. '

The effect of olanzapine on valproate pharrnacokinetics has been assessed by measuring

valproic acid concentrations at 12 hours before and 12 hours after dosing. No significant

difference in the plasma concentrations between the olanzapine and placebo group was
observed.

Olanzapine is predominantly oxidized by cytochrome P450 (CYP) 1A2 and 2D6 (minor)

while approximately 40% of a valproic acid dose undergoes mitochondrial beta-

oxidation. CYP 2C9 and 2A6 oxidize about 15% of the valproic acid dose (Sadeque AJM,
Fisher MB, Korzekwa KR, Gonzalez FJ, Rettie AE. 1997; Human CYP2C9 and CYP2A6 mediateformation

ofthe hepatotoxin a4—ene-valpr0ic acid. J Pharmacol Exp Ther 283(2):698-703). In addition, both

drugs are glucuronidated (40-50%), olanzapine undergoes N-glucuronidation. Valproic

acid undergoes conjugation via UGT1A6, 1A8, and possibly 2B7 to form an ester

glucuronide (Levy RH, Mather GG, Anderson GD. 2000. Anticonvulsants. In Levy RH, Thummel KE,
Trager WF, Hansten PD, and Eichelbaum M, editors. Metabolic Drug Interactions. Philadelphia:

Lippincott Williams and Wilkins. p. 557-562).

Any interaction based on CYP 450 metabolism in not likely because of the different

pathways of metabolism. However, both drugs undergo glucuronidation. Hence,

inhibition ofthe glucuronidation is possible to some extent. The study design was not

robust to pick any small change that could occur due to possible inhibition of

glucuronidation. The data from this study did not give any evidence towards a major

pharmacokinetic drug interaction, any changes ifpossible are likely to be only small.

Two controlled clinical studies have also been performed to assess efficacy and safety of
olanzapine in combination with divalproex and lithium in the treatment of bipolar mania.

Conclusions from Pharmacodynamic Evaluation:

The sponsor’s conclusion regarding pharmacodynamic evaluation from this study is
summarized here:

Statistical evaluation of CGI scores for mania, depression, and bipolar disorder disclosed

no significant differences between the olanzapine + valproate and placebo + valproate

groups. Because most enrolled patients were scored as not ill, it would be difficult to

assess statistical improvement with these groups of patients. However, it is possible to
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say that clinical deterioration was not observed for either group during the course of the

study. -

Alertness was evaluated by questionnaire. Statistical analyses for each question revealed

a significant treatment difference for selected questions. In general, a decrease in
alertness was noted. The differences occurred subsequent to the 10-mg single-dose

administration of olanzapine, as observed in earlier studies in healthy subjects. These

earlier studies tended to show adaptation ofthe responses with continued dosing. In this
study as well, this observation was confirmed.

Two clinical studies have been conducted to evaluate efficacy and safety in combination

with divalproex and lithium. The analyses ofpivotal clinical studies as summarized by

the sponsor suggested that olanzapine in a dose of 5, 10, 15, or 20 mg/day is an effective

agent for the treatment of acute manic or mixed bipolar episodes, with or without
psychotic features, when combined with lithium or valproate. For the combined primary
efficacy analysis, the Y-MRS (Young-Mania Rating Scale) total score improvement in

the olanzapine added to current mood stabilizer therapy group (~13.11) was statistically

significantly greater than in the placebo added to current mood stabilizer therapy group

(-9.10) (p=.003).

Conclusions from Safety Evaluation:

Ten patients experienced events after olanzapine treatment. The adverse events on

olanzapine were generally those observed in prior studies and included asthenia,

somnolence, dry mouth, and headache. One patient experienced akathisia, dyskinesia,

hypertonia, myalgia, nervousness, anxiety, diarrhea, rhinitis, and abnormal thinking. The

symptom complex may have been related to use ofolanzapine.

In prior clinical pharmacology studies in healthy subjects, olanzapine did not show

increases in the corrected QT interval. In this study, comparisons between treatment

groups for the QTc (Bazett correction) showed no statistically significant differences.

However, 1 patient given olanzapine had a post—treatment QTc interval >450 msec; the

corrected QT interval was prolonged >30 msec more than her averaged control value.

Because this change was observed only after single-dose olanzapine and not multiple-

dose olanzapine, the clinical relevance ofthis is unknown and may not be related to

olanzapine treatment.

Prolactin values also were increased during the olanzapine-divalproex treatment in

comparison to the placebo-divalproex treatment.

No laboratory values (hematology, liver enzymes) were significantly different between

the olanzapine and placebo groups that could be related to any clinical significance.

OVERALL CONCLUSIONS

The data for valproic acid plasma concentrations show that over the dosage range of
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divalproex (500 to 2250 mg per day), the range oftherapeutic concentrations for valproic

acid (50-125 pg/mL) were not influenced substantially by coadministration of olanzapine

(10 mg daily for 2 weeks). These results, therefore, support the conclusion that

olanzapine does not affect the pharmacokinetics of divalproex.

Since patients on stable doses of divalproex were enrolled in this study, the study design
'did not permit a direct assessment ofchanges in olanzapine pharmacokinetics, such as

would be possible in a classical crossover design. Nevertheless, the pharmacokinetic data

for olanzapine are similar to those in other studies and the lack of a substantial difference

fiom previous results suggests that valproic acid does not substantially affect the

pharmacokinetics ofolanzapine.

Appears This Way
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ASSAY VALIDATION

Olanzagine in human plasma:

Method type: HPLC withE j ”(4)
Limit ofQuantitation: 0.25 ng/mL

Validation range: 0.250 ng/mL to 50.0 ng/mL,

0.250 ng/mL to 100 ng/mL (SAP 820-0192).

. Validation accuracy: The inter-day range of accuracy during validation was 5.1% to

11.7% RE for olanzapine.

Validation precision: The inter-day range ofprecision during validation was 1.7% to

2.4% RSD for olanzapine.

Stability: Matrix: 48 hours at room temperature for olanzapine

Extract: 48 hours at room temperature for olanzapine

F_/T: 5 cycles at approximately -80°C for olanzapine

Long term in matrix: 7 months at approximately

-80°C for olanzapine and metabolites; 16 months at

approximately -20°C for olanzapine; at least 10

months for olanzapine at approximately -60°C.

Valgroic Acid in Human Plasma:

Method type: GC with I: j ”(4)
Limit ofQuantitation: 10 ug/mL .
Validation range: 10.0 ug/mL to 250 ug/mL.

Validation accuracy: 1.5% to 2.8%

Validation precision: 1.6% to 5.9%

Stability: Valproic Acid is stable in Human Plasma for 24 hours at ambient

temperature. Processed Human Plasma samples are stable for 48

hours at ambient temperature.

ValQroic Acid in Human Urine:

Method type: 'GC with 1:“ :1 11(4)
Limit of Quantitation: 40 ug/mL

Validation range: The validated calibration curve range is 40.0 to 1000 ug/mL.

Samples above the limit of quantitation were diluted and

reanalyzed to yield results within the calibrated range.

Validation accuracy: -0.4% to 0.4%

Validation precision: 1.5% to 1.8%

Stability: Valproic Acid in Human Urine is stable for 24 hours at ambient

temperature. The processed samples are stable for 4 days at

ambient temperature.
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FILING AND REVIEW FORM

 Office of Clinical Pharmacology and Biopharmaceutics
A I :lication Filin and Review Form 
  
  

 
 

General Information About the Submission

_—
N20-592 851-018 Brand Name

OCPB Division I, II, H Generic Name
Medical Division Drug Class

Information
ZYPREXA 4
Olanza - ine

selective monoaminergic
anta- onist
The combination of
ZYPREXA with lithium or

valproate is indicated for
the treatment of acute
manic e isodes.

Dosage Form Fast Disintegrating
Tablets

Dosing Regimen Begin with 10 mg QD. No
information on doses greater
than 20 mg QD. To be dosed
with a particular dose range

 
  

  
Indication(s)

  
 

 
OCPB Reviewer Veneeta Tandon

  

  
 

OCPB Team Leader
  Ramana Uppoor

   
 
  
     

  
  
  

of lithium or val roate

Date of Submission 9/16/02 Route of Administration _
Estimated Due Date of OCPB Review 4/25/02 . .

PDUFA Due Date 7/16/02 Priori Classification _
Division Due Date 5/1/02 —

   
 

Background:

Olanzapine has been approved for the treatment of schizophrenia and bipolar mania as monotherapy. This efficacy
supplement is for the treatment of bipolar mania as a combination therapy with mood stabilizers, lithium and
valproate. An efficacy study has also been conducted in combination with the mood stabilizers for the treatment of

bipolar I disorders. Clinical study evaluated doses in the range of 5-20 mg per day for 6 weeks.

 
 

  
  

   
 
 

Pharm. 311,7, ihrm. Information  
Number of Critical Comments If any

studies studies
submitted reviewed

  
 

Table of Contents present and X
sufficient to locate reports, tables, data,
etc.

Tabular Listin ofAII Human Studies _—__
m—_———
-—_——_

U)_|S.< '0I11 |D.
C U‘:0

  
_————Methods

_l_———_
__—__
_—_—_
——_———
—_—_———
—l.'—-——_—
_——__
—_————
_-——_—
__———
_———__
_-—___
—-——_—_
__-_————
—_-_——_
-_————
_“l————
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Drug interaction study with
valproate (divalproex sodium)
Cross reference to NBA 20-592

for drug interaction study with
lithium Stud E001

 ln-vivo effects of primary drug:

  
 

 
 

Sub - o . ulation studies -

m
—ama'a

AIDS catients

_
m

_
Phase 1 and/or 2. roof of conce-t:

Phase 3 clinical trial:
Pee ulation Anal ses -

—m

H. BIO - hannaceutics
Absolute bloavailabili :
Relative bloavallabili -

solution as reference

ln-vitro:

I

 
 
 IVIVC :

Bio-waiver re uest based on 305

M
Ill. Other CPB Studies

Pediatric develo - ment . Ian
1

_
Filabili and QBR comments

— “x” if yes
Application filable ?

Comments sent to firm ?

  
 

Reasons if the application is not filable (or an attachment if applicable)
For example, is clinical formulation the same as the to-be-marketed one?

 
 
 QBR questions (key issues to be

considered)
o Is there a drug interaction between olanzapine and valproic acid?
. Are appropriate doses evaluated in this drug-drug interaction study? 
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Other comments or information not PK datasets have not been submitted, but will be submitted within 45 days of the
included above submission date. Safety datasets from this study have been provided

electronically.

Primary reviewer Signature and Date Veneeta Tandon, Ph.D

Secondary reviewer Signature and Date Ramana Uppoor, Ph.D
 

CC: NDA 20-592, HFD-850(E1ectr0nic Entry or Lee), HFD—120(CSO), HFD-860(Uppoor, Sahajwalla,
Meh
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' CENTER FOR DRUG EVALUATION AND

RESEARCH

APPLICA TIONNUMBER:

20—592/S-019

ADMINISTRATIVE and CORRESPONDENCE
DOCUMENTS



EXCLUSIVITY SUMMARY for NDA # ‘20-592 V SUPPL # 019

Trade Name - Zyprexa Generic Name olanzapine

Applicant Name Eli Lilly & Co., Inc. HFD- 120

Approval Date See Signature Page

PART I: IS AN EXCLUSIVITY DETERMINATION NEEDED?

l.An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and III of this Exclusivity Summary only if you

answer "YES" to one or more of the following questions about,
the submission. -

a)Is it an original NDA?‘ YES/ / NO / X /

b) Is it an effectiveness supplement? YES / X / NO / /

If yes, what type(SE1, SE2, etc.)? SE1

c)Did it require the review of clinical data other than to

support a safety claim or change in labeling related to

safety? (If it required review only of bioavailability
or bioequivalence data, answer "NO.")

YES /_X_/ NO /__/

If your answer is "no" because you believe the study is a
V bioavailability study and, therefore, not eligible for

exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments
made by the applicant that the study was not simply a
bioavailability study.

If it is a supplement requiring the review of.clinical

data but it is not an effectiveness supplement, describe

the change or claim that is supported by the clinical
data:
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d)Did the applicant request exclusivity?

YES /‘X / NO / p /

If the answer to (d) is "yes," how many years of

exclusivity did the applicant request?

THREE

e)Has pediatric exclusivity been granted for this Active

Moiety? '

YES /___/ NO /_§_/

IF YOU HAVE ANSWERED "NO“ TO ALL OF THE ABOVE QUESTIONS, GO

DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. Has a product with the same active ingredient(s), dosage form,

strength, route of administration, and dosing schedule

previously been approved by FDA for the same use? (Rx to OTC)

Switches should be answered No - Please indicate as such).

YES /___/ NO /_§_/

If yes, NDA # Drug Name

‘IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE

SIGNATURE BLOCKS ON Page 9.

3. Is this drug product or indication a DESI upgrade?

YES /___/ NO /_§_/

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE

SIGNATURE BLOCKS ON Page 9 (even if a study was required for the

upgrade). '
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PART II: FIVE—YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2, as appropriate)

1.Sing1e active ingredient product.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug

under consideration? vAnswer "yes" if the active moiety

(including other esterified forms, salts, complexes, chelates

or clathrates) has been previously approved, but this

particular form of the active moiety, e.g., this particular

ester or salt (including salts with hydrogen or coordination

bonding) or other non—covalent derivative (such as a complex,

chelate, or clathrate) has not been approved. Answer "no“ if
the compound requires metabolic conversion (other than

deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES /_x_/ NO /___/

If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

.NDA # NDA 21—086, Zyprexa Zydis Orally Disintegrating Tablets

NDA # NDA 21—520, SYMBYAX (olanzapine / fluoxetine HCl)

Capsules (approved December 24, 2003)

NDA #

2. Combination product. NOT APPLICABLE — SINGLE ACTIVE
INGREDIENT

If the product contains more than one active moiety (as
defined in Part II, #1), has FDA previously approved an

application under section 505 containing apy one of the active
moieties in the drug product? If, for example, the

combination contains one never-before—approved active moiety'

and one previously approved active moiety, answer "yes." (An

active moiety that is marketed under an OTC monograph, but

that was never approved under an NDA, is considered not

previously approved.)

 

YES /___/ NO / /
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If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

NDA #

NDA #

VNDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS “NO,“ GO

DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9. IF "YES," GO TO PART.
III.

PART III: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS
—+————_—_—____

To qualify for three years of exclusivity, an application or
supplement must contain "reports of new clinical investigations
(other than bioavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant."
This section should be completed only if the answer to PART II,
Question 1 or 2, was "yes."

1” Does the application contain reports of clinical

investigations? (The Agency interprets "clinical.
investigations" to mean investigations conducted on humans

other than bioavailability studies.) If the application
contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer Eyes," then skip to question 3(a). If the answer to

3(a) is "yes" for any investigation referred to in another

application, do not complete remainder of summary for that
investigation. '

YES /_§_/ NO /___/

IF "NO,." GO DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9..

2. A clinical investigation is "essential to the approval" if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
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(i.e., information other than clinical trials, such as

bioavailability data, would be sufficient to provide a basis
for approval as an ANDA or 505(b)(2) application because of

what is already known about a previously approved product), or
2) there are published reports of studies (other than those

conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient
to support approval of the application, without reference to

the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two
products with the same ingredient(s) are considered to be
bioavailability studies.

(a) In light of previously approved applications, is a
clinical investigation (either conducted by the
applicant or available from some other source,

including the published literature) necessary to
support approval of the application or supplement?

YES / X / NO /_/

If "no," state the basis for your conclusion that a

clinical trial is not necessary for approval AND GO

DIRECTLY TO SIGNATURE BLOCK ON Page 9:

(b) Did the applicant submit a list of published studies
relevant to the safety and effectiveness of this drug
product and a statement that the publicly available

data would not independently support approval of the
application?

YES / X / NO / /

(1) If the answer to 2(b) is "yes," do you personally
know of any reason to disagree with the applicant's
conclusion? If not applicable, answer NO.

YES /___/ NO /_ZL/

If yes, explain:
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(2) If the answer to 2(b) is "no," are you aware of

published studies not conducted or sponsored by the
applicant or other publicly available data that could

independently demonstrate the safety and effectiveness
of this drug product?

YES /__/ NO /i/

If yes, explain:

(c) If the answers to (b)(l) and (b)(2) were both "no,"
identify the clinical investigations submitted in the

application that are essential to the approval:

Investigation #1, Study # FlD—MC-HGHL

Investigation #2, Study #

_Investigation #3, Study #

3.In addition to being essential, investigations must be "new"

to support exclusivity. The agency interprets "new clinical

investigation" to mean an investigation that I) has not been
relied on by the agency to demonstrate the effectiveness of a

previously approved drug for any indication and 2) does not

duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a

previously approved drug product, i.e., does not redemonstrate

something the agency considers to have been demonstrated in an'

already approved application.

(a) For each investigation identified as "essential to the

approval," has the investigation been relied on by the

agency to demonstrate the effectiveness of a previously
approved drug product?, (If the investigation was relied

on only to support the safety of a previously approved
drug, answer "no.") "

Investigation #1 YES / / . NO / X /

Investigation #2 YES / / ' NO / /

Investigation #3 YES / / NO / /

If you have answered "yes" for one or more
investigations, identify each such investigation and the
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NDA in which each was relied upon:

NDA # Study #

NDA # ~Study #

NDA # , Study #1

(b) For each investigation identified as "essential to the'
approval," does the investigation duplicate the results

of another investigation that was relied on by the agency
to support the effectiveness of a previously approved
drug product? ’

Investigation #1 , SYES / / NO / x /
Investigation #2 YES / / NO / /
Investigation #3 YES / / NO / /

If you have answered "yes" for one or more

investigations, identify the NDA in which a similar
investigation was relied on:

NDA # Study #

NDA # ' Study #

NDA # ' Study #

(c) If the answers to 3(a) and 3(b) are no, identify each
"new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

 
Investigation # l , Study # FlD—MC—HGHL

Investigation # , Study # '

Investigation #__, Study #

4. To be eligible for exclusivity, a new investigation that is»
essential to approval must also have been conducted or

sponsored by the applicant. An investigation was "conducted

or sponsored by" the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of
the study.
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(a) For each investigation identified in response to
question 3(c): if the investigation was carried out

under an IND, was the applicant identified on the FDA

1571 as the sponSor? ‘ 3

Investigation #1

IND # 28,705 YES / X / NO / / Explain:

l

l

l

l
|

I

l

Investigation #2

IND # YES / / NO /___/ Explain:

o—._._._._._.—.—
(b) For each investigation not carried out under an IND or

for which the applicant was not identified as the '

sponsor, did the applicant certify that it or the

applicant's predecessor in interest provided

substantial support for the study? NOT APPLICABLE

Investigation #1

_YES / / Explain. NO / / Explain

 

I

I

I

l

I
I

I

I

Investigation #2

YES / / Explain NO / / Explain

._..._._._._.....—
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(c) Notwithstanding an answer of "yes" to (a) or (b), are

there other reasons to believe that the applicant
should not be credited with having "conducted or

sponsored" the study? (Purchased studies may not be
used as the basis for exclusivity. However, if all, .

rights to the drug are purchased (not just studies on
the drug), the applicant may be considered to have

sponsored or conducted the-studies sponsored or
conducted by its predecessor in interest.)

YES /__/ NO /i/

If yes, explain: 
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PEDIATRIC PAGE

(Complete for all APPROVED original applications and efficacy supplements)
Although the Pediatric Rule is no longer in efi’ect a Pediatric Page should befilled out as ifit were
still in effect to document what the Division would have done mder the Rule. Therefore, if the
Division would have deferred and/or waivedspecific age rangesfor the application under review, this
information should be captured on this Pediatric Page. Furthermore, ifany pediatric studies were
completedfor this application, then that information should be captured as well.

NDA/BLA # : 20~S92 

Supplement Type (e.g. SE5): SE1 019

Stamp Date: Nov. 21, 2002 Action Date: See electronic sigm page

HFD 120 Trade and generic names/dosage form: Zyprexa tolan_zapine1

Applicant: Eli Lilly & Co., Inc. Therapeutic Class: antimanic

Indication(s) previously approved: schizo hreni acute mixed or manic isodes associated with Bi lar I Disorder

Each approved indication must have pediatric studies: Completed, Deferred, and/or Waived.

Number of indications for this application(s): 1

Indication #1: maintenance treatment ofBipolar Disorder

'gIs there a full waiver for this indication (check one)?

EYes: Please proceed to Section A.

ElNo: Please check all that apply: Partial Waiver Deferred Completed
NOTE: More than one may apply

Please proceed to Section B, Section C, and/or Section D and complete as necessary.

Section A: Fully Waived Studies . -

Reason(s) for full waiver:

UProducts in this class for this indication have been studied/labeled for pediatric population
DDisease/condition does not exist in children ’

ClToo few children with disease to study
EIThere are safety concerns

[2!Other: acute-pediatric studies in this class and indication are being conducted with other products

Ifstudies arefully waived, then pediatric information is completefor this indication. b”there is another indication, please see Attachment/1.
Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section B: Partially Waived Studies

Age/weight range being partially waived:

Min kg . mo. yr. Tanner Stage
Max kg mo. yr. Tanner Stage

 

 

Reason(s) for partial waiver:

UProducts in this class for this indication have been studied/labeled for pediatric population
DDisease/condition does not exist in children



NDA 20-592, 8-019

Page 2

EIToo few children with disease to study
DThere are safety concerns

DAdult studies ready for approval
' DFormulation needed \

DOther:m

Ifstudies are deferred, proceed to Section C. Ifstudies are completed, proceed to Section D. Otherwise, this Pediatric Page is complete and
should be entered into DFS.

Section C: Deferred Studies

Age/weight range being deferred: Pediatric patients age 10—1 7 years.

Tanner StageMin kg mo. yr.

Tanner StageMax kg mo. yr.

 
  

Reason(s) for deferral:

El Products in this class for this indication have been studied/labeled for pediatric population
[I] Disease/condition does not exist in children

El Too few children with disease to study
El There are safety concerns

El Adult studies ready for approval
El Formulation needed

El Other:—

Date studies are due (mm/dd/yy):
 

[fstudies are completed, proceed to Section D. Otherwise, this Pediatric Page is complete and should be entered into DFS.

Section D: Completed Studies

Age/weight range of completed studies:

 
Min kg mo. yr. Tanner Stage
Max kg mo. yr. 4 TannerStage

Comments:

Ifthere are additional indications, pleaseproceed to Attachment A. Otherwise, this Pediatric Page is complete and should be entered intoDFS. ’

This page was completed by:

{See appended electronic signaturepage} 

Doris J. Bates, Ph.D.

Regulatory Project Manager
cc: NDA

HFD-960/ Grace Carmouze

(revised 10-14-03)

FOR QUESTIONS ON COMPLETING THIS FORM CONTACT THE DIVISION OF PEDIATRIC DRUG DEVELOPMENT,
HFD-960, 301—594-7337.



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

Doris Bates

1/13/04 03:14:24 PM

Action due date is January 14, 2004. Action letter
will be signed on January 14, 2004.



REQUEST FOR WAIVER OF PEDIATRIC STUDIES

As a Phase 4 commitment for the bipolar mania monotherapy indication, Lilly is

conducting a 3-week placebo-controlled study of olanzapine monotherapy in adolescent

patients (ages 13 to 17 years) diagnosed with manic or mixed episode associated with

bipolar I disorder(with or without psychotic features). However, Lilly does not intend to

conduct studies in the pediatric population (ages birth to 17 years) to evaluate olanzapine

for the long—term treatment ofbipolar I disorder since a pediatric waiver was granted

during the May 30, 2002 pre-NDA meeting (see FDA meeting minutes issued July 2,
2002).

Appears This Way

On Original



 
Anlication Te: moo/5(1) (1) ( 505(b)(2)
0:2 Application Classifications:

0 “Review priority _ ”
0 Chem class (NDAs only) mmmmm

0 Other (e.g., orphan, OTC)
‘3‘ User Fee Goal Dates

'3‘ Special programs (indicate all that apply)

 
 

 
 

 
 
  

 
 

 
 

( ) 21 CFR 314.510 (accelerated
approval)
() 21 CFR 314.520

(restricted distribution)
( ) Fast Track

( Rolling Review

  

 
 
 

  User Fee Information

0 User Fee

0 User Fee waiver  
  

 
( ) 3162111 business
( ) Public health

( ) Barrier-to-Innovation

 

  

 ( fasten designation
()No-fee 505(b)(2)
(
 

 
 

‘ . Application Integrity Policy (AIP)

0 Applicant is on the AIP _ w m . h
o This application is on the AIP - a _.. M _-_._._ mmmmmmm

0 Exception for review (Center Director’s memo)
0C clearance for approval

' Debarment certification: verified that qualifying language (e.g., willingly, knowingly) was
not used in certification and certifications from foreign applicants are co-signed by USagent.

 
  
  
  

  

  

 
 
 
 
 

 

 

O
 00

 
 

  

 
  
 

0 information: Verify that patent information was submitted  

. 'antent certification [505(b)(2) applications]: Verify type of certificationssubmitted ‘
 

21 CFR 314.50(i)(1)(z’)(A)
()I ()II ()III ()W

21 CFR 314.50(i)(1)  
 

 

not be infringed (certificati
notice).

'3' Exclusivity Summary (approvals only)

'2' Administrative Reviews (Project Manager, ADRA) (indicate date ofeach review) —
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 ( ress Release

( ) Talk Paper

( ) Dear Health Care Professional
Letter

Indicate What types (if any) of information dissemination are anticipated

    

 
 
 
 
 

 
 

 

 

 

'2‘ Labeling (package insert, patient package insert (if applicable), MedGuide (if applicable)
0 Division’s proposed labeling (only ifgenerated after latest applicant submission

of labeling) v

 

0 Most recent applicant-proposed labeling

0 Original applicant-proposed labeling

o Labeling reviews (including DDMAC, Office ofDrug Safety trade name review, _
nomenclature reviews) and minutes of labeling meetings (indicate dates of

_ reviews and meetings;

0 Other relevant labeling (e.g., most recent-3’) in class, class labeling)
‘ Labels (immediate container & carton labels)
 

0 Division proposed (only ifgenerated after latest applicant submission)
 

- Applicant proposed

 0 Reviews

 
 

  

 
you; __

0 Agency request for post-marketing commitments
 

0 Documentation ofdiscussions and/or agreements relating to post-marketingcommitments

‘3’ Outgoing correspondence (i.e., letters, E-mails, faxes) 
é Memoranda and Telecons

 
  
 

 
 
   

 

 
‘2‘ Advisory Committee Meeting



 
  

‘3' Summary Reviews (e.g., Office Direc
(indicate'date or each review)

Chmcal rev1ew(s) (indicate datefor each revzew)

’3‘ Microbiology (efficacy) review(s) (indicate datefor each review)

‘3' Safety Update review(s) (indicate date or location ifincorporated in another review)
" Pediatric Page(separate page for each indication addressing status of all age groups)
v Statistical review(s) (indicate datefor each review)

 

 
 

  
 

  
{

. or each review '

#0 Clinical Inspection Review Summary (DSI) .. . M gffl w. a III-V
0 Clinical studies .7... .. W...
 

Bioequivalence studies

  
 

 

 
 

 

CMC review(s) (indicate

 

datefor each

‘3‘ Environmental Assessment

review) . '

o Categorical Exclusion (indicate review date)

0 Review & FONSI (indicate date of review)

Review & Environmental Impact Statement (indicate date ofeach review)

Micro (validation ofsterilization & product sterility) review(s) (indicate datefor eachreview

Facilities inspection (provide EER report)

i 5
9.9

O
0..

Date completed:

( ) Acceptable

) Withhold recommendation

( ) Completed '

‘3' Statistical review(s) of carcinogenicity studies (indicate datefor each review) m0“ CAC/ECAC report
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NDA-20592_s019

Sponsor: Eli Lilly and Company

Drug Name: Zyprexa® (olanzapine)

Proposed Indication: Long-term treatment of Bipolar I Disorder 1

Date Submitted: November 20, 2002

User Fee Date: September 21, 2003

Approvable Letter Issued: September 22, 2003

complete Response to Approvable Letter: November 13, 2003

Review ofResponse Completed: January 12, 2004

Action Datevon Response: January, 14, 2004

Reviewer: Teresa A. Podruchny, M.D.

Appears This Way

On Original ,
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Background:

The NDA supplemental application for the use ofolanzapine (Zyprexa®) in the maintenance
treatment ofbipolar I disorder was submitted to the Division ofNeuropharmacological Drug
Products (DNDP) in November of2003. Subsequent to review, an approvable letter was issued
with proposed labeling and requests for further clinical information. The requests were refined

. and clarified over several phone calls and resulted1n the complete response to the approvable
letter submission of which1s the basis for this review

The major points of the approvable letter were: establishing duration of effect; addressing class
labeling for diabetes; addressing time-to-event excluding sitesE ] 34, exploring suicidality as
per the method used with fluoxetine; recoding patient disposition tables; defining or clarifying
terms such as “reporting interval completed” and “days intremission”; expanding on the
presentation of time in remission to time- to- event and time- to- relapse data; expanding and/or
re-examining certain laboratory data such as cholesterol; and providing further information about
certain safety findings such as a convulsive event in the open-label and certain PCS events.

The sponsor’ response is outlined below and will be addressed as per this outline. Additionally,
the labeling section includes an explanation of the reviewer’s proposed changes for the label and
a re-examination of the data of trial HGHL.

Question 1: Labeling (see pages 3-7)
Question 2: Diabetes class label accepted by Lilly and submitted as CBE on 09—18-03?
Question 3:

a) Perform analysis of time-to-event without sites I: 334. ”(4)
b) Perform analysis of treatment emergent suicidality using HAM-D items 1 and 3 as per the

fluoxetine algorithm.

0) Recode the disposition tables and explain discrepancies ofpatients 201, 233, 560, 563,
564, and 603..

(1) Discuss patient 212 who is coded as discontinued at visit 110 however relapsed at 101
6) Define the term “ Reporting Interval Completed”1n the disposition table for the double-

blind periodin study HGHL. ‘
f) Discuss “Daysm Remission” Table HGHL.14.11 and clarify when patients were ,

randomized as it appeared randomization criteria Were not always met, for example,
patient 455.

g) Symptomatic relapse, Table HGHL.14.12 stratifies relapse by time intervals. Please do
this for the intervals days 21-28 and =35. Please show time in remission to time-to-

relapse and time in remission to time-to-event

h) Re-analyze the cholesterol data using 250mg/dL after normal baseline or change of 50
from baseline. . .

i) Eosinophils, uric acid, urine ketones, and cholesterol from the beginning of open-label to
the last visit of double-blind for HGHL and all other studies with double-blind

extensions. This was revised to be study HGHL and HGGY with visit 8 data, present

labs for EOS, uric acid, and cholesterol 250 mg/dL after baseline of200mg/dL or change
of 50mg/dL. HGHL comparative data for olanzapine versus- placebo from the beginning
of open-label to the end of double-blind Use the first visit ofopen-label as baseline.

b(4)
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j) Provide a detailed description of any tests or consultations of the convulsive event seen in
the open-label period ofHGHL. '

k) Discuss clinically significant EKG or synCopal events to include vital signs taken at the
time of events.

1) Although not essential to approval, explain patients whose time in the study was greater
than 365 days.

1) LABELING:

The sponsor submitted track-change label text changes in the following areas of the label: -
a) DESCRIPTION: CMC change to one word as per CBE submitted August 05, 2003.
b) Clinical Efficacy Data: Bipolar Disorder Monotherapy: [1 3x

I E 91(4) ‘1
L J _'J

Sponsor’s proposed label:

159 Bipolar Dim

m amp; 3 1. finnyufuluuuphn' [an at ' 11(4)191 ‘—-T us at truhuut “unmet
192 miaurllpinchWmInhxt-m(uu3awkudmdeuk) phnhnfcuntmll'ni
193 Win-11:11am: Irlu: madam-1V mud: furBiplerDilmdurwith munucxnuugd194 Ipiludus. nunfiinlnindudadpnfinh withutwilhmnpyduie fauna mdwitharvntiumu195 rapid-Latchmun.

1% Thu ' nth: inlktnmluudfixulu I wuicnympminfluuubilkmtha
197 Ymgtkkui: RalfnihluCFmSLIm ll-ituflgeliniWnuln-ndifinpullymudbumn
15 in than! ufnunn myhmntnlng [in-1.11511”, dimpfivu’ug-Iiw 5:11!an Iluup, uluvltnrl
199 and, 113mb, iumund mfivity,nxud mind, In Waugh! thunder, thrush! mutant,
2m Imamndinri flingmugufiumafinmuiu taps mGDfiuaxirmunlm).1’hu
20] may autumn! in cl: tall: vaulting: £11m Insulin: m Y-MRS tun] m. The malt:
262 fifth kill: Halli-m: ’
2113 (l) banal-wall: bouqukuflndhill u-GB which inwlullldm an ufullnzupinu204 (izalyalrh1muw 'yltnhugntlo ”Finns-tn ninthqpfilbiuh
2&5 minimal: Y-NRS Wilma. In Ill ' . {Hand trill milieu! mullauumulywflh
2m livafintizi-l, nkniflgiuudlmmmhdlfimfluhnhmt difl'mn,hnpun'b1ydlwm mph:2m linandnbuvnnn 'ny,munt:hmhbunqxriarbphwlmmthiluulmmm
2m (2] Inahukplmgbu-muuflduidfu-llfl whilhiiwalwdlrhnmg ufulqnupim
209 (5-20 ugh-Ly, flaw duly, dating It IS mgflny). almanac In. lupninrtnplluln m the \210 mdunfim afY-MRS Hal Irma. “211
212
213

. 214
- 215

216
217
213
219
220

g m
227
228

  v
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231 litiiiuipn-ullmt:hfihhlflnfiutdmmlpindummlblibadinmwutnfld2.12 tut-lingual!whnunhm-N mihnlfirflipllrlbilmdnwith mniuurxuxd
233 «pi-ad". :flmnkiuhindufldpdinhritbmwitbuntpyfiiefilm nah-iii urnitlwut n214 II wdmgmmJ'hmuh-uffiulu'lh falls-r:

235 (1) In an hunkpinuhncuutmllulmfiulfim til] 1'35 mm on lithiumarm
236 than” with indlqululy wn‘tmllulmauin attain-l Iynipnu’u (Y-MRS 216) mmrhuiaad
21'? t1} min litlxwulnupim urpllwl! in unuh'untiun with Mnfigiul that! . Ohuupiuv238 (mnflnnguguufS-M pithy, minim-talks d10myfluy)mmhiuadmfi lithium w
1'19 walnuts (mlfimpmhnmau £11.6me l.2mEqILnr50flpfiuLtn 125 ug/mlfi
240 Mudflmmpuinnnlithimmnlpmmdmuiuhmdmfimul'YWStm-lm.

24] “32) 1n a mud Muck plunk-mtmllud mkiulfinu ' IQ elliptical: an lithium or
242 17mg: Ilia-my wit]: marina-ital,- thullndmunismmixg qunylnmz (Y-MRS. 21 mm:
243 undmnuud in 1mm“: cithat clump!“uplanha, in minim-bun with their minim] y.
244 Qluznpiuu in u this nt'5211 mgflny, mm daily starting at 10 rug/dug) mbinnd with
245 Italian un- pmtu (flpmfinm ul'll.6 its 1.2 mil. 1:50 In
246 fimnqucfivulflwsmldmbliflfiumn 11min Ihuum flu ‘ an-MRS247 mg.

Reviewer’s Response: HGHL does not provide data to support a long-term claim. I think the
most appropriate place for this trial description, is as a third trial under the Monotherapyf: j
l: ‘J heading. 11(4)

ii: Emit. 3 3—11.. gfiiuq-d‘nhnupinuuithmmuimt M4)

Reviewer’s suggested labeling: (Under the: 3 section)
(3) In another trial, 361 patients meeting DSM-IV criteria for a manic or mixed episode of

bipolar disorder,[;’ _ - , 7 , _ _ :1
who 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 C J relapse. Approximately 50% bof the patients discontinued from the olanzapine group by day 59 and 50% ofthe placebo group (4)
C , J by day 23 of double-blind treatment. Response during the open label phase was
defined by having a decrease ofthe 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.

c) INDICATIONS AND USAGE, Bipolar Disorder: A heading for Monotherapy with
subheadings ofAcute C j and Maintenanch J was added. L: 7 J

I: _ _ .3 0(4)
I: 3

The sponsor’s proposed label:

253 Email!Dim
264 Mar-m

265 Mamai-indiuaudfurtlmhuuummfmbmiudw256 map-delimit: w: BiplurIDiluuilr.
26'? Thucfliuq-nmeEXA “I umbliuliu tum Wdtdull (um 3-week and
268 mu! drunk] with pnfinhwhim-N aim-in Bipln'l Dilmtlur Illa mail}2B dilplmdnmwuwuuiawmiu epiduwithnrwiflwutpxhtinfummfiuCUNICAL

270 mamoan. b‘4)
271 um"3mmmm' ‘ t; :1272
273 _214 ‘

. 275



20592_0l9responsetoapprovable

at“ , jm L.
I:230 ,tlu h whoa—nib mule: mad

2:: Wm. umu pmflnflyngwr‘gmmMore: in; fordiam ”(4)
2K: Plfiflu‘ (an DOSAGE AND”WWI-ION).
233 E:
234 ' ' ' ' Swflumfiufimd'mm wifiulhinmw
235 v pmtu I l xt-tnm Wald-wt: main uyiledumind with236 Biplul Binder.

2?! mm'ufmmhin Humiliation wiflllifirimn wwlynah was uhlllinhudiu
2B 11?thde Mmdimfipfinh muting DEM-IV niwriafwflipnlarl
2E Duudurwhn mull; madnmtumnu'u urn-rind grind! with urwilhuulpydntie290 fut]!!! [an CLINICAL ’BARMJ‘COIDOY).-... naurv—snn-I- ungu-

 

Reviewer?s response: I do not believe there should be language regarding maintenance and
recommend deleting this entire section of the label beginning with the word Maintenance and ‘
ending with the word ADMINISTRATION. '

d) DOSAGE AND ADMINISTRATION, Bipolar Disorder: E. :1

"——"—' ‘ l

The sponsor’s proposed label:

969 Bipclar Disorder
9"“

5m WE 7 7 3— 01m- ' uhuuldbu admiuimmlaun
93 nun-o ,- m mWWm-Rgnmny ' ' will: lllarlSmglbuy
973 Idjuhmhifjuiiamd, IhmiH punmflyucwrnfintanh dumb annular-1n, ducting
5m Ilium m fliuplwuln-mukulkihiuk “bands-Age aljuflmntr mane-um than» 9'15 Whflummld‘Smg 01) 3‘2an
9'35 Shun-mm [3-4 mull] “Emmi: sfi'muywu dumdin a due nag: ufS mg tn
3% fifiayhofibfll hills. The: Waffle-auburn EDWyhnumhmmhuuliu
m . p :1 11(4)930 C j W981
932
953
954

33 ;___.l

990 Whalduiuin’mud hunt-Ina $151!}. “bum,ma”IE ' Ihnuldpuunlll'991 luginuifialumgmaywhhrmdntmam . nus ’
992 Slant-tuna (6m:kn)lutinuniuufi' mdlmmxhbadiundnwmguufimgb
993 2|)“flu-in oliuiul killl. Thu ufiny dun alarm: 20many III: nut hmWin994 p 1.. I 'l .

   
 

Reviewer’s response: I recommend removal of language regarding maintenance treatment.
Usage of two weeks is included within the acute treatment label and offers no further clinical
information.

Explanation of reviewer’s label suggestions/re—examination of HGHL:

With further consideration of the pivotal trial HGHL, it is my opinion that data from HGHL
cannot answer the question of long-term treatment as it is not designed to do so. Traditionally
the Division viewed this type of design as reasonable to answer questions of long term utility.
However, as the development of the treatment of bipolar illness evolves and multiple treatment
options are sought, data indicate that this design may not allow one to answer maintenance type

M4)
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questions.1 ‘In fact, the rapid attrition of the treatment group in HGHL as well as the rapid
relapse of the placebo group highlighted this to a level that requires intense deliberation about
how to interpret the data ofHGHL.

As a means of review of the trial, over 700 patients entered an open-label period. The purpose of
the open-label period was to taper concomitant medications and stabilize index manic or mixed

. patients. These patients were considered “in remission”2 by meeting predefined scale criteria at
two consecutive visitsz. In order to be randomized, patients had to meet this criteria and be in the
open label period for six weeks. 361 patients finished open-label and were randomized (225
treatment; 136 placebo). Within about 20 days, half of the placebo group was out of the study

-. primarily due to relapse (63/68). Within 60 days, halfof the treatment group Was out of the
study (77 relapsed, 36 censored=a loss of 113/225). In the later months of the double blind

period, about 23% of the treatment group remains and about 8-9% of the placebo group remains.
. P (values for differences in time to relapse between the groups are strong and significant. So,

what does this mean?

Although there are many factors to consider in trying to interpret this data, the major concepts
that I will address in some detail are the time in “remission”, attrition and lack ofretention, the
fact that these ideas are interwoven, and the primary efficacy measure of time- to- relapse.
Additionally, I offer what I think the data mean or do not mean.

The placebo group relapsing quickly maybe could be attributed to an expected effect of stopping
the drug. However, one can also postulate that this effect was amplified, or maybe precipitated,
by short times in “remission” which created a group ofpatients that were not “remitted” long
enough to establish that they were clinically stable before they were withdrawn from medication.
Clinically, psychiatrists would not take a patient so acutely remitting (the bulk of the patients
were “in remission”2 7-20 days) off drug. Therefore, to do so does not translate to clinical ‘
practice and to do so and then try to describe what happens to the group left on drug, seems to
have little clinical utility.

The rate and amount of attrition in the treatment group is more bothersome. At randomization,
these people were not taken offmedication yet they still leave fairly quickly, although not nearly
as quickly as the placebo group and for more varied reasons. One can postulate that afler
randomization, this group ofpatients continues to “remit” on drug. However, within 8-9 weeks,
for various reasons, 50% of this group is not retained. Patients who are not on drug cannot be
maintained. Further, an‘extrapolation, that is somewhat flawed however may be reasonable, is
that from the viewpoint of the Division’s current thinking with regard to the open label period,
even this group of olanzapine patients probably would not be “remitted” long enough to consider
conducting the type of trial the Division now sees as necessary to establish maintenance.

Does the 23% of the olanzapine patients left at later monthsreflect some utility in the group who
. responded? To conclude that, one would need to assume this group had at least a close

_ approximation of enough time in remission to look at maintenance. If so, as the placebo group
did not have this time in remission, the longer term data essentially is uncontrolled. What does it
means that 50% of the randomized olanzapine patients continued to remit for on average two
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months while the placebo group relapsed in 20 days? Maybe this indicates what the Division
already has concluded; that olanzapine has acute efficacy for some time period in this disorder.

The median times-to-relapse are significantly different between the two groups. However, this
effect must be viewed within the context of an apparent inability to retain most patients for more
than two months after ‘fremission”. Therefore, the clinical ramifications of the median time to
relapse (174 days) are greatly reduced by the median time to discontinuation for any reason (55
days per raw data). Additionally, the large difference in the median times to relapse between the
two groups is not unexpected if the placebo group is not clinically stable and the withdrawal of

. medications allows or precipitates deterioration while the treatment group continues to achieve
the maximum remission they will achieve on this drug. '

In summary, interpretation of this data is complicated and there are many issues to consider. The
overwhelming information of study HGHL is that you have low retention and fast attrition in

both groups in the face of statistically significant findings in a population ofpatients who largely
were not “remitted” long enough to translate to a clinical practice situation. I do not think this
trial design allows one to make maintenance decisions and recommend that perhaps the sponsor
consider performing a trial to ascertain this data The data from HGHL suggest to me that this
may be difficult as attrition will be high.

[The larger issues ofoptimal trial design(s) to answer clinical questions such as how long a
treatment will keep a patient “Well” or is the patient better offon drug x at six months than off
drug x, are at the core of the issues with any proposed drug for use as either [: ' :1
or “maintenance”. Resolution of these issues is outside of the scope of this review and requires
input from multiple disciplines] '

2 Days in remission were calculated for most patients, “fiom the first of any consecutive visits at
which a patient had qualifying YRMS and HAMD-21 scores and was randomized while still
meeting score criteria, with the first day ofmeeting score criteria counting as day 1”. To be
randomized patients had to receive open-label treatment for a minimum of6 weeks and be in
symptomatic remission. Therefore the earliest randomization could occur was at about week 6
(visit 8).

2) Class labeling was accepted.

31(4)

3a) Time-to-event analysis excluding sites C j 34: Kaplan-Meier'was Submitted. The [1(4)
sponsor also submitted a time-to-relapse' survival curve excluding these sites. This data do not
contribute to the overall process of determining efficacy, did not show significant changes in the
results, and do not reveal concepts not addressed in principle in the original review.

3b) Suicidality as assessed by HAM-D items 1 and 3 was requested. The-sponsor presented
discussions of suicidality and depression which included discussion of treatment emergent
adverse events (TEAEs) related to suicide and depression. Attrition rates reduce the populations
available for long term data.
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TEAES related to suicide: To assess this, the sponsor looked for multiple suicide- related
MEDRA terms. During the open —label period 14 patients (1.9%) experienced TEAES related to
suicidality which included 3 attempts, two of which led to discontinuation.

' During the double-blind period, 3 patients in the plaCebo group and 1 in the olanzapine group
experienced a TEAE.

HAM-D item 3 analysis: defined as increase on item 3 to 3-4 (suicidal idea/gestures-attempt) in
a patient who had a 0 or 1 (absent or feels life is not‘worth living) at baseline. An analysis of
worsening or improvement based on the endpoint score being worse or better than the baseline
score was performed. Open-label used visit 2 as baseline and looked across visits. Three percent
(3%) ofpatients with scores of0 or 1, increased to 3 or 4. Most of the patients had a score of 0
at entry. 23.2% demonstrated a worsening of at least 1 point at endpoint. 76% of 171 patients
who had a baseline score greater than 0, had an improvement of at least 1 point at the end of
open-label treatment. During the double-blind period, using as baseline the score at '
randomization, 3.6% of olanzapine treated patients and 4.5% ofplacebo treated patients with
scores of 0 or 1 at randomization increased to a 3 or 4 during double-blind treatment. Most
patients in both groups. had a score of0 at randomization. Worsening by at least one point
occurred in 29% of the olanzapine patients and 38.8% of the placebo patients (p=.063). Open
label rescue period data were supplied but this data likely are confounded with other
medications.

TEAES related to depression: During the open-label period, 29 patients (4.0%) experienced
TEAES related to depression. During the double-blind period, 11.6% of the olanzapine patients
and 8.1% o the placebo patients had TEAES related to depression. 145 patients discontinued
either due to an AB of depression or relapse to depression with more in‘ the placebo group.
Patients discontinuing for lack of efficacy it appears would not be captured in this number.

HAM-D item 1 analysis: During open-label treatment, 13.9% ofpatients with a score of0 or 1
at baseline had increases to 3 or 4. During the analysis ofworsening, 40.6% demonstrated a

worsening ofat least one point by endpoint of this phase. Generally patients entered
manic/mixed, this one point difference may not be meaningful. 1.5% ofpatients discontinued

‘ » this phase due to depression-related AEs. The mean within-group change indicates improvement
in HAMD-21 total scores (-5.7:!:8.6). During the double-blind period, 25.4% ofthe olanzapine
patients and 30.2% ofthe placebo patients experienced a change from 0 or 1 to 3 or 4. The
groups were about equal with reSpect to worsening by one point (66.5%olanzapine, ‘
65.7%placebo). HAMD-21 total score mean changes were 6.0 :l: 7.7 for the olanzapine group and
9.7 :l: 9.2. HAMD—21 item 1 mean score changes were 0.8 i 1.3 for the olanzapine group and 1.1 .
:1: 1.3 for the placebo group. About the same amount ofpatients showed improvement in each
group. Approximately 18% of the olanzapine groupand 10% of the placebo group who
experience TE depression improved to a 2 or better by endpoint of double-blind.
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Table 3b.4. _ Scoring Patterns for Patlents with Treatment-Emergent
Depresslon Based on HMO-21 Item 1 (Depressed Mood)

, Study HGHL
“——

%Plum 
Lead-In Double-Blind Rescue

Number of Patient:- 01min: Olmpjne Placebo EValne' Ohmpjne

Item 1 Characteristics

3 m4 anytime post-BL $9 55 39 ' 10

Mmdmum score of3 53 (89.8%) 47 (55.5%) 35 (89.7%) .755 S (80%) -
Scare SZby endpoint 30 (50.8%) 10 (18.2%} 4 (10.3%) .383 4 (40%)
Score $1 by endpoint 25 (414 Ma) 6 (10.9%) 2( 5.1%) .462 2 (20%)

HAMD-Zl Total Score

Endpoints baseline 26 (44.1%) 0 ( 0.0%) l (2.6%) .415 2 (20%)

Abln'eviahom; BL = baseline; nu =not applicable.
. IP-value ealmlsted wing Fisher's exaetteat

Seaman Repofln-USBFIZHL USBFIQHL, USBQIZHL, USBQI 91-11.

Conclusions: Interpreting the data is somewhat problematic as the open-label data is
uncontrolled and the double-blind data is based on groups that had high attritions with the
placebo group attrition very early. Person-time data might be helpful but also would be
confounded some by the open-label treatment perhaps carrying over into the double-blind period.

More events of treatment-emergent depression occurred in the olanzapine group during the
double blind period while a greater percentage ofplacebo patients “relapsed”. The groups were
about equal with respect for any Worsening or improvement in HAMD-21 item 1. Additionally,
data from HGHL show that of the “relapsers”, the olanzapine group more frequently “relapsed”
to depression than either mania or mixed (~65% vs ~ 35%) while the placebo group overall

’ “relapsed” a little more into mixed/or manic than into depression (~ 51% mixed/manic versus ~
49% depression). Taken together this may suggest olanzapine is not protecting against
depression in this population and perhaps in future studies, the issue ofwhether it may facilitate
depression should be investigated again.

.3cde): Disposition Tables:

We asked for an explanation of the term “Reporting Interval Completed” (RIC). One reason the
disposition tables were difficult to understand is that “relapse” was not defined as a reason for
discontinuation (within the CRFs and therefore the table). When patients discontinued fi'om the
double-blind phase, PIs had to identify the primary reason using the choices of “protocol
completed”, “adverse event”, “death”, “satisfactory response (patient perception, physician
perception, or both), lack of efficacy (varies by perception), lost to follow-up, patient moved,
patient decision, physician decision, protocol violation, or sponsor decision. Patients who were
listed as RIC were those with “protocol completed” as the reason for discontinuation.



20592_019reSponsetoapprovable

The sponsor re-calculated patient disposition counting relapse as'a separate reason for
discontinuation. Otherwise, the disposition table should reflect the primary reason for
discontinuation using the categories as above.

Table 3cde.1. Patient Dlsposltlon (Number and Percent) When Relapse Is
: Consldcred a Reason for Dlscontlnuatlon -

study HG HL _

' 0h. rt. Fisher's Enet'reot

Patient Disposition [N=225) (N=136) E-Vllue

Completed 12 mo. 0ftreatment 48 (21.3%) 9( 6.6%) <.001
Discontinued due to: '

Relapse 105 (46.7%) 109 (80.1%) <.001
Adverse event 17( 7.6%) “(1.0%) <.001
Patient decision 22 ( 9.8%) 6 (4.4%) .070
Loss to follow-up 19 (84%) 5 (3.7%) » .085
Protocol violation 6 ( 2.7%) 1 { 0.7%) .262
Lack ofefiicacy . 4 r 1.8%) 2 ( 1.5%) 1.00
3pm decision 1 r 0.4%) o ( 0.0%) 1.00
Physician decision 3 ( 1.3%) 4 (2.9%) .433
Satisfactory response 0 ( 0.0%) 0 ( 0.0%) -
Other 0 ( 0.0%) 0 (0.0%) -

M
Abbrewatwns: mo. = months; N = sample slze; 012 = olanzaptne; Pla = placebo.
Source: Report SOSFOIHL

Specific patients of interest:

Patient 212- As the sponsor noted earlier in this response that relapse was not a reason for
disposition in the original disposition table, the coding is somewhat less confusing. Additionally,
for purposes ofprimary efficacy analysis, this patient was coded correctly for relapse although
there was a protocol violation in allowing the patient to continue in the double-blind study
period.

Patient 012-563- Originally coded as discontinuation secondary to “patient decision” , the
sumytextjmp indicates the person was experiencing depressive symptoms. This patient did not
meet reach criteria for relapse although the HAM-D did increase. The sponsor notes that in the

open-label rescue, the patient’s HAM-D scores improved. From theE. II database, it looks like [1(4)
this person was placed on fluoxetine during the open-label rescue period.

Conclusion: The sponsor addresses other specific patients and as stated in my original review,
these appear to have been appropriately coded for relapse. However, the configuration of the
original disposition tables created confusion for this reviewer, increased the review time, and
made it more difficult to have confidence in the data without a large amount ofcross checking.
The new disposition table reflecting relapse as a separate category, on face, seems easier to
interpret although some categories are still open and in looking at certain patient dispositions,
perhaps several different reasons could be chosen.

10
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The sponsor notes that the HS made valid decisions based on CRF available choices for
discontinuation. Some cases are noted in which lack of efficacy would have seemed perhaps a
more appropriate code (pt 6051, with notes of “return ofpre-study symptoms” and coded as
physician decision), such as cases of relapse.

Also, I understand at times there were perhaps multiple factors happening simultaneously that
contributed to discontinuation. There are cases in which assignment may not be so clear and
mistakes relative to coding will, occur in large trials. However, in general, it seems that there is a
need to re-evaluate the categories of disposition available to the PI and standardize as much as
possible, where responses should be captured in future studies. A major purpose of the
disposition table is to provide a summary ofhow patients left the study as accurately as possible
in terms ofthe efficacy and safety of the drug studied. Therefore, to categorize as “ hysician
decision” a patient who is worsening but not meeting criteria does not as clearly represent the
information as perhaps a category of lack of efficacy, patient and/or physician perception would.

. For purposes ofreview, this type ofchoice provides more information. These issues likely are
not specific to either this indication or this sponsor.

3f and 3g):

The sponsor was asked to clarify when patients were randomized, define “Days in Remission” as
seen in Table HGHL.14.11, provide the percentage ofpatients relapsing, as per Table
HGHL. 14.11 for 21-28 days and 2 35 days, and provide an analysis of time in “remission”
compared to time to “relapse” and an analysis of time in “remission” compared to time-to-event.

When Patients were randomized: patients were randomized when they were considered to be
in “symptomatic remission” in open label at least 6 weeks and with two consecutive YMRS and '
HAM-D scores ofa'certain level. '

Time in Remission: Table HGHL.14.11: days in remission were calculated fi'om the. first of
any consecutive visits at which a patient had qualifying YMRS and HAM-D scores and was
randomized While still meeting score criteria, with the first day meeting score criteria counting as
1 day.

4 patients with protocol violations were randomized in violation of the protocol (all had either
'too high YMRS or HAM-D scores or both). For these four patients, the days in remission were

‘ counted as 0. The sponsor revised Table HGHL. 14.11 and presented both tables. Visual
inspection does not indicate significant changes.

The sponsor discussed instances ofprotocol violation with respect to randomization and errors
(caught while preparing this response) in time to remission created by inappropriate
randomization. This does not appear to be signifiCant when viewed within the major data of the
trial. ‘

The sponsor presented the following corrected table ofpercent ofpatients by time intervals in
remission. Overall, it is not significantly different from the table in the original submission but is
included below as these intervals were used in labeling decisions.

ll
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Table $9.3. Number (Percent) of Patients In Categories Based on Time
in Remission Before Randomization 4
HGHL, Double-Blind Maintenance Period

“——
An Shawn in

Table HGHL.14.II Ruined . ANOVA
Time (Day) in 011 (9-) Pin (Va) 01: (96) I'll 0/.) comparing

Reminded! Q=12§2 §§=135! =12 =13 means”

0-6 19( 8.4) 10( 7.4) 20( 8.9) 13 ( 9.6)
7-13 101 (44.9) 55 (40.7) 100 (44.4) 54 (39.7)
14-20 40 ( 17. 8) 28 (20.7) 40 (17.8) 27 (19.9)
21-27 . 23 (10.2) 12( 8.9) 23 (10.2} 12( 8.8)
28-34 _ 92{ 9.8) 14 (10.4) 22( 9.8) 14 (10.3)
235 ' 20( 8.9) 16(11.9) 20( 8.9) 16 (11.8)

Day: Day: Day: Dnyl
Mean 16 17 15.9 16.7 .456
Median 10 14 10 14

Abbreviations: ANOVA = anabeia ofvariance; 0]: = elanzapine; Fla =placebo.
' Days intermission were calculated Emilie finiofany ccmeeuiiire visits at which I patient had

qualifyingYMRS andI-IAMDQI mend mrmdnmizedatfllmeefingncoreaitefia, unlasthc
patient wearwdnmized atthe first visit with qualifying scares, iuwhich cane thedey: in temianionwucalculated fi'amflmt visit.

1‘ The ANOVA model contained terms fur filmy); investigator, and the tlm'epy—by—inmtigmr interaction.
Source: Table HGHL. 14. 11 and Report USFOOI HL

Time in Remission to % of relapse: The sponsor provided the following table, which I have
included asa point of completeness. With further consideration, I do not believe the data from
this has useful interpretation as it does not speak to when people relapsed and the longest time
interval is not a time when most clinicians would withdraw medication.

Table 3fg.4. Estimated Percentage of Patients with Symptomatic Relapse
by‘i'ime in Remission Before Randomization
HGHL, Double-Blind Maintenance Period

——————-——_—*__I—  A: Shawn in Table HGHLIIMZ Revised

Time one» Hues) P- 1 1-,“:3; or: en Pia-co 1» gm?”
(Days) (N=125) (N=135) Value v.1“ (Né225) (N=136) Value Vm

7 52.1 83.8 (.001 0.925 52.1 84.0 (WI 0.961
14 47.7 81.5 <.001 47.? 81.6 4101
21 43.5 78.9 <.001 43.4 78.9 4001

28 39.3 76. l (.001 39.1 76.0 (.031

Abbremhenax 012 = olmcapme; 1'13 = placebo.

Elfimated relnpnerntes andp-values are fi'mna lagisticregruciun model using ihetapyu a main efiicl',
clay! in remission as a cuvariate, endincludcd file ihaapy—by-dayn intaniniun interaction.

Source: Table HGHL.14.12£nd Report USFQOI HL
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Table $9.6. Rate of Bipolar Relapse Stratified by Length 01' Time In
' - ‘ Remission

HG HL. Double-Blind Maintenance Period

Length 01' ‘ Thernpy-by—
Time in Within Subgroup
Remission Strut: Intmction Lug-Rink

Then . N n % Value Value Value'

0-6 Olanzapine 20 10 (501094.) .310 .001 .450
Placebo 13 9 (69.2%)

7.13 Olanzapine 1110 5767.094.) .<.0111 ‘ <.001
Placebo 54 5092.694} 1

121.20 Olanzapine 411 13 (325%) <.oo1 . . <.001
Placebo 27 2438.912)

212? Olanzapine 23 1252216) .725 .833
. Placebo 12 5 (41.7%)

28-34 Olanzapine 22 3 (116%) <.oo1 «1001'
Placebo 14 11 (78.6%)

335 Olanzapine 211 10(50.0%) .515 .362

"Placebo 16 10032593)

Abbreviations: N = total number ofpatients; 11 = number who relapsed.
3 Comparing Kaplan-Meier Curves for time to relapse,
Source: Report USFQOIHL

' Appears This Way
On Original
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Time in Remission to % of Discontinuation (for any reason):

Table 31b]. ‘ Estimated Percentage of Patients Who Discontinued For
Any Reason or Relapsed by Time in Remission Befom
Randomization .

HGHL, Double-Blind Maintenance Period 

Tune 01:01.) P1206) p_ _

(DWI?) ("=m) (N=135) Vlhu 1'1“;th—————————P—'——

7 812 93.4 .013 .515
14 79.4 93.4 <.001
21 77.4 93.4 «00]
28 75 .4 93.4 .002

Abbreviations: 012 = olanzapine; Pia = placebo.

Estimated rate: ofdissemination: including relapse and p-valueu are From a logistic regression model
using therapy as amain cfibet, days inremimionaa a coverinte, andincluded fine therapy-bruins in

Source: USFQOZHL

Conclusion:

Time-in—Remission to time-to—event: The sponsor provided this information, as requested, for
the time intervals. I have included these in the appendix ofthe document but am not sure these

can be meaningful interpreted given that the interval of remission for most patients in the study
does not seem long enough to translate to clinical practice and the placebo group relapses
quickly. ‘

While the sponsor indicates the results of these analyses support that the treatment effect was not

significantly influenced by the time in remission, one might also note that after treating patients
to “remission’ffor 35 days or more, the rates of discontinuation are not statistically different and
the curves for patients “remitted” both 0-6 days and 2 35 days are similar for the placebo and
olanzapine treated groups. '

3h and 3i:)

The sponsor was asked to re-examine cholesterol, eosinophil, and uric acid data. Essentially, the
sponsor was asked to 100k for people with a change of 50mg/dL or a value of 250mg/DL when
the baseline was <200, The randomized period included few placebo patients past three Weeks,
therefore, long term data are not provided in this study. Additionally, this information was
requested primarily secondary to the high PCS value used in the original supplement for
cholesterol.

LOCF data from HGHL and HGGY were presented in the response. Data from HGHL
considered the double-blind period compared to pre—exposure to olanzapine (baseline visit 2) and
HGGY considered from the beginning of double-blind to the end of double-blind.

14
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EOS: The EOS data indicates that 2.3% ofolanzapinepatients experienced TE high EOS versus
0% of the placebo patients in HGHL. HGGY, which covered an 8 week acute treatment phase
shows the placebo group had an incidence of 2.2% with respect to TB EOS. Overall, this data as
presented, does not suggest concern with regard to eosinophils.

URIC ACID: The sponsor notes that olanzapine treated patients had statistically significant .
within-group mean increases from baseline to endpoint in both HGHL and HGHY. The sponsor
did not view these as clinically significant. The placebo groups experienced little change from
baseline. The incidence ofTE high uric acid in the olanzapine-treated patients in both HGHL and
HGGY was less than 3% with the incidence ofPCS high uric acid less than 1% in both
databases. '

CHOLESTEROL: Cholesterol data indicate that olanzapine treated patients had within-group
mean increases from baseline to endpoint. Placebo patients in HGHL sustained increases in
cholesterol primarilyin the open-label treatment period. '

HGHL baseline cholesterols were 198mg/dL and 190.9 mg/dL in olanzapine and placebo treated
patients respectively and 205.4mg/dL (olanzapine) and 206.6 mg/dL (placebo) in HGGY.

0 Using the definition of2 250mg/dL or increase of2 50, the incidence ofPCS high
cholesterol in olanzapine-treated patients was 5.7% in HGGY and 22.6% in HGHL.

0 0% of the patients in HGGY and 7.8% of the patients in HGHL went from below 200
mg/dL to above 250 mg/dL.

0 Using an increase ofz 50 mg/dL yet not reaching 250 mg/dL yielded 5.7% of the
olanzapine-treated patients in HGGY and 13.9% in HGHL.

Table 3hi.9. Cholesterol (mgIdL)

Mean Change from Baseline to Endpoint
Summary Across Requested Periods/Studies

_—-—_—'—-————‘—.-——
Baselme- Changetn Wiflun- . Between-

Endpointl Treatment Treatment

. Database Therapy N Mean SD Mean SD p-Valneb p-Valueh

HGHL olanzapine 216 198 .0 46.5 10.9 34.8 <00] .079
placebo 128 190.9 36.3 4.1 26.4 .082

HGGY olanzapine 181 205.4 44.9 9.7 32.1 <.001 I <.001
' placebo 144 206.6 52.3 -6.5 2? .7 .006

————_______—_
Abbreviations: N = number ofpatients in each group having the variable in both baseline and

pnstbaseline visits; m = not applicable; SD = standard deviation.
5 To convert convention al Imits (mg/dL; shown here) to SI units (mural/L), multiply by 0.02586.
‘1 Within group p—values calculated with Student’s Heat; treatment group differences calculated with

ANOVA. .

15
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The sponsor performed analysis looking at mean change in cholesterol since screening for the
open-label period. This sponsor notes that analysis indicated a fairly rapid increase during the

I , first 3 weeks of open—label treatment and somewhat ofa plateau in the remaining time before
randomization. Placebo treatedpatients “showed an immediate mean decrease in cholesterol

between randomization and Week 4,” The sponsor notes that olanzapine-treated patients
cholesterol stabilized out (cholesterol values were “relatively stable” over double-blind treatment
phase) and indicated that a possible contributor might be weight gain. The sponsor notes that
many patients who met PCS criteria at some point during the study later had values that no
longer met this and notes that 56.3% ofthe 32 patients who met 2 50 mg/dL increase criterion
without going over the 250mg/dL had cholesterol values that returned below 200 mg/dL by the
time they left the study. I am uncertain whether this means these decreases occurred while still
on olanzapine during the double-blind period. Sponsor provided graphs are included in the
appendix.

Conclusion: The cholesterol data indicates that overall, initially, olanzapine increases
cholesterol. Whether it is dependent on weight gain is not clear nor is whether it returns to
normal over time with continued treatment. .

3j) There is no additional information regarding the convulsive event in patient 762 of trial
HGHL ' '

3k) We asked for information such as EKGs, vital signs, for the PCS EKGs or syncope, SAEs
related to EKG findings or syncope, or discontinuations secondary to either EKG findings or
syncope within the active and placebo-controlled databases. With regard to syncope, it appears
no EKGs were taken at the time of the event in these 9 patients. Most syncope is not due to
arrhythmia, so this is not necessarily unexpected. As per the sponsor, EKGs on the patients while
in the study did not reveal treatment emergent QTc changes. It appears orthostatic vital signs
were not gathered at the time ofeach event of syncope. In the two who apparently had such
measures, these showed “vital sign changes at the time of the event”. Regarding three _
convulsive events, one was a known epileptic who underwent withdrawal ofvalproic acid and
one was felt due to alcohol abuse. There was little information on the 3rd patient.

No obvious new safety concerns were seen in the data the sponsor sent with this section.

31) Although not essential to approval, we asked for the sponsor to explain patients in the study
greater than 365 days. The information the sponsor submitted indicates some visits were out of

the window periods, early or late, for various reasons or no reason was given (6 patients and 25
visits, minimum 1 day out ofwindow, maximum 33 days). One site apparently “simply ignored”
the 12-month stopping rule.

OVERALL CONCLUSIONS/RECOMMENDATIONS:

o The sponsor has submitted this supplemental NDA for “Long-term Treatment of Bipolar
I Disorder”. I do not believe the data from HGHL support the use of olanzapine for
long-term use in bipolar I patients who responded to olanzapine initially, unless one

16
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accepts several fimdamental concepts: 1) patients were adequately “remitted” before
randomization therefore the large relapse of the placebo group demonstrates efficacy of
the drug and 2) long-term treatment is defined in weeks to a few months. Although I am
not sure that concept number one is true, if it is, then the difference in the times to

attrition of 50%, 55 days or so for the treatment group and 20 days or so for the placebo
group (35-40 days longer for the treatment group than the placebo group), may be
statistically significant, but still has limited clinical implication when viewed within the
need for chronic treatment in this illness. This extended time perhaps is beyond acute
stabilization, but in my opinion, does not arise to maintenance as long-term treatment. I
am unsure what this time period should be called. Additionally, although I cannot speak
for the psychiatric clinical community, I think it is reasonable to say that most clinicians
would not consider this difference representative of a long-term treatment effect.

0 Ifone does not accept that stopping treatment at two weeks is clinically useful and that
further, this could have contributed to relapse, then this data becomes less interpretable.
Again, one can look at the olanzapine group and see that this group even on medication,

‘ did not stay in the study very long after randomization for various reasons. This does not

allow me to frame this as a long-term (maintenance) option for treatment. Perhaps this
reflects how ill this population was and/or how well the drug in and of itself did or did
not work in this group. Whether any drug could have done better in that specific
population is unknown. Perhaps in ill patients, few drugs could be used in monotherapy
and both keep patients in the study and keep them well.

.0 With regard to the HAM-D sub-item analysis, the suicidality analysis does not indicate a
suggest this drug increases the risk within the time frame this data can address. The

depression data may indicate that the drug may not protect from depressive “relapse”.
Any future trials of long term duration should incorporate monitoring for depression as
to better characterize this admittedly difficult task given the population.

0 I recommend we ask the sponsor to incorporate monitoring in all trials, with HGL and
LDL measures as well as have a change in the level of cholesterol considered PCS

(currently it is 600mg/dL).

0 It appears that the sponsor should re-evaluate the way disposition tables are designed
with regard to the categories ofdiscontinuation and that perhaps PIs should receive
instruction in choosing the discontinuation category to increase standardization.

0 The sponsor’s hyperlinked the document well. This is appreciated.
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Figure 3hi.4. Mean change in cholesterol (LOCF) in the double-blind
‘ treatment phase for Study HGHL (with randomization as

baseline).

Table 3hi.17. Summary of Outcornes for Patients with PCS High
Cholesterol at Any Time
Study HGHL

——.————_——____—_
Number of Patients Not Rand. Olanzamne Placebo Total

With PCS values at anytime 8 32 ll 51

Returned to within 10 mg/dL of V] or V2 values I (12.5%) 4 (12.5%) 4 (36.4%) 9 (17.6%)
PCS values at< halfofremaining visitsh 0( 0.0%) 13010554.) 3 (27.3%) 16 (31.4%)
PCS values for ahalfofremaining visitsb I (12.5%) 12 (37.5%) 2 (18.2%) 15 (29.4%)
First PCS value at last or second to last visit 6 (75.0%) 3 ( 9.4%) 2 (18.2%) 11 (21.6%)

Abbreviations: PCS = potentially clinically significant; Rand = randomized; V = visit.

a PCS molesterol was 250 mg/dL greater than baseline (V2) value, in patients with baseline <200 mg/dL.
1’ “Remaining visits" comprised visits {allowing the first visit with a PCS value. For nourandomized and

olanzapine—treated patients, all visits and study periods were included. For p1acebatreated patients,
visits during the open-label rescue phase were not included. '
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Teresa Podruchny
1/12/04 01:06:23 PM
MEDICAL OFFICER

Paul Andreason

1/12/04 01:44:59 PM
MEDICAL OFFICER

I disagree with Dr. Podruchny’s recommendation for a Not
Approved action. I recommend a second approvable action—please
see my memo to file dated January 12,
2004. '
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Bates, Doris J .  

From: Bates, Doris J

Sent: Monday, November 24, 2003 3:09 PM

To: 'Sharp_Michele@lilly.com'

Cc: Bates, Doris J

Subject: RE: Zyprexa NDA 20-592 8019

Good afternoon Michele

This e-mail confirms that your submission of November 13, 2003 to NBA 20-592 / 8-019,
received November 14, 2003, is a complete, class 1 response to our action letter of September
22, 2003.

Because this submission was received on November 14,2003, its two month action due date
is January 14, 2004. At this time, we have no additional questions related to your
resubmission.

We also note the request for a meeting to discuss labeling, which was included in the
submission. Because we are now obligated to accept or deny all meeting requests within 14
calendar days of their receipt, and because we have not yet had an opportunity to review your
revised labeling in depth, we must technically deny your request .at this time. However, we
have noted your desire to discuss the labeling with us, and we presently intend to initiate such
a discussion with you prior to our next action on this submission.

Please feel free to contact me at 301 -594-5536 or by return email if you have any questions.

Sincerely,

@0723] $4teg Wig).

@guflzfory Trojeat Warzdger
@z‘wls‘z'orz (y‘jléuropflamacobgztafflmg frofuct:
We g’flmg fwd/yank)” I

Centerfor0mg Ewflzatzbrz artfflzsearcfl

1 1/24/2003
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Lilly Research Laboratories

A Division of Eli Lilly and Company'
‘Lilly Corporate Center
Indianapolis. Indiana 46285 USA.

 Phone 317 276 2000

 

November 13, 2003

Central Document Room j ,
Center forDrug Evaluation and Research COMPLETE RESPONSE TO

Food and Drug Administration APPROVABLE LETTER
12229 Wilkins Avenue - -

Rockville, MD 20852

Re: Zyprexa® (olanzapine) - NDA 20-592- (S019)
Complete Response to Approvable Letter

We are providing the following complete response to your September 22, 2003
, approvable letter for the referenced supplemental NDA. Please note our September 29,

2003 submission to the referenced NDA notifying you of our intent to amend the
referenced supplement.

We request that you review our complete response as a PDUFA Class 1 resubmission.
Additionally, we request a meeting or teleconference to finalize labeling and any other
steps to approval.

The complete response is provided on one CD Rom with a submission size of

approximately 1 megabyte. All electronic media have been checked by representatives of
Lilly Information Technology and have been verified to be free ofknown viruses. The
Virus checking software was Norton AntiVirus Corporation Edition version 7.51.847
using Virus Definitions 51105g created on November 5, 2003; -

Please call me at (317) 277-83 82 ifyou require any additional information or if there are
any questions. Alternatively, you may contact Dr. Gregory T. Brophy, Ph;D., Director, -
U.S. Regulatory Affairs at (317) 277-3799. Thank you for your continued cooperation
and assistance. .

Sincerely,

ELI LILLY AND COMPANY

MiclieLlTeQSharp, harmD
Regulatory Research Scientist

U.S. Regulatory Affairs

 
Answers That Matter.



Note to Reviewers

Zyprexa (olanzapine)

NDA 20-592 S019

Complete Response to Approvable Letter

‘ Background

. On November 20, 2002, Lilly submitted a supplemental new drug application to NDA
20-592 for the use of Zyprexa1n the long—term treatment of bipolar I disorder. The

Division of Neuropharmacological Products granted an approvable letter on September
'22, 2003. Lilly notified FDA of our intent to amend the applicatiOn on September 29,
2003. On October 7 and October 27, 2003, teleconferences Were held between '

representatives of FDA and Lilly to clarify the clinical questions raised1n the approvable

. letter. Meeting minutes for the teleconferences were submitted to NDA 20—592 on
November 4,2003.

Lilly considers this submission to constitute a Complete Response to the apprOvable
letter. We believe that all questions and'comments noted by FDA in the approvable letter

are addressed in our complete response. Additionally, Lilly requests that FDA review

this response under PDUFA as a Class 1 resubmission since this response provides the

4 following: ‘ '

0 draft labeling ,
0 minor re-analysis of data previously provided1n the application which relates to

labeling, and

0 other minor clarifying information requested by the FDA.

Response to Comments and Requests in the Approvable Letter
We provide an overview of our responses in the order addressed in the approvable letter.

. Clinical.Questions

In Item 8, we address FDA’3 comments and requests for clinical information as outlined
in Questions 1 thrOugh 3(a—l) of the approvable letter. ‘

. Labeling (Package Insert)
Draft labeling with responses to FDA proposed revisions are presented1n Item 2 of this

response. We used the FDA label from the approvable letter as a starting point for our

counter-propoSals. Revisions are marked and highlighted in yellow for ease of '
identification. We retained the ”FDA explanations. for proposed changes and have added - l

Lilly’s responses to the proposals within‘textiboxes. ’



Promotional Materials ‘

Lilly has not yet completed development of introductory promotional materials. Pursuant
to 21 CFR 314.81, Lilly will submit these materials 'at the time of first use.

APPEARS THIS WAY
on 01116111111.



November 4, 2003

Food and Drug Administration

Center for Drug Evaluation and Research

Division ofNeuropharmacological General Correspondence
Drug Products, RFD-120 Meeting Minutes Enclosed

Attn: Document Control Room

5600 Fishers Lane .

Rockville, MD 20857-1706

Re: Zyprexa® (olanzapine) - NDA 20—592 (S019)

Minutes from Teleconferences on October 7 and October 27, 2003

Lilly is enclosing our minutes of the October 7 and October 27, 2003 teleconferences

between representatives ofLilly and the Division. Based on these discussions, we are
proceeding with our plans to submit our complete response to the approvable letter
(received on September 22, 2003). Accordingly, we would appreciate your prompt
review to assure that the Division is in agreement with our enclosed minutes.

Thank you for the opportunity to discuss the questions from the apprOvable letter. We
appreciate your responsiveness and assistance with obtaining clarity on these qUestions.
Please call me at (317) 277-8382 if you require any additional information or if there are

any questions. Alternatively, you may contact Dr. Gregory T. Brophy, Ph.D., Director,
U.S.-Regulatory Affairs at (317) 277-3799.

Sincerely,
ELI LILLY AND COMPANY

Michele Sharp, PharmD

Regulatory Research Scientist

U.S. Regulatory Affairs

Enclosure-



Minutes from Teleconference with FDA
Zyprexa Bipolar Maintenance NDA 20-592 8019

Date: October 7, 2003

FDA Participants: Paul Andreason, Teresa Podruchny, and Doris Bates
Lilly Participants: Mauricio Tohen, Cherri Miner, Sara Corya, Greg Brophy, Michele
Sharp, Rick Risser, Tammy Forrester, Giedra Campbell, and Krisann Van Hoosen

Proposals correspond to Questions from Approvable Letter (dated September 22, 2003)

3a) We had initially interpreted this analysis request for “time-to-event” as time to
bipolar relapse, the primary endpoint of the study. However, when we received the
clarification for item 3g regarding your intended meaning of “time-to-event”, we would
like'to clarify that the request for a formal analysis of “time-to-event” analysis excluding

sites 34 l: :1 should include discontinuations for any reason including meeting relapse ”(4%
criteria. We would also like to understand why you have requested excluding siteC l '

Response: FDA requested analysis of time to discontinuation for any reason (including .
relapse) as well as analysis of time to relapse, excluding sites 34 l: 3 from HGHL. “4)
L .. 3

3b) We would like to confirm that you are requesting an analysis ofpatients with scores
of 0-2 on HAM-D items 1 and 3 (ie low on both items) and then are high with scores of 3
or 4 on either item. ‘

Response: FDA indicated that the intent was'to duplicate the analysis previoUsly I
completed for Prozac. FDA indicated that they preferred two separate analyses (ie one
(for item 1 and one for item 3).

3cde) We believe that the source of the apparent discrepancies is that relapse was not
considered a formal reason for discontinuation in’the study. Our response will detail out
this difference.

Response: FDA provided examples ofpatients where they have identified discrepancies
and indicated that discrepancies were found in theC Q files (summary text). These
patients were 201, 233, 455, 560, 563, 564, and 603. N4)

'3t) We believe that the apparent discrepancy with protocol-specified randomization
criteria is due to patients like patient 455 who were not randomized as early as they were
eligible (ie they were in remission longer than the protocol-specified 2 consecutive
Visits). Our response will detail out results ofprotocol-compliant patients versus those
who were in remission longer.

Response: FDA agreed with the approach to this question.

3g) As we. discussed with question 3a, we understand “time-to—event” to mean

discontinuation for any reason including meeting relapse criteria and will provide this



k;

analysis. We would like to clarify that our interval cut-offs were 21-27 days (not 28) and
2 35 days and confirm that is acceptable. '

Response: FDA agreed with the approach to this question.

3h) With respect to the re—analysis of cholesterol, we would like to confirm that a normal

baseline measurement is <200 mg/dL and thus we will provide an analysis ofpatients
Who had baselines of <200 and then had measurements over 250 mg/dL or had a change
of 50 mg/dL.

Response: FDA agreed with the approach to this question.

3i) For studies HL, HQ, HD and HT (double-blind extension studies), we are intending
to provide presentations ofmean change, treatment-emergent high/lows using Lilly
reference ranges and potentially clinically significant changes for each of the analytes
requested using the end of screening as baseline and capturing all open-label and double-
blind visits associated with olanzapine exposure. Does this address your question?

Response: FDA will get back to us on question.

3k) For Studies HL, HQ and HT (active—controlled databases), we searched for adverse
events related to syncope and ECG findings in the listings for SAE, discontinuations due
to ABS, and potentially clinically significant AEs. We will be providing all vital signs

’ and ECGs for these identified patients. ‘

Response: FDA agreed with the approach to this question.

3j) and 31) Nothing to clarify

APPEARS THIS WAY
0N oazamm



Minutes from Teleconference with FDA

Zyprexa Bipolar Maintenance NDA 20-592 8019

Date: October 27, 2003 .

FDA Participants: Paul Andreason, Teresa Podruchny, and Doris Bates

Lilly Participants: Mauricio Tohen, Sara Corya, Greg Brophy, Michele Sharp, Rick
Risser, Giedra Campbell, and Krisann Van Hoosen

Discussion during teleconference was in response to request for clarifications on

Questions 3b, 3a, 3h and 3i from Approvable Letter (dated September 22, 2003).
Request for clarifications were communicated to FDA via e-mail on October 16 and
October 21. ‘

Clarification #1

With respect to question 3b from approvable letter (question re: treatment—emergent
suicidality), we have interpreted this request as asking for 2 analyses. One analysis
evaluating treatment-emergent adverse events and the other analysis evaluating HAM-D
Item 1 and 3. We received clarity during our teleconference on Oct. 7 regarding HAM-D

analysis, but did not ask for clarity regarding adverse event analysis.

We are preparing an analysis of treatment-emergent adverse events possibly suggestive
of suicidality by searching for the following MedDRA terms: completed suicide, suicidal
ideation, suicide attempt, self-mutilation, intentional self injury, self-injurious ideation,
self-injurious behavior, depression suicidal, accidental overdose, non-accidental

overdose, overdose NOS, multiple drug overdose. We will provide an analysis for open-
label period (olanzapine only) and for double-blind period (olanzapine vs placebo). Does
this approach seem acceptable to address your concern?

Response during October 27 teleconference

Proposal is acceptable.

Clarification #2

During Oct. 7 teleconference, we Were seeking clarification on why you have requested
Site E. , , , . 3 

“—7

M49L w.
Res onse durin October 27 teleconference

FDA indicated that they were not able to provide us additional information.

 
 



Clarification #3

We have reviewed the clarification received last Friday, October 17 regarding clinical
questions [c,d,e,h and i] in the Zyprexa bipolar maintenance approvable letter. We

appreciate your responsiveness and assistance with obtaining clarity on these questions.
We believe that we understand your clarification regarding questions 0, d and e.

However, for questions h and1, we still have some concerns. To ensure that we
understand the clarifications given for these questions, we have provided an analysis plan
that we believe adequately addresses your request. We would appreciate confirmation
that you agree that this analysis plan will adequately respond to questions h and i.

Would you please confirm that:

1) we have correctly identified the study periods to be considered ("Periods Considered"
column) and the corresponding therapies considered ("Therapies Considered" column)
for each analysis .

2) the analysis requested for question 3h is accurately described in the attached analysis
plan under the HGHL analyses for Cholesterol (ie last analysis under Analyses
Performed)?

To address your request in the Oct. 17 clarification for question i ["Please perform this
analysis on the pivotal trial and all databases with placebo- controlled double blind

monotherapy treatment."], we have identified the additional placebo-controlled bipolar
studies that have double—blind olanzapine monotherapy treatment periods (Studies
HGEH, HGGW and HGGY) and included them in the attached analysis plan. Each of
these studies is an acute study ofvarying length (ie 3, 4 or 8 week) with no open label
lead-in periods. In Study HGEH, 70 patients were randomized to olanzapine and 69
patients to placebo. In Study HGGW, 55 patients were randomized to olanzapine and 60
patients to placebo. In Study HGGY, 370 patients were randomized to olanzapine and
377 patients to placebo. Please confirm that inclusion of analyses from these studies
addresses your request.

Response during October 27 teleconference

FDA stated that we do not need to provide analyses for urine ketones, because we have

already implemented the hyperglycemia and diabetes labeling request (submitted .

September 18,2003). FDA indicated that we should continue to provide analyses for
eosinophils, uric acid and cholesterol.

FDA indicated that they are interested in placebo—controlled double-blind analyses for
patient exposures of at a minimum of 8 weeks. Therefore, we need to provide analyses
from Studies HGHL and HGGY only and n_ot fiom Studies HGEH and HGGW. The

analyses should use baseline as the visit before treatment is initiated or the first day
treatment is introduced and endpoint as the last visit in the double—blind phase. These
analyses should be a comparison of olanzapine to placebo.

See Attachment A for the analysis plan that resulted from this discussion.



.5535,5E,mm:35%:,.m3m32>2960wasmac“£83wmmNam“VOOE35m8mm3:83“aoomvwas?»HEB$5.53mnofis88H230E“43w“:cmN0322:an8AEmEcmNNon?»amm33%Ramona?6E»muummfiuoanumo85203vQuench€53GuanoE60$".onmmwas?»momvmomfimfiaonnmEnema?EH83?bwfinflommo852qummomma."00:20.3“bagnoEmmamoumafinonnaunuwHoEo¢58uaobmo85205N.,«flange8Rieman—Eomowamno:82_459080-33585Hm9unmomemm>=moufiomzmusaomumom”888$.H05€83-298uHmmmomumaoHmaomofifimfiNam”303335“? 
    

@ESswagE:xxxmimoamoma93.23Egg83?:buoyma85m33%33NNN39¢QED03anw8.0.«mm;68m£§m-0353.wewas3633xxxx353204%0353586aas,“Mafia5NESumassoc.3mafia88m5%RB05E039%an
XN.XEfigfimom8258%?on8NXXEo<cub30833T2:mam;”wuss—gm339:8Amnotch33%xxxx83226as053532ES.33?Em55umEmacfifissomEwmv2:cmN«moan«an.H:095932ANAcoho—.65035>cow—“3.9mmE;2:33»!3.8665033qu3383.5

.5cmNN:8283325.

  

353%.;8m1w:

llllllllllllllllllllull56:5.8227.30335293.E39:92..<azasmofi: _. ,



Page 1 of 2

Bates, Doris J 

From: Bates, Doris J

Sent: Friday, October 17, 2003 3:41 PM

To: 'Sharp_Miche|e@|illy.com'

Cc: Bates, Doris J

Subject: RE: Zyprexa NDA 20-592 8019 -- Process-Related Info

Good afternoon Michele,

I have received the following information from Drs. Andreason and Podruchny. They are in agreement

with the Lilly minutes of our October 7 teleconference, with the following points of clarifications added.

*********************’1‘*************************************************

With regard to clarification of items discussed in the teleconference of 10/07/03 with the Sponsor

_ regarding 20592_s019:

3I: Please provide a presentation of the laboratory values eosinophils, uric acid, urine ketones, and

cholesterol (<200 mg/dL at baseline and >250 mg/dL or a change of 50mg/dL) from the beginning of

the open-label enrichment to the last visit of double blind and from the beginning ofthe double blind
period to the end'of the double blind period. Please perform this analysis on the pivotal trial and all
databases with placebo- controlled double blind monotherapy treatment.

Further clarification for 3c,d,e:

We request a revised patient disposition table. Although most of the following examples were corrected

for the purpose of efficacy analysis, they do not appear to have been corrected in the disposition table.

This internal inconsistency is what brought these cases to our attention.

Please explain what appear to be discrepancies seen in information (as seen inf. 3 files) regarding M4)
disposition. Specifically, between what the text reads and how the disposition is coded. The patient

numbers provided in the telecon were examples. Another example is patient 212. This patient was coded
as a discontinuation at visit 110 for an AB when he/she relapsed at visit 101. Therefore to capture this

patient in a disposition table as a discontinuation secondary to an AB was confusing to the reviewer.

Please verify‘that all patients who met relapse criteria were discontinued as relapsed and that this time

was accurately coded for purposes ofboth efficacy analysis and disposition table construction.

Though this did not come up in the teleconference, please provide a definition for the term “Reporting

Interval Completed” as used in the disposition tables in study HGHL.

Further clarification for 3H. baseline for the cholesterol evaluation = before olanzapine is

initiated or the first day of the first introduction of olanzapine.

00771;] (Bates W2 @.

Reguhtory Q’m/lett Manager

02mm quuropflammco/bgz’mfflmg Q’rozfuctr

@7125) 0/”ng fwfimtzbrz ]

10/17/2003
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Division of Scientific investigations
Office of Medical Policy
Center for Drug Evaluation and Research
Food and Drug Administration
Rockville MD 20857

CLINICAL INSPECTION SUMNIARY

DATE: July 25, 2003

TO: Doris J. Bates, Ph.D., Regulatory Health Project Manager

Teresa A. Podruchny, M.D., Medical Officer

Division ofNeuropharmacological Drug Products, HFD-120

THROUGH: Khin Maung U, M.D., Branch Chief
Good Clinical Practice Branch 1, HFD-46

FROM: Ni A. Khin, M.D., Medical Officer

Good Clinical Practice Branch 1, HFD-46

Division of Scientific Investigations

SUBJECT: Evaluation of Clinical Inspection

NDA: NDA 20-592/SE1-019

' APPLICANT: Eli Lilly and Company

DRUG: Zyprexa (olanzapine)

THERAPEUTIC CLASSIFICATION: Type S

INDICATION: Long-Term Treatment of Bipolar I Disorder

CONSULTATION REQUEST DATE: February 3, 2003

ACTION GOAL DATE: September 21, 2003

I. BACKGROUND:

Olanzapine (Zyprexa) is an atypical antipsychotic agent. It is approved for use in treatment of

schizophrenia and the short-term treatment of acute manic episodes associated with Bipolar I
Disorder. In this application, the sponsor has requested the use of Olanzapine in the long-term

treatment of Bipolar I Disorder. The application is based on protocol FlD-MC-HGHL entitled

“Olanzapine Versus Placebo in Prevention of Relapse in Bipolar Disorder.”

The study is a randomized, double-blind, parallel study of subjects who have responded to acute

open-label (6 yo 12 weeks) Olanzapine treatment and are in symptomatic remission of an index

manic, mixed or depressive episode (with or without psychotic features). Subjects with a DSM-



IV diagnosis of bipolar I disorder and display an index manic or mixed'episode (with or without

psychotic features) according to the SCID-I/P were included in the study. The primary objective
of this study is to assess the efficacy of olanzapine compared with placebo in prevention of

relapse into a manic or mixed episode among bipolar patients who have responded to acute open-

label olanzapine treatment and are in symptomatic remission of an index manic or mixed

episodes.

This study was organized into four study phases:

1) screening (two visits over a 2—7 day period);

2) open-label treatment phase (seven visits over 6—12 weeks);

3) subjects in symptomatic remission were entered into the double-blinded test article versus

placebo phase (12 months/16 visits); and

4) rescue phase for subjects that relapsed in phase 3 (maximum of six months not to exceed

twelve months from the start of Phase 3).

Primary efficacy criteria was symptomatic relapse ofmania and depression based on an increase

in total scores of the Young Mania Rating Scale (Y-MRS) and Hamilton Psychiatric Rating

Scale for Depression 21 items (Ham-D) during 12 months of therapy respectively. Symptomatic
remission of mania was defined as achievement of a Y-MRS total scores of 12 or less at two

consecutive visits. Symptomatic relapse ofmania was based on achievement of a Y-MRS total

score of at least 15 or hospitalization for mania associated with bipolar disorder after having met

the criteria for symptomatic remission. Symptomatic remission of depression was defined as

achievement of a Ham-D total soores of 8 or less at two consecutive visits. Symptomatic relapse

of depression was based on achievement of a Y—MRS total score of at least 15 or hospitalization

for depression associated with bipolar disorder after having met the criteria for symptomatic

remission. Symptomatic relapse ofbipolar 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. Symptomatic

remission was assessed for all patients and symptomatic relapse was assessed for all patients
who remitted.

Inspection assignment was issued in February 2003 for I: 3 domestic sites: DrsJ: 3 and

Hartford because these investigators enrolled a C 3 number of subjects in the study. I: 3 N4)

1: :1

11. RESULTS (by site): -

Center # Location ASSIGNE EIR CLASSIFICATION

DATE RECEIVED

DATE .

Dr. Hartford 02-03-2003 06-19-2003 NAI

C.W .1

 

  

  
 

  

 

NAME  
 

  
b(4)



HARTFORD, M.D.

Hartford Research Group conducted this study at two geographic sites. 71 subjects were

screened at the Cincinnati site and 21 subjects at the Dayton site (92 total). 69 subjects entered

Phase 2; 23 subjects entered Phase 3. Those subjects who dropped out either experienced

adverse events, were non-compliant or withdrew consent. Five subjects completed the study in

Phase 3 or 4. An audit of 25 subjects’ records was conducted; informed consents were verified

for all 92 subjects. A one-item Form FDA 483 was issued. Twelve subjects signed informed

consent (version 1/6/00) but did not sign modified informed consent (version 10/26/00) in a

timely manner. The modified informed consent added additional risks of liver problems and

high blood glucose. Overall, data appear acceptable.

m4; Wt

III. OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS

For the study sites that were inspected, there was sufficient documentation to assure that all

audited subjects did exist, fulfilled the eligibility criteria, that all enrolled subjects received the

assigned study medication, and had their primary efficacy endpoint captured as specified in the

protocol and amendments at Dr. Hartford’s site. Although Dr. Hardford did not reconsent 12

subjects with the revised informed consent in a timely manner, data from this center appear

acceptable for use in support of supplemental NDA.
~’______.'

no

L... ' ‘ ___1

Ni A. Khin, M.D., Medical Officer

Good Clinical Practice Branch 1, HFD-46 '

Division of Scientific Investigations



CONCURRENCE:

Khin Maung U, M.D, Branch Chief

Good Clinical Practice Branch 1, HFD-46

Division of Scientific Investigations

Key to Classifications

NAI = No deviation from regulations. Data acceptable

VAI = Minor deviations(s) from regulations. Data acceptable

VAIr= Deviation(s) form regulations, response requested. Data acceptable

OAI = Significant deviations for regulations. Data unreliable

cc:

NDA 20-592/SE1-019

HFD-45/Division File/Reading File

HFD-45/Program Management Staff (electronic copy)
HFD-46/U

HFD-46/Khin

HFD-46/Friend

HFD-46/George GCPBI Files

rd:NK:07/25/03

0:\NK\CIS\NDA2059ZSE1 019 Olanz LT-bz'polar CIS. doc
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Minutes of Meeting

NDA 20-592 / SE1-019: Zyprexa (olanzapine) Tablets, 2.5, 5, 7.5, 10, 15, 20 mg

Eli Lilly & Co.: Bipolar Disorder, Maintenance Therapy
Supplemental NDA Virtual Filing Meeting Minutes

DATE: January 17, 2003

INPUT RECEIVED FROM: R. Katz, P. Andreason, T. Podruchny, B. Rosloff, T. Oliver, S. McLamore,

K. Jin, R. Kelly, R. Uppoor, V. Tandon, L. Stockbridge, N. Khin

Background: Olanzapine is currently approved in the treatment of acute manic episodes both as
monotherapy (8-006) and is under review as adjunctive therapy with lithium or valproate (S-018. Post
Meeting Note: S-018 was approved July 10, 2003). The original approved indication is schizophrenia.
S-019 is a standard efficacy supplement proposing the use of olanzapine as monotherapy in the long-

term treatment of Bipolar l Disorder.

Summary: The supplemental NDA is an all-electronic submission and was found fileable in all

pertinent disciplines. It is classified 68 (approved chemical entity, new indication, standard priority).
The receipt date was November 21, 2002; the filing date is January 20, 2003. The action due date is

September 21, 2003. This action will require Dr. Katz’ signature. All reviews should be completed by
mid-August, 2003.

Discussion: The formal meeting was cancelled due to inclement weather: these minutes

summarize the online information collected in lieu of holding the meeting.
CMC: Fileable for CMC; the CMC review has already been completed (EA categorical exclusion,

approval recommendation).
Pharm/Tox: No P/T review is needed; no new pharm/tox data and no pharm/tox related additions or

revisions to labeling are included in the supplement.

Clin Pharm/Biopharmaceutics: Fileable for Biopharmaceutics review, probably limited to labeling;

there does not appear to be significant new information in this submission. Drug interactions are of

most relevance for 8-018; 8-018 and —019 may be reviewed in tandem.

Clinical: Fileable for clinical review, with no significant issues identified.

DSI: A DSI audit will be performed fort 3 US sites 5: 1 M4)
E j ; also Dr. Hartford from Cincinnati, n = 93 entered, 22 randomized). Because these are
domestic inspections, no formal consult request is needed.
Statistics. Fileable for statistics. A request for datasets (review issue) has been provided to the RPM

for inclusion'In the 74-day letter.
DDMAC: No filingIssues were identified by DDMAC.
Regulatory/ Project Management (with Post Meeting Notes). All team members have EDR access.
User Fees were paid prior to supplement submission. The firm has previously requested a waiver of

the requirement for pediatric studies, which was granted (May 30, 2002). The 74-day

acknowledgement/filing letter for the supplement will address these points and include the statistics

request for datasets.

There were no objections to filing the supplemental NDA. It was officially filed as of this date. The Lilly

contact person, Ms. Michele Sharp, was telephoned at 12:50 pm. and informed of the filing decision.

Post Meeting Notes: The 74-day letter was transmitted to the firm on Day 74, February 4, 2003 (e-

mail).

Please see electronic signature page

Doris J. Bates, Ph.D.

Regulatory Project Manager
For the attendees
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