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DEPAR1MENT OF HEALTH" HUMAN SERVICES 

NDA20-592 

Eli Lilly and Company 
Attention: Timothy R. Franson, M.D. 
Lilly Corporate Center 
Indianapolis, IN 46285 

Dear Dr. Franson: 

PIlbIlc Heald! Service 

Food IDd Drug AdmiDistration 
Roc:kvilIe MD 208S7 

SEP 30 1900 

Please refer to your September 22,1995, new drug application submitted under section SOS(b) or 
the Federal Food, Drug, and Cosmetic Act for Zyprexa (olanzapine) 2.S mg, S mg, 7.5 mg, and 
10 mg Tablets. 

We acknowledge receipt of your amendment of September 16, 1996. 

This new drug application provides for a new chemical entity indicated for the treatment of the 
manifestations of psychotic disorders. 

We have completed the review of this application including the submitted draft labeling and 
have concluded that adequate information has been presented to demonstrate that the drug 
product is safe and effective for use as recommended in the draft labeling in your submission 
of September 16, 1996. Accordingly, the application is approved effective on the date of this 
letter. 

As discussed during the September 17, 1996, working meeting (telecon) with the Division, and 
as amended ill several follow-up faxes and telephone conversations, the draft labeling was 
revised and is included as an attachment to this approval letter. These revisions are terms of 
the NDA approval. Marketing the product before making the revisions, exactly as requested, 
in the product's final printed labeling (FPL) may render the product misbranded and an 
unapproved new drug. 

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days 
after it is printed. Please individually mount ten of the copies on heavy weight paper or 
similar tnaterial. For administrative purposes this submission should be designated "FINAL 
PRINTED LABELING" for approved NDA 20-S92. Approval of this submission by FDA is 
not required before the labeling is used. 

Should additional infortnation relating to the safety and effectivene~s of the drug become 
available, revision of that labeling may be required. 
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We remind you of your Phase 4 commitment, specified in the submission of September 16, 
1996, 

_ ProtoCOls, data, and final repons should be submitted to your 
IND for this product and a copy of the cover letter sent to this NDA. Should an IND not be 
required to meet your Phase 4 commitment, please submit protoCOl, data, and final repons fo 
this NDA as correspondences. For administrative purjXlses, all submisfions, i..Jcluding 
labeling supplements, relating to Phase 4 commitments must be clearly designated "Phase 4 
Commitments." 

Validation of the regulatory methods has not been completed. At thr; present time, it is the 
policy of the Center not to withhold approval because the methods are being validated. 
Nevertheless, we expect your continued cooperation to resolve any problems that may be 
identified. 

We remind you that you must comply with the requirements for an approved NDA. set forth 
under 21 CFR 314.80 and 314.81. 

If you have any questions, please contact: 

CDR Steven D. Hardeman, R.Ph. 
Project Manager 
(301) .394-5533 

Sincerely yours, 

~~-~ ~ (~O('7L 
Robert Temple, M.D. 
Director 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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Memorandum Department o~ Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation anoj Research 

DATE: September 30, 1996 

Paul Leber, M.D. 
Director, 
Dlvlalon of Neuropharmacological Drug Producta 
HFD·120 

--------

SUBJECT: Approvel Recommendation on NDA 20·592 ZyprexelBl [olanzaplne] 

TO: File NDA 20·592 
& 

Robert Temple, M.D. 
Director, Office of New Drug Evaluation 1 

The NDA for Zyprexa was declared approvable on 8/30/96. My support for 
that action and my views of the evidence supporting it are provided in 
memoranda that I wrote to the file on 8/18/96 and 8/30/96. 

This memorandum serves only to document my endorsement of the final 
approval action. 

Dr. Andreason has now completed his review (9/26/96) of the firm's 
responses to requests made to the 8130/96 approvable action. 

The Produc: labeling presented in the approvable action letter has been 
modified to a minor degree as a result of negotiations with the firm over the 
past several weeks. How the final labeling proposal was developed is 
summarized in Dr. Laughren's memorandum of 9/27/96. 

In addition to the documents prepared by Drs. Andreason and Laughren, I have 
personally reviewed the final product labeling. 

Reo::ommendation: 

!ssue the approval action letter and 
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MEMORAIilDOM DUu.TMDrr 01' DAL'rB AND Bt1MNt SDVICES 
POBL1C DAL'rB SDVXCE 

I'OOD AND DROG ADKIlI1J:S'l'IUI.TION 
carro !'OR DROG ~IOlI1 AND USURCR 

DA'l'E : 

FROM: 

September 27, 1996 

Thomas P. Laughren, M.D. 
Team Leader, Psychiatric Drug Products 
Divisi.on of Neuropharmacological Drug Products 
HFD-120 

SUBJECT: Recommendation for Approval Action for 

TO: 

Zyprexa (olanzapine) for the treatment of psychotic 
disorders 

File NDA 20-592 
[Note: This overview should be filed with the 9-16-96 
submission.] 

1 . 0 BACKGROUND 

In our 8-30-96 approvable letter, we requested a safety update, a 
foreign regulatory update, a world literature update, and a 
commitment to conduct a relapse prevention study. In the 
biopharmaceutics area, we identified our preferred dissolution 
methodolo~y and specifications, and we aSked the sponsor to 
consider a further exploration of the population PK database as an 
approach to providing additional information regarding dr~g 

interactions. We also attached our proposal for labeling. Lilly 
responded formally to the approvable letter with the 9-16- 96 
submisslon. 

The review team, up to the level of Team Leader, interacted with 
the sponsor over a perIod of several weeks to arrive at the version 
of labellng [LABOLNPS.AP31 that is included with the approval 
letter. The sponsor responded initially with an alternative 
labeling proposal on 9-6-96, including additional modifications on 
9-9-96. We responded with a counterproposal that was faxed to 
Lilly on 9-16-96. The sponsor responded with faxes dated 9-16-96 
and 9-17-96, and we held a teleconference with the sponsor on 9-17-
96, reaching agreement on most cf the disputed issues. Lilly 
provided language consistent with these agreements in faxes dated 
9-18-96 and 9-19-96. Additional faxes dated 9-18-90 and 9-20-96 

1 
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addressed 
addressed 
labeling 
confirmed 
which is 
tt-.':!m. 

remaining issues for pharmacology and a S-18-96 fax 
remaining chemistry issues. We faxed a final version of 
on 9-23-96, and Gary Tollefson, M.D., from Lilly, 
late on that same day thal this version of labeling, 

included with the approval package, was acceptable to 

Dr. Paul Andreason reviewed the clinical sections of t.he 9-16-96 
response to the approvable letter, including the saf.~ty update, the 
lit2rature update, and the regulatory status update. 

2.0 SAFETY UPDATE 

The safety update included reports of deaths, serious adverse 
events, adverse dropouts, and patients experiencing potentially 
clinically significant changes in vital signs, laboratory values, 
and ECGs. This update covered a period from 7-15-95 through 8-14-
96 for deaths and serious adverse events and from 7-15-95 through 
2-14-96 for all other safety data. The safety update included data 
for 765 C' :.'nzapine patients from the primary database (690 ongoing 
patient.< for whom some safety data had already been reviewed in 
earlier submissions and 75 new patients) and for 148 total patients 
from the secondary database, including 14 olanzapine patients, and 
134 blinded patients. 

There were 5 deaths, 1 other seri?us adverse event, and 3 adverse 
dropouts, none of which CJulct be reasonably attributed to 
olanzapine treatmt~nt. Dr. Andrl'ason considered only 1 of the 
patients with potentially clinically significantly laboratory 
abnormalit.i.es to have likely nad olanzapine-related changes. That 
patient had an increase 1.n LFTs, an issue already addressed in 
labeling. 

In summary, none of th~se n=po~ts contained new or unusual findings 
that would change my view lboul ~he approvability of this drug or 
necessltate further labeling changes. 

3.0 WORI~ LITERATURE UPDATE 

The sp0r'50r's literature upl:ate covered the period from the cutoff 
datp for the origlnal ND.n. 5ubm.i.ssicn to 9-4-96, and included 159 
clinical and preclinlcal references. Dr. Andreason reviewed 
abstrRct~ for al.l the clinical references and titles for all the 
preclir.i cal references. fhesu ;:eferer.ces contained no findings 
that \,()llid adversely aff~ct tIle conclusions c.bout olanzapine's 
safety. 

., .. 
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•. 0 FOREIGN RE~llr UPDATE 

The sponsor warranted in the 9-16-96 ~ubmission that Zyprexa is not 
approved in any countries at the present time, and that no negative 
regulatory actions have been taken with regard to olanzapine. 

5.0 REQUEST FOil RELAPSE PREVENTION TIUAL 

The sponsor has committed to conducting a phase 4 study to 
adequately address t~e question of long term effectiveness. 

6.0 BIOP~CEUTICS 

The sponsor accepted our proposed dissolution method and 
specifications. 

7.0 LABELING 

Lilly proposed numerous changes to the labeling for Zyprexa, many 
of whlch we found acceptable, while others were the subject of 
negotiations with the review team over the roughly 2-week time 
period described under Background. As noted, we were able to reach 
agreement at a Team Leader level on labeling. I will comment here 
on the resolution of labeling issues that required additional data 
reVlew and discussion: 

Suggested Starting pose/Concerns About Orthostatic Hypotension: 

In our labeling proposal, we had emphasized the possibility of 
orthos ta tic changes, and recommended a focus by clinicians and 
patients on initial titration as the period of greatest risk. We 
also recommended 5 mg as the initial dose, with an increase to 10 
mg after several days. 

Our view was based partly on theoretical grounds, i.e., olanzapine 
lS a potent a 1 antagonist, and drugs with that property predictably 
have problems wlth initial titration. Common sense would lead one 
to be cautious based solely on this fact. Our recommendations were 
also based on finding (1) 5.5% of olanzapine vs 1.8% of placebo 
patients in a pool of 2 studies (HGAD and HGAP) having a 
potentlally clinically significant postural change in systolic 
blood pressure (~ 30 mmHg decrease in systolic BP, supine to 
standing), and (2) spontaneous reports of hypotension in 5.2% of 
olanzapine patients vs 1.7% of placebo patients for this same peol. 
These patients also differed in the incidence of dizziness and 

3 
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tachycardia. In addition, there were 15 instances of syncope in 
phase 2-3 trials, some of which occurred fairly early in treatmep.t. 
Phase 1 data were also suggestive of a dose response relationship 
for syncope during initial titration. 

The sponsor argued against a focu~ on initial titration as a period 
of risk, and also against a recommendation for 5 mg as a starting 
dose. They argued that their placebo controlled dose response 
studies did not show a difference between orthostatic effects 
between the 5 and 10 mg doses, however, these studies weren't 
designed to detect this effect, e.g., blood pressure wasn't 
moni tored at a time most likely to reveal an effect. They also 
argued that olanzapine is 100-fold less potent as an a 1 antagonist 
than risperidone, and that a 10 mg initial dose was well tolerated 
in the vast majority of patients receiving this dose in the 
clinical trials. 

Comment: After. much discussion, we agreed to precautionary 
language that did focus on initial titration as a period of 
concern, and a recommendation for 5 or 10 mg as the starting dose, 
out of consideration of the possibility of dose dependency for the 
or~hostatic effect. In addition, 5 mg will be the recommended dose 
for potentially vulnerable patients. 

para from Loog-Term Trials Pertinent to Risk Of Tardiye pyskinesia: 

In ou!: labeling, we had removed from the standard tardive 
dyskinesia warning Lilly's reference to data from a pool of 
haloperidol controlled long-term extension trials suggesting a 
higher rate of emergence of dyskinetic events for haloperidol 
compared to olanzapine. The pool was based on studies HGAD, E003, 
and HGAJ. It Included 707 olanzapine and 157 haloperidol patients 
who were free of dyskinesia at entry into th~ extension phase, and 
were exposed to olanzapine or haloperidol for a median duration of 
237 and 203 days, respectively. Usir.g criteria that seemed 
reasonable, there did appear to be a greater incidence of 
dyskInetic symptoms :cr haloperidol compared to olanzapine, using 
several approach0s. 

Li Lly obJected, arguing that these are valid data that provide 
important information for prescribers. We acknowledged that, In 
the past, we have generally not permitted claims of reduced risk of 
tardive dyskinesia, but that such claims have generally been based 
eIther on theoretical considerations or on a lack of new cases in 
databases that were not adequate for detecting this event. While 
we further acknowledged that the data are suggestive of a possible 
difference between olanzapine and haloperidol regarding risk of 
treatment emergent dyskinesia, nevertheless, we argued that it is 

4 
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difficult to know their usefulness in predicting the relative risk 
of tardive dyskinesia for the two drugs at later and possibly more 
relevant time points. Since the inclusion of suc~ data in labeling 
would represent an important departure from our usual practice, we 
indicated that it would be a decision necessitatir.g more work 
internally and likely consultation with outside experts. 
Comment: We agreed to consider expeditiously a supplement that 
addressed a modification of the tardive dyskinesia statement, and 
the sponsor agreed to accept our decision not to include these data 
at this time. 

Dyration of Prolactin Eleyation: 

In our labeling propo~al, we had n)ted the finding that prolactin 
levels are elevated by olanzapine treatment, and that "the 
elevatior, persists during chronic administration," since this 
phrase is in the standard prolactin statement for some 
antipsychotic drugs. 

Lilly objected to thl.s ~ 'rase, arguing that, while a modf;st 
increase is apparent early ~n treatment, endpoint analyses reveal 
no difference between olanzapine and placebo, unlike the data for 
haloperidol arms in thesp studies which reveal a persistent 
elevaUon for that drug. They wanted to add a sentence to the 
Hyperprolactinemia statement noting the finding of no difference 
at endpoint, and to note later in labeling that the elevation is 
transient. However, we disagreed with their argument that 
prolactin elevation with olanzapine has been demonstrated to be 
transient. The LOeF analysis is not the most pertinent, since it 
carries forward the levels for many placebo patients who dropped 
out very early. The most relevant analysis is observed cases at 
week 6, and here, the data show a clear dose response relationship, 
however, there is insufficient power given the attrition to achieve 
statistical significance. Furthermore, the data from extension 
trials revealed that :nolactin levels are elevated compared to 
baseline, albeit to a modest extent and without a placebo control. 

~: ThG sponsor agreed to our preference to characterize the 
effect as persisting, providing we ackn0wledged that the elevation 
d~lrlng longer t",rm treatment was modest. We agreed to this 
quallficatlon. 

AdeQ!late Characte"ization of Wejght Gain Observed with Olanzapine: 

In our labeling, we added a Precautions statement 
overall the weight changes observed with olanzapine 
Lilly wanted to qualify this statement, by emphasizing 

5 
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the effect is most prominent in patients who are underweight at 
baseline, and they wanted to move the statement to Adverse 
Reactions. 

We agreed with moving this statement to Adverse Reactions. We also 
agreed to acknowledging in the statement the fact that larger 
changes are observed in patients with lower BMls at baseline. 
However, we noted that the statemenc must also acknowledge that, 
despi te this differential effect 0" the basis of BMI, the weight 
gain was observed generally for olanzapine patients, despite the 
8MI category. In fact, the longer-term extension data revealed 
that the effect is even more prominent during longsr-term use, with 
almost half of even the overweight patients taking olanzapine 
experiencing a 2 7% increase in body weight compared to baseline. 
This finding also needs to be incorporated into tht\ revised 
statement. 

~: The sponsor agreed to our revised statement, located in 
the Adverse Reactions section. 

~commended Monitored ReQardinQ Concern: about LFT Increases: 

In our labeling, we had recommended baseline transaminases in all 
patients being considered for treatment, with followup monitoring 
monthly tor any patients having clinically significant baseline 
abnormalities. Lilly objected, arguing that routine screening of 
all patients is unnecessary. They proposed alternative language 
that recommends monitorin9 only in patients who already have 
slgnl:lcant hepatic disease. In reconSidering this issue, 
includ~ng an examination of a consult done for Lilly by Hy 
Zlmmerman, we were inclined to agree that requiring baseline LfTs 
l~ aU patients would be excessive, and in fact, would not be 
conslstent with our labeling for other recently approved drugs with 
a slmilar profile of transient, asymptomatic transaminase increase. 

Corrunme[Jt: We agreed to a slightly mC'.jified version of Lilly's 
proposed labeling tnat noted the finding and recorru"ended that 
cautlon should be observed in patients with hepatic impairment. 

AdeQyacy of Available pata Pertinent to LonQ-Tgrm Efficacy...>U. 
Ola[Jza.,l[Je: 

In ~~c labeling, we had not permitted Lilly to describe the 
efficacy findlngs from patients extended from the short-term phases 
of thelr efficacy studies, even though these data were suggestive 
of an effect. We argu-!d tha.t studies of this design are basically 
fla~~d, i.e., the randomization is violated, since only responding 
patients are cOl1tinuf!d in the extension phase. They wanted to 

6 
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distinguish between continuation effects and relapse prevention 
effects, however, we noted that this basic flaw would apply whether 
one is focusing on either. We indicated that is was our view that 
these studies cannot provide definitive data pertir.ent to the 
question of long-term efficacy, and to include these data would 
undermine our current approach to this issue in labeling. Further, 
we reminded the sponsor that the labeling acknowledges under Dosage 
and Administration the usual practice of contj.nuing responding 
patients, so that including this information would not strengthen 
labeling in any way from the clinician's standpoint. 

Comment: We discussed this 
the sponsor agreed with 
information in labeling. 

matter at some length, but in the end, 
our preference to not include this 

B.O CONCLOSIONS AND RECOMMENDATIONS 

I believe that Lilly has submitted sufficient data to support the 
conclusion that Zyprexa is effective and acceptably safe in the 
treatment of psychcsis. I recommend that we issue the attached 
approval letter with the mutually agreed upon final labeling. 

CC: 
Oog NDA 20-415 
HFD-120 
HFD-120/TLaughren/PLeber/PAndreason/GDubitsky/SHardeman 
HFD-IOO/RTemple 

DOC: MEMOLNPS.APl 

7 



PDF page 14

-----

FINAL PRI1-lTED LABELING HAS NOT BEEN SUBMITTED TO THE FDA. 

DRAFT LABELING IS NO LONGER BEING SUPPLIED SO AS TO ENSURE 

ONLY CORRECT AND CURRENT INFORMATION IS DISSEMINATED TO THE 

PUBLIC. 
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RAlvie" and Evaluation o~ Clinical Data 
NDA • 20-5112 

Sponsor: 

Drug: 

Haterial Submitted: 

Correspondence Date: 

Date RAlceived: 

I. IlIacltground 

Eli Lilly and Company 

Z¥PREXA- (olanzapine) 

Response to Approvable Letter 
and Safety Update 

September 16, 1996 

September 17, 1996 

ZYPREXA- (olanzapine) is an antipsychotic agent that belongs to t~,e 

thienobenzodiazepint: class. On August 30, 1996, FDA issued an 
approvable letter for the olanzapine NDA 20-592. In the approvable 
letter a number of reVlSlons to the sponsor's laDeling were 
proposed. FDA requested a safety update to include reports of 
deaths, serious adverse events, adverse dropouts, and potentially 
clinically Significant changes in vital ~igns, laboratory values. 
and ECGs from clinical trials and any post-marketing safety data. 
FDA also requested a world-wide literature update, a foreign 
marketing and l&,eling update, and a commitment from the sponsor tC) 
perform a postrnarketing study on the efficacy of nlanzapine in 
preventing the relapse of the acute symptoms of schizophrenia. FDA 
also requested that the sponsor adopt a di fferent dissolution 
specification. 

II. Safety Update 

A. Scope of the Safety (JpcDte 

The initial safety update covered the period from 2/15/95 through 
10/31/95 for deaths and serious adverse events and from 2/15/9~ 
through 7/14/95 for all other types of safety data. The revie~ of 
the first 4-month safety upd.ate was performed by Greg Dubi tsky, 
M.D. in a review dated July 29, 1996. The current safety update 
covers from 7/15/95 through 8/14/96 for deaths and serious adverse 
events and from 7/15/96 through 2/14/96 for all other safety data. 

Clinical trials contributing to this safety update were divided 
into a primary and secondary database DY the sponsor. The primary 
safety database consisted of 4 open-label extension studies of 
Phase 2 and 3 multicenter clinical studies and 10 open-label phase 

'&9- 1 JlDA 20-512 
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three studies that are en·.Jl!Ierated in Table 1. The secondary 
database include~ the following, which are enumerated in Table 2: 

• three clinical pharmacology trials. 
• four open-label studies done in Japan. 
• eleven Phase 3 studies whi~~ are still blinded. 
• five open-label Phase 3 studies in wtich <15% of the planned 
number of pa,t1ents had been enrolled as of 2114/96. 

The sponsor statesl that there are 765 pati~nts represented in the 
primary database: 690 patients are ongoing patients from the 
clinical trials presented in the NDA 20-592 submission and 75 new 
patients from new protocols. Doses of olanzapine ran from 1-25 
mg/day. The secondary database comprised studies enrolling 148 
patients, 134 of whom remain behind the study blind. The sponsor 
did not provide estimates of cumulative exposure to olanzapine in 
these recent data. 

The sponsor provided the following data for the primary database: 

• Deaths 
• Serious Adverse Events 
• Adverse Dropouts 
• Potentially Clinically Significant Adverse Events as defined 

in the original NDA submission. 
• Potentially Clinically Significant Ctanges in Vital Signs and 

Weight 
• Potentially Clinically Significant C11anges in Clinical 

Che~istry Analytes 
• Potentially Clinically Significant Changes in Hematology 

Analytes 
• Potentially Clinically Significant Chlmges in Urinary Analytes 
• Potentially Clinically Significant Changes in ECG Intervals 

and Heart Rate 

The PCS criteria used to identify these patients was identical to 
the criteria applied in the previous safet:y update. 

The sponsor provided the following data for the secondary database: 

lThe numbers of patients in the primary and secondary 
databases were conveyed to this reviewer via telephone by Anne
Marie crawford of Eli Lilly and Company as this information was not 
in the safety update.. The sponsor will prepare an addendum 
containing this information. 

page 2 RDA 20-512 
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• Deaths 
• Serious, Unexpected and Possibly Causally Related Adverse 

Events ("Alert Events") 

This data is mere than adequate for this safety update. 

B. Review _thodology 

LinE listings of COSTART terms were exaJrined for all deaths, 
serious or "alert" events, or events leading to discontinuation, to 
detect the occurrence of any adverse events judged to be clinically 
important. For any such event or any event with a non-specific 
COSTART term, the corresponding patient summary was reviewed. A 
judgement was made regarding possible causality to olanzap~ne. 

For potentially clinically significant adverse events in the 
Primary Database, listings were examined to detect any events not 
previously observed in the origincl NDA database. 

Line listings of patients with potentially clinically significant 
changes in laboratory, vital sign, and ECG parameters were not 
examined in detail for the fo:lowing reasons. Changes in these 
parameters were more systematically evaluated in the original NDA 
database. Data in this update were largely uncontrolled and from 
long-term use; patient exposure was not known, which did not permit 
the calculation of even uncontrolled incidence rates. Furthermore, 
changes in these parameters which were associated with clinical 
events should have been detected under the reviews of important 
adverse events. In short, a useful interpretation of the line 
listings for these variables, as presented in this submission, 
would not have been possible. 

C. Summary of Safety Findings 

Deaths 
There wer~ five newly reported deaths of olanzapine treated 
patients (during treatment or less than 31 days after treatment 
termination) that occurred between the dates of 10/31/95 and 
8/14/96. They are as follows: 

HGAJ 045-1281 44 year old African-American female with a history of 
adult onset diabetes (insulin treated), morbid obesity, and medical 
non-compliance treated with olanzapine for 537 days (her usual dose 
was olanzapine 20 mg/day). She experienced acute respiratory 
distress at home which progressed to cardiac arrest. Paramedics 
efforts at resuscitation were not successful. At autopsy the 
patient was found to have sickled cells in the liver sinusoids but 
no evidence of liver disease. It is unlikely that this patient's 
death was related to olanzapine . 

Paq. 3 )IDA :211-592 
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HGBT 241-2401 70 year old white fc~ale taking olanzapine 10 mg/day 
after 440 days of therapy. The last patient visit was January 2, 
1996 and the date of death was May 21, 1996. The cause of death 
was listed as old age. It is ~likely that the patient's death is 
related to olanzapine therapy. 

HGBT 241-2403 49 year old white male with a history of early onset 
Parkinson's Disease. The death, which occurred after 411 days on 
olanzapine 10 mg/day, was not witnessed and an autopsy was not 
performed. The cause of death is listed as a cardiac arrest. It 
is unknown if the patient had a previous history of cardiac disease 
and he was taking Permax and Sinemet (both of which are associated 
with cardiovascular events including "heart arrest".) It is felt 
to be unlikely that the patient's death is related to olanzapine 
treatment. 

HGBG 160-1604 34 year old white male who was hit by a train 28 days 
after discontinuing olanzapine. The investigator believes that 
this most likely represents a completed sUicide though the patient 
had not reported or demonstrated suicidal thoughts or behavior 
prior to his demise. The patient's death is unlikely to be related 
to olanzapine treatment. 

HGDY 007-1308 31 year old white male who took olanzapine 10 mg/day 
for 11 days. Due to an increase in p~ychotic symptoms the patient 
was admitted to the hospital where olanzapine was discontinued and 
clozaril was started and increased to 400 mg/day. The patient was 
reported as doing "fine" in the hospital on 21 July 1996 at 7 P.M. 
but 30 minutes after this notation he was found dead. The presumed 
cause of death was "heart failure", but no autopsy was performed. 
The patient's death \~as unlikely to be related to olanzapine 
treatment. Sudden cardiorespiratory arrest has been rarely 
associated with clozapine treatment, according to Cloazaril 
labeling. 

Serious Adve~se Events 
HGAJ 723-5541 45 year old I/hite male with a history of heavy 
alcohol intake was hospitalized to work-up difficulty breathing and 
fever and the patient was found to have elevated GGT, elr.vated 
SGOT and SGPT. He was found to have a large apical thrombus and 
was placed on anticoagulants. It is doubtful that the patient's 
dyspnea and fever were related to olanzapine therapy, but 
transaminase elevations have been associated with olanzapine 
treatment. 

Adverse Dropouts 
HOCA 001-1001 was listed as dropping out due to leukopenia; 
however, the lowest reported WBC was 3.96K with a baseline of 

page .. NDA 20-512 
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5.S6K. He had no signs of infection, fever, or other sequelae of 
leukopenia. 
Patient HGAJ 004-0023 was listed as experience hepatitis; however, 
he was found to have active hepatitis C. 
Patient HGCM 155-1588 was listed as experiencing jaundice; however, 
he was found to have active hepatitis C. 

Potentially Clinically Signi~icant Adver •• Evant. 
RGAJ 333-3288 was listed as experiencing leukopenia; however, the 
lowest wac count was 2.39K with a baseline wac of ~.a2K and a last 
visit WBC of 2.77K. The patient continues on olanzapine and has 
had no symptoms of fever, infection, or other siqns of sequelae of 
leukopenia. This is another case of benign leukopenia that was 
observed in a few patients in the NDA. In the review of the NDA 
this reviewer concluded that there was no evidence that there was 
any indication of clinically significant leukopenia, neutropenia, 
or agranulocytosis. Due to concerns about significant neutropenia 
(to include agranulocytosis) occurring with other ·atypical 
antipsychotics, rare cases of leukopenia in the olanzapine clinical 
trials database were carefully scrutinized. Though the occu~rence 
rate of these cases was slightly numerically higher in the 
olanzapine treatment group compared to placebo, the aggregate data 
showed no statistically significant differences in mean change from 
bas.:!line (a measure of central tendency) or the incidence of 
"potentially clinically significant" leukopenia (a measure focused 
on outliers). It could not be concluded that this benign 
leukopenia was related to olanzapine use. 

Conclusions and Recommendations 
Only one adverse event in this update was felt to be possi~ly 
related to olanzapine therapy. 

• Liver enzyme elevations (HGAJ 723-SS41). This 
adequately described in currently proposed 
ZYPREXA. 

III. Post Marketing Study 

is felt to be 
labeling for 

FDA requested that the sponsor perform a post-marketing 
study under tND The sponsor agreed to this 

requast, but en lieu of providing a protocol, they wished to 
consult FDA as to acceptable study designs prior to doing so. 

rv. Foreign Regulatory Update and Labeling 

Olanzapine has yet to be approved in any countty though it is under 
review in several countries throughout the world. The sponsors do 

pag. 5 HDA 20-5U 



PDF page 20

not report that any foreign regulatory agency ha~ any safety or 
efficacy concerns that are impeding the approval process. 

V. World. Literature Upd.ate 

The database of archival literature for olanzapine was created and 
is maintained as follows: 

When the database wa~ created and is updated, on-line bibliographic 
search databases are queried using a fixed search strategy. Thp. 
search strategy is to query the databases through the Dialog 
service for any mention of olanzapine or LY170053. The databases 
used for this search are: 

Medline Derwent Drug File Toxline Sci Search 
Embase PsycINFO Biosis Pascal 
The importation, storage, and retrieval of these references is 
performed using Reference Manager2 • The initial search- (for NDA 
20-592 inclusion; 1995) was performed to include all histori=al 
references. After the initial search, the database has been and 
continues to be updated on a quarterly basis using the same search 
strategy. The date of the last on-line search to update the 
olanzapine database was September 4, 1996. 

A listing of titles of all 159 references was reviewed by Charles 
M. Beasley, Jr., M.D., Clinical Advisor, Olanzapine Development 
Team, Lilly Research Laboratories, who has maintained copies of and 
is familiar with the majority of these citations. 

The abstracts of the clinical references were reviewed by this 
reviewer along with the titles of the preclinical references. 
There was no information in these references that provided new 
information regarding the safety or efficacy of cLanzapine that 
should be mentioned in labeling. 

VI. Biopharmaceutics 

The sponsor addressed both questions regarding a) dissolution 
methodology and specification and b) population pK and drug 
interactions. This reviewer will defer to the biopharmaceutic and 
chemistry recommendations on these issues. 

VII. Labeling 

2This is a commercially available sottware 
tor the purpose ot creating, maintaining, 
bibliographic databases. 

Paqe , lID), 20-592 

program designed 
and sear.;;hing 
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The sponsor submitted a proposed labeling that was edited dnd 
modified by Thomas Laughren, M.D., Greg Dubitsky, M.D., and this 
reviewer. These modifications were discussed with representatives 
of the sponsor on 9/).7/96 and were acceptable to the sponsor; 
proposed labeling awaits further review by Drs. Leber and Temple. 

cc: NOAH 20-592 
HFD-120 
HFD-120/PAndreason 

GDubitsky 
SHardeman 
TLaughren 

page 7 

~-Pa J. Andreason, M.D. 
September 26, 1996 

NDA 20-512 
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I !'able 1 atudie. lIIclwllocl 1n tba apckted. ft~'i .4ldety 0.1: ..... - . .. -----

Protocol Ti tle/Dea"t;l'./Oos. I" Bge 
Number _._".- '. -... - .. -

- FlP-A-Eoo3 A Fixed Dose Ra"ge Safety .nd Efficacy Study of Olanzapi"e Versus Open-
Label Extension Haloperidol i~ the Treatment of Schizophrenia. Double-
blind cOlllParatc. c. -nt_~olJ.ecJ follo .... d by opc:l-label extension/ 50 centers 
in 15 out~ide US countrirs. Dolle range 1.0-17 .. 5 III!J/day. -

FIP-MC-HGAJ Olanzapine Versus Haloperidol in the Treatment of Schizophrenia and Other 
open-Label Extension psychotic Disorders. Double-blind comparator 
controlled followed by open-label exten.ion/174 cente~s international. 

FID-MC-HGIID LY170053 Versus Placebo .nd Halopcridol in the Treatment of open-Label 
Extension Schizophrenia. Double-blind, placebo and comparator controlled 
followed by open label extension/23 centers US and Canada. Dose range 
2.5-17.5 mqiday. 

FID-MC-HGAP Fixed-Dose Olanzapine Versus Placebo in the Treatment of Schizophrenia 
Open-Label Extension. Double-blind, placebo c~ntrolled followed by open 
label extension/12 centers US. Dose range 1.0-10.0 mq/day. 

FID-MC-HGBB Open-Label Experience with Olanzapine. Open label, single centerl 
France, Dose range 5-20 mg/day. 

FID-MC-IIGBI Open-Label Olanzapine. Open label, single centerl US, Dose range 5-20 
mg/day. 

FID-MC-KGBK Open Label Olanzapine in Treatment-Refractory Schizophrenics. Open 
label, 5 centersl Spain, Dose range 5-20 mg/day. 

FID-MC-HGBM Open-Label Clinical Tr1al on Antipsychotic Satety and Efficacy and Safety 
of Olanzapine in Schizophrenic Patients with Positive or Negative 
Symptomatology. Open label, single center I Gersnay, Dose range 10-25 
mg/day. 

FLD-Me-HGBT Olanzapine in Dopaminomimetic P~ychosis in Patients with Parkinson'S 
Disease. Open label, single center/ Netherlands, Dose range 1-15 mg/day. 

FID-MC-IIGBX Open-Label Olanzapine. Open label, single centerl US, Dose range 5-20 
mg/day. 

FID-MC-!!GCA Open-Label Expeuence with Olanzap1ne. Open label, single centerl US, 
Dose range 5-20 mg/day. -

FID-MC-HGCG Open Label Expe n ence Wl th Olanzapine. Open label, single centerl US, 
Oose range 5-20 mg/day. 

FID-MC-HGCM Efficacy and Safety ot Olanzapin~ in the Treatment of Chronic 
Schizophrenic Pat1ents Net kespond1ng to Clozapine. Open l. abel, 5 
centersl Israel. Ct,) •• range 5-25 mg/day. 

FID-MC-HGDI Open~L.bel Experience with Olanzapine in Patients Who Have Completed a 
Previous Olanzapine Clinical Trial. Open label, 6 centers I US, Dose 

~ range 5-25 mg/d~y . 

• paq. 8 !fDA 20-512 
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Table 2 Studies campr1.1ng the .econdary .af.ty databa •• 
(N-148: 134 .till blinded) 

Study Title/De.ign/Do •• Range 

Clinical Pbarmacology/Pharmacokinetic Studi •• 

FlD-LC-HGl.:J Safety and pharmacokinetic study in patients 
with cirrhosis. 

FlD-MS-EOO2 Interactions between olanzapine ar.d 

~-
levomepromazine. 

FlD-MS-HGCI Pharmacokinetic interaction betweeer. fluoxetine 
and olanzapine. 

Open label, Japan 

FID-JE-202E Late phase-II clinical 
of schizophrenia 

study: Dose findin9 study 

FlD-JE-203E Long-teLlll study: Extension study from the late 
phase II study 

FlD-JE-204E Assessment of the efficacy and safety of 
LY170053 in treatment resistant schizophrenic 
patients 

FlD-JE-20tlE The extension long·-term study of treatment 
resistant schizophrenia 

Open-Label Phase III Studies «15' Enrollment .s of 2/14/96) 

FlD-MC-HGBO I Cost effectiveness of olanzapine in treatment 
resistant schizophrenic patients. 

FlD-MC-HGCS Open-label trial of olanzapine in children with 
childhood onset schizophrenia. 

FlD-MC-HGCT Long-term open-label trial of olanzapine in 
children with childhood onset schizophrenia-
extension. 

FlD-MC-HGCY Open-label experience with olanzapine. Open-
label 15 centers 

FlD-MC-HGDB Open label experience with olanzapine in 
patients who had completed a previous olanzapine 
trial 

( 
paqa 9 HDA 20-592 
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BliDded Pha •• 3 studi •• 

nD-CA-P022 Olanzapine versus haloperidol and risperidone in 
the treatment of schizophrenia 

FID-HC-HGBA 0lanzapine versus chlorpromazine in the 
treatment of patients witb therr-py-refractive 
schizophrenia 

FID-HC-HGBF Double-blind, Olanza~ine versus clozapine in the 
treatmer.: of schizophrenia 

FlD-~C-HGBG Olanzapine versus resperidone in the treatment 
of schizophrenia and other psychotic disorders 

FlD-HC-HGBH Olanzapine versus amisulpride in the traetment 
of negative symptoms and defi::it states of 
chronic schizophrenia 

FlD-HC-HGBJ Double-blind clinical investigation of -

olanzapine versus perphenazine in patients with 
schizophrenia 

FID-MC-HGBL Double-blind, Olanzapine vs. Flupenthixol in the 
Treatment of Schizophrenia 

FlD-MC-HGBQ Olanzapine vs. Haloperidol in Partial Responders 
Aff~cted by Schizophrenia; Acute and Chronic 
Treatment 

FlD-MC-HGBU Double-Blind, Olanzapine vs. Risperi.done in the 
Treatment of Schizophrenia 

FlD-MC-HGCR Olanzapine VS. Haloperidol in Childhood Onset of 
Schizophrenia 

FlD-V! -HGCH Efficacy and Safety of Olanzapine vs. 
Fluphenazine 

paqe 10 NDA 20-592 
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/-, 

l4- DEPARTMENT OF HEALTH .. HUMAN SERVICES 

Food .nd Drug Adminiltrlllian 
AocI<ville MD 20857 

NDA 20-592 

Eli Lilly and Company 
Attention: Timothy R. FrdllSOn, M.D. 
Lilly Corporate Center 
Indillnapolis, IN 46285 

Dear Dr. Franson: 

AUG 30 19oo 

Please refer to your September 22, 1995, new drug application submitted under section 505(b) of 
the Federal Food, Drug, and Cosmetic Act for Zyprexa (olanzapine) 2.5 mg, 5 mg, 7.5 mg, and 
10 mg Tablets. 

We acknowledge receipt of your amendments dated: 

September 26, 1995 
October 3, 1995 
November 20, 1995 
December 7, 1995 
January 19, 1996 
March 21, 1996 
June 14, 1996 

September 27, 1995 
October 19, 1995 
November 27, 1995 
December 15, 1995 
January 29, 1996 
June 4,1996 
July 22, 1996 

September 28, 1995 
October 31, 1995 
December 4, 1995 
January 12, 1996 
February 1, 1996 
June 10, 1996 
July 26, 1996 

We have completed the review of this application as submitted with draft labeling, and it is 
approvable. Before this application may be approved, however, it will be necessary for you to 
respond to the following requests: 

I. Labeling 

2. 

Accompanying this letter (Attachment 1) is the Al!ICncy's proposal for the labeling of 
Zyprexa. We helieve it presents a fair summary of the information available on the 
benefits and risks of Zyprexa. 

We have proposed a number of changes to the draft labeling submitted in your original 
submission. We will be happy to discuss these proposed changes in detail, and to discuss 
any disagreements you might have with any part of the proposed labeling format or 
content. 

Post-marketing Study 

Although the evidence submitted documents the short-tenn efficacy ofZyprexa in the 
management of the manifestations of psychosis, there is no evidence bearing directly on 
the effectiveness of this drug in the maintenance treatment ofremittedlpartially remitted 
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psychotic ratients. Because it is likely that Zyprexa will be widely used for these 
purposes, it is critical that appropriate clinical .;tudits be undertaken to evaluate its safety 
and effectiveness in long-tcml use. We request that you commit to performing a study of 

subsequent to approval. Division staff would be happy to discuss this 
and any other proposals with you. Protocols, data, and final teJJOrts should be submitted 
to your IND for this product and. copy oftbe cover letter sent to this NDA. For 
administrative purposes, all submissions, including labeling supplements, relating to 
Phase 4 commitments must bi:; clearly designated "Phase 4 CCJUmtitments." 

3. Safety Update 

Our assessment of the safety of olanzapine is based on our 'review of all safety 
infonnation provided in your original and subsequent subUDSSions, including your safety 
update (January 12, 1996I1JIlendment). lbis original reyjr:w was based on an integrated 
safety database with a cutoff date of approximately 2-14-95 and on additional serious 
events and deaths reported up to a cutoffdate of approximately 10-31-95. Under 
21 CFR 314.50(d)(5)(vi)(b}, we request that you provide a finaI safety update focusing on 
deaths, serious adverse events, and dropouts for adversr: events. This finaI safety update 
can be in the same general format as your 1-12-96 safety update. 

4. World Literature Update 

5. 

Prior to the approval of Zyprexa, we require an updated report I>n the world's archival 
literature pertaining to the safety of Zyprexa. This, report should include only literature 
not covered in your previous submissions. We need your warrant that you have reviewed 
this literature systematically, and in detail, and that you have discovered no finding that 
would adversely affect conclusions about the safety of Zyprexa. The report should also 
detail how the literature search was conducted, by tvhom (their credentials) and whether it 
relied on abstracts or full texts (including tJanslations ) of articles. The report should 
emphasize clinical data, but new findings in jlredinica1 reports of potential significance 
should also be described. Should any report or finding be judged important, a copy 
(translated as required) should be submitted for our review. 

Foreign Regulatory UpdateILabeling 

We require a review of the status of all Zyprexa actions taken or pending before foreign 
regulatory authorities. Approval actions can be noted, but we ask that you describe in 
detail any and all actions taken that have been negative, supplying a full explanation of 
the views of all parties and the resolution of the matter. If Zyprexa is approved by any 
:Jon-US regulatl>ry bodies, we ask that you provide us any approved labeling for Zyprexa 
along with English lJ'IIm!ations when needed. 
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6. Biophannaceutics 

3. Please adopt the following dissolution methodology and specification for all tablet 
strengths: 

Apparatus: 
Media: 
Volume: 
Speed: 
Sampling time: 
Specification: not less than . 

b. We ask that you consider a further exploration of the population PK database as 
a.. approach to providing additioPBI information regarding drug interactioru;. 

Please submit three copies of ihe introductory promotional material that you propose to use for 
this product. All proposed materials should be submitted in draft or mock-up fonn, not final 
print. Please submit one copy to this Division and two copies of both the promotional material 
and the package insert directly to: 

Food and Drug Administration 
Division of Drug Marketing, Advertising and Communications, 
HFD-40 
S600 Fishers Lane 
Rockville, Marylll1ld 20857 

\ 
Within 10 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 such action FDA may take action to withdraw the application. 

The drug may not be legally marketed until you have been notified in writing that the application 
is approved. 

\ 
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Should you have any questions, please conl8l:t CDR Steven D. Hardeman, R.Pb., Project 
Manager, at (301) 594-5533. 

Enclosure: Draft Labeling 

Sincerely yours, 

~r I.e-u.'-('~ 
Robert Temple, M.D. 
Director 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 

, 

.' 
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DRUG STUDIES ll'J PEDlATRlC PATIENTS 
(To be completed for all NME's recommended for approval) 

NDA: 20-592 
Product: Zypreu (olalWlpiDe) 2.5ml. 5ml. 7.5ml. 10mi Tablets 

Ulty SpollSOr: 
Project Mauler: 
DivilioD: 

CDR SteveD D. Danle_a. R.Pb. 
HFD-120 

Check any of the following that apply and explain, as necessary, on the next page: 

I. A proposed claim in the draft labeling is directed toward a specific pediatric iIIn~ss. The 
application contains adequate and well-controlled studies in pcodiatric patients to suppon 
that claim. 

2. The draft labeling includes pcodiatric dosing information that il' not based on adequate 
and well·controlled studies in children. The application contains a request under 21 CFR 
210.58 or 314.126(c) for waiver of the requirement at 21 CFR 201.57(1) for A&WC 
studies in children. 

a. The application contains data showing that the COUrl!C of the diseas.: and 
the effects of the drug are sufficiently similar in adults and childre\'> to 
permit extrapolation of the data from adults to children. The waiver 
request should be granted and a statement to that effect is included in the 
action letter . 

• 
b. The information included in the applic •. tion does not adequately suppon 

the waiver request. The request shoule, not be granted and a statement to 
that effect is included In th: action letl.er. (Complete 113 and #4 below as 
appropriate. ) 

3. Pediatric studies (e.g., dose· finding, pharmacokinetic, adverse reaction, adequate and 
well·controlled for safety and efficacy) should be done after approval. The drug product 
has some potential for use in chiidren. but there is lIO reason to expect early widespread 
pediatric use (because, for example, alternative dl'Jg5 are available or the condition is 
uncommon in children). 

-----:. The applicant has committed 10 doing such studies II!> will be required. 

'------(1 ) 
(2) 
(3) 
(4) 

Studies are on,~oing. 
Protocols haw been submitted and approved. 
Protocols ha\e been submitted and are under review. 
Ifno protocrl has been submitted, on the next page 
explain the ,;tatus of discussions. 

b. I f the sponsor is nol willinp, to do pcodiatric studies, attach copies of 
FDA's written requesl that such studies be done and of the sponsor's 
written response 10 thaI n:quest. 
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Drug Studies in Pediatric Patients 

4. Pediatric studies do not need to be encO\'raged because the drug product has little 
potential for use in children. 

5. If none of the above apply, explain. 

Expll.;n, as necessary, the foregoing items: 

~!~-. 
Signature of Preparcr 

ce: 
OrigNDA 
HFD-120 Division File 
NDA Action Package 

Date 

2 
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Lilly Research Laboral~ries 
A DIVISI,"",n of PI Lilly ana ComOany 

Ldll,. Coroorale Cflnlt' 
1"01anaOO115 Indrana 46285 

'.3'7'12r6-200Q 

CERTIFICATION 

NDA Application No.: NDA 20-592 

Drug Name: lvore)( 

Pursuant to the provisions of21 U.S.c. 335a(kXl), Eli Lilly and Company, 
through Timothy R. Franson, M.D., hereby certifies that it did not and will 
not use in any capacity the services of any person debarred under SectiC!n (a) 
or (0) [21 V.S.c. 335a(a) or (b)] of the Generic Drug Enforcement Act c.f 
1992, in connection with the above referenced application. 

ELI LILLY AtW"COMP ANY 

/"1; n~ \ 
By: ~~~!-. ,-,11."...', K rrvC'f~ 

T~thyR. Franson, M.D. 

Title: Exec~e Director, North American Regulatory Affairs 

Date: January 19. 1996 
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Memorandum Department of Health and Human Services 
Public Health Service 

DATE: 

FROM: 

Food and Drug Administration 
Center for Drug Evaluation and Research 

August 30, 111116 

Paul Leber, M.D. 
Director, 
Division of Neuropharmacological Drug Products 
HFD-120 

SUBJECT: Actions taken and not taken In response to your memorandum of 
8/27/116, concerning HFD-120's review of NDA 20-5112 Zyprexa~ 
[olanzaplne] 

TO: File NDA 20-5112 

" Robert Temple, M.D. 
Director, Office of New Drug Evaluation 1 

In your memorandum', you offer a number of comments. I have little to say 
about most of them, but there are a couple to which a response is necessary. 

Befc.re doing so. however, I want to acknowledge an oversight. 

Dr. Greg Dubitsky had a prominent and important role in the development of 
the Division's review of the Zyprexa application, a point not obvious from a 
review of documents in the package originally forwarded to the Office. Greg 
served as Dr. Andreason's mentor and, as such, is a substantive contriblltor to 
that primary review document (e.g., by analogy, if this were an academic 
manuscript submitted to an archival medical joumal, Greg would be the 
senior coauthor). 

• 

Now, I will tum to the substantive points have about your comments 
concerning the Zyprexa application. 

, I am mindful that the memorandum cited was delivered with a 
stamp indicating it was intended as a draft. Because the memorandum 
offered a number of comments and suggestions requiring responses or actions 
to which the Division has now taken some form of response, the 
memorandum is functionally much more a prelirrinary communication that 
is relevant to the decision making process than a preliminary draft explicating 
your personal views. In short, there is no practical way I can r~pond to 
and/or explain our decisions to act upon and/or not act upon a point 
conveyed in your memorandum without making reference to it. 
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1. Dropouts 

I'm somewhat surprised by your reaction to the "go open" provision of the 
HGAP protocol. In fact, in virtually any placebo controlled tnal with 
actively psychotic patients, a high early dropout rate is expected for both 
"ethical· and "medical" reasons. The use of placebo is considered arguable in 
the first place. Next, for management reasons (e.g., staff morale, legal risk, 
etc.), there are few, if any, hospitals in which a study permitting actively 
psychotic patients to be assigned to placebo is going to continue for even a 
couple o~ weeks, let alone 4. Finally, a high early dropout rate attributable 
to therapeutic failure that differentially affects the placebo group is 
actually a finding we look for because it documents the assay sensitivity of 
the population ad!f:itted for study. Of course, the censoring biases the 
between treatment comparisons made at latter time 90int~ in the study, but 
this is the very reason that I consider these studies more as a source of proof 
of principle of a drug's antipsychotic effects than as a basis to estimate :I'le 
"effect size" of the drug. Indeed, this is yet another reason that I find drug
drug comparative studies so difficult to assess. 

Viewed from my perspective, therefore, HGAP was unusual for the extent it 
was able to retain subjects until week 4. (If I had the time, I could probably 
find examples to document this assertion --that is, of antipsychotic trials 
where dropouts rates at earlier times are very high.) In any case, although 
80 % of those randomized in HGAP remained on drug for only the first for 4 
weeks, among those who did drop out-- 74, 62 and 56 percent (pbo,1,10) did 
so for lack of effectiveness--the pattern was consistent with a dose related 
effect, and, therefore, provides additional proof in principle of Zyprexa's 
efficacy. 

• 

2. Comparisons. 

Comparisons are odious. For this reason alone it is sensible to approach any 
nominal advantage claimed by a sponsor for his product relative to a 
competitor's with considerable caution, ever. if the ciaim seems to rest on 
evidence adduced in an adequate and well controlled clinical investigation. 
One concern is that an experimental design for determining whether or not a 
drug is effective for use may be totally inappropriate for obtaining a fair 
comparison of the utility and performance of two drugs. Moreover, even if 
great care is taken to check the conditions under which the experimental 
comparisons are made, the estimates of the comparative utility adduced in a 
given experiment may be biased for any number of reasons, many not obvious. 
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believe that you share these views, at least insofar as the principle is 
concerned. 

Accordingly, I am surprised at your dismissal of my reservations (discussed 
in footnote 3 of my August 18 memorandum) about the arguable validity of 
the instruments used to assess the comparative performance of antipsychotic 
drugs. Moreover, I find your explanation for dOing so unsatisfactory. 

You seemingly dismiss, out of hand, my concern that an outcome assessment 
instrument that is valid as a measure of antipsychotic effect in a drug 
placebo trial might not reliably measure antipsychotic effect in a drug-drug 
comparison trial. Perhaps, I failed to develop my argument well enough in my 
memorandum of August 18. 1996. but the concem cannot be dismissed so 
easily. 

As with a lab test, the performance of an outcome assessment instrument 
lies as much. if not more, in its specificity as in its sensitivity. The problem 
in schizophrenia outcome assessment is that some of the so-called 
"negative" signs and symptoms of that illness are indistinguishable from the 
pseudoparkinsonian signs and symptoms that are known side effects of 
antipsychotic drugs like haloperidol. It would be reckless, therefore, to 
assume that a drug - haloperidol difference detected on an instrument that 
registers negative symptoms is actually measuring a difference in 
antipsychotic effectiveness. To be clear, it is in theory possible to look at 
individual scale items to see to what extent, if any, the difference in total 
scale scores is attributable to items that might register pseudo parkinsonian 
signs/symptoms. Unfortunately, we have neither the luxury in time or 
resources to do tilis now. 

• 

In sum, I believe you c-annot dismiss fairly, or with reason, my view that the 
validity of a measurement must be evaluated in the context of the use to 
which it is put. or stated conversely, that its validity (lannot be judged from 
its2 properties examined in isolation. This view is hardly mine alone; in fact, 
it is the view celebrated in the guidance offered in the American 
Psychological Association's manual on psychometric test validity. 

Accordingly, I believe your implication that my concern about the validity of 
the assessment instruments can be dismissed on your personal observation 

2 it refers to the instrument that generates the measurement 
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that "Although ... a test could respond to some action of a drug other than its 
antidepressant action, that seems equally true for the comparison with 
placebo. The answer, I think, is to expect that a difference, to be considered 
real, will show upon on all (most) of the tests we use to evaluate 
antipsychotic, antidepressant, etc. findings." 

By the way, I agree totally with your view about the value of products that 
work where others fail. That, however, is a very different comparative 
matter, one with very different implications lor both labeling and 
advertising. 

4. Deaths 

On this subject, I have only an observation. I would be very wary of making 
very much of any extrapolations based on a pooling of data taken from the 
three drug development cohorts. I have no oonfidence, let alone a valid 
means, to know just how comparable they are, and therefore, whether it is 
appropriate to combine them. In short, any pooled estimate of a common 
attribute will be of uncertain validity. 

Incidentally, as to 'p' values for these or any other post hoc comparisons, I 
doubt whether or not a correction for multiplicity is or is not made has any 
effect on their validity. I speak primarily of data conditioned contrasts 
among groups not formed by randomization. You can calculate a 'p' value for 
these contrasts, but it has no useful meaning. Such contrasts beg the 
identity of the null hypothesis being tested in the sense that even if a low 'p' 
is obtained, the cause of the difference that is too small to be attributed to 
chance remains uncertain. 

• 

Most of the other points covered in your memorandum are about specific 
issues and I have no comments to offer about them, although Dr. Laughren 
does in his memorandum. It also addresses issues raised in the course of our 
meeting. Dr. Laughren also explains why we have not followed certain of your 
suggestions. 

In any event, my comments and observations notwithstanding, the NDA is 
approvable provided, of course, that Zyprexa is marketed under the draft 
labeling that is serves as attachment 1 to the va Ie ion letter now 
being forwarded. 
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Memorandum Department of Health and Human Services 
PubliC Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

DATE: Augult 18, 111116 

FROM: Paul Laber, M.D. 
Director, 
Dlvilion of Neuropharmacological Drug Product. 
HFD·120 

SUBJECT: NDA 20·6112 Zyprexac&l [olanzaplne] 

TO: File NDA 20·592 

" Robert Temple, M.D. 
Director, Office of New Drug Evaluation 1 

-- -~--

This memorandum conveys my endorsement of the review team's unanimous 
recommendation that the NDA for Zyprexa be declared approvatlle. 

Introduction 

The review team's exposition of the evidence documents that the sponsor's 
application provides sufficient information to establish, within the meaning 
of the Act, that olanzapine will be "effective in use" and "safe fOI" use" 
under the conditions of use recommended in the labeling developed by the 
Division's review team. In the course of its systematic review of the 
information and reports provided, the Review team uncovered no finding or 
issue that could be considered exceptional, disconcerting, or controversial. 
Accordingly, the NDA has not been presented to the Psychopharmacologic Drug 
Products Advisory Committee. 

Our understanding of the data adduced in the 4 clinical studies deemed by 
design capable of providing evidence of Zyprexa's effectiveness in use was 
increased substantially by the analyses conceived of and executed by Dr. 
Hoberman, the mathematical biostatistician assigned to the review team. 
His innovative conceptualization of "dropout cohorts· that provide a visual 
display of the status of dropout's by treatment during each intervtll over the 
course of a randomized trial provides an evidence rich basis to assess the 
impact of censoring on analyses of the " intent to treat" samples upon which 
primary descriptions of clinical trial results ordinarily rest. 

Incidentally, my singling out of Dr. Hoberman's work is in no way intended to 
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diminish the caliber of work done by other members of the review team. The 
team's workup was outstanding. 

In sum. although I have no reservations about the regulatory decision being 
recommended to the Office, I do have a number of observations about 
olanzapine and the sponsor's development program that are of potential 
importance in mgard to the kind of promotional claims that it mayor may not 
be appropriate to allow Lilly to advance for Zyprexa. 

Effectiveness (abaolute and relative?) 

The NDA provides "substantial evidence" that olanzapine is an ,~ffective 
antipsychotic drug product. This conclusion, however, is not intended to 
convey a judgment that the sponsor's development program has evaluated 
every important 'lspect of olanzapine's use in the treatment of psychosis that 
the agency might like to have available at the time an NDA is approved, or 
that a prescribing physician would prefer to possess. 

The evidence adduced in the sponsor's short term (nCl.ninally 6 week long) 
studies, although it unquestionably provides compelling proof in principle of 
ofanzapine's acute antipsychotic action, does not, because of 1) the highly 
selected nature of the patients admitted to stUdy, 2) the high incidence of 
censored observations in the controlled trials, and 3) the indirect means used 
to assess the product's antipsychotic effects, provide a useful quantitative 
estimate of how effective' (even in the short run) olanzapine actually will be 
in the population for whom it is likely to be prescribed upon marketing. 

The relatively short duration of the controlled clinical trials the sponsor 
relies upon, as might be anticipated, leaves us largely uninformed both about 
how effective a "maintenance" treatment olanzapine will be in extended use, 

1 This acknowledgment is not an implication that some other 
information gathering strategy on drug performance/use can accomplish 
what randomized controlled trials of the sort now conducted in commercial 
drug development cannot. To the contrary, those who use the limitations of 
the ReT to promote the fatuous notion that observational outcome studies 
can provide insights that the ReT cannot are deluding themselves. It is a fact 
that the typical ReT's we rely upon have limited external validity, and that is 
weakness. It is one, however, that pales in comparison to those of outcome 
"studies" that have, as a result of their uncontrolled comparisons and 
limitless undeclared assumptions, neither internal nor external validity. 
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and how best to administer it (Le,. dose and regimen) for that LIse. 

These limitations, 01 course, are hardly unique to the set of trials conducted 
by Lilly in its development of olanzapine. In fact, as development programs 
go, Lill~"s evaluation of olanzapine is a reasonably good one in light of its 
primary intent. 

Commercial drug development programs are intended to adduce, in the 
shortest interval possible, the evidence that will allow the approval of an 
NDA. Accordingly, sponsors do not ordinarily attempt to provide answers in 
their NDA submissions to every question that may arguably provide useful 
information about their product. 

Moreover, it is not only economic considerations, but the prevailing political 
environment, one which places great weight on the pace of drug development 
(Le., achieving the shortest possible latency between drug discovery and drug 
availability at the bedside), that undermines the incentive to approach the 
development of a new drug with the kind of flexibility that allows for the 
adjustment of development plans to address questions and issues that were 
ummticipated at the start of a development program (e.g., issues identHied 
during clinical testing) 

There is, however, a force at work that operates to increase the volume of 
clinical testing: marketplace competition. This characteristic of the current 
health care economy virtually compels those developing new drugs, in 
particular those that will compete with already marketed products, to 
advance claims of supe~iority or advantage. It is this need that drives the 
conduct of comparative drug trials. 

One aspect of this is quite paradoxical. In the midst of an epoch where much 
attention is being given to efforts to make both the drug development and 
approval process more efficient (Le., to reduce the number of studies that, 
respectively, must be submitted and reviewed, to support NDA approval), 
sponsors are being driven to conduct more studies and, to boot, ones that are 
more complicated and difficult to conduct, at least validly. I write, of 
course, of studies intended to show a product's advantage to an already 
marketed drug. 

Such studies are not only more difficult to design and conduct fairly, but are 
also more difficult to interpret. Indeed, their assessment requires that 
attention be given to a number of issues that the "proof of principle" 
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randomized. controlled effectiveness trials that regulators have long been 
accustomed to evaluating for assessing effectiveness do not pose. 

The typical controlled trial intended to document the advantage of a new drug 
usually involves some kind of comparison between the new drug and an 
already marketed product. typically one that dominates the market. 
Haloperidol. for example. is. if such a thing elusts. pretty much the 
"standard" antipsychotic drug product; accordingly. it is the product against 
which new antipsychotic products are typically compared. Incidentally. 
these comparisons need not be performed only in "stand alone" comparison 
studies. but are often 'piggy-backed" onto the design of the more traditional 
effectiveness trial. 

The review of NOAs. as a consequence. no longer focuses entirely on the 
relatively simple issue of whether or not the product is. within the meaning 
of the Act. "effective in use " and "safe for use," but on the much more 
vexing. perhaps unanswerable question. of whether or not the new drug is 
better than the standard. if not globally. then on some clinically important 
domain (ease of usa. freedom from one or more untoward effects. etc. ). 

None of this is wrong. in principle. The comparative performance of a new 
drug is not only a legitimate question. but an important one. Who would not 
want to know which of several competing products is most effective and 
most safe? Who would not want to know that a particular drug. all things 
considered. gives a "bigger bang for the buck.?" The problem. of course. is 
that mere wanting is not sufficient. Valid comparisons of drug performance 
are not readily obtained. Moreover. even comparisons that on face appear 
compelling and reasonable can prove misleading. 

A primary reason is that the information required to determine whether or 
not a particular comparison is fair and valid is rarely availablea. 

2 This is an assertion. There are, as yet, no regulatory standards vis ii 
vis comparative claims. I believe, however, that for a drug produ.ct 
comparison to be meaningful, the products involved must be compared at 
equi-effective doses under conditions that do not give one produ.ct an unfair 
advantage. J also believe that, because equi-effective doses may not be the 
same from sample to sample, that a valid comparative design must be able to 
show, from its internal !esults (not historkal expectations), that the drugs 
compared are being admiru~tered at the an equivalent position along their 
response \is dose curve. 
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Another problem is that clinical studies. whether conducted by academicians 
or commercial corporations rarely. if ever, provide a valid estimate of the 
"effect size" of a product even when the estimate derives from the result of 
a clinical trial executed with care and compf4tence. If one cannot know 
reliably what the effect size is. how can one judge the clinical importance of 
difitlrences in the size ot the effect measw'ed among several products? 

Moreover. one cannot always be confident as to what an observed between 
treatment difference adduced on an instrument is due. This concem reflects 
the ott ignored fact that validity cannot be ascribed to a rating scale in 
isolation, but to the use for which that scale is employed.' 

These observations about the problems of comparative inference are not put 
forward solely for academic reasons. The fact that differences found in 
clinical trials comparing products have arguable extemal validity is of major 
regulatory importance vis a vis drug product labeling and advertising. 

Given this background, I will explain why I believe the data adduced in the 
Zyprexa NOA is, although readily able to support the NDAs approval, 
insufficient to permit the sponsor to make claims asserting the product's 
superiority to halopl:Iridol. 

In study HGAD. a 23 center. study involving some 335 patients randomized to 
3 dose ranges of olanzapine (5 +/. 2.5 mgld, 10 +/. 2.5 mgld. and 15 +/- 2.5 
mg/d), haloperidol (15 +1· 5 mg/d) and placebo, there are no clear findings 

3 The point made is that the validity of a test cannot be assessed 
wit.nout considering the use to which the test is put. A difference in outcome 
between drug and placebo assigned patients detected using a multi·item rating 
instrument may validly reflect a therapeutic effect the instrument was 
designed to measure. A difference found between two pharmacologically 
active drugs on the same assessment instrument, however, may not reliably 
speak to the differential effectiveness of the two products, but to some other 
consequence of drug action that is detected by the test instrument. The 
Hamilton Scale for Depression. for example, is sensitive to changes induced 
by established anti-depressants that have nothing to do with either drug 
pnduct's ther~peutic antidepressant action. Accordingly, caution is required 
i11 interpreting the meaning of between treatment differences even when 
they are detected using instrwnents that are Widely accepted as "valid" for 
what may seem to be a very closely related use. 
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that can be claimed to show that olanzapine is more effective than 
haloperidol. although there are certainly some differences that could be 
described as "hints· of it. These hints, however, although they are 
consistent with common expectations predicted by the pharmacology of the 
two drugs' must also be considered in light of the patient sample's prior 
experience with haloperidol and the doses at which the products are 
compared. In sum, I would not interpret the results of HGAD as support for a 
comparative claim, either explicit or implied, because 1) its design is 
inappropriate,and 2) the sample of patients used is an inappropriate choice. 

e003, is a basically failed study; moreover, by design and patient sample 
selection would, if positive. not prove what the sponsor's wants to show. 

Study HGAJ, Lilly's very large6 randomized trial comparing outcomes over a 
6 week p~riod among schizophrenic patients treated with olanzapine and 
haloperidol (the dose of each drug was permitted to range between 5 mg and 
20 mg a day, being adjusted according to the clinical judgment of 
prescribers) is the second source that the sponsor can argue shows an 
advantage of olanzapine. The titration design of HGAJ makes it iii-suited 
for evaluating tne comparative performance of two drugs, however. 
Moreover, like other studies in the sponsor's development program, it suffers 
in that it entered a sample of patients with a history of prior use of 
haloperidol. a factor. as noted earlier, that makes the study sample 
inappropriate for comparison purposes. 

I am not, however, as concemed as Dr. Laughren is about what he 
characterizes as the small magnitude of the estimated between treatment 
difference, nor that tact that a very large study was required to show that 
the obsel'Vtld difference is unlikely to be due to chance. 

, Both the comparative neurotransmitter receptor binding profiles of 
the products and the electrophysiologic studies of the products would lead 
many experts to predict that olanzapine would be expected to exhibit less 
'neuroleptic' activity than haloperidol. This, in turn, would not only be 
~xpected to influence tbe incidence and kind of ADRs reported, but any 
efiectiveness instruments that are sensitive to the subset of psychotic 
phenomena (e.g., so-called negative signs/symptoms of Schizophrenia) that 
\werlap with those of pseudoparkins()nism. 

s 1950 or so subjects in 186 US and European centers: 1312 on 
randomized to olanzapine, 636 to placebo 
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The size of a drug's effect is, as my earlier comments indicate, an 
abstraction, a notion that is not yet fully reified. Importantly, the agency, 
wisely given the potential difficulties involved in reilying the concept, has 
steered clear of the issue. I believe we should do so in the arguments about 
HGAJ. 

The allegedly "small" size of the measured difference, in my view, is not its 
fault, at least from a regulatory perspective. In fact, if I were convinced 
that differences observed in a study were truly a valid and accurate 
reflection of a real difference in therapeutic effectiveness of the products 
compared, I would willingly endorse the presentation of the evidence 
supporting the conclusion in product labeling, although, as a matter of truth 
in labeling, I WOUld, if such hypothetical evidence did exist, require the 
sponsor to include a display of the empirical cumulative distribution of the 
between product difference in product labeling. 

In sum, although I have no reservations at all about concluding, from the 
evidence adduced and reported, that olanzapine will be effective in use 
within the meaning of the Act, I would not go further. 

Moreover, I believe it is proper to ask that the firm make a commitment to 
conduct clinical trials that can evaluate in a valid and meaningful manner 
Zyprexa's performance in extended use as a maintenance treatment. 

Evidence of safety for use 

Preclinical findings 

The full panoply of preclinical tests required to support the approval of an 
NDA have been performed and reported. Review of the reports submitted has 
not detected any result that would preclude approval of the NDA, although 
some findings (e.g., those involving results of in vivo iitetime 
carcinogenicty testing) warrant description in product labeling. 

Clinical findings 

No pharmacologically active drug substance is absolutely free of risk. This 
caveat offered, the evidence adduced in clinical testing that has so far been 
reported to the Zyprexa NDA is more than sufficient to support the conclusion 
that olanzapine, within the meaning of the Act, is safe f~r use under the 
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directions of use given in the Division's draft labeling. 

It bears note that this conclusion is strongly conditioned on the evidence so 
far adduced. No one should be surprised if, upon marketing, events of all 
kinds and severity not previously identified are reported in association with 
olanzapine's use. Moreover, post-marketing experience may easily provide a 
very different impression of what are or are not the primary conSiderations 
of importance to the clinician and patient who, respectivoly, use and take, 
Zyprexa. Again, these statements reflect a generic limitation on regulatory 
inferences of 'safety in use' that :Jerive from limited clinical experience 
with samples of patients who do not fully reflect the population like!y to be 
treated with a drug upon its approval. 

The safety data base reported upon in the Zyprexa NDA, at the time this 
approvable action is being contemplated, involves approximately 2500 
patients. While this is far above the minimum experience required fOl NDA 
approval, it is not as robust as it may appear, especially if Zyprexa proves to 
be, upon marketing, a very po~ular drug product. L'nder such conditions, a 
very low prc.bability of risk, one too small to make it IIke!y that we would 
see oven one case of the event in the NDA, might be sufficient to generate 
substantial numbers of cases of the event upon marketing. 

On the other hand, there are risks that seem certain to be realized; 
fortunately, they are not likely to be very different from those associated 
with other antipsychotic drug products that have a Similar profile of 
receptor binding. 

Olanzapine's dopamine receptor antagonist actions make it likely that the 
product will cause prolactin elevation, pseudoparkinsonian signs and 
symptoms. tardive dyskinesia and the neuroleptic malignant syndrome. It's 
potent anticholinergic activity may C;::.!~A some distress and its relatively 
potent alpha adrenergic antagonism probably will De .. ii;:;;:;=!~! .. ri with 
orthostatic hypotension syncope, and risks that can arise as a secondary 
consequence of these latter events. 

In any event, the labeling text as proposed alerts the pre03criber to these 
nr'<s. "adopted as proposed and/or recommended (the sponsor still has 
w. 'I( to do), the Zyprexa product labeling will be informative and not false or 
rr ,!eading in any particular. 
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Recommendation: 

Issue the draft approvable action letter that is 
this memorandum I)nd action package. 

eber, M.D. 
8/18/96 

page S 
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1.0 Material Utilized in Review 

1.1 Materials from NDA/IND 

The following items were examined du~ing the course of this 
clinical review· 

Table 1.1.1 Documents Utilized in Oinic .. Revie'1N -
DATE RECIPIENT DESCRIP!ION 

7/20/95 Tom Laughren Draft lntt.'grated Summaries of Safety and 
Efficacy --

8/10/95 Tom Laughren Revis~'<i Table of all Studies 

8/11/95 Tom Laughren Adverse Event Listings 

8/14/95 Tom Laughren WP 6.1 fonnatted tables 

9/1/95 Tom Laughreu Eftit:acy analyses -
9/12/95 Tom Laugbren Draft ISS Bibliography 

9121195 NDA20-592 NDASubmitted --
9/26/95 NDA20-592 CD-ROMS 18 containillg scanned case report 

forms. 1 insta('latior CD and 1 upgrade disk 

9/27/95 NDA20··592 WP 6.1 15 diskettes containing ISE. ISS. 
selected tablet and draft labeling 

9/28/95 NDA 20-592 Listing of adverse events sorted by event and 
patient 

10/4195 NDA20-592 Diskette of efficacy data for HGAD. E003. 
HGAP. and HGAJ 

10/19/95 NDA 20-592 CD-ROMS containing NDA document reviewer 

10/31/95 NDA20-S92 Correction of typographical errors in item 6 
Table of contents 

11/2195 NDA 20-592 CD-ROM containing data browser 

11/20/95 Paul Andreason FAX of index to WP 6. 1 diskette files 

3/26/96 Steve Hard"man FAX of trademark perspective 

4/17/96 NDA 20-592 Revised trademark 

5/13/96 Paul Andreason F AXed response to 518/96 question 

NDA 20-592 Page 1 
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5/20/96 Paul Andreason Diskette and letter re ISS request of 5/14/96 

6/4196 NDA20-592 Pattent narrattves requested by Paul Andreason 
re: LeukopeniaINeutropenia 

6/10/96 NDA20·592 Safety analyses from the placebo-controlled 
trials requested by Paul Andreason and Greg 
Dubitsky on 6fJ196 

6/14/96 NDA20·592 Response to 5/13/96 CM&C questions 

6/27/96 lND Letters re: Drs. Borison and Diamond 

6/28/96 Greg Dubitsky FAXed patient summary HGAJ 328·3070 

7/12/96 lND Information on re-evaluation of HGAD efficacy 
excluding Dr. Borison data -

Table 1.1.2 Case Report Forms examined during review 

HGAD 002-1054 HGAJ 049-1257 HGAO 006-0615 HGAJ 307-2847 

HGAD 002-1056 HGAJ 051-0319 HGAO 012-1208 HGAJ 307-3049 

HGAD 002-1057 HGAJ 069-1309 HGAO 019-1903 HGAJ 049-1257 

E003 103-1105 HGAJ 203-2409 HGAO 020-2003 HGAJ 049-0767 

E003 105-1056 HGAJ 306-2837 HGAO 022-2210 HGAJ 027-0954 

E003 105-1061 HGAJ 329-3158 HGAO 007-0712 E003 304-3069 

HGAJ 035-0206 HGAJ 338-3266 HGAJ 025-0148 HGAJ 304-2825 

HGAJ 040-0850 HGAJ 752-6057 HGAJ 025-0499 HGAJ 1)42 -1464 

HGAJ 042-0507 HGAJ 990-7728 HGAJ 810-6365 HGAP 002-1062 
. 

An audit of case report forms was made to compare the data 
contained therein with the information presented in the case 
summaries. All patient deaths in the olanzapine treatment groups 
of the primary integrated database, the olanzapine patients at 
study site 002 in study HGAD (Dr. Borison's site), and 12 
randomly chosen adverse dropouts judged not to be d.rug related 
(as determined by the patient summary) were audited. Patient 
summaries were accurate representations of data contained in the 
case report forms and often contained follow-up information not 
included in the CRF (e.g. causes of death from autopsy reports, 
reports of death in patients who had dropped out, graphic 
summaries of laboratory data). The sponsor stated that follow-up 
i.nformation contained in the patient summary tha.t did not appear 
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in the case repost form was reported through the "Drug Experience 
Network" (DEN). If a patient terminated a study the CRF could be 
picked up from the investigator as soon as within two weeks of 
the termination. If a death or serious adverse event occured 
within 30 days of termination but after the CRF had been closed, 
the investigator would report the death through the DEN 
(e.g.patients HGAO 019-1903 and 022-2210). 

Cas~ summaries were used to review all serious adverse events, 
adverse dropouts, and deaths (even when CRFs had been examined) . 
Case summaries of all patients with any white blood count of less 
than 2.8 Gi/L or neutrophil count of less than 1.5 Gi/L were also 
examined. 
IND 28,705, the sponsors IND for olanzapine, contained no 
additional pertinant safety or efficacy data that was not listed 
above. 

1.2 Related Reviews 
IND 
Reviews from the sections on chemistry, biopharmacology, 
toxicology, and biometrics were read and considered as part of 
this clinical review. 

2.0 Background 
2.1 Indication 
Olanzapine is a novel antipsychotic agent for the treatment of 
psychotic disorders, including schizophrenia. The 
pathophysiology of these disorders may include abnormal receptor 
density distribution and/or supersensitivity in several specific 
regional systems, eg dopamine (D). D2 receptor antagonism is 
regarded as being predictive of clinical and pharmacological 
potencies of conventional antipsychotic drugs. More recently, 
the D2 family has been shown to include the D. receptor, which is 
highly localized to the mesolimbic area. In vitro, olanzapine is 
a D4/DI/D2 receptor antagonist. 

There is also increasing evidence that a disturbance in serotonin 
(S-HTl 2-like (and perhaps s-HT) or s-HT6 ) receptors characterizes 
schizophrenia. It has been proposed that a distinguishing 
characteristic and, therefore, a desirable property of novel 
antipsychotics is antagonism of s-HT2-like recepto .... <3. This 
property may be responsible for the improved efficac:' profile 
among patients refractory to conventional antipsychotics, in the 
treatment of negative symptoms, and in secondary dyspho,ic mood. 

2.2 Related INDs and NDAs 
IND is the sponsor's IND for the development of 
Olanzapine. 

IND _ for the study of 
olanzapine and haloperidol in the treatment of 

NDA 20-592 Page 3 
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it was recommended to proceed on November 3. 
1995, and there is no data from this IND available. 

There are no other INDs or NDAs for olanzapine. 

Olanzapine is most closely related to clozapine and respiridone 
in its pharmacologic acti<:m. Risperidone is indicated for the 
management of the manifestations of psychotic disorders. 
The antipsychotic efficacy of risperidone was established in 
short-term (6 to 8 weeks) cont"olled trials of schizophrenic 
inpatients. Clozapine use is aS60ciated with serious but usually 
reversible agranulocytosis. For this reason, a rigorous routine 
of hematologic monitoring accompanies the Uge of clozapine. The 
sponsor has not yet identified serious hematologic adverse events 
with the use of olanzapine. 

2.3 Admini.trativ. Hi.tory 
The original IND application was submitted July 24, 
1985. An end of phase II meeting was held with the sponsor on 
March 1, 1993. A pre-NDA meeting was held with the sponsor on 
February 16, .995. There are no previous NDAa and the sponsor 
has never applied to market olanzapine in any other country. 

2.4 Db·action. for U •• 
Olanzapine is indicated for the treatment of manifestations of 
psYChotlc disorders consisting of positive and/or negative 
psychotic signs and symptoms. The antipsychotic efficacy of 
ZYPREX was established in two 6-week controlled trials in 
schizophr,'!nic inpatients and in schizophrenic, schizophreniform, 
and schizc..affective in- and outpatients. The suggested starting 
dose is 10 mg po per day, and the suggested daily dose range is 
5-20 mg po per day. When clinically indicated, it is 
recommended for most patients that an increase to a dose ~15 
mg/day be made only after the patient has been treated with a 
starting dose for at least 4 days. 

Chronic olanzapine treatment should generally be reserved for 
patients who suffer from a chronic illness that: 1) is known to 
respond to antipsychotic drugs, 2) requires maintenance therapy, 
and 3) for whom alternative nonpharmacologic treatments are not 
available or have not been effective alone. In patients who do 
require chronic treatment, the lowest effective dose for the 
shortest necessary duration of treatment 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. 

2.5 Foreign Marketing 
Olanzapine has never been marketed nor have previous applications 
for marketing occurred anywhere in the world. 
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3.0 Chemistry 
ZYPREXTM (olanzapine) is an antipsychotic agent that belongs to 
the thienobenzodiazepi~e class. The chemical designation is 2-
methyl-4-(4-methyl-l-piperazinyl)-10H-thieno[2,3-b]
[l,5]benzodiazepine. ZYPREX tablets are intended for oral 
administration only. Each tablet contains olanzapine equivalent 
to 2.5 mg (8.0 ~mol), 5 mg (16 ~mol), 7.5 mg (24 ~mol), or 10 mg 
(32 ~mol) olanzapine activity. There are no chemistry, 
manufacturing or control problems of clinical concern. 

4.0 Animal Pharmacology 
Olanzapine is a potent 5-HT2A!5-HT2C!S-HT3/S-HT6, 0./°1/°2, and 
muscarinic cholinergic (MI-Msi antagonist. It also possesses QI
adrenergic and HI-histaminergic affinity. The compound's 
receptor binding profile is similar to that of the "atypical" 
agent clozapine. The likely clinical relevance of this 
pharmacologic profile (as also shown by the "atypical" 
neuroleptic agent clozapine) is also believed to he a reduction 
of the incidence and severity ot drug-induced extrapyramidal 
symptoms and tard~_ ve dyskinesia. 

Carcinogenicity studies were conducted in CD-l mice and Fischer 
344 rats. Olanzapine was administered orally to mice at doses of 
3, 10, or 20 mg/kg for 19 mo~ths (males) or 21 months (females) 
in an initial study, and in a subsequent study at doses of 0.5, 
2, or 8 mg/kg for 21 months (males and females). Rats received 
oral doses of 0.25, 1, 2.5, or 4 mg/kg (males) or 0.25, 1, 2.5, 
4, or 8 mg/kg (females) for 24 months. These doses are equivalent 
to 2 to 70 times the maximum daily human dose (mouse studies) or 
0.9 to 28 times the maximum daily human dose (rats). A maximum 
tolerated dose was achieved in both mouse and rat studies. 

Increased mortality was seen in mice at doses of 10 and 20 mg/kg 
and decreases .in circulati~g lymphocytes and neutrophils were 
seen at doses ~0.5 mgikg. In female mice treated with olanzapine, 
the incidence of mammary tumors was increased at doses ~2 mg/kg. 
Female rats treated with 4 or 8 mg/kg had an increase in 
malignant mammary tumors, but the overall incidence of mammary 
gland neoplasia was unchanged. Olanza~ine has been shown to 
chronically elevate prolactin concentrations in rodents. An 
increase in mammary neoplasms has been found in rodents after 
chronic administration of other antipsychotic drugs and is 
considered to be prolactin mediated. 

No evidence of mutagenic potent~al for olanzapine was f.ound in 
the Ames reverse mutation test, in vivo ;;:;cronucleus test in 
mice, the chromosomal aberration test in Chin~~e hamster ovary 
cells, unscheduled DNA synthesis test in rat hep~tocytes, 
induction of forward mutation test in mouse lymphO\\;,\ cells, or in 
vivo sister chromatid exchange test in bene marrow of Chinese 
hamsters. 
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Mating performance was affected by administration of olanzapine 
due to sedation in male rats given doses 9reater than 18 times 
the maximum daily human dose, but the eff'!ct waG quickly reversed 
when treatm~nt stopped. Estrous cycles were affected in rats 
given doses greater than 4 times the maxi.mum daily human dose. No 
adverse effects were observed on numbers of corpora lutea, 
implantations, fetal viability, or fetal weight, and there were 
no effects on litter size or on the su~'ival, growth, or 
development of the offspring from parents given up to 18 times 
the maximum daily human dose. Althougb the reproductive process 
in female rats from mating through fertilization was not 
adversely affected by treatment, this evidence does not exclude a 
possible interference with maintenance, of pregnancy at high doses 
of olanzapine. 

Reproduction studies, performed in rfits and Ldobits at doses of 
olanzapine 3.5 and 7 times the maxim·,lln daily human dose (20 mg) , 
respectively, have revealed no eviden.:::e of harm to the fetus. 
Maternal toxicity, developmental toxicity (indicated by fetal 
growth retardation and slightly delayed Ds~ification at birth), 
and increased numbers of nonviable offspring occurred at higher 
doses (in rats at 14 and 63 times the maximum daily human dose 
and in rabbits at 28 and 105 times the maximum daily human dose) . 
Fetal malformations were not increased. Transient decreases in 
offspring activity have occurred at all doses; however, there 
were no effects on body weight, growth, mating, fertility or live 
births in second-generation animals. 

Olanozapine produced a dose-related delay in estrous in rats due 
to hyperprolactinemia from dopaminergic antagonism. Placental 
transfer of olanzapine occurs in rat pups. Olanzapine was 
excreted in milk of treated rats during lactation. 

5.0 Description ot Clinical Duta Sourc •• 
5.1 Primary Development Program 
A table describing and enumerating all of the studies performed 
in the development program of olanzapine for human use is in 
appendix 5.1.1 in table 5.1.1.1. The primary data cutoff date 
for information included in this integrated summary of safety was 
February 14, 1995 (integrated primary safety datab~se, secondary 
safety database). The second data cutoff date for infolmation 
about deaths and serious adverse events was June 30, 1995 
(integrated primary safety database 
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Table 5.1.1.2. Patient Enumeration by O.llIbase, Study Type, and Study Design 

Completed and Ongoing Studies 

Treatment Group 

DatabaseJStudy Type/Study Oesian Olanzapjne Active C!'ntrol 

IntlIgl'IIt8d Prill1llrv Ombue 
(All m'JItie!,«Iose studiesl 
Place'lIO-ControIlld Studies 

Fixed-Dose 102 
[)ose-Ranaina 3111 69 

Active-Controled Studiee 
Dose-Ranging 1686" 741' 

Uncontrolled Studies 
AI 939 (545)" 

SubtrQl: Prilllllrv Ombae 2100 810 

Secondary llaf8tv DatabaM 
Clinical Pharmacology Studies 

Sin~OOIIft 283 6 
MuJliPle-OOIIft 87 16 

Subtotal: Clinical 370 22 
Pharmacology Studies 

Open-Label Studies 
(All multitJ/e.<Jose sludies) 

AI 319 (62)' 4 
Phase 3 Studies 
(All multiple.<Jose sludies) -All 1X' 

SubtrQl: Sec:oncIa'X Om"" 839 28 

Total - Single-Dose Studies 283 6 
Total - Multiple-Dose Studies 2856 1130 

I 
GRANO TOTAL 3139 ~ 
lie, Ooe, nol UlCluoe 1 YB pauenlS ranaomlUCl 10 0 UIZ 'PUle lIIC1 OY pallenlS III Num 

Placebo 

50 
186 

231 

11 
30 

41 

,--

41 

11 
266 

271 
mebe 

three-IJeaunenl-,roup srudy HOAD: these pallOnls are oncluded in the <ounls ,iven in llIe Olanzapine and liIe Active 
Concrol columns under PLtcebo-Concrolled Scudies, Dose-RaniIRI' 

, Numb<r m parentheses (54') "-presenlS olanzapme-crealed pauenlS panicipabnl in open-Iobel .xrension srudies, bUI 

already coun .... in Ihe Olanzapme column undor Placebo-Concrolled Srudies or Active·Concrolled Studies, 
Number III parentheses (62) represenls olanzapme·crealed patients partic,palUll lSI open-label .... "'ion .rud ... 
conducted In Japan, bUI already counled III Ihe Ol.nzapme column under Open-Label Studie., 

, An add,"o .. ' 14 pallenL' ~d been enrolled In a conlrolled ~ .. 3 srudy (FI D-Me-HOBA). bUI ~~e llIe:apy was "ill 
bhnded. These pauenu are not InCluded in ltllS enumeration table 
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5.1.2 Oemoqraphics 
Characteristics of the patients assigned to treatment w1th 
olanzap1ne (patients who crossed over to olanzapine treatment 
1ncluded), placebo, or haloperidol in the integration of 
primary studies are summarized in Table 5.1.2.1. The mean age 
of patients assigned to treatment with olanzapine was 41 years, 
compared with a mean age of 37 years in the haloperidol group, 
and a mean age of 57 years in the placebo group. The 
corresponding age ranges for the three groups were 18 to 94, 18 
to 79, and 18 to 93 years, respectively. The mean age was 
highe.r in olanzapine-treated patients and substantially higher 
in placebo-treated patients than in haloperidol-treated 
patients because of the influence of study HGAO. Study HGAO 
compared only olanzapine and placebo and was conducted in a 
geriatric population. 

Table 1 

Meat.ure 

Sex: No. (~) 
Male 
Female 

Origin: No. (~) 
Caucasian 
African descent 
East/Southeast Asian 
Western Asian 
Hispanic 
Other ongin 

Age (yrs) 
Mean 

Range 

Age: No. (~) 
<40 yrs 
40 to <65 yrs 
~65 yrs 

(N z 2500) 
No. (i) 

1608 (64.3) 
892 (35.7) 

2006 (80.2) 
281 (11.2) 

39 (1.6) 
21 (0.8) 
96 (3.8) 
57 (2.3) 

41 

18 to 94 

1395 
842 
263 

(55.8) 
(33.7) 
(10.5) 

NDA 20-592 

(N-810) 
No. <'.\> 

537 (66.3) 
273 (33.7) 

629 (77.7) 
101 (12.5) 

14 (1.7) 
8 (1.0) 

38 (4.7) 
20 (2.5) 

37 

18 to 79 

503 
292 

IS 

Page 8 

(62.1) 
(36.0) 
(I. 9) 

(N=236) 
No. < '-'I 

134 (56.8) 
102 (43.2) 

I"~ (75.8) 
41 (17.4) 

3 (1.3) 

12 (5.1 ) 
I (0.4) 

57 

18 to 93 

79 
40 

117 

(33.5) 
( 16.9) 
(49.6) 
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5.1.3 Extent of expo.ure (do.e/duration) 
Patient exposure to olanzapine in the studies included in the 
integllted primary safety database, based on modal daily dose, 
is su~~arized in table 5.1.3.1. Studies included in the 
secondary safety database are not represented in this table. 
The modal dose is defined as the dose prescribed for or dose 
taken by the patient for the most number of days. (In studies 
HGAD, E003, HGAP, and HGAO information about the d~s~ 
prescribed was collected; in study HGAJ information about the 
dose taken was collected.) The maximum dose of olanzapine 
permitted in any of these studies was 20 mg/day. Data from all 
study phases (including extensions) are included in the table. 
Some patients assigned to therapy did not have any study drug 
use recorded in their clinical report forms (olanzapine, 39 of 
2500 patients assigned to therapy; olanzapine, 2 of 263 
patients ~65 years of age assigned to therapy). The patients 
mayor may not have taken study drug, but are counted as having 
been exposed to stud,' drug for safety analysis purposes. As 
study drug records are not available. these patients do not 
contribute to study drug exposure analyses and are not included 
in table 5.1.3.1.Exposure to olanzapine. based on the modal 
daily dose. is summarized in 5.1.3.1 for all patients. Data 
are pooled from all five studies in the overall integrated 
database (studies HGAD, E003, HGAP, HGAJ, and HGAO) . 

Table 5.1.3.1 Patient Exposure to Olanzapine Therapy Modal 
Daily Dose Integrated Primary Database 

---------------.------------------------------.------------------------------------
Duration Do ... IIAnp 

(Da ys) 0-<5mg S-<lOmg 10-<15mg 15-<2Omg >-2Omg Total (t) 

-_.----_.---------.--------.-----.----------.--------------_.-----------------------. 
<-14 U 134 31 32 0 247 (10.0t) 
14<-31 36 72 7t 50 1!1 252 (10. n) 
31<-91 0 131 113 10. 137 57' (23.5t) 
91<-183 U 16 n 70 117 507 (20. n) 
183<-270 6 U 52 62 142 311 (12.n) 
270<-365 3 32 5. 57 114 2114 (10.7t) 
>365 3 U 57 n 121 301 (12.2t) 

.--------------.---------------.. _-----_.----_.-----.-------------------------------
Total 

(t) 
274 

(11. H) 
5U 

(22. H) 

4.1 
(u.n) 

45. 
(11. U) 

UI 
(28.n) 

2411 

.-.----_.------.-----.------------------.---_._--------------------------------.-----
5.1.3.2 Total in prieary dateb ••• , 

Placebo 

II oian .. p~na Halopar dol 

5.2 Ser:ondary Source. of Clinical r.nformation 
5.2.1 !llon-IND Studie. 
All studies performed by the sponsor with olanzapine (including 
non-IND studies) are listed in table 5.1.1.1. The primary 
clinical database is designated as studies HGAD, HGAP, HGAJ, 
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HGAO, and E003. The secondary database was reviewed for 
applications to specific safety questions (e.g. drug-drug 
interactions, drug-disease interactions), serious adverse 
events and deaths. Data from IND 48,944 has not been generated 
and therefore was not r~viewed. 

5.2.2 Po.t-D~rketing Experience 
Olanzapine has not been marketed in any ~ountry thus far; this 
is the initial NDA. 

5.2.3 Literature 
The sponsor's process for selection, storage and retrieval of 
published art.icles is as follows' searches were performed on 
seven computer-databases with th aearch terms of "olanzapine" 
or "LY170053". P.II publications containing pre-clinical and 
clin~cal data were included in the reference section in volume 
214. Databases searched by the sponsor were EMBASE, P5YCHINFO, 
BI05I5, 5CI5EARCH, MEDLINE, RINGDOC, and ~ASCAL through August 
25, 1995. Th,! sponsors warranted that they had reviewed these 
references for potentially clinically significant adverse 
events and reported on all that they found. All abstracts of 
included articles were reviewed. No significant adverse events 
were found that were not addressed in the review of systems 
section 8.2; This is because all patient exposure is limited t:> 
the Lilly development program. 

5 .3 Adequacy "f Clinical Experience 
The sponsors have exposed an adequate number of pi!.tients to 
olanzapine, in appropriat.e dose ranges, and for appropriate 
durations to ~Jenerate a significant safety d ... tabase. The 
sponsor has e)~osed both men and women, whites and non-whites, 
and yo~ng, middle-aged and elderly patients. The sponsors have 
an adequate nu.mber o~ placebo-controlled clinical trials to 
judge efficacy. 

5.4 Data Quality and Completen ••• 
The data is complete in that the rating scales, laboratory 
values and other planned tests were performed and adequately 
documented. The data quality appears sound; however, the 
clinical investigator at site 002 in study HGAD resigned 
recently under allegations of 'scientific misconduct'. There 
were 17 patients at th~s site: 10 in the olanzapine group, 4 in 
the haloperidol group, and 3 in the placebo group. The 
Olanzapine patients were divided into 3 for the low group, 4 
ter the middle group and 3 for the high group. This 
lnformation was received June 29, 1996 via FAX, and a 
statistical review of the study was performed by the sponsor 
wherein the scudy was re-analyzed after excluding the pati~nts 
from this site. All clinical efficacy variables were re
analyzed and statistical significance was maintained. Medical 
quality assurance audits did not reveal 'significant GCP [Good 
Clinical practice] compliance issues" with this investigational 
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site. 

6.0 Human Pharmacokinetics 
Plasma concentrations of o~ally administered olanzapine were 
linear and dose proportional in trials studying doses from 1 to 
15 mg. The maximum plasma concentrations (Cmax) of olanzapine 
after single oral dOB~s of 5, 10 and 15 mg averaged 7, 14, and 
21 ng/mL, respectively (20 ng/mL - 0.064 ~M). The Cmax was 
attained 5 to B hQurs after dosing. After once-a-day repeated 
dosing, steady-state Cmax was approximately twice that achieved 
after a single dose (eg, 23 ng/mL versus 12 ng/mL for a 10-mg 
dose) . 

The half-life of olanzapine ranges from 21 to 54 hours (5th to 
95th perceneile), and apparent plasma clearance ranges from 12 
to 47 L/hr (5th to 95th percentile) . Mean t1/2 for male and 
females ,65 years old w'~re 29 and 39 hOllrs repectively; mean 
t1/l for males and females ~65 were 49 and 55 hours 
respectively. 

The relative oral bioavailability of olanzapine as a tablet in 
comparison to an oral suspension was equivalent. Food does not 
affect the late or extent of c)lanzapine absorption. 

Olanzapine is a very weak inhibitor of drug-metabolizing 
enzymes. Average steady-state plasma concentrations (40 ng/mL, 
0.13 ~~) are 100 times less than those necessary to inhibit the 
following enzymes: P450 CYP1A2, CYP2C9, CYP2C19, CYP2D6, and 
CYP3A. 

The plasma protein binding of olanzapine is about 93% and is 
concentration independent. Olanzapine is bound predominantly to 
albumin and at-acid glycoprotein. As such, the potential exists 
that it may d~splace drugs from their binding sites on plasma 
proteins or other drugs may displace olanzapine. The impact of 
protein binding interactions with other drugs has not been 
systematically assessed. 

Renal Impairment 
The principal mechanism by which olanzapine is eliminated is 
via metabolic transformation to metabolites that are excreted 
in bile or urine. The degree of renal function does not have a 
major impact on the pharmacokinetics of olanzapine. However, 
mass balance studi~s show that approximately 57\ of 
radiolabeled olanzapine appears in urine and 30\ in feces. The 
radioactivity in urine consists principally of metabolites. 
Therefore, renal dysfunction is unlikely to have a major impact 
on the pharmacokineti~s of ~lanzapine, but may result in the 
accumulation of renally excreted metabolites. The dose of 
olanzapine does not need to be adjusted based upon ~ patient'S 
renal function alone. The single dose PK characteristics of 
olanzapine were similar in patients with severe renal 
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impairment and normal subjects. However, multiple-dose ~ltudies 
in patients with renal failure have not been performed. 

Hepatic Impairment 
Olanzapine is metabolized by oxidative enzymes to a variety of 
metabolites. The effect of impaired liver function was 
avaluated in subjects with clinically significant (Childs Pugh 
Classification A and B) cirrhosis. The effect of impaired J.iver 
function on olanzapine metabolism was assessed by giving single 
oral doses to these subject~. The preliminary pharmacokinetic 
assessment indicates no major effect of cirrhosis upon the 
pharmacokinetics of olanzapine. More cirrhot~c and normal 
control subjects are being rec~~ited for study. Because there 
are multiple pathways, including glucuronidation, involved in 
olanzapine's metabolic routes, the overall impact of reduced 
liver function may be mitigated by alt,ernat;ve 'netabolic 
pathways and sites of metabolism. Based upcm ::he availa:"le 
pharmacokinetic data, a dosage reduction for patient~ with 
impaired hepatic function is not warranteld. The sponsors 
continue to enroll additional subjects in study F1D-LC-HGAU and 
a final summation will then be possible. 

Smokincr 
In a study involving 24 healthy subjects, the mean elimination 
half-life of olanzapine was prolonged in elderly subjects 
compared with non-elderly subjects. The pharmacokinetic 
variability among the elderly was within the variability of 
their non-elderly counterparts. 

Large-scale population pharmacokinetic analyses show that the 
clearance of olanzapine in females is clpproximately 30% lower 
than in males. 

In vitro micro-enzyme studies 
Results from in vitro metabolism studies of olanzapine using 
human microsomal preparation indicate that the cytochrome P-450 
enzyme system (CYP) and the flavin-containing monooxygenase 
system (FMO) are responsible for metabolite formation. 
Olanzapine also undergoes conjugation with glucuronic acid. 
Metabolites of olanzapine in humans include 10-N-glucuronide 
olanzapine, 4'-N-glucuronide olanzapine, 2-hydroxymethyl 
olanzapine formed by CYP2D6, N-desmethyl olanzapine formed by 
CYP1A2, and N-oxide olanzapine producl~d by the FMO. 

In vitro microsomal studies show that olanzapine is a weak 
inhibitor of the following human, drug-metabolizing, cytochrome 
(CYP) P-450 enzymes: CYP2C9 (Ki = 715 mM), CYP2C19 (Ki = 920 
mM), and CYP3A4 (Ki = 490 mM). The Ki for CYP2D6 is 89 mM) ; 
a:'ld the Ki for CYP1A2 is 36 mM. BasEld upon these Ki values, 
little inhibition of these cytochrome P-4S0 enzymes is expec.:ed 
in vivo at concentrations below 10 ~~ (roughly 3000 ng!mL) 
because the olanzapine concentration will be less than 10% cf 
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its Ki value. Observed steady-state plasma concentrations of 
olanzapine are rarely >150 ng/mL (approximately 0.5 mM). 

In Vivo Drug Interaction Studies 
Two studies showed pharmacodynamic, but not pharmacokinetic, 
drug interactions between olanzapine and diazepam and 
olanzapine and ethanol. Mild increases in heart rate, 
sedation, and dry mouth were accentuated by the diazepam 
combination. Single-dose ethanol administered with olanzapine 
also increased heart rate and accentuated postural hypotension. 

In study F1D-LC-HGAQ involving healthy volunteers, minor 
effects were seen with the combination that were not observed 
with olanzapine 5 mg and imipramine 75 mg given alone. Human 
performance (HP) testing during the combination showed a minor 
depression in only one m"Jtor activity variable (HP Visual-Arm 
Random Forward Reach Speed, M4). Questior~aire data suggested 
that imipramine given with olanzapine counteracted an excited 
feeling after olanzapine administe!'ed alone. Although these 
effects were small, higher doses of these two agents in 
combination have not been evaluated. 

Human studies of the potential for interaction between 
olanzapine and other drugs have focused on the potential 
effects of olanzapine and the pharmacokinetics of other drugs, 
or vice versa. The studies have utilized drugs with a known 
potential for interaction or those with a narrow therapeutic 
index. rharmacokinetic interaction studies include imipramine, 
carbamazepine, ethanol, warfarin, lithium, cimetidine, 
diazepam, and biperiden. Olanzapine did not affect tile 
pharmacokinetics of these drugs. Multiple doses of 
carbamazepine induced the metabolism of olanzapine leading to 
olanzapine plasma concentrations tt.at were 30% lower. 

None of ~hese pharmacokinetic resul~s led to a conclusion that 
the dose of either drug should be substantially modified when 
given corcomitantly. The pharmacodynamic interactions observed 
within t'.lese studies were generally minor. However, rapid 
ingestion of 200-proof alcohol was associated with moderate 
clinically significant events, such as tachycardia and postural 
hypotension. Patients should be warned about this combination. 
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7.0 Efficacy Findings 
7.1 Overview of Studies Pe'rtinent to Efficacy 
The sponsors present 4 studies in support of olanzapine as 
effecti.ve in the treatment of the symptoms associated with 
psychotic disorders. All studies were multi-center, double
blind, randomized, paralle~. group by design. Study HGAD was 
multinational, placebo and active controlled with flexible dosing 
within three ranges. Study E003 was multinational, active 
controlled with flexible dosing wit~in three ranges. HGAP is a 
US placebo controlled fixed dose study. HGAJ is a multinational, 
active controlled, fixed dose study. A fifth study in the 
primary databaf3e, HGAO, is a US, placebo controlled, flexibl,e 
dose study of the efficacy of olanzapine in the treatment of 
psychotic symptoms associated with primary degenerative dementia 
of the AI:l:heimer's type with sY'llptoms of psychosis. This study 
will not be considered in the rt!view of efficacy of olanzapin~~ in 
the treatment of psychotic synptoms associated with 
schizophrenia; however this study will be considered as part of 
the primary safety database. 

7.2 Summary of Studies Pertinent to Efficacy 
7.2.1 Fixed Dose Study HGAP 
Study HGAP, a multicenter, randomized, double-blind study, 
compared two fixed doses of olanzapine (1.0 mg/day; 10.0 mg/day) 
with placebo in the treatment of 152 patients who met the 
DSM-III-R criteria for schizophrenia. 

The study had a placebo lead-in phase (Study Period I), an acute 
phase (Study Period II), and an open-label extension phase (Study 
Period III). The acute phase occurn'd between August 1993 and 
April 1994. A Drief summary of the efficacy results of the acute 
phase of study HGAP follows. 

Investigators and Locat.ion 
The study was conducted at 12 sites in the United States. A list 
of the investigators and sites is listed in Appendix 7.2.1, table 
7.2.1.1. 

Objectives 
The objectives of the study were 1) to evaluate the efficacy and 
safety of two fixed doses of olanzapine with placebo; 2) to study 
potential relationships between dose, plasma concentration of 
olanzapine, and clinical therapeutic effect; and 3) to allow 
open-label, potentially long-term treatment with olanzapine in 
the dosage range of 5 to 20 mg/day. 

Study Population 
Patients had to meet the diagnostic criteria for schizophrenia 
(295.1 to 295.3, 295.9) according to the DSM-III-R. Residual 
Type 295.6 was excluded. Patients suffered sufficient symptoms 
such that the initial score (Visit 1) of severity of illness on 

NDA 20-592 rage 14 



PDF page 62

the BPRS was at least 24 (0 to 6 scale).' The sevtlri:y of 
illcess as judged on the CGI Severity scale was at least moderate 
(score ~4) at Visit 1. 

Patients were excluded if they had a diagnosis of 
schizophreniform disorder / schizoaffecti ve disorder or psych(ltic 
disorders other than schizophrenia. Other inclusion and 
exclusionary criteria are listed in Appendix 7.2.1 Table 7.2.1.2. 

Design 
HGAP consists of three phases, a placebo run-in phase (I), a 6 
week treatment phase (II), and an open label ex':ension phase 
(III). After a 4- to 9-day placebo lead-in phase (St'ldy Period 
I), patients who were experiencing a clinically significant 
psychotic episode as part of schizophrenia were randomly 
allocated to one of. three treatment groups (Study Period II) 
Patients were started on the assigned dose without titration 
(i.e. placebo, olanzapine 1.0 or 10.0 mg/day). Patients who 
wished to continue double-blind therapy and completed greater 
than 5 weeks of double-blind therapy during Study Period II 
(through Visit 8) could enter the open-label phase (Study Period 
III) at Visit 8 if they had not experienced any clinically 
serious adverse events. Patients who completed more than 3 weeks 
(through Visit 6) of double-blind therapy in the acute phase and 
failed to show adequate response could enter the open-label phase 
at Visit 6, 7, or 8. 

Assessments 
Efficacy evaluations were based on assessments of patient 
improvement on the PANSS, the BPRS extracted from the PANSS, CGI 
Severity, and PGI (Patient's Global Improvement) Improvement. All 
of these assessments, except the PGI Improvement, were made at 
each visit. The PGI Improvement assessment was made at every 
visit except Visit 1. The PANSS is a rating scale used to assess 
positive symptoms, negative symptoms. and general 
psychopathology, specifically in schizophrenia. It consists of 30 
items scored on a scale of 1 to 7. The BPRS, extracted from the 
PANSS, was the primary efficacy criterion for the study and 
consists of 18 items. To calculate whether patients met percent 
improvement criteria, a rating system of 0 (normal) to 6 
(ex~remely ill) was used when administering the BPRS. Since there 
are 18 items in the BPRS, this scoring scale produces a score 
which is 18 points less than the BPRS total score using the 
system of 1 to 7. The BPRS total scores used throughout this 

'The BPRS is an 18 itein rating scal. that measures the 
severity of psychotic symptoms. Each item is scored from 1 to 7; 
one is least severe (absen~), seven is most severe. The sponsors 
chose to make this a 0 to 6 scale. The minimum criteria for 
illness would therefore be 24+18=42 ~f one were measuring by the 
standard scale. 
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study report, unless noted otherwise, are calculated from the 0 
to 6 scale. 

A full list of assessments and the schedule by which they are 
done is listed in Appendix 7.2.1 in table 7.2.1.3. 

Analysis Plan 
All analyses were done on an intent-to-treat basis, meaning all 
patients were included in the treatment groups to which they were 
randomized, even if. a patient did not strictly adhere to the 
protocol. All randomized patie::lts for which there was a baseline 
(Visit 2) and at least one postbaseline measurement were included 
in the analyses in accordance with an "intent-to-treat" 
principle. 

When LOCF and OC change from baseline to endpoint was assessed, 
patients were included in the analysis only if a patient had a 
baseline and a postbaseline measure. The baseline measure was 
the Visit 2 observation, unless it was missing, then it was the 
Visit 1 measure. The endpoint measure was the last measure in 
the acute phase (Visits 3 through 8). 

Treatment groups were comp<lred with regard to change from 
baseline to encpoint in BPRS total, positive, and negative 
scores; PANSS total, positi"Te, and negative scores; and CGI 
Severity score using ANOVA. The ANOVA model contcined the terms 
for treatment, investigator, and treatment-by-investigator 
interaction. For all analyses, main effects were tested at a 
two-sided c:t level of 0.05, and treatment-by-investigator 
interactions were tested at an level of 0.10. Pairwise 
comparisons with no correction for multiplicity were performed 
for all treatment groups Ilsing least-squares means. 

Patient Diaposition 
A total of 164 patients entered the placebo lead-in phase. Of 
these patients, 152 were randomly allocated to a tr~atment group 
at Visit 2. Table 7.2.1.4 ~n Appendix 7.2.1 summarizes the 
disposition of the randomized patients and the reasons the 
patients discontinued from the acute phase. Although a greater 
number of patients in the Olanzapine 10 mg/day treatment group 
completed the acute phase, the proportion of patients did not 
differ significantly among the treatment groups. Of the 
randomized patients, 27.0\ completed the acute phase. A large 
proportion of the drop·,outs occurred at week-4. 82\ of the 
randomized patients continued in the open-label phase after 
either completing the acute phase or discontinuing at Visit 6, 7, 
or 8. Table 7.2.1.5 in appendix 7.2.1 summarizes the completion 
rates by week for each treatment group. 

Baae1ine Demographics/S.seline IllnesS Severity 
The 152 patients had a mean age of 37.7 years, and most were 
Caucasian (68.4\) and mal'" (72.4%). In this study, 53.3\ of the 
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patients were of the paranoid subtype, 98.0% had a chrvnic 
course, and 65.1% were experiencing an acute exacerbation. The 
treatment groups were comparable at baseline with respect to 
gender, racial origin, age, schizophrenic subtype, schizophrenic 
course, age of onset of psychosis, length of current 
episode/exacerbation, number of previous episodes/exacerbations, 
and length of current hospitalization. Group mean baseline 
rating scale scores were not statistically different. Patient 
characteristics are shown by treatment group in Table 7.2.1.6 in 
appendix 7.2.1. 

Concomitant Medication. 
In general, concomitant med.ications with primarily CNS activity 
were not allowed in t'.his protocol. Table 7.2.1.7 in appendix 
7.2.1 contains a list of medications that were/were not allowed 
in this study. If a medication was not listed in Table 7.2.1.7, 
either specifically or by category, and if the medication did ,ot 
possess primarily CNS activity, it could have been used by 
patients in this study. Should a medication for sleep or 
agitation have been required, lorazepam could have been given. In 
general, patients took a wide variety of concomitant medications. 
Concomitant medications that were used were analyzed by treatment 
group via ANOVA. There were no significant differences in the 
use of concomitant medications between groups. 

Efficacy Results 
Summary statistics and statistical analysis of the LOCF and OC 
by-visit and endpoint analysis are shown for BPRS totCl.l, 
positive, and negative scores; PANSS total, positive, and 
negative scores and CGI Severity score in Tables 7.2.1.8.-
7.7.1.18. As stated in the protocol, the primary efficacy 
analysis wa3 the mean change from baseline to endpoint in BPRS 
total score tor the LOC!' , ITT group. The LOCF Olz 10 mg 
treatment group experienced signiiic .. ~tly greater mean 
improvement in BPRS total score than the placebu tre~tment group 
(p~.014) . 

The LOCF Olz10.0 treatment group experienced significantly 
greater mean improvement in BPRS positive. score than the placebo 
treatment group (p~.003). 

The LOCF OlzlD.O treatment group experienced significantly 
greater mean improvement in PANSS total (p~.002), positive 
Ip~.D04), and negative (p •. 007) scores than the placebo treatment 

group at endpoint. 

The LOCF Olz10.0 treatment group experienced significantly 
greater mean improvement in CGI severity scores than the placebo 
treatment group (p=.036). 

The OC data at week six did not support olanzapine as being 
effectlve. One must however view this in light of a large number 
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of drop-outs at week four. The sponsors were asked to explain 
why there wass such a high drop-out rate in this study versus 
HGAD which had the same protocol allowance for drop-out at week 
four. According to Charl.es Beasley, M.D., investigators in this 
study were concerned that 2/3 of the patients would be receiving 
either placebo or anersatz placebo dose of olanzapine <OLZ 1.0 
mg). He report~d that the investigators that he interviewed were 
anxious that the majority of the patients ran the risk of 
decompensation the longer that they remained in blinded groups. 
The protocol allowed that if patients completed at least 4 weeks 
then the.' could be changed to the open label group. Dr. Beasley 
believes t.hat patients were dropped out of the study en mass at 
week fou. due to the investigators' anxiety of an odds on chance 
at being in a group that had a higher chance for relapse. Hence, 
the study might be more reasonably viewed as a four week study 
from an OC point of view; otherwise. OC data lacked statistcally 
significant change at six weeks in the OC database. 

Conclusions 
Study HGAP represents a positive study in the comparison of 
Olanzapine 10.0 mg po qd versus plac~bo in the treatment of 
schizophrenia. The dose of 1.0 mg/day was not superior to 
placebo and thus dces not represent an effective dose. 

A large number of patients dropped out of all the treatment 
groups at the end of week-4. The sponsors state that it was 
allowed in the protocol and the drop-out rates are roughly equal 
across groups. The explanation of investigators' anxiety of the 
majority of patients not receiving ade~yate drug led to the large 
drop-out rate seen at week 4 is re~sonable. Study HGAD has a 
similar option to drop-out at week-4, but the retention rate is 
much better in this study; this is ostensibly because 80% of the 
randomized patients would be in an active treatment arm. One 
might better consider HGAP to be a 4-week study due to the high 
drop-out rate. If one does this the LOCF and OC data would still 
support olanzapine as being more effective than placebo in the 
treatment of chron~c schizophrenia. The fact that patients could 
drop-out at week four and enter an open-label phase if they 
failed to show adequate response renders the OC analysis after 
week-4 invalid. 

Endpoint versus baseline LOCF data supported olanzapine 10.0 
mg/day while OC data does not. This is due to the high drop-out 
rate of placebo treated patients who could not remain in the 
study; this left the least symptomatic patients in all groups to 
compare against each other. It is for this reason that LOCF and 
not OC data represent a clearer picture of the true efficacy of 
olanzapine in th~s patient population. 

7.2.2 Flexible dos~ range study HGAD 
Study HGAD, a multicenter, randomized, double-blind study, 
compared three fixed dosage ranges of ol~nzapine <Olz-L, 5.0 ± 
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2.5; Olz-M, 10.0 ± 2.5; and Olz-H, 15.0 ± 2.5 mg/day) with one 
fixed dosage range of haloperidol (Hal, 15.0 ± 5.0 mg/day) al.J 
with placebo in the treatment of 3:5 patients who met the DSM
III-R criteria for schizophrenia. The study had a placebo lead
in phase iStudy Period 1), an acute phase (Study Period 2), a 
double-blind extension phase (Study Periods 3 and 4), and an 
open-label extension phase (Study Period 5) . 

Inve.tigator. and Site. 
The study was conducted at 23 sites in the United States and 
Canada. Table 7.2.2.1 in appendix 7.2.2 lists the investigators 
and sites where this study was performed. 

The principal investigator for center #2, Richard L. Boribon, 
Ph.D., M.D., is being investigated for research misconduct since 
participating in this study, according to a letter dated June 14, 
1996, from the IRB at the Medical College of Georgia, Augusta, 
GA; he has since resigned his position at the Medical College of 
Georgia. One of his sub-investigators, Bruce I. Diamond, Ph.D., 
is also being investigated for this charge. Since Dr. Borison 
contributed a relatively small number of patients to this trial 
(total of 17 out of 335), a statistical review of the study was 
performed by the sponsor wherein the study was re-analyzed after 
excluding the patients from this site. All clinical efficacy 
variables were re-analyzed and statistical significance was 
maintained. Medical quality assurance audits did not reveal 
·significant GCP [Good Clinical Practice) compliance issues' with 
this investigational site. Nonetheless, this case is being 
referred to the Division of Scientific Investigation (DSI). 

Objective. 
The objectives of study HGAD were as follows: 1) to evaluate the 
safety and efficacy of olanzapine versus placebo and haloperidol 
in the treatment of patients with schizophrenia; 2) to determine 
any possible relationships betw~en the dose, plasma concentration 
of olanzapine, and clinical therapeutic effect; 3) to evaluate 
the efficacy and safety of olanzapine versus haloperidol through 
1 year's duration in patients who had shown a positive response 
during the acute phase; and 4) to assess the incidence and 
severity of extrapyramidal symptoms. 

study Population 
Patients who met the diagnostic criteria for schizophrenia (295.1 
to 295.3, 295.9) according to the DSM-III-R. PQtients were 
eXppriencing an acute exacerbation of their illn~ss (residual 
type 295.6 excluded). Initial score of severity of illness on the 
BPRS had to be at least 24 and CGI ~ 4 (moderately ill). A 
comple~e l.i.st of inclusion and exclusion criteria are listed in 
appendlx 7.2.2 in table 7.2.2.2. 

Design 
HGAD was a multicenter, randomized, double-blind, placebo- and 
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comparator-controlled study, three fixed-dose ranges of 
olanzapine were compared with placebo and one fixed-dose range of 
haloperidol. The study consisted of 5 phases by design but the 
results from phase 2 are those that are analyzed for acute 
efficacy. 

Study Period 1 was the single-blind screening and placebo lead
in/washout period. Visit 1 consisted of screening tests, patient 
history, and psychiatric and physical examinations. The period 
between Visit 1 and Visit 2 consisted of placebo lead-in and 
washout of previous neuroleptic therapy. Patients were screened 
at Visits 1 and 2 to determine if they met entry criteria. The 
placebo lead-in period between Visits 1 and 2 was a minimum of 4 
days and a maximum of 9 days. Plac~bo capsules were dispensed at 
Visit 1. 

Study Period 2 was the double-blind, placebo controlled, acute 
therapy period of the study. Pdtients from the placebo lead-in 
period wer,- randomized to one of five treatment groups: placebo, 
olanzapine 5.0 ± 2.5 mg/day (Olz-L), olanzapine 10.0 ± 2.5 mg/day 
(Olz-M), olanzapine 15.0 ± 2.5 mg/day (Olz-H), or haloperidol 
15.0 ± 5.0 mgjday (Hal). The acute period began with 
randomization at Visit 2 and continued th~ough Visit 9. There 
were 6 weeks of study drug treatment with visits occurring twice 
weekly for the first week, then weekly thereafter. For the first 
2 weeks, patients were required to be inpatients; for the 
following 4 weeks, patients could be inpatients or outp~tients. 
Once released to outpatient status, they were to remain 
outpatients. Rehospitalization during this period of active 
treatment, however, did not necessitate withdrawal of the patient 
from the study. At Visit 9, a psychiatric examination with rating 
scales was performed to determine a patient's ccntinued 
eligibility for the phase 3 portion of the study. 

Phase 3 was a continuation of double blind therapy for up to one 
year for patients who had a positive response and wished to 
continue. Phase 4 was an open ended continuation of phase three 
for pa~ients to continue double-blind therapy (phase four lasted 
until the last patient finished phase 3). Phase 5 was an open 
label extension phase for patients who wished to continue 
olanzapine and who had previous exposure to olanzapine. 

Assessmenta 
Efficacy evaluations were based on assessments of patient 
improvement on the BPRS, the SANS, and CGI Severity, CGI 
Improvement, and PGI Improvement. The BPRS is the primary 
efficacy criterion for the study and consists of 18 items. 
Phyoicians within the US typ1cally use the rating system of 1 = 
normal to 7 = extremely ill when administering the BPRS to 
patients. However, to calculate whether patients meet percentage 
improvement criteLia, a rating system of 0 = normal to 6 = 
extremely ill was used when administering the BPRS. 
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Since there are 18 items in the BPRS, this scoring scale produces 
a score that is 18 points less than the BPRS total score using 
the 1 to 7 scale. The BPRS total scores used throughout this 
study report, unless noted otherwise, are calculated fn)m the 0 
to 6 scale. 

A complete schedule of the asscosments for safety and efficacy 
used in study HGAD are listed in appendix 7.2.2 in table 7.2.2.4. 

Analysis Plan 
All analyses were done on an intent-to-trea'!: basis, meaning all 
patients were included in the treatment groups to whi-ch they were 
randomized, even if a patient did not strictly adhere to the 
protocol. Treatment groups were compared with regard to change 
from baseline to endpoint in BPRS total, pc,sitive, and negative 
scores; SANS summary score; and CGI Severity score using analysis 
of variance (ANOVA). The ANOVA model cont.dned the terms for 
treatment, investigator, and treatment -by-::.nve~tigator 
interaction. For all analyses, main effects were tested at a 
two-sided level of 0.05, and treatment-by-investigator 
interactions were tested at an level of 0.10. Pairwise 
comparisons with no correction for mUltiplicity were performed 
for all treatment groups USl.ng least-squares means. 

Analyses of LOCF change from baseline to "ach acute phase visit 
were assessed for all efficacy variables. In the LOCF visitwise 
analyses, if a patient had a missing scor.! at a visit, the last 
available (on treatment) score was carried forward to that visit. 

Patient Disposition 
A total of 419 patients entered the placebo lead-in phase. Of 
~hese patients, 335 were randomly allocat.ed to a treatment group 
at Visit 2. Table 7.2.2.5 in appendix 7.2.2 summarizes the 
disposition of tht' randomized patients and the reasons patients 
discontinued from the acute phase. Of the randomized patients, 
41.5% completed the acute phase. Although a greater number of 
patients in the Olz-H treatment group completed the acute phase, 
the percentage of patients who completed the acute phase did not 
differ significantly among the treatment groups (p-.380i, Table 
7.2.2.6 in appendix 7.2,2 summarizes completion rates by week for 
each treatment group. Table 7.2.2.9 in appendix 7.2.2 enumerates 
the mean dose by visit in each of the treatment groups. 

Baseline Demograpbics/Baseline Illness Severity 
The 335 patients had a mean age of 36.0 years, and most were 
C3ucas~an (68.7\) and male (87.8\). In this study, 59.4% of the 
patients were of the paranoid SUbtype, and 90.7% had a chroniC 
course with an acute exacerbation. The treatment groups were 
comparable at baseline with respect to gender, racial origin, 
age, schizophrenic SUbtype, schizophrenic course, age of onset of 
psychosis, length of current episode, and number of previous 
episodes. The baseline BPRS total score s were statistically 

NDA 20-592 Page 21 



PDF page 69

significantly different between the treatment groups (p.0.048). 
Th£ placebo group had a mean score of 39.7; OLZ-Iow 40.7; OLZ
med 42.8; OLZ-high 42.6; Hal 41.8. Though these are 
statistically significantly different, the clinical differe~ce is 
negligable. Other baseline comparisons of rating scale &cores 
were not significantly different. Patient characteristics are 
shown by treatment group in table 7.2.2.7 in appendix 7.2.2. 

Concomit;,Ult Medicationa 
In general, concomitant m.!dications with primarily central 
nervous system (CNS) activity were not allowed in this prctocol. 
Table 7. ~~. 2.8 in appendix 7.2.2 contains a list of medica'~ions 
allowed clOd those prohibited in this study. Medications rot 
listed in Table '1.2.2.8, e.Lther specifically or by categ'Jry, that 
do not possess primarily CNS activity, may have been used by 
patients in this study. 

If a medication for sleep or agitation was required. lorazepam 
could be qiven during the placebo lead-in period, and for up to a 
'l1aximum 01: 21 cumulative days of treatment during the acute 
period and 60 cumulative days (additiomll) during the double
blind extension treatment pel~iod, in a close of 1-10 mg/day. No 
other psychotropic drugs wen, permitted during the study If 
extrapyramidal symptoms occurred, benzotropine mesylate ~n a dose 
of 1 t, 2 mg was permitted for up to 6 mg/day. 

Most of t'1e concomitant mediccltions, other than the 
anticholinergics and/or benzodiazepine/hypnotics, were used f,~r 
analgesia (ie, acetaminophen or ibuprofen) or gastric distrest; 
(ie, magnesium hydroxide). There was no significant difference 
in the pattern of concommitant drug use except that benzat~opine 
was used significantly more often in the haloperidol group 
(patients receiving one or more doses benztropine p<O.OOl) . 

Efficacy Reaulta 
Summary statistics and statistical analysis .)f the LOCF and OC 
endpoint analysis are shown for BPRS total and positive scores; 
SANS summary score; and COl Severity score in appendix 7.2.2, 
tables 7.2.2.10-17. 

The LOeF and oe Olz-H and Olz-M treatment groups experienced 
significantly greater mean improvement :n BPRS total score than 
the placebo treatment group (Table 7.2.2.10). 

The LOeF Olz-H and Olz-M ~reatment groups experienced 
signlficantly greater mean improvement in BPRS positive score 
compared with the placebo treatment group (p •. 004l.nd p •. 010, 
respectively). Only the Olz-M group showed significant 
improvement over placebo in the oe BPRS positive score data set. 

The LOeF Olz-H and Olz-L treatment ~roups experienced 
significantly greater mean improvement in SANS summary ~core than 
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the placebo treatment group (p~ 001 and p=.041, respectively). 
The LOCF Olz-M treatment group did not show significant 
improvement over placebo; however, p-values steadily decreased 
over time and numerical clinical improvement was present. No 
endpoint OC SANS summary score were significantly better than 
placebo. 

The LOCF Olz-H and Olz-M treatment groups experienced 
significantly greater mean improvement in CGI Severity scores 
than the placebo treatment group (p •. 014 and p •. 005, 
respectively). Six week OC analysis of CGI Severity scores was 
not significant. 

Conclusions/Recommendation. 
Study HGAD represents a positive study in support cf olanzapine 
as being effective in treatment of patients with schizophrenia. 
LOCF endpoint data for the primary and secondary efficacy 
measures were all significantly better than placebo for the 
hight:st olanzapine dose group (15 mg ±. 2.~ mg/day). There could 
be a potential bias against the placebo group as this group had 
lower BPRS total scores than other treatment groups, but the 
difference in mean scores is quite small. The endpoint 
differences between the treatment and placebo groups overshadow 
this small baseline difference. In addition to this, the 
imp.ovement that is evident using other rating scales, where no 
potential bias exsists. argues effectively in favor of the 
efficacy olanzapine in the treatment of psychotic symptoms. OC 
endpoint data did not show significant treatment benefit over 
placebo except on olz-H and Olz-M total BPRS score. Olz-M BPRS 
positive score and CGI Severity scores; however. high drop-out 
rates of placebo treated patients who could not remain in studies 
leave the least symptomatic patients in the placebo group to 
compare against the treatment group. It is for this reason that 
LOCF and not OC data represent a clearer picture of the true 
efficacy of olanzapine in this patient population. 

The study of serum concentration relationship with therapeutic 
response revealed no significant correlation. 

Long-term efficacy results from study phases 3, 4, and 5 are 
discussed in section 7.3. 
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7.2.3 Flexible do •• rang •• tudy B003 
Study E003, a non-IND, multicenter, randomized, double-blind 
study, compared three fixed dosage ranges of olanzapine (Olz-L, 
5.0 ± 2.5; Olz-M, 10.0 ± 2.5; and Olz-H, 15.0 ± 2.5 mg/day) with 
one very low fixed dose of olanzapine (Olzl.O, 1.0 mg/day) and 
with one fixed dosage range of haloperidol (Hal, 15.0 ± 5.0 
mg/day) in the treatment of 431 patients who met the DSM-III-R 
criteria for schizophrenia. 

Inve.tigator. and Sit •• 
This study was cond..:cted at 50 sites in Europe, South Africa, 
Israel, and Australia. 

Objective. 
The objectives of the study were to: 

evaluate the acute phase efficacy and safety of olanzapine 
versus haloperidol, 

evaluate the acute phase efficacy and safety of the dosage 
ranges of olanzapine versus the very low fixed dose of 
olanzapine, 

establish the lowest effective dosdge range of olanzapine, 
evaluate the efficacy and safety of treatment with 

olanzapine versus haloperidol through 1 year's duration in 
patients who had shown a positive response during the acute 
phase, 

study the possible relationships between the dose, plasma 
concentration of olanzapine, and clinical therapeutic effect, 

to assess the incidence and severity of extrapyramidal 
symptoms in various doses of olanzapine versus haloperidol. 

Study Population 
Male and female inpatients between the ages of 18 and 65 who met 
the diagnostic criteria for schizophrenia (295.1 to 295.3, 295.9) 
according to the DSM-III-R and who were in an acute exacerbation 
of illnese were eligible. Residual Type 295.6 was excluded. 
Patients suffered sufficient symptoms such that the initial score 
(Visit 1) of severity of illness on the BPRS was at least 24 (0 
to 6 scale). The severity of illness as judged on the cal 
Severity scale was at least moderate (score 24) at Visit 1. 
Patients were excluded if they udd a diagnosis of a psychotic 
disorder other than schizophrenia, an organic mental disorder, or 
Q substance-use disorder. Other exclusionaIY criteria included 
serious and unstable nonpsychiatric disorders. A complete list 
of inclusion and exclusion criteria are listed in appendix 7.2.3. 
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Design 
E003 was a multicenter, randomized, double-blind study, compared 
three fixed dosage ranges of olanzapine (Olz-L, 5.0 ± 2.5; Olz-M, 
10.0 ± 2.5; and Olz-H, 15.0 ± 2.5 mg/day) with one very low fixed 
dose of olanzapine (OlZl.0, 1.0 mg/day) and with one fixed dosage 
range of haloperidol (Hal, 15.0 ± 5.0 mg/day). The study had a 
placebo lead-in phase (Study Period I), an acute pha~e (Study 
Period II), a double-blind extension phase (Study Per~0ds III and 
IV), and an open-lacol extension phase (Study Period V). 

After a 4- to 7-day placebo lead-in phase (Study Period I), 
patients who were experiencing an acute exacerbation as part of 
schizophrenia were randomly assigned to one of five treatment 
groups. Patients began therapy with the middle dose of the 
assigned dosage range. Investigators could titrate the dose up 
by one increment or down by single or multiple increments within 
the allowed dosage range to optimize clinical benefit. Patients 
who responded to therapy in the 6-week acute phase (Study Period 
II) could continue double-blind therapy for up to a total of 12 
months (Study Period III). An a~dendum to the study allowed for 
patients who showed a positive response during Study Period III 
to continue double-blind therapy beyond 1 year (Study Period IV) . 
Study Period IV lasted until the last patient completed Study 
Period III, and the reporting database, including data collected 
through that date, was created. Patients who had been previously 
treated with olanzapine in Study Pe~iod IV had the opportunity to 
receive open-label olanzapine for an indefinite period (Study 
Period V) . 

The data presented here in support of olanzapine's efficacy in 
the treatment of schizophrenia is from phase II. 

Assessments 
Efficacy evaluations were based on assessments of patient 
improvement on, the PANSS (BPRS data extracted from tne PANSS) , 
and eel Severity, CGI Improvement, and PGI Improvement. The BPRS 
is the primary efficacy criterion for the study and consists of 
18 ite:ns. Physicians within the US typically use the rating 
system of 1 = nor;-.. ",l tu 7 = extremely ill when administering the 
BPRS to patients. However, to calculate whether patients meet 
percentage improvement criteria, a rating system of 0 = normal to 
6 = extremely ill was used when administering the BPRS. 
Since there are 18 items in the BPRS, this scoring scale produces 
a score that is 18 points less than the BPRS total score using 
the 1 to 7 scale. The BPRS total scores used throughout this 
study report, unless noted otherwise, are calculated from the 0 
to 6 scale. 

A complete schedule of the assessments for safety and efficacy 
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used in study E003 are listed in appendix 7.2.3 in ~able 7.2.3.3. 

Analysis Plan 
All analyses were done on an intent-to-treat basis, meaning all 
patients were included in the t~eatment groups to which they were 
randomized, even if a patient Q~d not. strictly adhere to the 
protocol. 

When LOCF and OC change from baseline, to endpoint was assesl'led, 
patients were included in the analysis only if a patient had a 
baseline and a postbaseline measure. The baseline measure was 
the Visit 2 observation, unless it was missing, then it was the 
Visit 1 measure. The endpoint measure was the lase measure in 
the acute phase (Visits 3 through 9). 

The main efficacy analysis was after 6 weeks of active treatment. 
BPRS ~otal scores were the prime outcome measure: differences 
between the fOUl olanzapine arms will be compart~d by analysis of 
variance (ANOVA). If the ~esult indicated differences, then each 
of the olanzapine groups were compared with the haloperidol group 
by Dunnett's test. As a secondary end-point the same analyses 
were carried out on tbe total PANSS s,::ore and separately on the 
negative and positive symptoms. Pati,!nt and Clinical Global 
Impression and Improvement measured in 7 point scales \<I'ere 
compared by non-parametric ANOVA. An endpoint analysis were done 
for the Quality of Life Scale to asse!IS change in patient's 
overall sense of well-being. 

Patient Disposition 
A total of 508 patients en~ered the placebo lead-in phase. Of 
these patients, 431 were randomized to treat.OIent groups. 
Table 7.2.3.4 in appendix 7.2.3 summarizes the disposition of the 
randomized patients and the reasons patients discontiLued from 
the acute phase. Of the randomized patients, 57.3\ completed the 
acute phase. Overall, both the Olz-M and Olz-H treatment groups 
h~d a greater number and perr.p-ntage of patien~s completing the 
acute phase than the other treatment groups. Among the treatment 
groups, there were no statistically significant differences in 
the percentage of patients who completed the acute phase. 
Patient complet:ion rates by visit are listed in table 7.2.3.5 in 
appendix 7.2.3. 

Baseline Demographics/Baseline Illness Severity 
The 431 patlent:s had a mean age of 35.5 years, and most were 
Ca']casian (86.3\) and male (63.8%). In this study, 56.6% of the 
patients were of the paranoid subtype, and 74.0% had a chronic 
course with an acute exacerbation. The treatment groups were 
comparable at baseline with respect to gender, racial or regional 
origin, age, schizophrenic subtype, schizophrenic course, age of 
onset of psychosis, length of current episode, and number of 
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previous episodes. Baseline group comparisons of clinical rating 
scale scores revealed no statistical di.fferences in group mean 
scores. Patient characteriotics are shown by treatment gl'oUp in 
Table 7.2.3.6. Table 7.2.3.7 enumerates the mean dose by visit 
for all treatment groups. 

Concomitant Medicationa 
Patients who were using concomitant psychotropic medications 
except for benzodiazepines and anticholinergic/anti
pseudoparkinsonian medications were excluded from the study. 

A list ~f approved and unapproved drugs as presented in the other 
pivotal studies was not present in this study. A fairly 
extensive dosing regimen for benzodiazepines was presented. 

Use of concomitant medications taken by at least 10% of the 
patients was compar~d across treatment groups by chi-square 
tests. To account for protocol variations, all doses of 
benzodiazepine and/or hypnotics were converted to lorazepam 
equivalents. Similarly, all doses of anticholinergic medication 
were converted to benztropine equivalents (lIIg benztropine/day) . 

Mean daily benzodiazepine (expressed as "lorazepam eq,uivalents") 
use was compared among the treatment groups using an ANOVA model 
including the terms for treatment, country, and treatment-by
country interaction. The proportions of patients taking at least 
one dose of lorazepam equivalent were compared across the 
treatment groups using a chi-square test .. Similar analyses of 
anticholin~rgic use were also done. 

The patients in the haloperidol group teok biperiden 
significantly more often than any other group (p<O.OOl). Use of 
other concomitant medications was not significar.tly different 
among treatment groups. 

Efficacy Results 
Summary statistics and statistical analysis of the LOCF and OC 
endpoint analysis are shown for BPRS total, positive, and 
negative scores; PANSS total, positive, and negative scores; and 
CGI Severity score in tables 7.2.3.8-17. As stated in the 
protocol, the primary efficacy analysis was the mean change from 
baseline to endpoint in BPRS total score. There was no 
statistically significant improvement in the BPRS total score in 
any of the OLZ-L,M,H or haloperidol groups over the OLZ-1mg 
group. The OLZ-H LOC~ and OC group showed significant improvement 
over the OLZ-1mg group on the CGI-Severity Scale. The OLZ-H 
LOCF and haloperidol OC groups showed significant improvement on 
the BPRS-positive symptoms scale. No other statistically 
significant differences in mear improvement in BPRS, PANSS, CGI, 
or PGI total score were observew between any of ~he other LOCF 
treatment groups. 
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Conclusions/Recommeadations 
Study E003 represents a failed study in that neither olanzapine 
nor haloperidol consistently show significant improvement over 
the OLZ-1mg group. In study HGAP, the olanzapine 1 mg group 
shows numerical improvement over placebo there is no statistical 
difference in therapeutic effect; however, study E003 is designed 
so that the olanzapine 1 mg group is an ersatz placebo group. 
Therefore, one can not assume that olanzapine 1 mg is an inactive 
dose. 

7.2.4 Flexible dose range study HGAJ 
Study HGAJ, a multicenter, randomized, double-blind study, 
compared one dosage range of olanzapine (Olz 5-20 mg/day) with 
one dosage ra.:1ge of haloperidol (Hal 5-20 mg/day) in the 
treatme:1t of 1996 patients who met the DSM-III-R criteria for 
schizophrenia, schizophreniform disorder, or s~hizoaffective 
disorder. 

Inve8tigators and Site8 
The study was conducted at 186 sites in the United States and 
Europe. A. list of study sites and principal inv'~stigators may be 
found in the sponsor's submissio~ NDA 20-592 volume 1.129, pages 
15-74. 

Objectives 
The objective of the study was to evaluate the safety and 
efficacy of olanzapine in a dosage range ,of 5-20 mg/day versus 
haloperidol in a dosage range of 5-20 mg/day through 1 year or 
more of treatment in patients who met the DSM-III-R criteria for 
schizophrenia, schizophreniform disorder, or schizoaffective 
disorder. 

Study Population 
Male and female patients over 18 years of age were eligible. 
Patients had to meet the di.agnostic criteria for schizophrenia 
(295.1 through 295.3, 295.6, 295.9), schizophreniform disorder 
(295.40), or schizoaffective disorder (bipolar type or depressive 
type [295.70)) according to the DSM-III-R. Patients haJ to 
experience clinically significant psychotic symptoms (positive 
and/or negative) while receiving no neuroleptic treatment or 
demonstrate less than a clinically optimal. response to tneir then 
current neuroleptic treatment either by virtue of continued 
symptoms adverse events. This constituted clinical grounds 
for init~ti_ion of cr change in neuroleptic therapy. Patients 
must have had a total initial score on the BPRS of at least 18 
(0 to 6 scale), or they could enter without the required minimum 
total score if they recently experienced (within 4 weeks of Visit 
1 with depot neuroleptic therapy or within 6 days of Visit 1 with 
oral neuroleptic therapy) an adver~e event that reasonably could 
have been attributed to their then current neuroleptic treat",,,,nt 
(unless the neuroleptic was haloperidol) and who were no lo~ger 
tolerating their current (immediately prestudy) treatment. 
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Patients were excluded if tl~y had a serious, unscable illness 
including hepa~ic, renal, gastr0enterologic, resFi~ato!y. 
cardiovasculaT (including ischemic l1e:..rt disease). 
endocrinologic, no:urologic. ~mmuno'Lugic, hematologic disease, or 
any other DSM-I:I-R organ~c ment:..i disorder or ~ub~tance-use 
disorder. Ot!ler excluli<ionary cr~teria were a ~1istory of severe 
allergic 'Jr.·verse drug react ions including any adverse drug 
renct~on co haloperidol or sufficient sever~ty to discontinue 
halope'!:'!.dol during the last 3 months. Full iI'.clusion and 
excl, ... si.on crit~ria are listed in appendix 1.7..4 in table 7. 2 ~,. 1. 

Design 
Study HGAJ was a multicenter. randomized, double-blind study, 
compa:::ing one dosage range of olanzap.i.ne (Olz 5-20 rrlg/day) wic:h 
on'" dosage range of haloperidol (Hal 5-20 mg/day) .in the 
tl.eatment of patients 'Ilho met the DS!i1-III-R criteria for 
schizophrenia, schizophreniform di:;,oT.der, or schizoaffective 
disorder. 

The study had a screening phase (Study Period I), an acute phase 
(Study Period II), a double-blind extension phase for responders 
or an ope~-label extension for nonresponders (Study Period III). 
and an open-label indefinite extension (Study Period IV). After 
a 2- to 9-day screening phase (Study Period I), 1996 patients 
were randomized to a treatment group. The randomization ratio i.. 
the study was 2:1 olanzapine to haloperidol. Patients began 
therapy with one double-blind capsule (containing 5 mg of either 
drug) per day. Investigators optimized therapeutic benefit 
~hrough dose increases of one capsule per day on a weekly basis 
and/or decreases to a minimum of one capsule per day at any time. 
Patients who responded to double-blind therapy in the 6-week 
acute phase 'Study Period II) could continue double-blind therapy 
in Study Period III. Patients who did not respond to double
blind therapy during the acute phase could enter the open-label 
phase of Study Period III at Visit 6, 7, or 8 and receive 
olanzapine for 46 weeks. 

Stu~J Period III lasted until all patients had completed (or 
discontinued early) Study Period II and until at least 100 
patients (cumulative, across multiple protocols) had been treated 
with olanzapine at doses ~5 mg/day (including patients treated 
wit.h a dosage range from 2.5 to 7.5 mg/day) for a duration of at 
least 1 year. Upon their completion of Study Period III, 
patients treated with double-blind medication could continue 
(Study Period IV). These patients continued to be treated with 
doubl~-blind medication until the double-blind extension database 
had been finalized. At that time, treatment assignments were 
unblinded and patients treated wi.th olanzapine were allowed to 
continue on cpen-Iabel olanzapine in Study Period IV, if 
clinically indicated. 
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Assessments 
Efficacy assessments included the PANSS, MADRS, CGI, and PGI 
rating instruments. Mean change in the investigator-rated BPRS 
served as the primary efficacy assessment. Secondary efficacy 
assessm~nts included the PANSS, MADRS, CGI, and PGI. 
A complete list of safety and efficacy assessments and their 
schedule of administration may be found in the sponser's 
submission NDA 20-592 volume 1.126, pages 109-111. 

Analysis Plan 
All analyses were done on an intent-to-treat basis, meaning all 
patients were included in the treatment groups to whi~h they were 
randomized, even if a patient did not strictly adher~ to the 
protocol. 
When LOCF and OC change from baseline to endpoint was assessed, 
patients were included in the analysis only if a patient had a 
baseline and a postbaseline measure. The baseline measure was 
the Visit 2 observation, unless it was missing, then it was the 
Visit 1 measure. The endpoint measure was the last measure in 
the acute phase (Visits 3 through 5) . 

When a patient discontinued the acute phase, patient disposition 
was determined by evaluating the patient's summary record. 
Patients who discontinued at Visit 5 for any reason other than a 
lack of efficacy, advers~ event, or death were considered to be 
"reporting interval complete." Patients who completed Visit 5 
and continued into either the double-blind extension phase or 
open-Iabe' phase were also listed as "reporting interval 
complete." Patients who entered the open-Iahel phase at either 
Visit 6 or 7 were listed as discontinuing the acute phase for 
"lack of efficacy." 

Treatment groups were compared with regard to change fro~ 
baseline to endpoint in BPRS total, positive, and negative 
scores; PANSS total, positive, and negative scores; MADRS total 
score; and CGI Severity score using ANOVA. The ANOVA model 
contained the terms for treatment, treatment site, and treatment
by-site interaction. For all analyses, main effects were tested 
at a two-sided a level of 0.05, and treatment-by site 
interactions were tested at an a level of 0.10. The Wilcoxon 
signed rank test was used to test if the hYpothesis that within
treatment group change from baseline to endpoint was significant. 
The cumulative distribution of LOCF change from bas~line to 
endpo~nt in the BPRS total score was calculated for each 
treatme~t group. In the LOCF visitwise analyses, if a patient 
had a missing score at a visit, the last availabl~ score was 
carried forward to that visit. 

Baseline Demographics/Baseline Severity of Illness 
The 1996 patients had a mean age of 38.6 years, and most were 
caucasian (80.2%) and male (64.9%). In this study, 83.1% of the 
patients were diagnosed with schizophrenia, 1.9% were diagnosed 
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with schizophreniform disorde~, and 15.0% were diagnosed with 
schizoaffective disorder. The treatment groups were comparable 
at baseline with respect to gender, racial origin, age, 
diagnosis, schizophrenic course, length of current episode, and 
number of previous episodes. There was a significant differe.nce 
(p=.026) between the treatment groups in mean age of onset of 
psychosis (mean ± standard deviation: Olz, 24.2 ± 7.9; Hal, 23.4 
± 6.7). There was no statistically significant difference 
between treatment groups in proportions of patients who had 
previously been treated with haloperidol (Olz, 38.0%; Hal, 
38.3%). There were statistically significant differences in the 
BPRS total baseline score (33.1 Olz, 34.1 Hal, p z O.02l, the PANSS 
total score (90.1, Olz, 92.1 Hal, p=O.Ol), and the PANSS general 
psychiatric score (44.9 Olz, 46.1 Hal, p=0.003l. These 
jifferences are not clinically significant but become 
statistically significant due to the large numbers of patients in 
the study. Patients' characteristics by group is listed in 
appendix 7.2.4 in table 7.2.4.2. 

Patient disposition 
A total of 2223 patients entered the screening phase. Of these 
patients, 1996 wer.! randomized to a treatment group at Visit 2. 
Table 7.2.4.3 in appendix 7.2.4 summarizes the disposition of the 
randomized patients O'nd the reasons the patients discontinued 
from Study Period II. 

A significantly greater prcportion of patients in the Olz 
treatment group than in the Hal treatment group completed the 
acute phase of the study (p<.OOl). The proportion of patients 
from the Olz treatment group who discontinued the acute phase of 
the study because of adverse event= was 4.5%, while 7.3% of the 
patients from the Hal treatment group discontinued because of 
adverse events (p=.010). The proportion of patients who 
discontinued because of lack of efficacy was significantly 
smalle~ (p<.OOl) in the Olz treatment group (20.7%) than in the 
Hal treatment group (32.1%). A significantly smaller proportion 
of olanzapine-treated patients (3.6%) than ~aloperidol-treated 
patients (7.4%) discontinued because of patient decision 
(p<.OOl). Table 7.2.4.4 in appendix 7.2.4 gives the patient 
completion rate by visit in this study. Table 7.2.4.6 enumerates 
the mean dose by visit for each of the treatment groups. 

Concomitant ~edications 
In general, concomitant medications with primarily central 
nervous system (CNS) activity were not allowed in this protocol. 
Table 7.2.4.5 in appendix 7.2.4 contains a list of medications 
allowed and those prohibited in this study. Medications not 
listed in Table 7.2.4.5, either specifically or by category, that 
do not possess primarily CNS activity, may have been used by 
patients in this study. 

Pati~nts took a variety 'of concomitant medications. Concomitan'. 
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medications used by at least 10\ of the patipnts in one treatment 
were compared across groups using ANOVA to determine if there was 
a disproportionate use of a concomitanc drug. 

Overall, the Olz treatment group had a significantly smaller 
proportion of patients who took at least one concomitant drug 
than the Hal treatment group (81% vs 88%, p<.OOl). Medications 
which were taken by significantly smaller proportions of the Olz 
treatment group than the Hal treatment group included lorazcpam 
(36% vs 41\, p=.028), benztropine mesylate (10% vs 29\, p<.OOl), 
and biperiden (3 % vs 12%, p<. DOll. It is unclear exactly hO:1 
these differences might have in;luenced the reported differences 
between olanzapine and haloperidol. Clinically anticholie~gics 
and benzodiazepines are used to decrease drug related adverse 
events and in-so-doing increase efficacy of antipsychotics. The 
fact that these concomitant medications were used more often in 
the haloperidol group could conceivably bias the result toward 
haloperidol. If this were the case, it did not do so to the 
extent that haloperidol and olanzapine were equally effective, or 
that haloperidol was superior to olanzapine. 

Efficacy Results 
The primary efficacy analysis was a LOCF comparison of the Olz 
treatment group with the Hal trea~ment group in the mean change 
in BPRS total score from baseline to endpoint. The Olz treatment 
group had significantly greater mean improvement in BPRS total 
score compared with the Hal treatment group (p=.015). 

PANSS negative scores were used in the assessment of negative 
psychopathology. Evaluation of the PANSS r:egative score 
demonstrated superior improvement in the Olz treatment group 
compared with the Hal treatment: group in the analyses of LOCF and 
OC me:3.n change from baseline to endpoint (pz. 032 and 0.003 
respectively) . 

CGr Severity scores were statistically significantly lower in the 
olanzapine treated patients by LOCF and OC analysis (p=0.03 and 
<O.JOl respectively,. 

Tabular presentation of these results may be found in appendix 
7.2.4 tables 7.2.4.7-16. 

Conclusions and Recommendationa 
At face value, it would appear that the result of this study 
might suggest th~t olanzapine is significantly more effective at 
treating symptoms of psychotic disorders than haloperidol; 
however, there 3re several design flaws in the study that 
prohibit this reviewer from making any comparative conclusions 
between olanzapine and haloperidol that might be used in 
labeling. 

The study is biased against haloperidol. The study enrolled 
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roughly 38% of a sample that had been previously treated with 
haloperidol while patients who had previously been exposed to 
olanzapine were excluded. Though the sponsors had exclusion 
criteria for patients who were treatment resistant to 
neuroleptics they did include patients who were previously 
treated with haloperidol. One must assume that the patients who 
had b~en previously treated with haloperidol were not completely 
satl.sfied with their treatment, or they would not have enrolled 
in the study. The dividing line between treatment resistant and 
unsatisfactory response is arbitrary and not defined in this 
study. The only way to resolve this issue would be to compare 
pat:ients that had never been expofJed to either haloperidol or 
olanzapine. Otherwise, this bias most likely deflates the 
haloperidol response rate~. 

The significant difference in rat.ing scale means is clinically 
small but becomes significant due to the high numbers of subjects 
in the study (BPRS mean total change of 8-HAL vs ll-OLZ). The 
numerical differences between the mean change~ in rating scales 
throughout the pivotal studies is similar and, in the balance, 
slightly superior in favor of olanzapine. The HGAJ study is 
overpowered. 

Dosage ranges of the two drugs ma~' not be comparable. 
Haloperidol has a vastly differe~t drug-related-adverse-event 
profile than olanzapine. Dosing the two drugs on the same 
milligram for milligram basis and or! the same schedule again 
potentially biases again/It haloperidl1l in the same way that 
dosing at lower doses and on a slm"er dose increase rate might 
bias against olanzapine. Multiple dosing levels and/or schedules 
would more realistically compare th~ two drugs. 

r, therefore, can not recommend any labeling suggesting that 
olanzapine is more effective than haloperidol based on this 
study. This study takes nothing away from the positive results 
of two other studies in this submission and suggests that 
olanzapinc would be more effective than plac~bo in the treatment 
of psychotic symptoms in schizophrenia. 

7.3 Summary of Data Pertinent to Important Clin:!cal Issues 

7 .3 .1 Predictors of R'.apou.s. 
Subgroup analY5es of efficacy measures common to s"udies HGAD and 
HGAP(BPRS total, positive, negati.ve, and CGr Severity) were 
performed to examine the consistency of treatment e\~fects over 
che strata of two demographic popul'ltions. These ar..alyses were 
oIlly performed when there was a minimum of 10% of the total 
sample ~n each of the subgroup strata. The sUbgroups that were 
analyzed were gender (male, female), and racial origin (African 
descent, Caucasian, other). Only gender and racial origin were 
analyzed becaus(~ the age subgroup did not meet the criteria for 
analysis. 
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Comparisons were made between olanzapine and placebo. 
Co~pariscns between olanzapine and placebo were based on analyses 
of the acute phases of studies HGAD and HGAP which were similar 
in design. All. olanzapine-treated patients from these two 
studies were poolad to form the olanzapine group, except for 
patients in the alanzapine 1 mg treatment group in study HGAP 
because olanzapine 1.0-mg/day dose was not demonstrated to be an 
efficacious dose. Patients from both placebo treatment groups 
were pooled to form the placebo group. 

All efficacy measures were assessed using an ANOVA model that 
i~cluded the terms for treatment, study, subgroup, treatment-by
st~dy interaction, and treatment-by-subgroup interaction. The 
treatment-by-subgroup interaction was tested to determine if the 
differences in the efficacy measures were consistent across 
subgroups. None of the efficacy variables exhibited a 
statistically significant treatment-by-strata interaction, 
indicating nc., significant differences between either gender or 
racial origin with respect to treatment effect (s~e volume 217 
page 241, Attachment 4 to ISE: Summary of Subgroup Analysis for 
Placebo-Controlled Studies FID-MC-ISE Placebo-Controlled 
Integrated Database AClltePhase). As previously mentioned, plasma 
olanzapine levels did not predict therapeutic response. 

7.3.2 Size of Treatment Effect 
This evaluation of treatment effect size will focus on the lOmg 
and medium and high olanzapine dose groups, and haloperidol of 
study HGAP and study HGAD. Treatment effect is defined ~s the 
change from baseline in the BPRS and CGI-sf!verity scores among 
completers at the final (Week 6) visit. The unadjusted changes 
and placebo-adjusted changes are summarized in Table 7.3.2 below, 
which includes corresponding efficacy data haloperidol in Study 
HGAD. 
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Table 7.3.2: 
SUJIIIIIAry of Treatment Bffect Size. 

TX Group BPRS CGI-Sever.i.ty 
mg/day 

Unadj.* Adj.** Unadj.* Adj. ** 

HGAP-OLZ -15.6 -4.8 -1. 47 -0.17 
10 

HGAD-OLZ -23.6 -8.2 -1. 70 -0.43 
lOt 2.5 

HGAD-OLZ -22.7 -7.3 -1.42 -0.25 
1St 2.5 

HGAD-HAL -18.0 -2.6 -1. 27 -0.10 
15+5 

* Calculated as: (Mean score at final visit) minus (Mean baseline 
score) . 

** Calculated as: (Mean active drug change from baseline) minus (Mean 
placebo change from baseline) . 

All treatment effect sizes were comparable with olanzapine being 
numerically but not statistically superior to haloperidol in the acute 
phase stt;dies. 

Overall, although the treatment effect' sizes are not strikingly 
-iifferent, they can be considered to represent notable clinical 
improvement. 

7.3.3 Choice of Do •• 
Efficacy data from studies HGAP and HGAD s·.lggests that the mean 
effective dose begins at 10 mg/day. The efficacy of olanzapine in 
study HGAD ata fixed dosage range of 5 ± 2.5 mg/day was not 
demonstrated. The lower dose group mean was 6.6 mg/day or above 
after week 6. The middle dose group in HGAD, though effective, was at 
mean doses greater than 10 mg/day. The 10 mg/day dose group is the 
lowest effective dosage yet to be consistantly demonstraterl. 
Individual differences may exist that allow lower dosing of olanzapine 
to be e~fective or may necessitate higher dosing of o1anzapine before 
it becomes effective. The sponsors rec:ommendation of 10 mg po qd as a 
starting dose is reasonable basea on efficacy data. 

The sponsor's recommended dose range is 5 to 20 mg po qQ. The 
rationale is that individual patients may not be able to tolerate the 
10 mg (lowest consistently effective dose tested) dose and that 
individual patients may require higher doses than 10 mg/day to receive 
adequate clinical response. This is consistant with good clinical 
practice and experience with other antipsychotic medication. 
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7.3.4 Duration of Tre.tment 
The long-term effectiveness of olanzapine among acute responders was 
evaluated by assessing long-term completion rates, estimating the 
prevention of relapse at 1 year of double-b~ind therapy, estimating 
the time to relapse, and assessing the mean change in efficacy rating 
scale scores from baseline to endpoint. The efficacy data presented 
below are from the double-blind extension for responderD in study 
HG.\D. Data from study HGAD was used for comparisons of rhe olanzapine 
treatment groups with the placebo treatment group. 

A survival analysis was performed to estimate the prevention of 
relapse at 1 year of double-blind therapy and the time to relapse for 
two definitions of relapse: primary and secondary. The analysis of 
!;ime to relapse by primary and secondary definit.ion only includes 
patients in the double-blind, responder extensio~s who were on 
outpatienr ~~atus by their last vieit in the acute phase. Patients 
classified as experiencing a relapse by primary definition were on 
outpatient status by the last visit in the acute phase (Visit 9) and 
later hospitalize.d because of an exacerbation of psychotic 
psychopathology and had an increase in CGr Severity score of at least 
2 from their Visit 9 CGr Severity score. ~atients classified as 
experiencing a relapse by secondary definition were on outpatient 
status by the last visit in the acute phase and later hOEpital~zed 
because ~f an exacerbation of psychot~c psychopathology, regardless of 
CGI Severity score. 

The Olz-L (5.0 ± 2.5 mg/day) treatment group had the largest estimated 
percentage not relapsing acr.ording to the criteria outlined [or 
primary definition of relapse. The survival curves for the Olz-L and 
Olz-H treatment groups were significantly different from the survival 
curve for the placebo treatment gr~up (each, p=.026), indicating ~hat 
fewer patients in the :lz-L and Ol::-H treatment groups experienced a 
relapse by primary definition at any given point in time than patients 
in the placebo treatment group. 
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Table 7.3.3.1 Primary o.rmltion of R.18pu 
F1 D-MC-HGAD Double-Blind Emnsion PIUI •• 

Tr.-allnent Group N 

Placebo 13 
Olz·L •• ." 
Olz-M 9 
Olz-H 22 
Hal 10 

" Not Relapsing 
II 365 Days 

38.3 
90.9 
76.2 
88.2 
71.4 

p- ue 
VI 

Placebo 

.026 

.ISO 

.026 

.324 

Abbre-.ialIOOS: = pauenu w 0 ccntlnu mto y n were oUlplllenu III 1111 ; 

Olz-L - olanzapine 5.0 ± 2.S mg/day; Olz-M = olanza{line 10.0 ± 2.S mglday; 
Olz-H - ollDzapine 15.0 ± 2.5 mg/day; Hal - haloperidol 15.0 ± 5.0 mg/day; 
vs - venw. 

• p- Value from testing bomogeneity of survival curves between treatment groups using log-nnk tcst. 

Table 7.3.3.2. Secondary DefInition of ReI8pu 
F1D-MC-HGAD DoublHlllnd Emnsion PIUIH 

Treatment 
Group N 

Placebo 13 
Olz-L 14 
Olz-M 9 
Olz-H 22 
Hal 10 

" Not Relapsing 
at 365 Days 

32.8 
69.3 
57.1 
17.8 
71.4 

p- ue 
vs 

Placebo 

.059 

.174 

.00S 

.223 

Abbrev,.nons: = paneRU W 0 contmu mto y wete outpal1enu at 1111 ; 

a 

Oll-t. = olanzapine 5.0 ± 2.5 mg/day; Olz-M - olanzapine 10.0 ± 2.5 mg/day; 
Olz-H - olanzapine 15.0 ± 2.5 lIIi/day; Hal .. haloperidol 15.0 ± 5.0 mg/day; 
vs = venus.. 

p. Value from tesling homogeneir; of survival curves between treatment group. using log-rank test. 

Though the results of this study appear to support olanzapine as an 
effect i ve lorlgterm treatment of schizophrenia over placebo. This 
extension study is biased toward the olanzapine group. Patients in 
the placep~ group were never exposed to olanzapine and therefore one 
can not answer the question of whether chronic olanzapine treatment 
prevents the re~apse of schizophrenia symptoms after responding to 
acute olanzapine treatment. A preferable design would be to have 
studied patients who had responded to olan~apine then to have 
randomized these patients to either placebo or olanzapine then measure 
time to rela,se. The only useful conclusion from this type of 
relapse study is that olanzapihe's long-term effectCJ appear to follow 
the same pattern as that of haloperidol. 
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7.4 Conclusion. Regarding Efficacy Data 
Table 7.4. summarizes the efficacy results for the two pivotal 
olanzapine clinical trials at week 6. 

l. 

Table 7.4 su..ary of efficacy re8ult. for pivotal olan •• pine 
clinical trial. progr.. (.ignificance of drug/placabo c~ari.on. 

Study 

HGAD 

HGAP 

Slgnltlcance 

for .. an change froa ba.eline at we.k 6)'. 

Active Drug BPRS total CGl-Severity 
Group 

LOCF' oc> LOCF OC . 
OLZ-L US NS NS NS 

OLZ-M •• •• •• TR 

OLZ-H •• •• • NS 

HAL •• NS • NS 

OLZ-lmg NS NS NS NS 

OLZ-10mg • NS • I/S 
codes: *·.very slgnlhcarot (p<O. 01) 

• -significant (O.Ol~<O.OS) 
TR_trend toward aignificance (O.OSsp<O.lO) 
Ns-not significant (p~O.lO) 

2. LOCF-La~t observation carried forward. OC-Observed cases. 

Studies HGAJ and E003 are not placebo controlled (sections 7.2.3 and 
7.2.4). Study E003 included an olanzapine 1 mg/day group (designed as 
ersatz placebo); ho~ever, since the active control (haloperidol) group 
was not significantly therapeutically better than the ersatz placebo 
group, then it is this reviewer's opinion that this is not ~vidence of 
lack of efficacy (a negative study) but represents a failed study. 

Study HGAJ was an uncontrolled comparison study of olanzapine and 
haloperidol. In this study olanzapine out-perfolms haloperidol; 
however, study design problems prevent this reviewer from making a 
positive statement about a potential clinical superiority of 
olanzapine over haloperidol. On the other ha~d, study HGAJ takes 
nothing away from the positive efficacy results of studies HGAD and 
HGAP. 

Studies HGAD and HGAP (see sections 7.2.1 and 7.2.2 of this review) 
are well designed and offer sufficient data to support the claim that 
olanzapine is effective in the treatment of psychotic symptoms 
associated with schizophrenia with a minimum effective dose of 10 
mg/day. 

The relapse prevention analysis in the extension studies appear to 
show that the relapse rate is lower in olanzapine treatment groups 
over placebo. The extension studies do not, however. ofter any data 
on the effectiveness of long-term olanzapine treatment versus short 
term olanzapine treatment (see section 7.3.3 of this review). 
Generally, clinical evidence supports the chronic use of antipsychotic 
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medication for the prevention of relapse in schizophrenia. The data 
provided do offer evidenc~ that olanzapine's effectiveness does not 
wane over-time (i.e. tl,erapeutic tolerance does not seem to occur) and 
therefore shows no evidence that olanzapine's effects are contrary to 
th~s general principal. 
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8.0 Integrated Review of Safety 

8.1 Background and Met~odo1ogy for Safety Roview 

The basic approach to examining the safety of olanzapine in the 
treatment of psychotic sympt.oms associated with schizophrenia 
included: 1) an examination of the entire (primary and secondary 
databases [Nolz=3139]) database for deaths (Section 8.1.1), 
dropout.s (Section 8.1.2), and serious adverse events, (Section 
8.1.3); these comprise the advers~ events at the more serious end 
of the nonserious/serious continuum; and 2) within selected 
subsets of the primary safety dat;~ase (Nol~=2500), an evaluation 
of the routinely collected safety data in order to describe the 
common adverse event profile for olanzapine in a schizophrenic 
population. Specific search stratagies were also employed to 
investigate potential treatment emergent hostility and emergent 
suicidality, (Section 8.1.4). The evaluation of routinely 
collected safety data (adverse events, laboratory findings, vital 
signs, and ECG data) is provided in Sections 8.1.5-8.1.8. 
Section 8.1.9 reviews opthalmo}ogic, chest X-ray, and EEG 
evalautions of patient samples from the primary integrated 
database. Data regarding withdrawal phenomena and abuse 
potential are addressed in Section 8.1.10. Human reproduction 
experience is summarized in SG'tion 8.1.11. Data pertinent to 
olanzapine overdoses is discussed in Section 8.1.12. 

An analysis of the relationship between treatment.-emergent 
adverse event occurrence and various demographic variables is 
presented in section 8.1.5.4. Similar analyses fer changes in 
treatment-emergent high or low laboratory values in section 
8.1.6.4 and for vital signs and weight is found in section 
P..~.7.4. Thesp analyses were performed to examine the 
consistency of treatment effects over the strata of gender (male, 
female), racial origin (African descent, Caucasian, other), and 
age (less than 50 years of age, at least 50 years of age). These 
analyses weX"e only performed when there were adequate numbers of 
patients for the analysis (a minimum of 10% of the total sample 
in each of the subgroup strata). 

Important findings from the above review are then orga.lized into 
a re\'iew of systems, where the findings are discussed by organ 
sYstem (Se~tion 8.2). This is then followed by a summary of the 
key adverse fir.di"C;s (Section 8.3). 

The following pafety review is based on the experience gleaned 
from the exp~sure of all patients (both primary and secondary 
databases) to olanzapine except that only serious adverse events 
adverse, ~ropouts due to adverse events, and deaths were from 
the se~ondary database. 

The Primary Safety Database has a treatment gro1lp distribution, 
id terms of both number of patients (N) and exposure in patient-
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years, as follows: 

Drug N Patient-years -
Olanzapine 250(, 1122.2 

Placebo 7. .. 6 27.1 

Haloperidol I 810 193.0 
== =c -

Please note that, throughout the safety section, the acute, 
placebo-control'ed study pool consists of the pool of the acute 
phases of st~~Les HGAD and HGAP, minus the lmg dose group from 
HGAP since t'lis very low dose is not in the recommended dose 
range for 0lanzapine and is felt to have low pharmacodynamic 
activity. 

The s~onsor provided Case Report Forms for all deaths, 
discontinuations due to adverse events, and serious, unexpected 
adverse events (in CANDA form). Patient summaries were ~rovided 
tor all serious adverse events, all potentially clinically 
significant adverse events (identified by the algorithm described 
in vo-~me 1.218, pages 288-269), and for all potentially 
clinically significant changes in laboratory values, vital sign 
measurements, and ECG recorda (by pre-defined criteria). Since 
these summaries were used to review most individual patient data, 
it was considered important to verify concordance between the 
CRF'$ and the patient summaries. Tweuty CRF/Patient Summary 
pairs, selected at random, were examined and found to be in 
agreement. 

11.1.1 Deaths 

Among all patients (primary and secondary databases) exposed to 
olanzapine (N=3139), there were 22 deaLhs that occured during or 
within thirty f.ays of study discontinuation. The descriptions of 
c~ese cases follow in Table 8.1.1.1 in Appendix 8.U and are 
discussed in the review of systems subsections that are pertinent 
to the cause of death (under section 8.2). In the combined 
primary and seconda~· safety databases there were three deaths in 
the haloperidol treacment group and two in the placebo group 
within thirty days of study discontinuation. The reporting cut
off date for all deaths was June 30, 1995. 

Twenty of these olanzapine exposed deaths occured in the primary 
database patient population (N=2500). Three deaths occurred in 
the haloperidol group and two in the placebo treatment ~roup. 

An analysis of crude mortality and exposure adjusted mortal~ty 
was performed by the sponsor for the deaths that occurred in tne 
primary int~grated safety database [(N=2500) Table 8.1.1.2 
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below]. Five of 20 total deaths in olanzapine-treated patients 
across studies and 1 of 2 total deaths in placebo-treated 
patients across studies were from study HGAO in patients with 
primary degenerative dementia of the Alzheimer's type (median age 
of all patients from study HGAO who died, 83.S years. Study HGAO 
did not include a haloperidol treatment group. 

Table 8.l.i.2. MortaUty Rates: Primary IDtegratod Database 
( 

Therapy Deaths Crude MonaJity II 00 
(N) Monality Patient· Years of 

(%) Exposure 

Olanzapine 20 0.008 1.8 

Haloperidol 3 0.0037 1.6 

Placebo 2 0.0085 i 7.4 

In this reviewer's judgement, ~wo deaths were possibly connected 
to olanzapine; all other deaths were not felt to be causally 
related to olanzapine. These 2 cases were: 

HGAO 012-1208-This case of death subsequent to aspiration 
pneumonia will be discussed in the respiratory subsection of the 
review of systems section (8.2.7). 

HGAO 006-0615-This case of death subsequent to aspiration 
pneumonia will be discussed also in the respiratory subsection of 
the review of systems section (8.2.7). 

The following table enumerates the causes of death in all 
pat~ents exposed to olanzepine that occurred during or within 30 
days of th~ termination of treatment. These deaths were not 
judged by this reviewer to be related to olanzapine treatment. 

There was oce death 13GBT 241-2409) during or ~ithin 30 days of 
treatme:<t termjnation in the secondary safety database that was 
judged not to be cau~a1.ly related to olanzapi1e treatment. There 
was one death during or within 30 days of treatment termination 
unrelated to olanzapine use reported after the February 14, 1995 
cut-ofr date (HGAP 005-1215) that is not included in the 
mortallty rate calculations but is included in the discussion of 
deaths in the following sections. These patients are listed 1n 
T.able 8.1.1.1 in Appendix 8.0 and (hscussed the review of systems 
sect10n. 
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Cause of Death Treatment Group (N~total patients in 
group) 

Olanzapine Haloperidol Placebo 
N=3139 N=836 N=:277 

Suicide 1:2 2 1 

Cardiac Arrest 3 1 1 

Respiratory :2 0 0 
Disorder/ 
Infection 

Congestive :2 0 0 
Heart Failure 

C'VA 1 0 0 

Accidental 1 0 0 
Injury 

8.1.2 Assessment of Dropouts 

8.1.2.1 OVerall Pattern of Dropouts 

The table below provides an enumeration of subjects who 
prematurely discontinued treatment in the olanzapine integrated 
cl~nical trial data base, categorized on the basis of the 
investigator's judgement regarding the single most important 
reason for withdrawal. Table 8.1.2.1 enumerates the patient 
disposition for all patients treated with olanzapine in the 
primary safety database. Table 8.1.2.2 show the patient 
disposition data for patients in placebo controlled acute stuJies 
respectively. 

In placebo controlled studies patients, placebo patients dropped 
out more often than the olanzapine treatment groups for lack of 
efficacy; conversely, patients in the clanzapine treament group 
completed the study significantly more often than the placebo 
group. 
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Table 8.1.2.1 Olansapina Treatad Patienl.' Di.poeition: 
Primary Inte~ated Databa.e 

Olansapine 
(111.2500) 

Raa.on for Di.continuation n (\) 

Protocol complete 118 (5) 

Satisfactory Response 24 (1) 

Adverse Event 372 (15) 

Lack of Efficacy 651 (26) 

Lost to Follcw-up 71 () 

Patient Oeci&ion 278 (11) 

Criteria not met / Compliance 235 (9) 

Sponsor Decision l -; (1 ~ 

Ongoing 736 (29) 

Table S. 1.2.2 Patient Disposition Placebo-Controlled Integratold Database Acuta Phase 

010 . .-. p-val .. • (",,") '''111) 
.... ~ tOE Dlacoatl ... tloa • COl • co, 
----.--------------,----------- ---------- ---------- ---------. 
-.porti •• IatenaJ, C'-.lata 1 •• CU.,) .. 11'7.11 .00t 

Advez •• aveat U Ct.l, 1 U.I) .... 
LOck ot at'tlcacy •• (3'7.11 .. (11.1) <.001 

Lost to roll __ ap • (I.t, , 
12. '" .• n 

.atlaat DeclalOD .. (t. ') • (J.I) .OJ. 

C%lt.zl. DOt .. t I "-"U- 1. C4.0J • (.i.t' ,'" 
rat.t._ta lDCl,llcMd t8 U. ~ dJ..aooau.a ........... U ... btuYal ~l.IJU aad l.act ~ U'rlaaay. _7 
b.aWl coatlDQN iato t.U a.rt ~1.a9 1aterIaJ. oz cU.._tla..o. tz-. u.. .t ........ 
t h'.,._cl •• are ..-.lv-eel .. 1 ... Qt-...... t..t. 
+ 'aU .. ta fre. atlld.1 •• II8D ........ ai ... t.M 10 paU .• ta t.aki.at' ol ... ap1ae 1 ..,. 

8.1.2.2 Adverse Events Associated with Dropout 

"hen a pat.ient discontinued the st.udy, the investigator chose the 
most important reason for discontinuation. Investigators were 
encouraged to choose the reason adverse event if the choice were 
between an adverse event and another reason. 

Fifteen percent (372/2500) of the olanzapine treated patients 1.1 
t~1e pr _mary database dropped out with an associated adverse 
event. In the acute, placebo-contrQlled study pool, 4.8% 
(12/248) of olanzapine aud 5.9% (7/118) of placebo patients 
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prematurely discontinued due to adverse events. 

Table 8.1.2.2.1 lists adverse events that led to premature 
discontinuation of treatment at an incidence of at least 1% in 
the olanzapine group in the acute, placebo-controlled studies. 
These were defined as all adverse events that were treatment 
emergent and followed by the a.ction "drug withdrawn" in the CRF. 

Table 8.1.2.2.1 Adverse Evente Reported .s Reason for 
Discontinuation Placab~-Control1ed Integrated Database Acute 
P~~a8e 

Olanzapine Placebo 

(N =248) (N = 118) 

Event Classification n (%) n (%) 

SGPT increased 6 (2.4) 0 (0.0) 
Schizophrenic reaction 2 (0.8) 1 (0.8) 
Headache I (0.4) 0 (0.0) 

Leukopenia 1 (0.4) 0 (0.0) 
Personality disorder I (0.4) 0 (0.0) 

Agitation 1 (0.4) 3 (0.0) 

Fisher's 

Exact 

p-Value 

.183 
1.000 
1.000 

1.000 
1.000 

0.100 
Total Patients Discontinued 1 (4.8) 7· (5.9) 

·Three other placebO treated patients were dL~ontinued for aJCa~thi~sl"(a·.·p-aran-·o"i~d"'rea-=ctioll. and 
suicide attempt. 

An enumeration of adverse events leading to dropout in the 
primary integrated database for olanzapine patients is found in 
table 8.1.2.2.2 in appendix 8.0 

Drcpouts for clinically important adverse e:rents will be 
discussed in the appropriate subsections of ~he Review of Systems 
(8.2) . 

8.1.3 Othdr S~rious Adverse Events 

The F9A and the sponsor defined serious adverse events as fatal, 
lifE' threatening, permanently disabling, congenital anomalies, 
overdoses, cancers, or requiring hospitalization. The cut-off 
dat·.es for serious adverse event.s in this submission encompasses 
those having an onset date on or before the submission cutoff 
date of 14 February 1995 a~d reported to the sponsor as of June 
30, 1995. 

The number of patients who experienced at least one adverse event 
is as follows: 
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Table 8.1.3 Olansapina OlanzlApina H .. l'~par ldul l'lacabo 
Patiant. with at Total PrirAary N.8l0 n_236 
le •• t un. serious N_3139 Integrated 
adver.. event N •. 2500 

-
Number Patients 568 542 145 26 

Percent 18 22 18 11 . 
Events per 0.48 0.75 0.96 

'-
Patlent-year 

In the line listing for serious adverse events, the sponsor 
listed all adverse events occurring at the time of a serious 
event as serious; thus the listing of serious adverse events is 
relatively long yet few are truly serious. For all adverse 
events classified by the sponsor as serious, the patient 
narrative summary was reviewed individually to judge whether the 
event was drug related. Adverse events which were felt to be 
serious by the undersignei, based on FDA criteria, are discussed 
in the relevant subsections of the Review of Systems section 
(8.2) . 

8.1.4 Other Search Strategies 

8.1.4.1 Search for Emergence of Suicidality 

The MADRS rating scale was administered only to patients in study 
HGAJ. Data fOl' the MADRS suicidal thoughts item (item l'l)' were 
analyzed fer patients treated with olanzapine or haloper~dol in 
two databases for study HGAJ: the acute phase database and the 
double-blind extension phase database (all data, acute and 
extension phase, for patients who entered the double-blind 
extension phase) . 

In the first analysis, the focus was on de novo, substantial 
emergent suicidCl.lity [change in MJ)J)RS item 10 score from 0-2 at 
baseline to a score of 5-6 at any time). Table 8.1.4.1 shows the 
results for the Q~ute phase, and Table 8.1.4.2 shows the results 
for the dauble-blind extension pha&e. No statistically 
signifi~ant differences were found. 

Ta>,lo. 8.1.4.1. MADRS Suicidal Thoughts Item 

'The MADRS item 10 is scc.>red on d scale of 0 to 6, where 0 = 
"Enjoys life or takes it as it comes"; 2 = "Weary oj: life. Only 
fleeting suicidal thoughts"; 4 = "Probably better off dead. 
Suicidal th~ughts are common, and suicide is considered as a 
possible solution, but without specific plans or intention"; 6 = 
"Explicit plans for suicide when there is an opportunity. Active 
preparations for suicide." 
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Incidence of Scores 5-6 at Any Time During Therapy Given Baseline 
0-2 F1D-MC-HGAJ Acute phase 

-_.,----------------------------------------.------
1 ; Plaher' 8 1 

1 Olz 1 &.al 1 Exact 1 
1-----7----7-------r-----7-'-----------r----------1 
I N I n I \ I N i n I \ I P-value I 

1-----+----+----"--+-----+----+-------+----------1 
1 9831 31 o.n 1 407: 11 0.2\ I 1.001 
----------------------------------------~---------

Table 8.1.4.2 MADRS Suicidal Thoughts Item 
Incidence of Scores 5-6 at Any Time During Therapy Given Baseline 
0- 2 P1D-MC-HGAJ Double-Blind Bxte&8i~n 

-._------------_._----------.-------------.--------
1 Plaher's I 

, Olz I Hal 1 Exact 1 
1------------------+------------------+----------1 
: N : n I \ 1 N 1 n 1 \ 1 P-value 1 
1-----+-----------+-----+----+-------+----------1 
1 6741 41 0.6\ 1 2111 21 0.9\ 1 .6331 

For the entire P.dmary safety Database, the incidence of 
completed suicide across treatment groups was: olanzapine 0.4\ 
(9/2500), placebo 0.4\ (1/236), and haloperidol 0.1\ (1/810). 

Within t:le acute, placebo-controlled study pool, the sponsor 
calculated the :mcidence of any adverse events suggesting the 
emergence of self-directe..d aggression (defined in detail in 
volume 1.219, pages 128-131, of the original NDA submission): 
olanzapine 4.0% (10/248) and placebo 3.4\ (4/118); the difference 
~s not statistically significant (p=0.967, Cochran Mantel
Haenszell . 

From these analyses, it does not appear that olanzapine is 
related to the emergence of suicidality or self-directed 
aggression. 

8.1.4.2 Search for Emergent H08tility 

BPRS hostility item (item 10)2 data were analyzed for patients 

2Item 10 of the BPRS rates hostility on a scale of 1 to 7 
wherE' 1 = absEmt, 2 = minimal, 3 = mild, 4 = moderate, 5 = 
moderate-severe. 6 = severe, and 7 = extreme. 
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treated with olanzap~ne (Olz), haloperidol (Hal), or placebo in 
studies included in four databases: the placebo-controlled 
integrat€i database (acute phase data), the active-controlled 
j.ntegrated database (acute phase dat~), the placebo-controlled 
long-term extension database (stu~y HGAD double-blind extension 
only), and the active-controlled long-term integrated database 
(pooled double-blind extension data from studies HGAD, E003, and 
HGAJ) . 

The first analyses focused on any clinically significant increase 
(~2 points) in the BPRS hostility item score to a clinically 
significant le'el (~5 points) at any time during therapy, likely 
to represent the clinical sit'Jation of most concern. The 
denominator was restricted to patients with the potential to 
increase 2 points (baseline score ~5). No statistically 
significant differences were fvund with this analysis, 

The next analyses focused on clinically significant change in the 
BPRS hostility item score from a low level (~3) to a clinically 
significant level (~5) at any time duril1g therapy, in essence, de 
novo, su~stantial emergent hostility. The denominator was 
restricted to patients with a baseline score ~3. No 
statistically significant differences were found. 

Next, all worsening in the BPRS hostility item scored at any time 
during therapy' 'as considered. A worsening was defined as a 
change of ~1 fr n baselir.e in BPRS hostility item. The 
denominator was restricted to patients with the potential to 
worsen (baseline score <7). No statistically significant 
differences were found. 

Finally, the emergence of specific adverse events which suggested 
externally-directed aggression was examined within the acute, 
placebo-controlled study pool; such events are defined in detail 
in volume 1.219, pages 128-131, of the original NDA submission. 
The incidence of any such events was: olanzapine 14.1.\ (35/248) 
and placebo 13.6\ (16/118); this difference is not statistically 
significant (p=O.755, Cochran Mantel-Haenszel). 

Based on these analyses, it does not appear that olanzapine is 
related to the emergence of hostility or externally-directed 
aggression. 

8.1.5 Adverse Event Incide~ce. Tables 

8.1,.5.1 Establishing the Appropriateness of Adverse Event 
Categorization and Preferred Terma 

Treatment-emergent adverse events are defined as events that 
first occurred or, if present at baseline, worsened during 
double-blind therapy. Adverse events w~re elicited by open
ended, nondirected questioning of the patient, clinical 
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observation, and source document review. In study HGAJ, the 
Association for Methodology and Documentation in Psychiatry 
(AMDP-S) scale was used to elicit adverse events. Formal rating 
scales were not used to solicit adverse events in the other 
studies included in the integrated primary safety database. The 
investigator recorded the adverse event in their own descriptive 
term following which the adverse events were coded as Coding 
Symbol and Thes~urus for Adverse Event Terminolo~ (COSTART) 
classification terms. 

The listing of investigator terms were compared with their 
COSTART assigned terms and the coding of investigator terms was 
appropriate for the most part. One COSTART term subsumed a 
peculiar investigator term: personality disorder wa~ the COSTART 
classification term used to code nonaggressive objectionable 
behavior. 

8.1.5.2 selection of the key Advers. Event Table for 
Ch&racterizing the Adverse Event Profile 

To examine the adverse event profile of olanzapine, the rtcute 
phases of studies HGAP and HGAD were pooled. HGAP is a fixed 
dose study whereas HGAD was a fixed dose range study; this is a 
minor difference and this pooling is felt to be oth'.rwise 
reasonable because they are both placebo controlled studies of 
patients with schizophrenia of 6-weeks duration. 

Table 8.1.5.2.1 in Appendix 8.0 shows the adverse events reported 
by at least 1% of~lanzapine-treated patie~ts in the acute, 
placebo-controlled pool. 

Following this table is Table 8.1.5.2.2, a narrative listing of 
COSTART terms for other adverse events experienced by patients 
treated with olanzepine at any dose during any phase of a rri;Ell 
within thE> primary database (N=2500). Nnote that events 
mentioned in the 1% table are not mentioned again in the 
narrative listing. Events are classified within body system 
categories using the following definitions: frequent adverse 
events are defined as those occurring in at least 1/100 patients; 
infrequent ad'erse events are those occurring in 1/100 tc 1/1,000 
pdtients; rdre events are those occurring in less thaD 1/1,000 
patients. 

8.1.5.3 Co=mon and Drug-related Adverse Events 

As an ~ndication of which events were common and likely to be 
olanzapine related, those adverse events with an incidence among 
olanzapine patients of ~5' ~ an incidence at least twice that 
of the placebo patients were ~elected from the acute, placebo
controlled clinical trials database shown above: these are 
displayed in Table B.l.5.3.1 below. 
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Table 8.1.5.3 .l. Common and Drug-related Treatment-Emergent Adverse Ev",nts 
Placebo-Controlled Integrated Database Acute Phase (Events ordered by Body 
System and by Decreasing Frequency Within the Olanzapine Treatmp.nt Group) . 

Body System/Adverse 
Eventa 
Cardiovascu:.ar Systelll 
Postural hypotension 
Digestive !lyst_ 
Constipati.:m 
Metabolic and 
Nutritional Disorders 
SGPT increased 
Weight gain 
Nervous Syst_ 

Percentage of Patients 
Reporting Event 

Olanzapine 
(N-248l 

5 

9 

8 
6 

Placebo 
(N-llS) 

2 

3 

3 
1 

Dizziness 11 4 
Akathisia 5 1 

The term personality disorder. used tc s':lbsume non-aggressive 
oppositional behc.vi()r. is not included in the above table though 
it was statistical~y common and drug related by the above 
criteria. This term subsumes several behaviors that are not 
reasonably comparable. 

8.1.5.4 Additional Analys.s and Explorations 

8.1.5.4.1 Dose Relatedness 

Dose-relatedness of ~se events was assessed using data from 
clinical trials HGAD E003 which had fixed dosage ranges. 
Tables 8.1.5.4.1.1 an,> 8.1.5.4.1.2 enumerate the treatment
emergent adverse events in which there was a statistically 
significantly increasing dose response across the active drug 
groups (i.e. excluding the placebo group) for these two clinical 
trials. 
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Table 8.1.5.~.1.1 Do.e-dependent adverae evene. in a fixed do.age 
range placebo-controlled clinical trial EGAD 

Percen!age of Pahen!s Reponing Even! 

Olz·L Olz·M Olz·H 

Adverse Event (NabS) (N-64) (N-69) p·YaJue a 

Asthenla 7.7 9.4 20.3 .027 

Dry Mouth 3.10 4.7 13.0 .024 

Nausea 0 1.6 8.7 .006 

Somnolence 20.0 29.7 39.1 .016 

Tremor 0 4.7 7.2 .034 

Fungal denna!i!is 0 0 4.3 .038 

Abbreviations: Olz·L - o!anzapine 5.0 ± 2.5 mglday; Olz·M a olanupinc 10.0 ± 2.5 mg/day; Olz·H 3 

olanzapme 15.0 ± 2.5 mg/~ ... y. 
a Cochran·Man!el·Haenszel correlatioo ,,"value (based 00 therapy sc;orcs at 7.5, 12.5. and 17.5 mg). 

Table 8.1.5.4.1.2 Doae-dependent adver.e eventa in a fixed 
doaag'e rarge clinical trial B003. 

Percentage of Pllienb Reponing Even! ----------------------------------------
Adverse Even! 

EoSinophilia 

Olz·L 
(N =87) 

o 

Olz·M Olz·H 
(N-86) (N-89) p-Yalue a 

() 3.4 .035 

Somnolence l.l 4.7 9.0 .017 

A6brevlanons:Oiz·[ = olanzapme 3.0 ± B mg/day; biZ-M - olaozapme 16 6 ± 2.3 lD8iday; 
Olz·H ~ olanzapme 150 ± 2.5 mg/day. 
aCochran·Mamel·Haenszel rorrelatioo p-vaJue (based 00 therapy sc;ores a! 7.5, 12.5, 17.5 mg). 

~ dose-response for somnolence was seen in both studies, although 
the incldence was considerably less in E003. Fungal dermatitis 
and eosinphilia are most likely statistically signifi~ant due to 
the large number of multiple comparisons. 

8.1.5.4.2 Drug-Demographic Interactions 

For the drug-deffiographic interaction analyses, comparisons were 
maie between the olanzapine and placebo groups based on data from 
the short - term, placebo-co;1trolled study pool. 

Table 8.1.5.4.2.1 lists statistically significant d~fferences in 
the incldence of treatment-emergent adverse events by gender. 
Incideoce of ~reatment-emergent adverse events by gender is 
presented ln Table 8.1.5.4.4 in appendix B.D. These tables also 
present Fisher's Exact test within-stratum resu'.ts comparing the 
incidence cf treatment-emergent adverse events. Three events 
were identified as being statistically different betweer. sexes, 
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back pain, abdominal pain, and hypotep~ion. After considering 
adjustment for multiple comparisuns, only back pain would likely 
demonstrate a difference by sex, suggesting an increased risk of 
back pain in males. The clinical significance of this finding is 
unknown. 

Table 8.1.5.4.2.1 Bre.law-Day Te.t Re.ult. for Homogeneity of 
Odd. Ratio. for Selected Treatment-Emergent Adver.e EventB by 
Oender Placebo-Controlled Integrated Dataha.e 

Event CllOSSification 

AbdomiruIJ pain 

Back pain 
Hypotension 

p-VaJuea 

.038 

.003 

.035 

• ~,es(ow-Day p-vaIue compannp treatment IDClaeiiCC While conlrolhng for Jenae, dUfefences. 

8.1.6 Laboratory Finding. 

8.1.6.1 Extent of Laboratory Te.ting in the Over-all Deve1o~uent 
Program 

Laboratory testing in the primary integrated database consisted 
of clinical chemistry, hematology, and urinalysis. Tab1. 
8.1.6.1.1 in Appendix 8.0 lists the specific laboratory tests 
monitored in the olanzapine primary integrated database. These 
laboratory analyses were performed weekly during the acute phase 
and then weekly for the first six weeks of the extp.nsion phases 
and then monthly through the end of the first year, and then 
every-other-month thereafter. This battery of tests is adequate 
to study the effect of olanzapine on common laboratory variables. 

B.1.6.2 Sa1.ction of Studi •• and Ana1y ••• for Overall Drug
Control Compari.onB 

As for the evaluation of treatment-emergent adverse events, the 
database of primary interest in examining laborator'i data was the 
pool of the two acute, placebo-controlled studies, HGAD and HGAP. 
A central contract laboratory 

\ assayed all the 
samples for both studies. This pooling is thereforp. felt to be 
reasonable. The poolability of all st~dics in the Primary Safety 
Database is more questionable, since central contract 
laboratori 's foz: each participating country in study E003 assayed 
<ill the Si .1ples for that country. In addition, for study E003, 
six enzyme ana:yt "s (AST/SGOT, ALT/SGPT, GaT, creatine 
phosphokinase rC','K], alkaline phosphatase, prolactin) were 
analyzed at dif[erent temperatures depending on the centra! 
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contract laboratories U' 'd for each participating country. 

D~opouts were examined across the entire Primary and Secondary 
Safety Databases. 

8.1.6.3 Standard AnalYbJs and Exploration of Laboratory Data 

Data are presented for clinical chemistry, hematology, and 
urinalysis mea.9ures in Appendix 8.0 and important findings will 
be discussed in the appropriate Review of Systems sections (8.2). 
The spec~fic approaches to this data are described below. 

Results of the analyses of mean change from baseline (Visits 1 
and 2) to endpoint (the patient's last visit during the 6·week 
aClte phase) are presentea for each variable. 

Analyses of the proportions of patients with potentially 
clinically significant changes in lab parameters, based on 
specific criteria for each variable, at any time during the acute 
phase of the primary integrated database were performed. 

A reifiew of patients who dropped out due to abnormal laboratory 
results was performed for the pool of all studies in the primary 
integrated database (Nolz=2500) . 

8.1.6.3.1 Analyses focused on measures of central tendency 

A summary of mean baseline-to-endpoint change for each clinical 
chemistry analyte is presented in Appendix 8.0 in 
Table 8.1.6.3.1.1 by group. Measures of mean change from 
baseline of albumin, AST, ALT. alkaline phosphatase, GGT. calcium 
phosphorus, uric acid. total bilirubin. chloride, prolactin, and 
cholesterol showed significant differences when compared to 
placebo in the integrated placebo controlled database (p<O.lO). 
Tte mean changes in albumin. cholesterol, total bilirubin. 
chloride. calcium phosphorus. and uric acid were not felt to be 
clinically significant. The mean changes in AST, ALT. GGT. alk 
phos. and prolactin in-and-of themselves are not clinically 
significant but these changes are discussed in the context of 
outlying patients. potentially clinically significant lab values. 
and dropouts in the review of systems section. 

A summar! of mean baseline-to-endpoint change for each hematology 
analyte is presented in Appendix 8.0 in Table 8.1.6.3.1.2 by 
a~alyte. Significant differences in HCT. HGB. and eosinophil 
counts were observed when compared to placebo; hcwever none of 
these differences wez. clinically significant. 

A summary of baseline-to-endpoir.t change for urinary pH and 
urinary specific gravity is presented in Table 8.1.6.3.1.3 by 
analyte. SLatistically significant differences in urine specific 
gravity and pH weIe present when compared to placebo but neither 
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of these difft!rence& were clinically significant. 

Results felt to be clinically important will be discussed further 
in the review of systems section 8.2. 

8.1.6.3.2 Analyses Focused on Outliers 

Tables 8.1.6.3.2.1, 8.1.6.3.2.2, and 8.1.6.3.2.3 depict the high 
and low crite.ria for determining potentially .;:linically 
significant (PCS) changes in clinical chemi&try, hematology, and 
urinalysis analytes, respectively. Note that, for all chemistry 
and hematology variables, a PCS increase is defined as a change 
from a baseline value less than the high criteria to a value 
greater than the high criteria at either endpoint or for two 
consecutive measures during therapy. A PCS decrease is defined 
analogously. For urinalysis analytes, a PCS change was defined 
as an increase from baseline of at 2 at either endpoint or two 
consecutive measures S!).g an absolute value of at least 3; the 
denominator was '::he number of patients who did not n,eet the 
absolute limit at baseline. 

These analyse~ were based on the acute, placebo-controlled study 
pool. The proportions of patients with potentially clinically 
significant changes are shown in Tables 8.1.6.3.2.4, 8.1.6.3.2.5, 
and 8.1.6.3.2.6, for chemistry, hematology, and urinalysis 
analytes, respectively; where no olanzapine patients met these 
criteria, the lab parameter is not listed. Important results of 
these exploratory analyses will be discussed in the review of 
system~ section 8.2. There were no statistically significant 
~ifferences between olanzapine and placebo in these comparisons. 

8.1.6.3.3 Dropouts for Laboratory Abnormalities 

Forty-four of ,the 2500 (1.8\) Primary Safety Database olanzapine
treated patients discontinued because of abnormal chemistry 
analytes. The most frequent abnormal analytes reported as 
reasons for discontinuation were CPK increased (15 patients) and 
SGPT increased (15 patients). The proportions of olanzapine 
patients dropping out for an elevated liver transaminase (AST, 
ALT, or GGT) or increaded CPK was higher than those for the 
placebo and haloperidol groups, but not to a statistically 
significant degree (a=0.10): 

Olanzapine 
t Transaminase 0.8\ 
t CPK 0.6\ 

~acebo 
0.0\ 
0.0\ 

Haloperidol 
0.5% 
O.H 

Other clin~cal chemistry events reported as reason for 
discontinuation were bilirubinemia (2 patients), increased BUN or 
creatinine (2 patients), hypoglycemia (1 patient), hyponatremia 
(1 patient), "elevated liver function tests' (4 patients) and 
increased GGT (4 patients). All case summaries of dropouts due 
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to abnormal laboratories were reviewed, and these cases will be 
discussed in the appropriate sections of the review of systems 
sections (8.2). 

Also, nine patients in Secondary Database studies dropped out due 
to elevated liv~r enzymes. 

Elevated liver enzymes and bilirubinemia, as well as increased 
CPK,wil1 be discussed further in sections 8.2.2.2.1 and 
8.2.5.3.3, respectively. 

Seven of 2500 (0.3%) of olanzapine-treated patients discontinued 
becausr. of treatment-emergent hematology analytes. The most 
frequent adverse event associated wich hematology analytes 
reported as a r~ason for discontinuation was leukopenia (5 
patients). The proportions of patients dropping O"<.I.t for 
leukopenia were: olaznapine 0.2% (5/2500), placebo 0.0% (0/236), 
and haloperidol 0.2% (2/810). Additionally, anemia (1 patient) 
and thrombocytopenia (1 patient) were reported as leading to 
discontjnuation. Leukopenia will be discussed further in seccion 
8.2.3.2.1. 

There were no discontinuations because of abnormal urinalysis 
analytes. 

8.1.6.4 Additional Analyses and Exploration. 

8.1.6.4.1 Drug-Demographic Inter&ction. 

Analyses of these laboratory measures were performed to examine 
the consistency of treatment effects over the strata of gender 
(male, female), racial origin (African descent, Caucasian, 
other), and age (less than 50 years of age, at least 50 years of 
age). These analyses were performed by applying Lilly reference 
ranges (listed in volume 1.220, pages 272-275, of the original 
NDA submission) within the acute, place~o-controlled study pool. 

Only for increased CPK was there significant difference by gender 
(p=0.028, Breslow-Day Test for Homogeneity of Odds Ratios), with 
males apparently at higher risk for this abnormality. The 
clinical significance of this finding can only be speculated: it 
may be related to greater muscle mass and activity among males 
versus females. 

8.1.7 Vital Signs 

8.1.7.1 Extent of Vital Sign Testing in the Development Program 

Vital signs, including blood pressure, pulse, temperature, and 
weight, were measured at every visit for all patients in the 
olanzapine development program. Also, for most of these 
patlents, orthostatic change in systolic blood pressure was 
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determined (stopine X5 minutes to standing X2 minutes). 

8.1.7.2 Selection of studies and analyses for overall drug
control comparisons 

Analyses of mean change from baseline and of those patients with 
potentially clinically significant (PCS) changes were focused on 
the acute. placebo-controlled study pool. Dropouts due to vital 
sign abnormalities were examined across the entire Primary Safety 
Database as well as the Secondary Safety Database. These pools 
were felt to be reasonable for the purposes stated. 

8.1.7.3 Standard Analyses and Explorations of Vital Signs 

Mean cha~ge in bloed pressure, pulse, temperature, weight, and 
orthostatic change in systolic blood preSSUrfl from baseline 
(Visits 1 and 2) to endpoint (the last visit of the 6-week acute 
phase) were compared betweeon olanzapine and placebo. Also, 
analyses of the proportions of patients with potentially 
clinically significant change in vital signs, using established 
criteria, at any time during the acute phase of the placebo 
controlled studies were examined. Finally, dropouts due to vital 
sign abnormalities were assessed for the whole safety database 
(N~3139 olanzapine patients) . 

8.1.7.3.1 Analyses Pocused on Central Tendency 

Analyses of the mean change from baseline of vital signs and 
weight are presented in Table 8.1.7.3.1 in Appendix 8.0. There 
wa.s a statist:Lcally significant difference (p<O. 001) in weight 
change, with olanzapine patients gaining an average of 2.80 kg 
and placebo patients losing an C'verage of 0.41 kg. There were no 
other significant differences betwe~n olanzapine and placebo with 
l'e,;pect to vi tal sign changes. However, the change in mean 
stiwding pulse was about three-fold higher among olanzapine 
versus placebo patients (+2.70 bpm vs. +0.87). 

8.1.7.3.2 Analyses Pocused on Outliers 

Criteria used to detect PCS changes in vital signs and weight arc 
listed in Table 8.1.7.3.2.1. 

The proportions of patients in the acute, placebo controlled 
database with PCS changes in these variables at any time while on 
therapy are shown in Table 8.1.7.3.2.2. It is notable that 5.5% 
(13/237) of olanzapine versus 1.8% (2/111) of placebo patients 
experienced a ~30 mmHg change in systolic blood pressure with 
postural change (supine to standing); this difference was not 
statistically significant (a=O.lO). Also, 29.3% (70/239) of 
olanzapine and 2.7% (3/113) of placebo patients gained ~7% of 
their basel ine weight during t.reat:rr.ent (p=O. 001). Orthostatic 
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hypotension and weight gain will be further discussed under 
sections 9.2.1.2.1 and 8.2.4.2.1, respectively. 

It is interesting to no,e that tachycardia was reported as an 
adverse event in 4.4% (11/248) of olanzapine and only 0.8% 
(1/118) of placebo patients (p=0.113, Fisher's exact test). 
Based on the outlier data, however, it appears that most of these 
patients did not experience a marked increase in pulse. 
Tachycardia may represent a compensatory response to postural 
hY-Jotension and will be further discussed in section 8.2.1.2.2. 

8.1.7.3.3 Drop outs for Vital Sign Abnormalities 

Twelve olanzapine-treated patients in the Primary Safety Database 
discontinued because of vital sign and weight changes. The 
adverse event most frequently reported as a. reason for 
discontinuation was weight gain (7 patients). Other adverse 
events leading to dropout included hypertension (4 patients) and 
fever (1 patient). No placebo or haloperidol patients dropped 
out due to vital sign changes. 

Four patients dropped out 
to postural hypotension. 
dropped out after syncope 

from the Secondary Safety Database 
Additionally, two other patients 
associated with hypotension. 

8.1.7.4 Additional Explorations 

due 

Breslow-Day tests were performed to detect significant 
differences in vital sign and weight changes between sexes. 
Change from baseline to endpoint with respect to vital signs and 
weight ~~s consistent between males and females with respect to 
comparisons between olanzapine and placebo. 

Sl.milarly, the effect of racial origin 01. vital signs and weight 
indicated a significant effect with respect to supine pulse: 
olanz2pine patients of African descent had a mean increase of 
4.73 bpm compared to racially similar placebo patients, who had a 
3.04 bpm decrease in supine pulse (p=O.Ol=); Caucasians and 
patients of other racial origins had less pronounced, 
statistically insignificant olanzapine/placebo differences. 

8.1.8 Electrocardiograms (ECGs) 

8.1.8.1 Ext~~t of £CG Testing in the Development Pro9~am 

Elet::trocardiograms were performed during the screening of each of 
lhe clinical trials, at the end of the acute treatment phase of 
the study, and at six month intervals during tne extension phase. 
:f pdtients elected to drop out of the study an ECG was performed 
at (he exit visit. This was a sufficient number of measurements 
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to assess the effect of olanzapine on ECG. 

8.1.8.2 Selection of Studies and Analyses for Over-all Drug
control Comparisons 

Analyses of ECG data were performed using the acute, placebo
controlled study pool and included an analysis of baseline-to
endpoint change for each variable and a categorical analysis of 
potentially clinically significant (PCS) changes in ECG 
intervals. Dropouts due to ECG findings were examined across the 
entire Primary Safety Database; there were no dropouts for this 
reason in the Secondary Safety Database. 

8.1.8.3.1 Analyses focused on central tendency 

Analysis of the mean change from baseline to endpoint was 
performed in the acute, placebo-controlled database for heartrate 
and PR, QRS, QT, and Qtc intervals. Results of these comparisons 
may be found in Table 8.1.8.3.1. The only parameter for which 
statistical significance was even approached was heartrate: 
olanzapine= +2.44 bpm vs. placebo +0.06 bpm (p=0.121). This is 
consistent with findings from the vital sign analyses. 

8.1.8.3.2 Analyses focused on Outliers 

The criteria used to establish potentially clinically significant 
changes in ECG intervals and heart rate are given for ~ach 
measure in Table 8.1.8.3.2.1 below. 

Table 8.1.8.3.2.1 Criteria for Identifying Patient. with 
Potentially ClinicallY Significant Chauge in BCG Intervals and 
Heart Rate 

~In--t-e-rv--a~l-----------------L-O-w--------------~H~i-g7h-------

PR 
QRS 
QT 
QTc 
Heart rate 40 bpm 

200 msec 
100 msec 
450 msec 
430 msec 
120 bpm 

The proportions of patients who met these criteria at any time 
during the acute phases of the placebo-controlled studies are 
shown in Table 8.1.8.3.2.2 in Appendix 8.0. There were no 
statistically significant differences (a=0.10). 

8.1.8.3.3 Dropouts due to ECG AbnormalitiGB 

In the Primary Safety Database (2500 olanzapine patients), only 
two patients dropped out due to an E:::G abnormality: bradycardia 
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(1 patient) and ventricular arrhythmia (PVC's) (1 patient). No 
placebo or haloperidol patients dropped out for this reason. 
These dropouts will be discussed under section 8.2.1.3.3. 

8.1.8.4 Additional Analy.e. and exploration. 

None were performed. 

8.1.9 Special Examination. 

8.1.9.1 Ophthalmologic Exams 

In study HGAD, ophthalmology examinations were performed at 
baseline, at visits 9, 18, 32, and annually thereafter, <is well 
as at the discontinuation visit. In study HGAJ, ophthalmology 
examinations were done at baseline, at visits 9, 19, and 26 and 
at the time of discontinuation. For both studies, in addition t:o 
determining current eye complaints and historical eye di:30rders, 
the examination included tonometric measurements, visual acuity 
(both near and far) tests, visual field tests, and physical 
condition of the eyes (external eye, slit lamp, and fundoscopici . 
Analyses were done combining data across the acute and doubl~
blind E'.<t"nsion phases rather than separately. 

Significant findings are reported in the review of syscems 
special senses subsection (8.2.9.3.4). 

8.1.9.2 Chest X~Ray. 

For studies HGAD, E003, HGAP, and HGAJ, to include the long-term 
extension phases, chest x-rays were to be performed at baseline3 

and discontinuation visits. Patients who crossed over from 
double-blind placebo or haloperidol to open-label olanzapine were 
treated as olanzapine-treated patients in this analysis. 

The results of these examinations are presented in section 
8.2.7.3.4. 

8.1.9.3 Electroencephalograms 

Two studies, JE-2001 and HGAP, included addendum studies 
involving baseline and on-drug EEG's. EEG data in the former 
study was collected before and after 8 weeks of open-label 
olanzapine therapy in 27 schizophrenic patients and the latter 
study collected data before and after randomization of 7 
schizophrenic patients to double-blind treatment wit.h either 
olanzapine 1.0 or 10.0 mg/day or placebo, for a duration of 4-6 
.,eeks of therapy; only 4 of the patients from the latter st.udy 
bad both baseline and treatment assessments, however. In 

3If no x-ray had been performed within the last 6 months. 
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summary, ir)r the total of 31 patients with comparative EEG data, 
only two demonstrated deterioration with olanzapine therapy (JE-
2001 29-4 and SGAP 4-1156): both had normal baseline assessments 
with minimally slow background rhythms post-baseline, possibly 
related to an effect on level of alertness. None of these 31 
patients showed evidence of epileptiform activity (see also 
dection 8.2.6.2.4). 

8.1.9.4 Studies Examining Adaptation to Somnolence 
There was one main study and two supporting studies of adaptation 
to somnolence. F1D-EW-HGCE was a double-blind, active-controlled 
and placebo-controlled, crossover, single-center, cognition and 
psychomotor performance pharmacodynamic study; healthy elderly 
male and female subjects (N=16); olanzapine dose (3.0 mg!day, po, 
maximum of 4 days), haloperidol dose (3.0 mg!day, po, maximure of 
4 days), multiple dose study. Subjective level of alertness was 
evaluated after dosing on days one and four only. This study was 
performed in a very limited number of normal volunteers after 
only 4 days at doses much lower than the least effect~ve 
th-=rapeutic dose. This study did not Lupport the labeling claim 
of adapta.tion to somnolence. Study E002 was a single-biind, 2-
center, placebo-controlled, drug interaction study; healthy male 
subjects (N=8); placebo or biperiden dose (4.0 mg x 1 day, po), 
washout period, olanzapine dose (10.0 mg!day x 7 days, po), 
placebo or biperiden dose (4.0 mg x 1 day, po, on last day of 
olanzapine dosing). Study HGAN was an open-label. single-center, 
crossover, pharmacodynamic and drug interaction study; healthy 
nonalcoholic male subjects (N=15); olanzapine dose (2.5 mg/day x 
2 days, S.O mg!day x 2 days, 10.0 mg/day x 7 days, po), placebo 
or EtOH dose (45 mL/70 kg, po) participated. Likewise, these 
studies were performed on a very limited number of normal 
subjects and subjects did not take drug long enough to evaluate 
adaptation to somnolence. 

8.1.10 Withdrawal and Abuse Potential 

Olanzapine has been administered at doses ranging from 1 mg to 20 
mg per day for period:l over one year; 200 patients have been 
treated for over one year with modal doses z15 mg/day. In these 
clinical trials, the dose of olanzapine was abruptly stopped, and 
there was no attempt to gradually decrease the dose. Evaluation 
of the olanza~ine clinical trial database indicated no evidence 
of withdrawal signs or symptoms associated with stopping 
olanzapine. However, there was no systematic attempt to follow 
up patients to observe the signs and symptoms of withdrawal. 

The sponsor does not propose that olanzapine is a controlled 
substance. In prospective animal studies designed to assess 
abuse and dependence potential, olanzapine was shown to have 
acute depressive CNS effects but little or no potential for abuse 
or physical dependence in rats administered oral doses up to 112 
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times the maximum daily human dose (20 mg) and rhesus monkeys 
administered oral doses up to 28 times the maximum daily human 
dose. Olanzapine has not been systematically studied in humans 
for its potential for abuse, tolerance, or physical dep,~ndence. 

8.1.11 Human Reproduction Studies 

There are no adequate and well-controlled studies in pregnant 
females. During clinical trials with olanzapine, 7 pregmmcies 
were reported as of February 14, 1995. Two pregnancies produced 
apparently normal infants, one produced an infant that died two 
hours after birth from a cardiovascular defect, three ended in 
therapeutic abortions, and one ended by spontaneous abortion. 
Since human experience is limited, this dnlg should be used in 
pregnancy only if clearly needed. 

8.1.12 OVerdo.e Experience 

The COSTART classification terms "overdose," "accidental 
overdose," and "intentional overdose" were used by the sponsor t.O 
identify patients who had ingested an olanzapine overdose. From 
this review, 67 patients were identified who had taken an 
overdose of olanzapine: 64 patients were from the Primary Safety 
Database and 3 patients were from Sf~condary Safety Database. 

There was one death (patient 051-0319): this death is 
questionably related to an olanzapine overdose and is discussed 
in detail in section 8.2.11.3. 

In these cases, overdose ingestions of 25mg to 300mg were taken. 
The largest overdose was by patient HGAJ 027-0335, who reported 
to his wife that he had taken 300 mg of olanzapine. He .... as taken 
to the emergency room, where he was found to be drowsy and had 
slurred speech; he had no other symptoms. 

In the limited number of patients who were evaluated in 
hospitals, there were no trends toward any of the follow'..ng: 
cardiac arrhythmia, conduction abnormality, prolongation of 
corrected QT interval or PR interval, or extrasystoles. There 
were also no data indicating abnormal hematology or clinical 
chemistry results or hepatic or renal dysfunction, and vital 
signs were usually within normal limits after overdoses. 

The next highest single medicine overdose was 100mg (patient HGAJ 
003-07981 who experienced no acute adverse events OT. laboratory 
abnormalities. Patient HGAJ 324-2947 took an overdose of 60mg of 
olanzapine, 17mg of lorazepam, and Somg of temazepam. He 
suffered ataxia and somnolence and had a serum :,:.rclarl:in of 1.743 
nmole/L. Patients who took multiple-dose ov~rdoses of 25mg!aay 
to 45mg/day (patient HGAJ 881-7095 took olanzapine 45mg for one 
month) evinced no lab abnormalities and no ncute adverse ev~nts. 
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Olanzapine was used in overdose alone and in combination with 
other drugs. The drugs taken along with olanzapine included 
alcohol, acetaminophen, lorazepam, diazepam, chloral hydrate, 
tricyclic antidepressants, and other antipsychotics. Overdoses 
where benzodiazepines were taken exhibit somnolence and ataxia at 
levels of impairment that do not reflect a synergistic effect 
from olanzapine. 

Charcoal reduced the oral bioavailability of olanzapine by about 
50\. Thus, charcoal may be useful in the treatment or overdoses. 

In conclusion, olanzapine has been taken in overdose by 67 
patients. both a~ a single agent and in combination with other 
drugs. The highest reported overdose was 300 mg, and the patient 
experien.ced no seriouF" or persistent sequelae. In the limited 
number of patients hospitalized because of overdose, no clear set 
of clinical or laboratory findings was characteristic of the 
patients. Olanzapine appears to be moderately safe in overdoses 
up to 300mg. 
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8.2 Review of Systems 

8.2.1 Cardiovascular 

8.2.1.1 Adequacy of A •••• ~.nt 

As ment ioned previously, for studies :.n the primary safety 
database, vital signs were performed ~t each visit and consisted 
of blood pl·essure, heartrate, body w'~ight, temperature; also, for 
the large, controlled studies HGAD, HGAP, HGAJ, E003, and HGAO, 
PQstural changes in blood pressure and heartrate were evaluated 
by measurements after lying for 5 minutes and standing for 2 
minutes. ECGs were performe(~. for patients in the placebo
controlled integrated databases, study HGAO (geriatric 
patients), and the subse~ of geriatric patients in study HGAJ. 
ECGs were performed at Visit 1 and at the end of acute treatment, 
at 6 months, and at any time the subject discontinued after 
randomization in study HGAP and HGAD. In studies HGAO and HGAJ 
ECGs were performed at baseline and at the end of the acute 
treatment and at the last patient visit in t.he open-label 
extension. 

Overa)I, these evaluations were felt to be adequate to assess the 
effect of olanzapine on the cardiavascular system. 

8.2.1.2 Ev.nts Lik.ly t~ b. R.lat.d to Olanzapin. 

8.2.1.2.1 Postural Hypot.nsion 

In the pool of the acute phases of the two placebo controlled 
studies, HGAD and HGAP (excluding 1.0mg dose group), a 
potentially clinically significant (PCS) postural change in 
systolic blOQd pressure (i.e. ~30 mmHg decrease in systolic BP 
supine to standing) was a common and drug-related vital sign 
measurement, occurring in 5.5% (13/237) of olanzepine and 1.8% 
(2/111) of placebo p~tients. (Postural hypotension was reported 
as a treatment-emergent adverse event in 5.2% of olanzapine and 
1.7% of placebo patients in this pool.) Among olanzapine 
patients, all such changes were transient, none dropped for this 
reason, and none experienceri clinical events attributable to an 
orthostatic drop in SBP. 

However, examination of this pool for adverse events that may be 
related to orthosrasis, specifically dizzir.ess and syncope 
revealed that there was a statistically signiflcant difference 
between olanzapine and placebo patients for dizziness: olanzapine 
10.9% (27/248) vs. placebo 4.2% (5/118) (p=O.046, 2-tailed 
Fishers exact test). 

Among the 13 olanzapine patients meeting criteria for PCS 
orthostasis, the mean of the maximum differences between supine 
and standing SBP was 35 mmHg; the maximum postural difference 
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was 46 mmHg (patient HGAD 10-1452) . 

In the human pharmacology studies, where vital signs were 
monitored more closely, the sponsor does indicate that postural 
hypotension occurred early or with the first dose of olanzapine 
and the effect was more prominent with doses ~10mg or when 
olanzapine was combined with ethanol. In those studies, 
adaptation to this eft=ct was seen as olanzapine reached steady
state concentrations, being most severe as peak plasma 
concentrations were attained. Adaptation appeared to develop as 
a result of a compensatory tachycardia, usually in the range 100-
140 bpm. 

Considering mean ~hanges from baseline to endpoint in orthostatic 
SBP difference from the placebo controlled clinical studies, mean 
change for olanzapine (N-237) was -0.83 (SO-12.99) and for 
placebo (N=112) +0.50 (SO-ll. 67j; the intergroup d;.tference is 
not significant. Thus, on the whole, changes in orthostatic SSP 
are not appreciable. 

Across the entire Primary Safety Database (N-olanzapine=2500 or 
1122.2 patient-years of exposure), there were no serious adverse 
events related to orthostatic hypotension among olanzapine 
patients. There were 15 cases syncope in olan;;apine expo::l('!d 
patiellts; 6 occurred in the acute phase of the study in patients 
taking olanzapine; one occurred in the 1 mg/day trea:.ment group 
of study E003 (105-1054). The other nine cases occurred in the 
extension phases of the protocol. Thus in the acute phases of 
controlled studies there were 5/1796 (0.28%) cases of syncope 
(the 1 mg/day group was excluded from safety evaluation 
statistical calcul~tions) versus 2/810 (0.25%) cases in the 
active control gn'up (one in each group dropped out). This was 
not a statistically significant difference by the Fisher's exact 
test. Subject HGAP 003-J.l11 dropped out due to syncope in the 
extension phase of the protocol. 

In the secondary database, four normal volunteers experienced 
symptomatic postural hypotension and dropped out following 
olanzapine doses of 4mg (P100 S-III-L, P200 M-C, and P200 H·P) 
and 6mg (Pl00 S-IV-1). Also, two other normal volunteers tBGCO 
1-1 and HGCD 1-9) dropped out after experiencing syncope and 
hypotension following a 10mg dose of olanzapine. None werb 
cons~dered serious adverse events. 

8.2.1.2.2 Tachycardia 

Tachycardia was reported as a treatment-emergent adverse event in 
4.4% (11/248) of olanzapine vs. 0.8\ (1/118) of placebo patients 
in the acut~ phase of the placebo controlled study pool (p=0.09, 
2-tailed Fishers exact test). However, when one focuses on those 
patients meeting the criteria for a potentially clinically 
significant increase in Qulse measurement (i.e. >120 and an 
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increase ~lS bpm) , 3.9\ (9/232) of olanzapine and 3.7\ (4/109) of 
placebo patients met criteria for standing tachycardia; only 0.4\ 
(1/239)of olanzapine and 0\ of placebo patients n.?t criteria for 
supine tachycardia. 

Considering mean changes from basel.ine to endpoint in heartrate, 
the medn change for olanzapine (N-237) with regard to standins 
pulse was .-2.70 bpm ISD-15.70) and for placebo (N-:J.1) +0.87 bpm 
(SD=13.81); the intergroup difference is of borderli~e 
statistical significance (p-0.125). For supine pul~e, the mean 
change in the olanzapine group was +1.65 bpm (SD-14.18) versus 
+0.80 t~m (SD-14.27) for placebo; this difference is not 
significant (p~0.560). 

In the fixed dose range study HGAD, examination of the mean 
changes in standing and supine heartratt~s by dose group revealed 
no evidence to support a dose relationship. Also, the incidence 
of tachycarnia as a reported treatment-emergent adverse event by 
dose group in this study did not suggest dose-dependency. 

No patients in the Primary or Secondary Databases dropped out due 
to tachycardia. 

T'le extent to which these cases of tachycardia are Ittributable 
to orthos~atic hypotension can not be inferred from the analyses 
which have been done to date but it is felt to be likely that 
many could be explained on that basis. 

Thus, while it appears that olanzapine is associated with an 
increase in heart rate, changes were generally not clinically 
significant and some may be explainable on th~ basis of postural 
hypotension. 

8.2.1.3 Event. Unlikely to be Related to Olan •• pine 

8.2.1.3.1 D~ath. 

In the primary safety database, there were five olanzapine 
treated patients who had cardiac related death. The first was 
pat~ent HGAJ 752-6057. a 63 year old male whose caUile of ci".~th 
was reported as a coronary artery disorder, myocardial infarct, 
pulmonary edema, and cerebral edema. Death occurred after study 
participation but within 30 days of study discontinuation. This 
death was not connected w~th the Ilse of olanzapine. 

The second wa, patient HGAJ 035-0206, a 37 year old male whose 
cause of death was cardiac arrest secondary to arterial 
thrombosis. This patient was diagnosed with severe 
atherosclerotic occlusion of the cardiac arteries, including 
total blockage of the right descending artery with a thrombus 
overlying plaque, that led to coronary thrombosis and death. The 
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patient's father di~d at ~ge 39 of a similar medical condition. 
This was therefore a family related pathologic condition, the 
process of which began long before the olanzapine trial; 
olanzapine could not be implicated in this patient's death. 

The third patient (RGAO 020-2003) was an 88 year old mal~ with 
advanced dementia of the Alzheimer's type who was reported to 
have died from congestive heart failure. This patient developed 
a productive cough, decreased his oral intake, and became 
dehydrated. After rehydration, the p~~ient became lethargic and 
died. No autopsy was performed and the cause of death was listed 
as congestive heart failure. Death occurred 20 days after the 
end of study participation. This was not related to the 
olanzapine clinical trial. 

Patient RGAP 005-1215 who was a 63 year old male with 
schizophrenia, di~~etes mellitis, and who had been hospitalized 
with a pro lor ·ed pneumonia. This patient's death was not be 
attributed to olanzapine. 

ratient RGAO 22-2210 was an 88 year old female who experienced 
dyspnea, hypotension, and fever, with a chest X-ray revealing 
bilateral infiltrates consistent with congestive heart failure, 
after taking olanzapine (3 mg/day) tor 37 days. She subsequently 
died of CHF. There was a past history of atherosclerotic heart 
disease, myocardial infarction. and card~ac valvular disease. It 
is unlikely that olanzapine played an important role in this 
death. 

Additionally, there was one death in an ongoing Secondary 
Database study (HOST 241-2409). A 71 year old male received 
olanzapine up to 7.5 mg/day for a total of about 6 weeks. He 
ex~erienced dehydration, fever, delirium, and heart failure 
following elective hip replacement surgery and olanzapine was 
stopped. Subsequently, full-blown sepsis and multiple organ 
failure developed and he died one week after olanzapine 
discontinuation. Past medical history was remarkable for heart 
failure, myocardial infarction, CABG, and Parkinson's disease. 
Olanzapine was unlikely to playa role in this death. 

8.2.1.3.2 Other S.rioue Adv.re. Evente 

Among olanzapine-treated patients, there were two patients who 
suffered a cerebrovascular accident (RGAJ 007-0907; RGAO 007-
0714). one who suffered a myocardial infarction (RGAO 00~-0407), 
and one with myocardial ischemia (HGAO 16-1603). These events 
were coded as serious, but are not likely to be related to 
olanzapine. 

B.2.1.3.3 Dropoute due to Adveree Evente 

Across the entire Primary Safety Database, four olanzapine-
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treated patients (and no placebo patients) prematurely 
discontinued study particip~tion due to hypertension; the 
difference in incider.ce between olanzapine and placebo is not 
statistically significant (p= 1.000, 2-tailed Fishers exact 
test) . 

Additionally, two olanzapine patients dropped out due to an RCG 
abnormality, one for bradycardia (HGAJ 992-7774: a 60 y.o. female 
who had an asymptomatic heart rate of 50 bpm on Day 57 of therapy 
and an associated QT interval of 460 msec;) and another for a 
ventricular arrhythmia (HGAJ 996-7876: a 29 y.o. obese female 
with an inc:lmplete RBBB at baseline who manifested ventricular 
bigeminy, trigeminy, and quajrigemjny on day 296 of therapy with 
preceding transient low blood pressure and pulse rates). These 
abnormalities are not likely to be causally related to 
olanzaplne. 

QT interval prolongation has been associated with antipsychotic 
drugs. No patient in either the ?rimary or Secondary Database 
dropped out due to QT interval prolongation. In the placebo
controlled, acute phase studies, the mean change from baseline 
to endpoint for both QT and QTc was not significantly different 
between olanzapine and placebo (QT: olanzapine=-4.81 vs. 
placebo=-1.84 msec, p=0.310; QI£: olanzapine-+1.32 vs. placebo=-
1.09 msec, p=0.297). In this pool, no olanzapine patients had a 
QT>4S0 msec at any time; only two olanzapine patients had a 
QTc>45C msec: HGAD 11-1509 (464 msec) and HGAD 13-1634 (481 
msec). Neither patient. dropped out due to any cardiovascular 
event or EeG finding and neither had any symptoms referable to 
the cardiovascular system. Thus, QT lnterval prolongation does 
not appear to be aS30ciated with olanzapine. 

8.2.1.4 Summary and Conclusions 

Clinical data suggects that olanzapine is associated with 
measurable postural hypotension, consistent with its a-1 receptor 
antagonism. 

Additionally, it appears to be related to the occurrence of 
tachycardia, which may be secondary to postural hypotension in 
many patients. Neither event has been associated with any 
hazardous clinical effects in the pro .nary or secondary databases. 
However, labeling should clearly reflect these findings. 

No other findings relevant to the cardiovascular system were 
reasonably attributable to olanzapine exposure. 

8.2.2 Gastrointestinal 

8.2.2.1 Adequacy of ASBeaament 

All patients in the Primary safety Database were monitored for 
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liver transaminases (AST, ALT, and GGT) , alkaline phosphatase, 
and total bilirubin as well as adverse events at each study 
visit. These assessments are felt to be adequate to gauge the 
effects of olanzapine en the gastrointestinal system. 

8.2.2.2 Events Considered Likely to be Drug Related 

8.2.2.2.1 Livflr Injury 

Examination of the mean changes from baseline to endpoint for 
liver function tests does suggest a tendency for olanzapine to be 
associated with elevations in AST, ALT, and OOT. In the placebo 
controlled, acute phase studies, mean changes for AST were: 
olanzapine +4.65 vs. placebo -0.09 U/L (p=0.OS7). Those for ALT 
were: olanzapine +13.13 vs. -0.53 U/L (p m O.062). Likewise, there 
was a significant differerence in the mean changes for serum 
gamma-glutamyl trans~eptidase (OOT): olanzapine +4.08 vs. placebo 
-4.12 U/L (p<O.OOl). 

To further assess these findings, the proportions of patients 
meeting established ~riteria for u potentially clinically 
significant change (PCSC)' for these measures were examined in 
this study pool. Considering the number of unique patients who 
met PCSC criteria for at least one of these parameters, the 
difference is r.onsidered borderline significant (a=0.10): 
olanzapine 2.9% (7/243) and placebo 0.0% (0/115) (p=0.102). 

The patient summaries for the seven olanzapine patients< with 
PCSC LFT values were examined to characterize these findings. 
Five had peak transaminase levels less than ax the upper limit of 
normal (ULN); the remaining two had maximum levels 11X and 20X 
ULN. None of these patients experienced jaundice or are known to 
have progressed to liver necrosis or liver failure. Only one 
patient (HGAD .15-1704) had symptoms possibly related to liver 
injury (nausea and diarrhea). Three had LFT's which normalized 
even with continued drug exposure and two had values which 
decreased after olanzapine discontinuation. These findings did 
not appear to be dose related in this small sample. 

In the larger Primary Safety Database (N-olanzapine=2500), a 
total of 74 olanzapine, 1 nlacebo, and 7 haloperidol patients mel 
criteria for a PCSC in liver enzymes (AST, ALT, or GGT) . 
Compariso~ of exposure adjusted rates did reveal a substantially 

PCSC= change from a value s high limit at all baseline 
visits to a value > limit at endpoint or at two consecutive 
visits during therapy. Limits were: AST>150 U/L, ALT >165 U/L, 
and GGT>135 U/L (female) or 195 U/L (males). 

HGAP 4-1159; HGAD 9-1404, 11-1526, 15-1701, 15-1704, 19-
1870, 20-1951. 
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higher rate for olanzapine: olanzapine= 6.6/100 PEY, placebo: 
3.7/100 PEY, and haloperidol= 3.6/100 PEY. Again, however, none 
of these patients had jaundice, adverse events attributable to 
liver dysfunction, or progressed to liver necrosis or failure. 
One patient (E003 751-7501) apparently died about one year after 
study discontinuation and liver autolysis was evident on liver 
autopsy. Liver function tests several months after olanzapine 
discontinuation were reportedly normal. This finding is probably 
unrelated to olanzapine treatment. 

Using this database, the sponsor conducted an evaluation of the 
50 olanzapine patients who had baseline ALT values $90 rU/L and 
whc experienced treatment-emergent values >200 rU/L to ascertain 
the pattern of elevation at last measurement: 34/50 had a 
transient pattern (i. e. the last value was below the upper limit 
of the Lilly reference range while still on drug; 8 had a raIling 
pattern (decreased ~10% but not below reference range,; 3 had a 
plateau (t10% of peak value); and 5 had a rising pattern (last 
value was peak and ~10% over prior values). Additionally, 
analysis of time to a value >200 rU/L revealed that 39/50 
occurred on or bpfore day 42 of therapy. 

Three olanzapine patients in the Primary Database did meet 
criteria for a PCSC in total bilirubin but did not meet criteria 
for PCSC in liver enzymes. HGAJ 322-3011 was diagnosed with a 
toxic hepatitis after 253 days of treatment which resolved with 
continued olanzapine treatment. E003 102-1154 and E003 906-9112 
had hyperbilirubinemia without jaundice and did not experience a 
serious adverse event or drop out for an adve~se experience. 

The incidence of dropuut due to elevated transaminases in the 
Primary Database did not vary to a statistically significant 
degree between treatment groups (a=0.10), although it was highest 
in the olanzapine group: olanzapine 0.9% (23/2500), placebo 0.0% 
(0/236), and haloperidol 0.5% (4/810). 

Wi thin the Secondary Safety Database (N-ola'.lzapine=63 9), 9 
olanzapine subjects prematurely discontinut';d treatment due to 
elevated liver enzymes. Two of these were attributed to 
hepatitis C infections and some of the other 9ubjects were 
suspected by the sponsor as having chronic liver dysfunction 
based on data from other clinical trials for which these subjects 
were c~nsidered. None of these subjects experienced symptoms or 
known progression of liver injury. 

8.2.2.2.2 Constipation 

Within the acute, placebo controlled study pool, constipation was 
reported as a treatment-emergent adverse event by 9.3% (23/248) 
olanzapine and 3.4% (4/118) placebo patients (p=0.053, Fisher's 
exact test). This may be related to the antimuscarinic activity 
of olanzapine. This event was not identified as being dose-

NDA 20-592 Page 69 



PDF page 118

related when events from fixed dose range $tudies were examined. 
None ot these patients dropped out for thi~ event. 

In the larger Primary Safety Database, constipation was reported 
by 5.8% (145/2500) of olanzapine, 3.4% (8/236) of placebo, and 
4.1% (33/810) haloperidol patients. None of these patients 
dropped out for this reason. One patient, HGAJ 328-3070, 
experienced a paralytic ileus after about 6 months of olanzapine 
treatment; however, this occurred in the context of a 
pyelonephritis and m.;!y not be related to olanzapine per se. No 
other patients experienced serious adverse sequelae possibly 
related to constipation, such as toxic megacolon. 

8.2.2.3 Events Considered Unlikely to be Drug Related 

8.2.2.3.1 Deaths 

There ':lere no deaths that were attributed to a gastrointestinal 
adverse event in the total safety database. 

8.2.2.3.2 Other Serious Adverse Events 

There was only one gastrointestinal adverse event among 
olanzapine treated patients that was classified as serious: 
acute appendicitis (HGAJ 54-1149). This was felt to be unlikely 
related to olanzapine treatment. 

8.2.2.3.3 Dropouts due to Adverse Events 

Adverse events lea.ding to dropout among olanzapine patients were: 
abdominal pain (HGAP 10-1454), abnormal stool (HGAJ 59-1123), 
diarrhea (HGAO 9-904 and 24-2402), and flatulence (HGAD 10-1457) 
None of these events were deemed to be related to olanzapine 
therapy. 

8.2.2.4 Summary and Conclusicus 

There were only two adverse events of clinical importance which 
were felt to be related to olanzapine in the total bafety 
database: elevated liver transaminases and constipation. 

Significantly increased liver enzymes (i.e. those meeting PCSC 
criteria) were reported in approximately 3% (74/2500) of the 
olanzapine patients in the Primary Safety Database versus 0.4% 
(1/236) for placebo and 0.9% (7/810) for haloperidol. Exposure 
adjusted rates (per 100 patient-years) were about twice as high 
for olanzapine patients: olaqzapine- 6.6, placebo- 3.7, and 
haloperidol= 3.6. Most of these abnormalities, however, appear 
to be transient (i.e. decreasing even with continued treatment), 
none were associated with important clinical symptoms such as 
jaundice, and none progressed to liver necrosis or liver failure. 
Most of these abnormalities emerged during the first 6 weeks of 
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olanzapine therapy. Although several patients did drop out due 
to concern over elevated liver enzymes, the dropout rates for 
elevated LFT's were not substantially different across treatment 
groups in the primary safety database. 

Constipation was reported by a statistically significant higher 
percentage of olanzapine versus placebo patients in the placebo 
controlled, acute phase studies: 9.3% (23/248) for olanzapine and 
3.4% (4/118) for placebo. In the larger Primary Safety Database, 
the olanzapine reporting rate (5.8% or 145/2500) was numerically 
higher than the placebo rate (3.4% or 8/236) (p~0.139 Fisher's 
exact test). But even in this larger sample, no patients d~opped 
out for this reason and only one had serious adverse event 
possibly, but probably not, related to olanzapine (paralytic 
ileus). This adverse event may be due to the muscarinic blocking 
activity of olanzapine. 

13.2.3 Hematologic and Lymphatic 

8.2.3.1 Adequacy of Assesament 

The s~onsor conducted red blood cell (RBC) counts, white blood 
cell (WBC) counts, analysis of segmented neutrophils and 
eosinophils as percentages of the wac count (as opposed to 
absolute counts), and platelet counts on approximately 2400 
patients during both acute and extended treatment with olanzapine 
in the Primary Safety Dacabase. Collection of hematology 
laboratory data was done at each visit during the acute study 
phases and at intervals during extension treatment. 
Additionally, adverse events were monitored at each visit. These 
assessments were felt to be adequate to evaluate the hematologic 
effects of olanzapine. 

8.2.3.2 Events Considered Likely to be Drug Related 

8.2.3.2.1 Leukopenia 

The mean change from baseline to endpoint in WBC and neutrophil 
counts in the pool of the acute phases of the placebo controlled 
studies revealed a numerical but not statistically significant 
differences between olanzapine and placebo (units -1,000 
cells/cmm) : 

Mean 6 in WBC count 

~ean 6 in neutrophil count 

Olanzapine 
-.360 

-.280 

Placebc 
-.220 

-.100 

p-value 
0.281 

0.249 

No pacients in this pool met criteria for a potentially 
clinically significant (PCS) decrease in wac count or neutrophil 
count, defined as: a change from a baseline value ~ the low limit 
at all baseline visits to a value less than the low limit at 
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endpoint or for ~wo consecutive vis~ts during therapy. The low 
l~mit for WEC= 2,800/cmm and for neutrophils= 15% of the WEC 
count. 

To identify patients of concern in a larger database, the sponsor 
examined the entire Primary Safety Database using slightly more 
inclusive criteria: 1) given a baseline WEC count ~3,OOO/cmm, 
those patients with a WEC count <3,000/cmm at any time during 
treatment and 2) given a baseline neutrophil count ~l,sOO/cmm, 
those patients with a neutrophil count <l,sOO/cmm at any time on 
drug. Using these criteria, the incidence of low WEC's and 
neutrophils is sho~m below: 

• WEC 

.neutrophils 

01 anz~.i.?j.~ 

1.0% (23/2412) 

2.1% (51/2394) 

Placebo 

0.0% (0/229) 

1.3% (3/228) 

Haloperidol 

1.3% (10/775) 

2.6% (20/771) 

For both parameters, the olanzapine incidence was numerically 
higher than placebo, but not to a statistically significant 
degree (p=0.2s6 (WEC) and 0.623 (neutrophils)); olanzapine rates 
were slightly lower than haloperid~1 rates. The sponsor 
calculated exposure adjusted rates (per 100 patient-years) for 
these patients, which are shown below. The olanzapine rates are 
slightly lower than the corresponding haloperidol rates. 
However, if these events occur relatively early in treatment as 
will be suggested shortly, these rates will be biased to favor 
olanzapine. 

Qlanzapine Placebo Haloperidol 

• WBC 2.07 0.0 5.20 

.neutrophils 4.63 11.15 10.42 

The sponsor analy~ed these patients to evaluate the pattern of 
leukocyte and neutrophil decline. Among the 23 olanzapine 
patients with WEC <3,000/cmm, 15 were classified as transient 
(i.e. last value was above the lower limit of the Lilly reference 
range while still on drug); among the 51 olanzapine patients with 
neutrophils <l,sOO/cmm, 38 were fp.lt to be transient by this 
criterion. 

Also, the sponsor analyzed time to first WEC count <3,000/cmm and 
to first neutrophil count <l,sOO/cmm among patients in this 
database. These decreases tended to occur early in all treatment 
groups. In the olanzapine patients, 65% (15/23) of the decreases 
in WBC and 67% (34/51) of the decreases in neutrophils occurred 
within the first 6 weeks of olanzapine treatment. 

To focus on those patients with more severe abnormalities, the 
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incidence of WEC< 2,000/cmm or neutrophils< 1,000/cmm in the 
total Primary Database are shown below. Again, olanzapine rat~s 
were higher than placebo rates but were not significantly 
different from placebo rates (p=1.000). 

• WBC 

.neutrophils 

Olanzapine 

0.04\ (1/2412) 

0.2% (5/2394) 

tl.~cebo 

0.0% (0/229) 

0.0% (0/228) 

Haloperidol 

O.H (1/775) 

o. H (1/771) 

The olanzapine patient with the low WEC count also had a low 
neutrophil count and will be described below, along with the 
other four patients with significant neutropenia. The 
corresponding exposure adjusted rates (per 100 patient-years) for 
the active drugs are higher than placebo but the olanzapine rates 
did not exceed the haloperidol rates: 

Clanzapine Placebo Haloperidol 

• WEC 0.09 0.0 0.52 

.neutrophils 0.45 0.00 0.52 

These five olanzapine patients with significant leukopenia and/or 
neutropenia will De briefly discussed below. 

E003 603-6062: 29 y.o. white female who experienced a decline in 
both WBC and neutrophil counts from baseline, with minimum counts 
on day 13 of olanzapine therapy (17.5 mg/day) of 1,400 WEC/cmm 
and 440 neutrophils/cmlll.. A repeat count on day 15 indicated 
normalized counts. On day 15. the patient elected to discontinue 
study participation. There were no symptoms of infection. The 
investigator suspected that the low counts were due to laboratory 
error since blood specimens were clotted and repeat testing was 
normal. 

HGAJ 3-473: 36 y.o. female of African descent experienced a 
neutrophil count of 670/cmm after about 260 days of olanzapine 
tre~tment (20 mg/day); the WEe count was about 4,000/cmm, the 
minimum WEC count for this patient during treatment. Olanzapine 
was continued and the neutrophil count rebounded to >2,000/cmm 
within two months and remained >1,500/cmm thereafter. No adverse 
events were experienced and the patient continued treatment 
indefinitely. 

HGAJ 333-3297: 31 y.o. male manifested a neutrophil count of 
about 920/cmm with a borderline low WEC count (3,000/cmm) on 
day 200 of olanzapine treatment (5 mg/day). Olanzapine was 
continued for another 200 days prior to the cutoff da:e with a 
plateau of the neutrophil count just below 1,000/cmm and WEC 
counts between 2,000-3,000/cmm. The patient was asymptomatic and 

NDA 20-592 Page 73 



PDF page 122

continued therapy after the cutoff date. 

HGAJ 722-5560: 19 y.o. white female had a neutrophil count of 
790/cmm with a WBC count of 3,100/cmm on day 160 of olanzapine 
treatment (15 mg/day). Subsequent neutrophil counts increased 
over the next 200 days of treatment but remained in the range 
1,500-2,000/cmm; WBC's increased and stayed between 4,000-
5,000/cmm. There were no symptoms associated with the decreased 
neutrophil counts and the patient continued treatment beyond the 
data cutoff date. 

HGAJ 814-6389: 34 y.o. white male who had a neutropenia (930/cmm) 
after ~bout 80 days of olanzapine therapy (15 mg/day); leukocyte 
count was 2,910/cmm. Treatment was continued and the neutrophil 
count rapidly rose to >4,000/cmm and remained >3, GOO/cmm for the 
next 300 days of treatment. Total WBC count also rose and 
remained >6,000/cmm subsequently. There were no adverse events 
associated with this transient neutropenia. 

In the Primary Safety Database, 6 olanzapine, 2 haloperidol, and 
no placebo patients dropped out due to leukopenia. There was 110 
substantial difference in dropout rates: 0.2\ (6/2500), 0.2\ 
(2/810), and 0\ (0/236), respectively. Among the 6 olanzapine 
dropouts, all had a leukocyte count 22,600/cmm and none develcped 
associated symptoms of infection. 

The sponsor also conducted a search to identify patients in the 
olanzapine clinical trials who had a history of decreases in 
leukocyte or neutrophil counts a.ssociated with prior clozapinE\ 
treatment. Twenty-six such patients who received olanzapine i.n 
these studies were located: on olanzapine, 25/26 had a final ~rnc 
count ;o3,000/cmm and a neutrophil count 22,000/cmm; the remaining 
patient had a neutrophil count of 1,500/cmm, which was actually 
higher than his baseline count (1,300/cmm). Thus, they conclude 
that there is no evidence to indicate that patients with 
clozapine associated neutropenia are at risk for recurrence with 
olanzapine. 

In the Secondary Safety Database (N-olanzapine=639), there were 
no deaths, serious adverse events, or adverse dropouts due to WBC 
abnormalities. 

It is notable that olanzapine has been linked to significant 
leukopenia in animal studies when administered at doses much 
higher than the equivalent recommended human dose. 

8.2.3.3 Event. Con.idered Unlikely to be Drug Related 

8.2.3.3.1 Death. 

There were no deaths involving a hematologi= adverse event. 
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8.2.3.3.2 Other SeriouB l.dverBe EventB 

HGAJ 27-956: 45 y.o. female with lymphadenopathy at baseline 
which was determined to be secondary to wide-spread lymphoma 
aft:er study entry. This could not be attributed to olanzapine 
exposure. 

8.2.3.3.3 Dropouts d·.1e to Adverse Bvents 

There were two drop.juts due to hematologic abnormalities other 
than leukopenia: 

HGAJ 58-605: 53 y.o. male experienced a declining platelet count 
beginning about O'.le mcmth after starting olanzapine. This 
decline continuec'. wit'.l treatment over the next 5 months, with a 
minimum count of 63,OOO/cmm. The patient was discontinued 
because of the rersil3tent decline but he had no syrnpt.jms of 
abnormal bleeding. 

HGAO 23-2302: fJ4 y.o. male had an low hematocrit at baseline 
(34\) which de:reased over the next 2 months (to 28%) durir..' 
olanzapine treatment, with corresponding decreases in hemo'3'lobin. 
There were no overt symptoms of anemia and it was decided to 
discontinue his study participation after 2 months. 

These events were not felt to be related to olanzapin.!!. 

8.2.3.4 Summary and Conclusions 

There was a~,l appreciable incidence of leukopenia (1% ·.,ith WBC 
<3,OOO/cmm) and neutropenia (2\ with neutrophils <1,5DO/cmm) 
among olazc,nzapine treated patients in the Primary Safety 
Database ('rersus 0\ and 1\, respectively, in the plac,ebo group). 
Thus, it is felt to be possible that olanzapine is associated 
wi th decn,ases in WBC and neutrophil counts. Animal study 
findings of leukopenia support this view. However, the following 
comments qualify this cC'llclusion: 

1) most of these findings are transient; 
2) few patients experienced wac counts <2,000/cmm or neutrophi. 
counts <l,QOO/cmm and none of these had associated clinical 
events such as infection or sepsis; 
3) no cases of leukopenia are known to have progressed to 
agranlllocytosis; and 
4) few pa~ients dropped out due to low wac or neutrophil counts 
and none .jf these were associated with clinical symptoms. 

Leu'(openia tended to occur within the first 6 weeks of olanzapine 
treatment. Overall, this finding is felt to be clinically benign 
ba.'3ed on currently available data. 

No other hematologic or lymphatic adverse events were felt to be 

NDA 20-592 Page 75 



PDF page 124

drug related. 

8.2.4 Metabolic and Bndocrine 

8.2.4.1 Adequacy of Assessment Metabolic and Endocrine System 

Body weight, glucose, albumin, protein, cholesterol, 
trigylcerides, and prolactin (mostly by radioimmunoassay) were 
measured at every visit for patients ir. the primary integrated 
database. Glucose values were recorded as fasting or non-fasting 
as appropriate. This was adequate in the assessment of 
olanzapine's effect on the metabolic ~nd endocrine system. 

8.2.4.2 Adverse Events Likely to be Drug-related 

8.2.4.2.1 Weight Gain 

Weight gain was an adverse event that was common and drug-related 
in the acute, placebo-controlled study pool, being reported in 
5.6% (14/248) of the olanzapine and 0.8% (1/118) of the placebo 
patients (p= 0.044, 2-tailed Fisher's exact test). Based on 
analysis of data from fixed dose ran;e studies, this effect did 
not appear to be dose-related. 

With respect to mean change from baseline to endpoint in this 
pool, olanzapine patients gained an average of 2.80 kg while 
placebo patients lost 0.41 kg (p~ 0.001). 

In analysis patients :rom this pool who gained greater than 7% of 
their baseline weight (the criteria for potentially clinically 
significant), 29.3% (70/239) of olanzapine treated patients and 
2.7\ (3/113) of placebo patients reached this threshold (p~ 
0.001). 

Across the entire Primary Safety Database, there were 7 
olanzapine dropouts due to weight gain (amount of weight gain and 
days on drug): B003 304-3069 (+17kg after 198 days), 305-3089 
(~20kg after 183 days), 751-7502 (+10kg after 98 days), BGAJ 001-
1663 i+8kg after 82 days), 020-0837 (+9kg after 124 days), 042-
1464 (+8kg aft~r 55 days), and 30 2825 (+13kg after 111 days) . 
No placebo or haloperidol patientb dropped out due to weight 
gain. 

There was one patient listed as experiencing a serious adverse 
event associated with weight gai~ (BGAJ 319-2915, 9kg); this 
patient was hospitalized for an exacerbation of diabetes 
mellitus. This particular exacerbation might possibly be related 
to olanzapine treatment due to the drug's tendency to cause 
weight gain (which is associated with exacerbation of adult onset 
diabetes mellitus). The placebo rate of potentially clinically 
sig~ificant high glucose was greater (0. t) than the olanzapine 
treatment group (0.4%) in the acute, placebo-controlled database. 
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Analysis of weight gain over time and depiction of the 
distribution of the amounts of wei.ght gai\1 were not provided by 
the sponsor. 

8.2.4.2.2 Bypllrprol.ctin~. 

In the shoTt-t,erm, placebo controlled :ltudy pool, olsnzapine 
patients manl.ft~sted a mean it.crease in serum prolactin cf 0.15 
nmol/L versus an increase of 0.04 nmC',I/L in the placebo group 
(p=O. 066:, . 

Applying the Lilly reference range for prolactin (males: 0-0.6 
and females: 0-0.8 nmol/L) to this study pool. 34.0\ (66/194) of 
olanzapine and 13.1\ (13/99) of the placebo patients had elevated 
prolactin levels during treatment (p< 0.001, Fisher's exact 
test) . 

Among high dose (15 ±2.5 mg/day) olanzapine patients in the acute 
phase of study HGAD, selected because prolactin levels were 
measured more frequently than in any other study, the mean 
prolactin concentration rose to a peak of 0.68 nmol/L (a 143\ 
increase over the baseline) at Week 4 and then declined to 0.52 
nmol/L (an 86\ increase over baseline) at Week 6. From among 
these patients, the cohort who continued into long-term treatment 
were also examined: the peak mean level was 0.78 nmol/L (200\ 
increase vs. baseline) at week 4; the ~ean fell to 0.40 nmol/L 
(54\ increase over baseline) at week 24. Further, when the 
percentage of this cohort who met criterion for an elevated 
prolactin level were assessed over time, the highest percentage 
(-58\) occurred in the first 2 weeks with a gradual decline to 
15-20\ from about week 12 onward (see his~ograms in volume 1.Z19. 
page 221. of the NDA submission). Thus. t:here does seem to be a 
tendency for prolactin leve::'s to decline substantially after a 
peak in the first 2-4 weeks of treatment. 

In general. several clinical symptoms have been associatej with 
elevated prolactin levels. e.g. hypogonadism. galactorrhea. 
amenorrhea. and impotence. In the Primary Safety Database, there 
were no statistically significant differences between olanzapine 
and control groups when the incidence of amenorrhea and imp~tence 
was compared in pairwise fashion (denominators were adjusted for 
gender) : 

Amenorrhea 

Impolence 

Olanzapine 

0.7\ (6/892) 

0.7\ (11/1608) 

Placebo 

0.0\ (0/102) 

0.0\ (0/134) 

Haloperi.Q..Ql 

0.7\ (2/273) 

1.3\ (7/537) 

In the Primary Safety Database, two olanzapine patients were 
diagnosed with breaat cancer during treatment (BGAJ 329-3157 
after 17 days of drug and 305-2831 after 458 days); a causal link 
in the former case is highly unlikely given the brief drug 
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exposure prior to di~gnosis. No placebo or haloperidol patients 
were so diagnosed; however, the olanzapine exposure was much 
grea .. :er than that for the placebo and haloperidol groups (1122.2 
vs. 27.1 and 193.0 PEY's, respectively) and so this finding is 
not considered consequential. 

In the Primary Safety Database, no olanzapine patients dropped 
out because of concern about hyperprolactinemia. 

The clinical significance of changes in serum prolactin are not 
clearly known. Hyperprolactinemia may be of concern in patients 
with hormonally sensitive neoplasms (e.g. breast cancer) ana it 
has been postulated by some that elevated prolactin levels are a 
risk factor for breast cancer. 

8.2.4.3 Adver.e Bvent. unlikely to be Drug-related 

8.2.4 3.1 Death. 

There were no deaths attributed to a metabolic or endocrine 
adverse event in either the Primary or Secondary Safety 
Databases. 

8.2.4.3.2 Other S.~!~u. Adv.r •• Bvent. 

There were a number of endocrine/metabolic adverse events among 
olanzapine patients within the ?rimary Safety Database (n=2500) 
which were classified as serious: 

Patient BGAJ 044-1570, a 47 y.o. male who was treated with 
olanzapine 10.0 mg/day for a total of 13 days, was diagnosed 
with pituitary adenoma. Because of an elevated baseline 
prolactin level (over 3000 ng/mL) reported on 28-JUL-94, a CT 
scan of the head was ordered on the patient which revealed a 
brain mass, probably pituitary in origin. The patient was 
discontinued by the investigator on IB-AUG-94. After the 
di&~olltinuation, the patient was treated with medication and 
prolactin levels decreased to less than 1000 ng/mL. This 
condition was not felt to be related to olanzapine treatment. 

Other serious adverse events were complications of pre-existing 
diabetes mellitus (HGAJ 319-2915), hospital treatment due to 
syrr.ptoms of newly diagnosed diabetes mellitus (HGAJ 51-313 and 
300-3003; alld HOAP 1-1002) and a case of pancreatitis (HGAJ 43-
1095). A review of these cases did not suggest that any were 
causally linked to olanzapine therapy. Amonq the three patients 
with treatment-emergent diabetes mellitus, the wide range of 
durations of olanzapine exposure prior to onset (293, 9, and 116 
days, respectively) suggest that olanzapine did not playa causal 
role in the development of this disorder. 

B.2.4.3.3 Dropout. due to Adver.e Bvent. 
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There was one drop-out due to hypothyroidism (HGAJ 337-3247); 
this event was judged to be unlikely related to olanzapine 
treatment. 

8.2.4.4 summary and Conclu.ion. 

weight gain was deemed to be a common, drug-related adverse e"ent 
among olanzapine treated patients, occurring in 5.6% of those 
patients in the placebo-controlled, acute phase studies. 
Although data regarding the distribution of the amounts of weight 
gain in the olanzapine sample and the pattern of weight gain over 
time was not provided, it does seem that this effect at least 
begins within the first several weeks of therapy, since it wa,J 
observed commonly in the acute (6 week) studies, and may reach 
substantial proportions in some patients: two of the seven 
olanzapine patients who dropped out due to weight gain had gained 
'!t least 35 Ibs. compared to their baseline weights. 

Serum prolactin levels in olanzapine patients tend to increase 
acutely and persist, albeit at a lower level, over time with 
therapy. No clear clinical correlates of hyperprolactinemia were 
observed. 

8.2.5 Mu.culo.k.l.tal Sy.tea 

8.2.5.1 Ad.quacy ot A ...... ant 

The assessment of the musculoskeletal system was performed by 
monitoring spontaneously reported adverse events. Beyond the 
regular assessment of serum creatine phosphokinase, wbich may be 
elevated in muscle disorders, no specific systematic laboratory 
measures were performed. This was adequate safety monitoring for 
the musculoskeletal system. 

8.2.5.2 Ev.nt. Lik.ly to b. R.lated to Olansapin. 

There were no clinical events belonging to the musculoskeletal 
system which were felt to be related to olanzapine exposure. 

8.2.5.3 Ev.nt. Unlik.ly to b. R.lated to Olansapin. 

8.2.5.3.1 D.ath. 

There were no deaths in the Primary or Secondary Safety DatabaBes 
which were attributed to muscular or skeletal adverse events. 

8.2.5.3.2 Other Sarioua Advar.a Evant. 

There was one patient who '",as hospitalized dUt~ to bac.:K pain: 
HGAJ 074-1361. This adverse event was not judged to be related 
to ulanzapine treatment. 
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8.2.5.3.3 Dropouts due to Adver •• Event. 

There were two dropouts due to musculoskeletal events not 
previously described: 

HGAO 17-1711: 77 y.o. female experienced a pathological fracture 
after treatment with olanzapine 1.0 mg/day for 8 days. This 
event was not felt to be due to olanzapine treatment given her 
brief exposu~e to a very loy dose. 

HGAJ 24-731: 41 y.o. male of African descent was diagncsed with a 
myopathy after receiving olanzapine 5 mglday for 7 days. He was 
discovered to have a CPK- 2,960 U/L but apparently had no 
symptoms referable to the musculoskeletal system. A cardiac 
etiology was rulen out but further work-up (e.g. muscle biopsy) 
is not described. 

\'lithin the placebo-controlled, cute phase studies, there was no 
statistically significant difference (~. 0.10) between olanzapine 
and placebo with respect to the mean c~ange from baseline to 
endpoint in mean CPK or in r:he proportion of patients with a 
potentially clinically significant (PCS) increase in CPK. In the 
larger Primary Safety Database, there was DO significant 
difference between olanzapine and placebo in the incidence of 
dropout due to increased CPK or in th~ proportion of patients 
with a PCS increase in CPK. Among the 14 dropouts due to 
increased CPK in the Primary Database, none were associated with 
clinical symptoms. It was ~oncluded that CPK elevation was 
unlikely to be a drug-related laboratory finding. 

8.2.5.4 Summary and Conc1u.ion. 

There were no adverse events in the musculoskeletal system judged 
likely to be related to olanzapine treat~ent. 

8.2.6 Nervous sy.tem 

8.2.6.1 Adequacy of A ....... nt of N.rvou. Sy.tem 

In addition to monitoring nervous system related ~dverse events, 
the sponsor monitored mental status via the BPRS and MADRS, 
extrapyramidal side effects via the Simpson-Angus Scale, 
akathisia via the Barnes Akisthisia Scale, and dyskinetic 
movemen~s via the AIMS on each visit of the acute and extension 
phases of the Primary Safety Database studies. Also, emergent 
suicidality and hostility were evaluated using data from these 
scales. Also, EEG effects were evaluated in two addendum 
studies, JE-2001 and HGAP. 

This was felt to be adequate to assess the effects of olanzapine 
on the nervous system. 
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8.2.6.2 Nervous System Events Considered to be Drug-related 

8.2.6.2.1 Somnolence 

In the placebo-controlled, acute phase study pool, somnolence was 
experienced as a treatment-emergent adverse event by 26.2% 
(65/248) of the olanzapine and 15.3% (18/118) of the placebo 
patients. 

Dose-relatedness of nervous system related aoverse events was 
assessed using data from olan1.apine patients in clinical trials 
HGAD and E003, which had fixed dosage ranges: somnolence was 
identified as being significantly dose related in both studies, 
based on the Cochran-Mantel-Haenszel correlation p-values 
(0!=0.05): 

't of Patients Reporting 
Dose Group 
5.0±2.5 mg/day 
lO.O±2.5 mg/day 
15.0±2.5 mg/day 

illWl 
20.0% 
29.7% 
39.1\ 

ru!.ll 
1.1\ 
4.7t 
9.0% 

No patients in this placebo controlled study pool dropped out due 
to somnolence. Few patients in the Pritnary Safety Database 
dropped out due to somnolence (0.4% or 9/2500). 

8.2.6.2.2 Dizziness 

In the placebo controlled, acute phase studies, dizziness was 
reported as an adverse event by 10.9% (27/248) of the olanzapine 
and 4.2% (5/118) of the placebo patients. 

Dizziness was not identified as beinry dose ~elated in studies 
HGAD or E003. 

No patients in this study pool dropped out due to dizziness. In 
tact, only one )lanzapine patient dropped out for this reason in 
the el,_ire Primary Safety Database (N=2500). The excent to which 
this adverse experience is related to orthostatic hypotension is 
not clearly known. 

8.2.6.2.3 Extrapyramidp.l Symptoms 

Dopamine receptor antagonists are well known to be associated 
with extrapyramidal effects. According to ?n analysis done by 
the sponsor using data from the acute phases of the placebo 
controlled studies, 21.0\ 152/248) olanzapine and 14.4% (17/118) 
of placebo patients reported any extrapyramidal event, defined by 
one or more of the following COSTART terms; ~19o indicated are 
the event categories under which specific terms were subsumed for 
the subsequent analysis. 
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COSTART Terms Event Category 

dystonia, generalized spasm, neck Dystonia 
rigidity, oculogyric crisis, 
opisthotonos, torticollis 

akinesia, cogwheel rigidity, Parkinsonism 
extrapyramidal syndrome, hypertonid, 
hypobnesia, masked facies, tremor 

akathisii\, hyperkinesia Akathisia 

buccoglossal syndl.-ome , Dyskinesia 
choreoathetosis, dyskinesia, tardive 
dyskinesia 

movement disorder, myoclonus, Residual Events 
twitching 

The percentages of patients in this study pool reporting each 
eJent category, as defined above, are displayed in Table 
6.2.6.2.3 below. 

Table 8.2.6.2.3 
Incidence of Extrapyramidal Treatment-Emergent Events in the 

Acute Phase of Placebo Controlled Studies 

Event Category Olanz:apine Placebo p-values 
(N_248) (N-l18) (Pi.her'. Exact) 

Dystonia 2.0\ 0.8\ 0.669 

Parkinsonism 11.7\ 8.5\ 0.469 

Akathisia 7.3\ 2.5\ 0.091 

Dyskinesia 0.8\ 2.5\ 0.334 

Residual Events 3.2\ 1.7\ 0.511 

With the exception of dyskinesia, all other categories of events 
occurred more frequently in the olanzapine group compared to the 
placebo group. However, only for the category "akathisia" was 
the difference in incidence statistically significant (a=O 10). 
If one excludes the cases of hyperkinesia, the difference is even 
more significant: olanzapine 5.2\ (13/248) and placebo 0.8% 
(1/:181 (p=0.043, Fisner's exact test). 

In these studies, Barnes Akathisia Scale data was available for 
242 olanzapine and 113 placebo patients. The mean changes from 
baseline to maximum global score were not signific~ntly different 
between the groups (olanzapine +0.30, placabo +0.42; p=0.278), 
although this data suggests that the placebo pacients experienced 
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slightly more severe akathillia as measur~d by this instrument. 
The baseline mean score was slightly higher in the drug group 
(olanzapine 0.64 and placebo 0.47). 

Comparison of the two treatments with respect to the Simpson
Angus total score, which rates Parkinsonism, for mean change from 
baseline to maximum rating indicated no significant difference 
(olanzapine +0.74, placebo +0.45; p-0.989). 

Likewise, in the comparing placebo versus olanzapine, there were 
no stat.istically significant differences ill change from baseline 
to maximum AIMS total score between the two treatments 
(olanzapine +0.87, placebo +0.96; p.0.710). 

There were very fe'" premature discontinuations due to 
extrapyramidal events. Across the entire Primary Safety 
Database, only 8 olanzapine patients dropped out due to sympt~ns 
compatible with extrapyramidal effects: hypertonia (3 patients), 
akathisia (2), dystonia (1), myoclonus (1), and tremor (1). ~~o 
placebo patients discontinued treatment due to EPS, one each f,:>r 
akathisia and neck rigidity. The dropout rate for the olanzapine 
group was lower than that for placebo, 0.3% (8/2500) vers~s 0.8\ 
(2/236), respectively; this difference is not significant 
(p=0.211, Fishers exact test). 

Beca~se extrapyramidal signs and symptoms may improve, worsen, or 
show no ch~nge with concomitant anticholinergic therapy 
(pe~missible by protocol at investigator's discretion), an 
analysis of concomitant therapy was conducted. There was no 
meaningful difference in the percentagse of patients using 
anticcolinergic medication between olanzapine (17.7\ or 44/248) 
and placebo (13.6\ or 16/118) in the acute placebo controlled 
trials (p=O.366). 

As will be discussed below, there were no clear cases of 
neuroleptic malignant syndrome identified from the Primary and 
S~condary Safety Databases. 

8.2.6.2.4 Seizures 

An association of seizures with neuroleptic treatment is well 
known. Twenty-three olanzapine-treated patients were reported to 
have events of coded as convulsion or grand mal convulsion in the 
total safety database. Of these, 22 were reported during the 
course of five studies (E003, HGAD, HGP~, HGAO, and HGAP) 
included in the integrated primary safety database (N=2500 
patients) and 1 was reported during the study (HGBC) included in 
the secondary safety database (N-639). Raw and exposure adjusted 
seizure rates for the Primary Safety Data~)ase are displayed in 
Table 8.2.6.2.4 below. Pairwise comparisons of unadjusted 
incidence revealed no statistically significant differences 
(olanzapine vs. placebo p=0.252 ~nd olanzapine vs. haloperidol 
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I, 
p-0.16B) . 

Table 8.2.6.2 .• 
Incidence of Seizure. in Primary Intoagrated 

Datab •• e 

Therapy , (n/N) Incidence /100 
patient-years 

Olanzapine 0.88' (22/2500) 1.96 

Haloperidol 0.37 (3/810) 1.55 

Placebo 0 (0/236) 0.00 

The reports of each of the 22 patients in the primary database 
are cc.ltegorized by confounding conditions below: 

· Prior history of seizure activity-2 
· Metabolic states of hyponatremia and hyperventilation-induced 
respiratory E,lkalosis-3 
· History of or possible concurrent structural lesions-3 
· CNS-acting medications-5 
· Episodes possibly suggestive of other neuropsychiatric 
conditions associated with loss of consciousness or resembling 
seizure activity-3 
· No specifically identifiable seizure-related conditions-6. 

The one .econdary database patient who experienced a seizure did 
so 30 hours after 1 dose of 10 mg of olanzapille. Follow-up EEG 
demonstrated abnormal activity and history was elicited for a 
past history of absence seizures. The connection of olanzapine 
with this event is uncertain. 

A visual examination of the distribution of olanzapine doses at 
the time of seizure among the all 23 olanzapine patients revealed 
a broad distribution of doses and did not suggest a dose-related 
effect. 

Also, as disc~ssed in section 8.1.9.3, a total of 31 
schizophrenic patient's from two addendum studies, JE-2001 and 
HGAP, had baseline and treatment EEG data to assess the effect of 
olanzapine, in doses up to 15 mg/day for durations up to B weeks, 
on brain electrical activity. Although two of these patients 
showed a slowing of the background rhythm on drug compared to 
baseline, none of these patients showed evidence of epileptiform 
activity. 
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8.2.6.3 Nervou. Sy.tem Related Bvent. Con.idered Unlikely to be 
Drug Related 

8.2.6.3.1 De.th. 

Most of the deaths that occurred in the olanzapine clinical 
trials program were due to suicide (12/23 olanzapine treated 
patients who died during or within 30 days of the study), a 
common event among schizophrenic patients. Completed suicide was 
the only nervous system related cause of death. To further 
explore whether or no~ olanzapine treatment could have 
contributed to emergent suicidal completion or ideation, the 
proportions of olanzapine and haloperidol patients with changes 
from baseline during therapy in the suicide item on the MADRS 
rating scale were examined in study HGAJ. The details of this 
analysis are reviewed in section 8.1.'.1. Olanzapine treaL:ment 
did not appear to be associated with either emergent suicidality 
when compared to haloperidol. Patient numbers and brief 
histories of these deaths may be found in Table 8.1.1.1 in 
Appendix 8.0. 

8.2.6.3.2 Other Seriou. Adver.e Bvent. 

Elevated CPK is one sign of neuroleptic malignant syndrome (NMS) , 
an uncommon, potentially life-threatening disorder comprised of a 
myriad of symptoms consisting of hyperthermia, extrapyramidal 
symptoms, autonomic dysfunction, altered mental state, and 
elevation of creatine phosphokinase (CPK). The syndrome has 
infrequently been observed in patients being treated with 
neuroleptic agents. For the evaluation of potential cases of 
NMS, treatment-emergent adverse e'Tents identified by the COSTART 
terms coma, CPK increased, fever, hypertonia, malignant 
hyperthermia, neuroleptic malignant syndrome, and stupor were 
reviewed in the Primary and Secondary Safety Databases for 
patients in all treatment groups. 

This review revealed four olanzapine treated patients who 
represented possible cases of NMS: 

HGAJ 049 0767 

This 33-year-old male on 5.0 mg/day of olanza?ine for 7 days was 
hospitalized for worsening of psychosis. The patient's admitting 
CPK concentration was 3785 U/L, alld it continued to increase to a 
high concentration of 17,490 U/L during treatment. Evaluation 
revealed no changes on ECG, myoglobinuria, acute muscle injury. 
or cardiac ischemia. and no additional signs or symptoms 
suggestive of NMS. CPK c~ncentrations decreased to normal range 
within 7 days following discontinuation of olanzapine. The 
patient also had a history of exfoliative dermatitis with an 
increase in CPK concentrations associated ,,'ith carbamazepine 
therapy several years prior to these current elevations. This 
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patient failed to show disorientation, marked EPS, or fever; 
therefore, this did not represent a convincing case of NMS. 

F1D-JB-202B 04S 0003 

This male patient of unknown age on olanzapine for SS days 
developed micturition disorder, facial flushing, tremor, gait 
difficulties, and elevated CPK concentrations 2 days after 
stopping olanzapine. The patient improved with supportive care 
only. Concurrent medications included lormetazepam, etizolam, and 
triazolam. Although the group of symptoms reported by the patient 
deserve further assessment, key symptoms for the diagnosis of NM5 
are not reported, including fever, mental status changes, degree 
of CPK elevation, and possible autonomic dysfunction. 

F1D-JB-2001 014 00~1 

This 58-year-old male had been previously hospitalized several 
months prior to the olanzapine study and treated with haloperidol 
and two anticholinergic lII~dications for the symptoms of 
hallucinations, delusions, and extrapyramidal syndrome. To enter 
the olanzapine study the haloperidol washout was started, the 
anticholinergic medications were discontinued, and after 2 
days the patient became stuporou~ so olanzapine was initiated. He 
was discontinued from olanzapine b~cause of a temperature of 39'C 
and was treated with piperacillin and dantrolene. Chest x-ray 
identified pneumonia with a bacteriuria on urinalysis. The 
patient had experienced slight tremor and muscle rigidity before 
starting olanzapine therapy and these symptoms increased 
along with increased salivation and dysphagia. The patient was 
noted to have a slight tachycardia and hypotension, dysuria, 
weakness, malaise, and reportedly a decrease in consciousness. 
Laboratory data revealed a white blood cell count of 12.2 GIlL 
with a left shift and elevated CPK concentration of 1085 U/L. 

This patient's symptomatology of stupor began prior to olanzapine 
therapy. Coupled with the abnormal chest x-ray demonstrat.ing 
pneumonia and the bacteriuria identified on urinalysis, a 
diagnosis of W~S cannot be made. 

F1D-MC-H~'J 027 0954 

This 42-year-old male on 5.0 to 10.0 mglday of olanzapine for 8 
days was discontinued from the study because of elevated 
temperature and CPK concentrations. Further assessment included 
the following studies: normal chest x-ray; ECG with normal sinus 
rhythm; negative blood, throat and urine cultures; white blood 
cell count of 12.7 GIlL; CPK concentrations from 59 to 1808 U/L. 
The patient did not demonstrate muscle rigidity or mental stat~s 
changes. He was treated with gentamicin and amoxicillin for the 
elevated tempE!rature. The patient's CPK concentration began to 
decrease approximately 6 days after olanzapine had been 
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discontinued. With the lack of significant EPS or mental status 
changes, the diagnosis of NMS can not be made. 

Thus, there were no convincing cases of NMS identified among 
olanzapine patients. 

Four olanzapine treated patients were identified as experiencing 
coma as a serious adverse event. The more likely etiologies of 
the comatose states were tricyclic antidepressant intentional 
overdose, pneumonia, seizure (with a prestudy history of 
seizure), and intentional diazepam overdose. 

Other adverse events reported as serious, primarily because they 
lead to hospitalization, consisted of delusions, depression, 
emotional lability, hallucinations, hostility, manic reaction, 
paranoid reaction, psychosis, psychotic depression, and 
achizophrenic reaction. These were felt to represent 
manifestations of the condition under treatment as opposed to 
drug-induced adverse events. 

8.2.6.3.3 Dropouts due to Nervous System Events 

Dropouts due to nervous system related adverse events involved 
the following events: schizophrenic reaction (19 patients), 
depression (9), hostility (6), suicide attempt (3), agitation 
(2), paranoid reaction (2), and 1 report of each of the following 
events: delusions, drug dependence, emotional lability, 
im.entional injury, intentional overdose, and psychotic 
depression. As stated above, these events were likely to 
represent symptoms of the underlying disease and not drug-induced 
events per se. 

The suicidaJity analysis is described above. Analogous analyses 
tor the emergence of hostility, using the hostility item of the 
BPRS, is described in section 8.1.4.2: no association between 
increases in this rating and olanzapine treatment, as compared 
with placebo and hrloperidol, was ~bserved. 

8.2.6.4 Summary and Conclusions 

Somnolence, dizziness, extrapyramidal symptoms, and seizures are 
adverse experiences which are considered to be related to 
olanzapine treatment. Dizziness may, in large part, be secondary 
to postural hypotension related to olanzapine. With the 
exception of seizures, very few of the patients exp~riencing 
these adverse events discontinued t~eatment due to the event. 
The most common manifestations of extrapyramidal symptoms in the 
acute, placebo-controlled 3tudies were Parkinsonism (11.7\ of 
olanzapine patients versus 8.5\ of placebo patients) and 
akathisia (7.3\ of olanzapine patients versus 2.5 \ of placebo 
pa::ients). From a clinical point of view, these are small 
d~fferences between the placebo and olanzapine groups, yet these 
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differences are most likely drug related. 

No clear-cut cases of neuroleptic malignant syndrome were 
identified from among 3,139 olanzapine-exposed patients. 
Nonetheless, there were four cases suggestive of NMS; also, this 
patient population may not be completely representative of the 
target population and the possibilit:, of NMS associated with 
olanzapine cannot be ruled out. Post-marketing surveillance data 
may provide a better estimate of this risk. 

Emergent hostility and suicidality did not appear to be related 
to the use of olanzapine in schizophrenic patients. 

8.2.7 Re.piratory 

8.2.7.1 Ad.quacy of A ...... ant of R •• piratory By.tam 

The respiratory system was assessed by monitoring chest X-rays 
and monitoring for respiratory adverse events. The chest X-ray 
schedule and summary of results are presented in section e.1.9. 
This was considered an adequate assessment of olanzapine's 
potential effects on the respiratory system. 

8.2.7.2 R •• piratory Bv.nt. Con.id.r.d to b. Drug-r.lat.d. 

8.2.7.2.1 A.piration Pneumonia 

There were two deaths involving aspiration pneumonia that could 
possibly be connected to olanzapine treatment. Both were cases 
of death due to aspiration pneumonia. Both of these patients 
were in HGAO and studied patients with senile dementia of the 
Alzheimer's type (DAT). Summaries of the two deaths follow: 

HGAO 012-1208: 80 year-old white male with a diagnosis of 
dementia of Alzheimer's type, taking olanzapine 5 mg/day for 31 
days. On 19-Nov-94 the patient developed the first notable signR 
of dysphagia and was prescribed :r.egl-n as an antiemetic but the 
dysphagia continued. By 12-Dec-94 the patient was unable to 
swallow and had evidence of food and mucus in the sinus cavities 
and lungs. The patient was discontinued from the study on lS-Dec-
94 because of noncompliance. He was admitted to the hospital on 
17-Dec-94 with the diagnosiS of aspiration pneumonia. Since the 
patient had a living will the family declined to have a feeding 
tub~ placed and the patient was discharged to the nursing home. 
Lilly received notification on 4- Jan-9S that the patient had 
expired on 30-Dec-94. 

HGAO 006-0615: 71 year old male Caucasian patient with a 
diagnosis of dementia of the Alzheimer's type taking olanzapine 5 
mg/day for 116 days duration. He started having fever and chills 
on the evening of lS-Dec-94 and was admitted to the hospital with 
the possible diagnosis of pneumonia. Treatment included IV 

NDA 20-592 Page 88 



PDF page 137

fluids and antibiotics. The patient expired on 31-Dec-94. Cause 
,'f death was given as respiratory arrest, secondary to aspiration 
pneumonia. Autopsy was not performed. 

Esophageal dysmotility and aspiration have been associated with 
antipsychotic Ilse. 3 Aspiration pneumonia is also a common cause 
of morbidity and mortality in patients with advanced cases of 
dt!mentia of ehe Alzheimer's type. Olanzapine and other 
antipsychotic medications should be used cautiously in patients 
at risk for aspiration pneumonia. 

8.2.7.3 Respiratory Events Considered Unlikely to be Drug-related 

8.2.7.3.1 De.ths 

With the exception of the two cases of aspiration pneumonia 
outlined above, there were no deaths in the total safety database 
which were attributed to a pulmonary etiology. 

8.2.7.3.2 Other Serious Adverse Events 

Other serious respiratory events in ~lanzapine patients which 
were not felt to be causally rela~ed to olanzapine are: asthma 
(HGAJ 27-1525, 45-1414, 49-12~7, and 62-1075), bronchitis (HGAO 
11-1110), exacerbation of COPD (BGAJ 1-875), and pneumonia (HGAJ 
21-844, 43-642, 48-349, 62-1075, 997-7914, HGAO 11.-1107, and HGAP 
5-1215) . 

T0 further explore the possibility that important respiraco~~' 
events were related to olanzapine, the total incidence of 
treatm~nt-emergent respiratory adverse events (by reported 
COSTART term) was examined ~n the Primazy Safety Database is 
displayed in Table 8.2.7.3.2 below. 

Bazemore, P. H., Tonkonogy, J., Ananth, R.; Dysphagia in 
psychiatric patients: clinical and video fluoroscopir study. 
Dysphagia, 6:2-5, 1991. 

Kruk, J., Sachaev, P., 
respiratory dyskinesia. 
229, 1995 

Singh, S.; Neuroleptic-induced 
J Neuropsychiatry Clin NeuroBci, 7:223-
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Tab!. 8.:"..7.3.21 
Incidence of Treatment-Baergent ae.piratory Mver.e Bv.nt. 

Olanzapine Placebo Haloperidol p-value* 
(N-2500) (N-236) (N-B10) (Olz. vs. 

?lac. ) 

Asthma O.B\ o.n 0.2\ 1. 000 

Dyspnea/Hypoxia 1. 3\ 1.3\ 1.2t 1.000 

Pneumonia o.n 0.0\ o .n 0.614 

Bronchitis 2.n O.Ot 1.n 0.013 

Hemoptysis O.H 0.0\ O.ot 1.000 

Cough Increased 5.2\ 3.B\ 1.7\ 0.439 

* Two-tailed Fisher's exact test. 

It is notable that the incidence of bronchitis among olanzapine 
patients was significantly higher than among those in the placebo 
group; it was also significantly higher than haloperidol 
(p=0.073). When adjusted for exposure, the inctdence rates (per 
100 PEY's) are: olan~apine 4.7, placebo 0.0, and haloperidol 4.7. 
To further evaluate the possible role of olanzapine in the 
development of bronchitis, the time to onset of this event was 
examined for the 53 olanzapine patients with an event coded as 
bronchitis in the Primary Safety Database. 4 As shown in the 
display below, almost halt of these occurred within the first 90 
days of treatment. 

Time interval (days) 

1- 90 
91-180 
1Bl-27Q 
271-360 
>360 

Number of cases of bronchitis 
with time to onset in interval 

24 
B 
12 
3 
6 

A more rigorous approach w0uld entail the calculation of 
hazard rates, using patient-years of exposure as a denominator. 
However, sirce the data necessary to perform these calculations 
was not provided by the sponsor, the distribution of these cases 
by time to onset was simply inspected to discern any clustering. 
Since this preliminary approach did not suggest drug relatedness, 
more rigorous analysis was not pursued. 
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How~ver, lot must be rel1',embered that the number of patients at 
risk for any adverse event was greatest during this period since 
it includes all 2500 patients in the Primary Safety Database; 
subsequent time periods have progressively fewer at-risk 
patients. The times to onset for the 24 cases occurring within 
the first 90 days of olanzapine therapy are depictp.d below: 

Time interval (days) 

1-14 
15-28 
29-42 
43-56 
57-70 
71-90 

Number of ca'Jes of bronchitis with 
time to Q~iet in time interval 

2 
4 
6 
4 
5 
3 

The distributions of these cases by time to onset suggest that 
these events represent the spontaneous occurrence of bronchitis 
in this sample as opposed to a drug induced adverse event. 

8.2.7.3.3 Adver.e Dropout. 

There were two dropouts due to respiratory related adverse events 
in the total safety database which were not previously listed: 
HGAJ 809-6545 (asthma) and HGAJ 307-2847 (scleroemphysema). The 
latter patient was a 72 year old white female with a reportedly 
normal baseline chest x·ray who received haloperidol for 35 days, 
then was switched to olanzapine 10 mg/day for 31 days when she 
experienced dyspnea. A chest x-ray revealed scleroemphysema with 
a comment that this finding "might be the cause of an 
interstitial syndrome due to olanzapine." Olanzapine was stopped 
due to dyspnea and this x-ray abnormality. She was referred to a 
pulmonary specialist but no further information was provided by 
the Ilponsor. Although a causative role for olanzapine cannot be 
absolutely ruled out, it was felt to be unlikely due to the brief 
exposure to olanzapine relative to the time needed for 
symptomatic emphysema to develop and the lack of similar findings 
in other patients. 

8.2.7.3.4 Chast X-Ray Examination. 

For studies HGAO, E003, HGAP, and HGAJ, to include the long-term 
extension phases, chest x-rays were to be performed at baseline 
and discontinuation visits. 

Amonq olanzapine-treated patients who had normal chest x-rays at 
baseline, 4.7% (29 of 619) had abnormal x-rays at any time during 
therapy; of these, six were felt to show no change from baseline, 
indicating that some baseline findings had not been noted pre
drug. Thus, the incidence of abnormal chest x-rays perhaps 
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should be adjusted downward to 3.8% (23/613). Among haloperidol
treated patients who had normal chest x-rays at baseline, the 
proportion having abnormal x-rays at any time during therapy was 
1.9% (3 of 156) [olanzapine vs. haloperidol comparison: p-O.328, 
2-tailed Fj.sher's exact test]. There were no placebo patients 
who had abnormal chest X-rays after normal chest ~-rays at 
baseline. There was no clear pattern of chest x-ray 
abnormalities among olanzapine patients. These dat~, from 619 
olanzapine patients with baseline and f~llow-up chest x-rays, do 
not suggest an excess risk of either pulmonary or interstitial 
inflammatory process'!!s because of olanzapine treatment.. 

Aspiration pneumonia may possibly be related to the use of 
olanzapine; aspiration pneumonia is observed with the use of 
other antipsychotic drugs. There were two de,aths in elderly 
A~.zheimer' s patients attributed to aspiration pneumonia: the 
relative contributions of olanzapine, age, disease, and other 
factors such as depressed levels of consciousness in these cases 
are difficult to estimate based on these rare cases. The overall 
incidence of treatment-emergent adverse ev'.!!nts coded as pneumonia 
did not significantly differ across treat,,,ent groups in the 
Primary safety Database. 

While bronchitis did OCl'ur significantly more often among 
olanzapine treated patients compared to placebo, this event is 
not felt to be drug relat.ed based on the distribution of times to 
event onset among the olanzapine patients. More likely, these 
cases represent the spontaneous occurrence of a common infection. 

~.2.8 Dermatological Sy.tam 

8.2.8.1 Ad.quacy of A ....... nt of D.rmatologic Sy.tam 

Beyond monitoring adverse events relevant to this body system, 110 

special monitoring of the dermatologic organ system was 
perform~d. Nonetheless. t;:lis is felt to be adequate for the 
safety evalu."tion of olanzapine with respect to dermatologic 
effects. 

8.2.8.2 Da:~tologic Ev.nt. Con.id.r.d Lik.ly to b. Drug-r.lat.d 

There were no adverse events involving the skin which were felt 
to be clearly drug-related. 

8.2.8.3 D.rmatologic ~'nt. Con.ider.d (Jnli!t.ly to b. Drug'
r.lat.d 

8.2.8.3.1 D.ath., 
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There were no deaths related to dermatologic adverse events. 

Cellulitis with a rash and edema resulted in hospitalization in 
one patient following about 5 weeks of treatment with olanzapine 
20 mg/day (SGAJ 74-1357). Stasis dermatitis was diagnosed. 
These symptoms resolved despite continued treatment These events 
were not judged to be due to olanzapine treatment. 

There were no other events in this body system deemed to be 
eerious in the Primary or Secondary Safety Databases. 

8.2.8.3.3 Dropout. due to Adver.e Bvent. 

There was one dropout due to ad"erse events coded as an allergic 
reaction. Patient BaAR 13-1602 was a 44 y.o. white female who 
developed a petechial rash With a fever (101.3) after receiving 
olanzapine 1 mg/day for 5 days. Additionally, thrombocytopenia 
and leukopenia were mentioned as associated findings: however, 
neither was markedly abnormal (WBC- 3,900/cmm with 2,800 
neutrophils; platelets- 135,000/cmm) and follow-up lab studies 
indicated values fluctuating in this ran9~ months after study 
discontinuation. Olanzapine was stopped and these symptoms 
resolved within 2 w~eks, with no sequelae. 

To further evaluate the occurrence of similar events, th~ 
incidence of events coded as rash or vesiculobullous rash was 
examined in the placebo-controlled, acute phase study pool, based 
on the number of unique patients with an ev~nt coded as one of 
these events. The placebo incidence was higher than that for 
olanzapine (olanzapine 4.8\ (12/248) and placebo 6.8\ (8/118)). 
However, for vesiculobullous rash itself, the olanzapine 
incidence was twice that for placebo, although not stati':!t:ically 
significant due to the small numerators (1.6\ (4i~48) vs. 0.8\ 
(1/118), p- 1.000, Fi .. her's exact test). 

Acr·.Jss che entire primary Safety Database (N-2500), only 3 other 
olanzapine patients discontinued treatment due to rash (BGAJ 1-
809 and 810-6365; BGAP 10-U57); no placebo or haloperidol 
patients did so. None of these patients are reported t~ have 
experienced associated fever. eosinophilia, or progression to 
more serious forms of skin reactions (e.g. toxic epidermal 
necrolYRis) and the durations of drug exposure prior to onset 
~aise some rloubt about drug-relatedness (23, 70, and 65 days, 
respectivel}) . 

No olanzapine patients in the acute, plac~bo-controlled study 
pool experienced urticaria, another possirle form of allergic 
skin redction. 

NDA 20-592 'age 93 



PDF page 142

Only one olanzapine patient (BGAP 11-1508) discontinued treatment 
due to urticaria in the larger Primary Database. This occurred 
after 6 days of treatment with 1.0 mg/day. Olanzapine was 
stopped and the event resolved within 10 days. This event was 
conceivably drug-related but, if so, would likely be 
idiosyncratic in nature. 

Photosensivity has been associated with antipsychotic d:ugs, 
particularly with chlorpromazine. There was one dropout due to 
photosensitivity among the olanzapine patients (N-2500) in the 
Prinlary Safet~· Database (BCJAJ 810-6365). Within this sample, the 
incidence of adverse events codeu as photos-.nsitivity reactions 
was not significantly higher (a-0.10) in olanzapine patients 
compared to placebo or halop'!ridol patients (0.2~ (4/2500), 0.0% 
(0/23fi), and 0.2% (2/810), rtlspectively). 

Other events which led to dropout in the Primary Database were 
acne, eczema, and herpes simplex, each reported in one olanzapine 
patient. These were felt to be unlikely related to olanzapine 
therapy. 

There were no dropouts due to dermatologic events in the 
Secondary Safety Database. 

8.2.8.4 Summary and Conclu.ion. 

Overall, these data suggest that any dematologic events which are 
causally related to olanzapine therapy, such as rash, urticaria, 
and photosensitivity, are probnbly rare and idiosyncratic; there 
is no evidence to suggest the common occurrence of skin events 
which are reasonably attr~butable to olanzapine therapy. No 
truly serious adverse events, such as Stevens-Johnson syndrome, 
were reported in these trials. 

8.2.9 Special Sen ••• 

8.2.9.1 Adequacy of A ••••• ment of Special Sen ••• 

Adverse events related to the special senses were docllmented at 
each vi.sit during the tr~als in the olanzapine development 
program. Also, ophthalmologic exams were performed in studies 
HGAD and HGAJ according to the schedule noted in section 8.1.9. 
No other special examinations of special senses were warranted. 
These assessmento are felt to be adequate to asseos the effect of 
olanzapine on the special senses. 

8.2.9.2 Sp.cial S.n ••• Bvent. Con.ider.d to be D=ug-r.lat.ed 

There were no clinically important adverse event ... in this body 
system that were judged to be causally related to olanzapine 
therapy 
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8.2.9.3 Special Sen.e. avent. Con.idered unlikely to be Drug
relatlld 

8.2.9.3.1 Death. 

There were no cl.eaths in olanzapine exposed patients that were due 
to events invo1vL1g the special senses. 

8.2.9.3.2 Other Serious Adver.e avants 

Patient RGAJ 25-148 was a 37 y.o. white male with elevated optic 
discs noted at baseline. He began olanzapine 20 mg/day and re
examination about 2 months later revealed further disc elevation 
and hemorrhage in the right eye, euggestive of papilledema. A 
neurology work-up ensued and resulted in the diagnosis of 
pseudotumor cerebri. He was treated with Diamox and olanzapine 
was continu~d. The sponsor requested that treatment be stopped 
after 224 days of treatment. This condition was unlikely to be 
related to olanzapine given baseline abnormalities. 

NO other treatment-emergent serious adverse events involving the 
special s~nses were reported. 

8.2.9.3.3 Dropouts due to Adver.e avent. 

Among olanzapine patients within the Primary Safety Database 
(N=2500), there were two patients who dropped out due to 
amblyopia: RGA~ 25-499 and 817-6442. Both events consisted of 
blurred vision; in the former pat.ient, diabetes mellitus may have 
contributed to the event. No placebo or haloperidol patient 
droPF~d out (~r this event. The incidence of events coded as 
ambly. ,pia in the acute, placebo-controlled study pool was 
comparable between olanzapine and placebo (4.8\ vs. 4.2\, 
respectively; pEl.OOO, Fisher's exact test). These data do not 
suggest a relationship to olanzapine. 

Also, one patient (HGAJ 17-99) was discontinued by the study 
medical director due to the diagnosis of primary open-angle 
glaucoma after more than a year of olanzapine therapy. 

8.2.9.3.4 Ophthalmology Bxaminaeion. 

Eye examinations were scheduled at baseline and periodically 
throughout studies HGAD and HGAJ. In both studies, analyses of 
mean visual acuity change for near and distance vision and mean 
intraocular pressure change over the course of the study were not 
clinically significant. 

Assessments of the physical components of the eyes and visual 
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fieilds were performed, and no consistent abnormal ophthalmologic 
changes referable to one treatment group were identified. The 
examiners did not identify any patients receiving olanzapine 
therapy (including patients with sequential treatment of 
haloperidol and olanzapine) with drug-induced particle deposits 
of the lens. Corneal change across both studies and all phases 
was typically exogenous or degenerative in nature. 

Retinal change included macular and peripheral abnormalities 
associated with increasing age, other medical conditions, 
isolated findings with no other retinal alterations, and 
abnormalities that did not progress over time. 

8.2.9.4 Summary and Conclusions 

No adverse events involving the special senses were identified as 
being causally related to olanzapine treatment. Additionally, 
there were no findings evident from ophthalmology examinations of 
patients from the acute and extension phases of studies HGAD and 
HGAJ which were attributed to olanzapine. 

8.2.10 Genitourinary 

8.2.10.1 Adequacy of A.sesament of Genitourinary System 

In addition to recording genitourinary adverse events, serum 
electrolytes, serum uric acid, BUN, creatinine, and urinalysis 
analyt~s were measured on each visit in patients in the primary 
integrated database. This is considered an adequate assessment 
of the effects of olanzapine on the genitourinary system. 

8.2.10.2 Events Considered Likely to be Drug-related 

There were no .genitourinary events that were considered likely to 
be drug related. 

8.2.10.3 Events Considered Unlikely to be Drug-related 

8.2.10.3.1 Deaths 

There were no deaths related to the genitourinary system in the 
olanzapine integrated safety database. 

8.2.10.3.2 Other Serious Adverse Events 

A number of serious adverse events involving the genitourinary 
system were observed among olanzapine patients in Primary Safety 
Database (N=2500); most were serious because they resulted in 
hospitalization, but none were felt to be causally linked to 
olanzapine t.eatment: bladder carcinoma (BGAJ 6-817), urinary 
tract stones (BGAJ 315-3146 and 106-2037), pyelonephritis (BGAJ 
328-3070), metrorrhagia (B003 402-4028 and 906-9117), prostatitis 
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(BGAJ 300-2804), and urinary tract infection with sepsis (BGAO 
16-1618). No such events were reported in the Secondary 
Database .. 

8.2.10.3 .. 3 Dropout. due to Adver.e Bvent. 

Two olan:~apine patients in the Primary Safety Database dropped 
out of tl~eatment due ~o urinary retention (B003 301-3009 and BGAJ 
24-730). No p!acebo or haloperidol patients dropped out for this 
reason. Both events were noted within the first 2 weeks of 
olanzapine therapy in middle-aged males. Neither is known to 
progress to a more serious condition (e.g. pyelonephritis). 

The incidence of all events coded as urinary retention in this 
database was 0.3\ (8/2500), 0.0\ (0/236), and 0.0\ (0/810) in 
olanzapine, placebo, and haloperidol patients, respectively. The 
differences between olanzapine and the control groups are not 
statistically significant (a-0.10). However, this incidence may 
considerably underestimate the true incide~ce of urinary 
retention, since some patients with clinically significant 
urinary retention may develop other urinary tract conditions 
(e.g. urinary tract infections) which are coded in lieu of the 
antecedent urinary retention. Additionally, a causal link to 
olanzapine is plausible given its antimuscarinic activity. 

To further explore this pOBbibility. the reporting of any adverse 
event which suggested the occurrence of either urinary retention 
or urinarf tract infection was examined in the olanzapine and 
placebo groups within the Primary Safety Database. The 
identified events w~re: urinary retention, urination impaired, 
urinary tract infection, dysuria, urinary frequency, pyuria, 
cystitis, and pyelonephritis. The proportion of patients 
reporting at least one of these events was calculated for each 
group; numerators were adjusted 60 that no patient was counted 
twice within a treatment group. These events were more common in 
the olanzapine group, although proportions did not differ 
sig~ificantly, olanzapine 4.7\ (118/2500) and placebo 3.4\ 
(8/236) (p=O .419, Fisher's exact test) . 

Overall, these data are not felt to support the possibility that 
urinary retention is a drug-related event for olanzapine. But it 
must be noted that the small size of the placebo group, relative 
to the olanzapine group in the Primary Safety Database (236 vs. 
2500), appreciably diminishes the stutistical power to detect a 
difference and so a causal link cannot be entirely ruled out. 

In an exploratory analysis of serum electrolytes, BUN, 
creatinine, uric acid, and urinalysis analytes within the acute, 
placebo-controlled study pool, the only remarkable findings were 
significant differences between olanzapine and placebo with 
respect to mean change from baseline to endpoint for three 
parameters: 
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Serum Uric Acid (I'mol/ Ll 
Urine Specific Gravity 
Urine pH 

Olanzapine 
+30.3,· 
-0.00<: 
-0.13 

Placebo 
+3.27 
0.000 
+0.04 

p-value 
<0.001 
0.037 
0.022 

These mean changes were felt to be small relative to typical 
values and of no clinical signi:icance in light of the absence of 
other significant laboratory or clinical findings. No ol .. :mzapine 
patients in this database experienced treatment-emergent gout. 

8.2.10.4 Summary Statement on the Bfects of 01an.apine on the 
Genitourinary Syst~ 

There are no genitourinary adverse events that were felt to be 
drug-rel~ted. While urinary retention is possibly related to 
olanzapine based on its antimuscarinic activity, these data do 
not clearly support that possibility. 

B.2.11 Miscellaneous Events 

8.2.11.1 Adequacy of Assessment 

Important miscellaneous events were monitored at each visit 
during the trials in this database by recording patient-reported 
adverse experiences. This is felt to be adequate to detect any 
important events not classified in previous body systems. 

8.2.11.2 Miscellaneous Events Likely to be Drug-related 

There were no miscellaneous events felt to be drug-related. 

B.2.l1.3 Events Considered Unlikely to be Drug-related 

There was one .death of uncertain cause: BGAJ 51-0319 was a 35-
year-old black female patient who began olanzapine treatment on 
January 20, 1994, with the dose eventually increased to 20 
mg/day. There was no history of any significant medical 
problems, but an ECG did suggest an old myocardial infarction. 

Concurrent medications included Norinyl for contraception and 
Ativan for anxiety. Also, she received one 10 -n9 dose of 
Procardia on 15 March 1994 for an episode of hypertension. On 10 
June 1994, she was begun on Lopid for elevated triglycerides and 
between 16-18 June 1994, she received Septra for a urinary tract 
infecti.on. She complained of feeling sick and vomiting on June 
20, 1994, went to bed about 10:00 PM, and was found dead the next 
morning. Autopsy revealed pulmonary edema, pleural adhesions, 
petechial hemorrhages of the epicardium and endocardium, patent 
coronary arteries and al:.sence of pathology on cardiac micn")scopic.
examination, petechial hemorrhages in the fundus of the sto~ach, 
fatty changes in the liver with microscopic examination revealing 
congf~sted sinusoids and numerous cytoplasmic vacuoles in the 
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liver, and a parasagital subarachnoid hemorrhage. Microscopic 
examination of the cerebral cortex and brain stem revealed 
perineuronal separation. Kidney and adrenal tissues were 
undergoing autolysis at the time of autopsy, as revealed by 
microscopic examination. Toxicological examination revealed 
olanzapine and caffeine present in postmortem blood but did not 
reveal alcohol, and presumably, did not reveal other substances. 
Postmortem blood olanzapine concentration waS measured as 370 
ng/mL; the highest olanzapine concentration observed to date in a 
patient taking 20 mg/day is 174 ng/mL. The medical eXaminer's 
office investigating this case attributed the cause of death to a 
presumptive overdose of olanzapine which resulted in cardiac 
failure and pulmonary edema. 

Plasma concentrations of olanzapine were measured durin.g the 
study with the following results: 

Dose-duration and Olanzapine Levels for Patient BGAJ 051-0319 

Visit Date Dose/Duration of that Concentration 
# Dose at Time Measured. 

3 27-Jan-94 5 mg/day x 7 day 10.7 ng/mL 

12 11-Mar-94 15 mg/day x 4 day 32.6 ng/mL 

13 18-Mar-94 15 mg/day x 11 day 40.2 ng/mL 

15 31-Mar-94 20 mg/day x 13 day ;:'3.1 ng/mL 
uays ollowlng a aose lncrease prlor to tne concentratlon 

measurement. 

The next scheduled measurement would have occurred at Visit 19. 
Pill cuunts of returned olanzapine for all visits up to and 
including Visit 18 (10 June 1994, last visit before death) , 
revealed that the patient was returning amounts of olanzapine 
consistent with correct use of medication as prescribed. Plasma 
concentrations suggested she was taking medication as prescribed 
at least through Visit 15 (31 March 1994). At Visit 18, 10 days 
before death, 144 capsules (5-mg capsules, 720 mg total) were 
dispensed. At the time that the patient was discovered dead, 108 
capsules were found. Therefore, she is presumed to have taken 36 
capsules during the interval between her last visit (Visit 18) 
and her death. 

The sponsor makes the argument that post-mortem redistribution of 
olanzapine might have occurr~d. No data are available at this 
time regarding the potential postmortem redistribution of 
olanzapine. It is vecy unlikely that the actual cause of this 
death will become kno~~. No other sim~lar events have been 
reported. 
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8.2.11.4 Summary Statement Regarding Olans.pine's 8ffect on these 
Miscellaneous ZVents 

There were no adverse events not classifiable in previous body 
systems which were felt to be drug-related. 

There was one death of unknown cause in which olanzapine may have 
played a role. Available information is difficult to interpret 
and the other, non-drug-related explanations, exist; thus, this 
event cannot be attributed to olanzapine with reasonable 
certainty. Rare cases of unexplained death do occur with 
antipsychotic treatment .:lnd are addressed in labeling. I 
recommend that this death be similarly addressed. 

8.3 Summary of Key Adverse Findings 

8.3.1 Cardiovascular 

8.3.1.1 Postural Hypotension 

In the acute phase, placebo-controlled study pool, a potentially 
clinically significant postural change in systolic blood pressure 
(i.e. ~10 mmHg decrease iu systolic SP supine to standing) was a 
common and drug-related vital sign measurement, occurring in 5.5% 
of olanzapine and 1.8% of placebo patients. Among olanzapine 
patients, all such ch~nges were transient, none dropped for this 
reason, and none experienced significant clinical events 
attributable to an orthostatic drop in SBP. However, it is 
possible that orthostatic hypotension may be linked to 
tachycardia and dizziness associated with olanzapine treatment. 

In the human pharmacology studies, where vital sign monitoring 
was more e~~ensive, postural hypotension occurred early or with 
the first dose of olanzapine and the effect was more prominent 
with dopes ~10mg or when olanzapine was combined with ethanol. 
In tho~e studies, adaptation to this effect was seen as 
olan~apine reached steady-state concentrations, being most severe 
as peak plasma concentrations were attained. Adaptation appeared 
t~ develop as a result of a compensatory tachycardia, usually in 
the range 100-140 bpm. 

Across the entire primary Safety Database (2500 olanzapine
treated patients), there were 15 cases syncope in olanzapine 
exposed patients; 6 occurred in the acute phase of active 
controlled studies in patients taking olanzapine; one occurred in 
the 1 mg/day treatment group of study E003. The other nine cases 
occurred in the extensi0n phases af the protocol Thus in the 
acute phases of controlled studies there were 5/1796 (0.28%) 
cases of syncope (the 1 mg/day group was excluded from safety 
evaluation statistical calculations) versus 2/810 (0.25%) cases 
in the active control group (one in each group dropped out). This 
was not a statistically significant differen~e by the Fisher's 
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exact test. In study HGAP one patient dropped out due to syncope 
in the extension phase of the protocol. 

This finding is consistent with the a-l receptor antagonism of 
olanzapine. This adverse event should be described under the 
PRECAUTIONS section of labeling since it could have important 
conse~lences in patients with cardiovascular compromise or with 
concurrent ethanol use. 

8.3.1.2 Tachycardia 

Tachycardia was reported as a treatment-emergent adverse event in 
4.4\ of olanzapine vs. 0.8\ of placebo patients in this study 
pool. In the acute, placebo-controled studies, the mean change 
from baseline to endpoint in standing heart rate for olanzapine 
was +2.70 bpm and for placebo +0.87 bpm. 

Focusing on those patients meeting more severe criteria for a 
significant increase in pulse measurement (i.e. >120 and an 
increase ~15 bpm) , 3.9\ of these olanzapine and 3.7\ of placebo 
patients met criteria for standing tachyca~dia. 

No patients in the Primary or Secondary Safety Databases dropped 
out due to tachycardia. 

Thus, while it appears that olanzapine is associated with an 
increase in heartrate, changes were generally not clinically 
significant and may be related to postural hypotension. 

~.3.2 Gastrointestinal 

8.3.2.1 Constipation 

Constipation was reported as a treatment-emergent adverse event 
by 9.3\ of olanzapine and 3.4\ of placebo patients within the 
acute, placebo controlled study pool. Constipation did not 
appear to be dose-related. No patient dropped out for this event 
in the entire safety database and none were considered to 
progress to more serious conditions, such as megacolon. 

This event is likely related to the antimuscarinic activity of 
olanzapine. 

8.3.2.2 Liver Injury 

Within the acute, placebo-controlled study pool, examination of 
the mean changes from baseline to endpoint for liver 
transaminases did suggest a tendency for olanzapine to be 
associated .,ith elevations in AST (SGOT), ALT (SGPT), and GGT. 
Alao, the proportion of olanzapine patients in this study pool 
meeting criteria for a marked elevation of AST, ALT, or GGT was 
higher than that in the placebo group: olanzapine 2.9\ vs. 
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placebo 0.0\. 
were <8X ULN. 
known to haye 

The highest elevation was about 20X ULN, but most 
None of these patients experienced jaundice or are 

progressed to liver necrosis or liver failure. 

Within the larger Primary Safety Database (2500 olanzapine 
patients), comparison of exposure adjusted rates (per 100 
PEY's)of marked elevations in transam1~ases did reveal a 
substantially higher rate for olanzapine: olanzapine- 6.6, 
placebom 3.7, and haloperidol- 3.6. Again. none of these 
patients had jaundice, adverse events att~i~utable to liver 
dysfunction, or progressed to liver necrosis or failure. A small 
proportion (0.8\) of olanzapine patients dropped out due to 
enzyme elevation. 

Liver enzyme elevations generally occurred within the first six 
weeks of therapy with olanzapine and tended to be transient. 

It is recommended that this finding oe described under ADVERSE 
EVENTS in labeling. 

8.3.3 Hematologic 

8.3.3.1 Leukopenia 

In the Primary Safety Database (2500 olanzapine patients), 1.0\ 
of olanzapine and no placebo patients experienced a wac count 
<3,000/cmm a~ any time during treatment and 2.1\ of olanzapine 
and 1.3% of placebo patients had a neutrophil count <1,500/cmm at 
any time on study drug. Most of these olanzapine patients had 
transiently low counts, while a smaller proportion had counts 
that showed a plateau over time. Low counts generally emerged in 
the first six weeks of therapy. 

To focus on those patients with more severe abnormalities in this 
database, 0.04\ of olanzapine and no placebo patients had a wec 
count < 2,000/cmm; 0.2\ of olanzapine and no placebo patients 
hac a neutrophil count < 1,000/cmm in the Primary Safety 
Database. None of the patients had a progressive decline in wac 
or neutrophil count and most rebounded. No patient had a 
clinical event, such as infection or sepsis, referable to a 
depressed wac or neutrophil count. These patients are discussed 
in section 8.2.3.2.1. 

,n the Primary Safety Database, 0.2\ (6/2500) olanzapine, 0.2\ 
(2/810) haloperidol, and 0\ (0/236) placebo patients dropped out 
due to leukopenia. Among the 6 olanzapine dropouts, all had a 
leukocyte count z2,600/cmm and none developed relevant symptoms. 
The available data thus far suggests that, at the recommended 
doses, olanzapine is free of agranulocytosis. Higher doses of 
olanzapine may be hematotoxic, however, based on animal studies 
with much higher doses. It i.s recommended that this finding be 
described under ADVERSE EVENTS in labeling. It is judged that 
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olanzapine treatment at the recommended dosage levels requires no 
special laboratory surveillance of wec or other special 
hematologic precautions. 

8.3.4 M~taholic/BDdocrine 

8.3.4.1 Weight Gain 

Weight gain was reported in 5.6\ of the olanzapine and 0.8\ of 
the placebo patients in the acute placebo-controlled study pool. 
This effect did not appear to be dose-related based on fixed dose 
study data. With respect to mean change from baseline to 
endpoint in thiR pool, olanzapine patients gained an average of 
2.80 kg (6.2 lbs.) while placebo patients lost 0.41 kg (0.9 lbs.) 
(p< 0.001). Among patients from this pool, 29.3\ of olanzapine 
treated patients and 2.7\ of placebo patients gained greater than 
7\ of their baseline weight(p< 0.001). 

Across the entire Primary Safety Database, there were 7 
olanzapine dropout a due to weight gain. 

Analysis of weight gain over time was not provided by the 
sponsor. 

This effect should ve described in labeling under PRECAUTIONS. 

8.3.4.2 Byperprolactinemia 

In the short-term, placebo controlled study pool, olanzapine 
patients manifested a mean increase in serum prolactin of 0.15 
nmol/I. versus an increase of 0.04 nmol/L in the placebo group 
(p=0.06E). Applying the Lilly reference range for prolactin 
(males: 0-0.6 and females: 0-0.8 nmol/L) to this study pool, 
34.0\ of olanzapine and 13.1\ of the placebo patients had 
elevated prolactin levele during treatment (p< 0.001, Fisher's 
exact test). 

Based on an analysis of patients participating in long-term 
extension treatment with olanzapine, there did seem to be a 
tendency for prolactin levels to decline substantially after a 
peak in the first 2-4 weeks of treatment; howe".'er, they appear to 
plateau at about 50\ over baseline. 

In the Primary Safety Database, no olanzapine patients dropped 
out because of concern about hyperprolactinemia and few patients 
had clinical findings, such as galactorrhea, impotence, or 
amenorrhea, consistent with hyperprolactinemia. 

The clinical significance of changes in serum prolactin is not 
clearly known. Hyperprolactinemia may be of concern in patients 
with hormonally sensitive neoplasms (e.g. breast cancer) and it 
has been postulated by some that elevated prolactin levels are a 
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risk factor for breast cancer. This finding should be described 
under PRECAUTIONS in labeling. 

8.3.5 Mervou. 

8.3.5.1 Dizzine •• 

Dizziness occurred at a rate of 10.9\ of olanzapine versus 4.2\ 
of placebo patients in the acute, placebo-controlled studies. 
There was no evidence of dose-relatedness. Only rarely did 
olanzapine patients dropout because of dizziness in the larger 
Primary Safety Database. The extent to which this adverse event 
is related to orthostatic hypotension i& not known. 

8.3.5.2 Bxtrapyramidal Symptom. 

The most common manifestaticms of extrapyramidal symptoms in the 
acute, placebo-controlled studies were Parkinsonism (11.7\ of 
olC'.nzapine patients vs. 8.5\ of placebo patients), akathisia 
(7.3\ vs. 2.5\), and dystonia (2.0\ vs. 0.8\). Across the entire 
Primary Safety Database, very few (0.3\) patients dropped out due 
to extrapyramidal symptoms. The standard description of EPS 
should be included under ADVERSE EVENTS in labeling. 

Additionally, although no definitive cases of neuroleptic 
malignant syndrome were identified in the total safety database, 
four cases suggestive of NMS were reported and ~hia risk is not 
ruled out: this patient population was closely mOnit0rej and may 
not be completely representative of the target population. Th~ 
standard statement regarding neuroleptic malignant syndrome 
should be included under WARNINGS in labeling. 

Experience with the long-term use of olanzapine is limited to 
date and .it is expected that occasional cases of tardive 
dyskinesia will be observed with chronic us~ of olanzapine. The 
stan.dard statement regarding tarriive dyskinesia should be 
included under WARNINGS in labeling. 

8 • 3 .5.:, Sei zur •• 

In the integrated primary database, 0.88\ (22/2500) of patients 
treat'~d with olanzapine experienced events that were reported as 
seizt'.res or possible seizures. A dose-relationship was not 
evidl~nt . 

Thh'ty-one schi zophrenic patl.ents from two addendum studies, JE-
2001 and HGAP, had baseline and treatment EEG data to assess the 
effect of olanzapine, in doses up to 15 mg/d&y for durations up 
to 8 weeks, on brain electrical activity. Two of these patients 
showed a slowing of the background rhythm on drug compared to 
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baseline, but none showed evidence of epileptiform activity. 

The overall incidence of seizures in medicated patients with 
schizophrenia and schizoaffective disorder has been shown to be 
1\ in a prospective studyS. Thus the incidence of seizures in 
this database is not higher than that reported in the literature 
with other antipsychotics. This adverse event should be 
mentioned in the PRECAUTIONS section of labeling. 

8.3.5 •• Somnolence 

In the placebo controlled, acute phase study pool, somnolence was 
experienced as a treatment-emergent adverse event by 26.2\ of the 
olanzapine and 15.3\ of the placebo patients. In both of the 
fixed dose studies HGAD and E003, somnolence did appear to be a 
dose related event. Few patients (0.4\) in the Primary Safety 
Database dropped out due to somnolence. 

8.3.6 Respiratory 

8.3.6.1 Aapiration Pneumonia 

Aspiration pneumonia was the cause of death in two elderly 
patients with Alzheimer's diseasp. in study HGAO. Aspiration 
pneumonia may be possibly related to the use of olanzapine in 
susceptible patients; aspiration pneumonia has been linked to the 
use of other antipsychotic drugs (see references in section 
8.2.7.2.1). However, the relative contributions of olanzapine, 
age, disea5e, and other factors such as depressed levels 0f 
consciol!sness in these cases are difficult to estimate. The 
overall incidence of treatment-emergent adverse events coded ac 
pneumonia did not significantly differ across treatment: group:. in 
the Primary safety Database. The possible relationship between 
the use of olanzapine and rare cases of aspiration pneumonia 
should be noted as a PRECAUTION in labeling. 

9.0 Labeling Review 

Based on the preceding review of the clinical data, the draft 
labeling from the sponsor was reviewed. 

From a clinical standpoint, the chemistry, pharmacodynamics, 
pharmacokinetics, and special populations sections are acceptable 
as written. 

The sponsor states that the effectiveness of olanzapine is 
demonstrated in 3 well controlled clinical trials. This reviewer 

Bartels, M., Heimann, H., [Cerebral seizures in neuroleptic 
therapy]. Psychiatr Prax, 12:189-93, 1985 
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submits that there are two positive studies (HGAD and HGAP) , one 
failed study (E003 i, and one f1awed study (HGAJ). The clinical 
trials section, wherein subsections 1 and 2 describe studies HGAD 
and HuAP, respectively, are accurately and fairly described. 

Subsection 3, which describes study E003, is accurate but fails 
to mention that though numerical superiority was achieved on the 
mentioned rating scales, statistical significance was not. 
Furthermore, the significant differences in favor of olanzapine 
were not corrected for multiple comparisons. 

Subsection 4 of the clinical trials section, which describes 
study HGAJ (the large un~ontrolled comparison study of 
haloperidol and olanzapine) is an overpowered study where the 
statistically significant differences are clinically small and 
the "numerically superior" differences between olanzapine and 
haloperidol are neither statistically or clinically significant. 
Given the poor design of this study and the clinically small 
significant differences, I recommend that the study not be 
mentioned at all in labeling to suppc'rt an efficacy claim. The 
single dose range of haloperidol combined with the bias of 
approximately a third of the patients having previously-less
than-positive experience with haloperidol, renders this study an 
unfair comparison of the two therapeutic modalities. 

Subsection 5 of the clinical trials section describes the 
extension phases of the acute trial protocols. Since these 
phases did not follow re-randomi,ation and, thus, do not repesent 
a comparison of randomized samples, data from these phasE's cannot 
provide scientific evidence of long-term efficacy. Also, the 
sponsor again introduces comparative language that hints at 
superiority of olanzapine over haloperidol. I recommend that 
this type of comparison be removed from the proposed labeling due 
to the bias mentioned in the last paragraph. 

The INDICATIONS AND USAGE section is accurate as it is written; 
however, I would recommend that the language be modifi. 1 to 
reflect that there were two positive acute pr.as~ studies. Again, 
no claim regarding long-term efficacy can be made based on hon
randomized extension treatment groups. 

The "Contraindications" section is adequate. 

The WARNINGS statement about tardive dyskinesia seems to imply a 
comparison with haloperidol, which should net be permitted. 

The PRECAUTIONS section should include a statement describing ~he 
two deaths due to aspiration pneumonia, and a general statement 
about reports of coincident a8piration pneumonia with neuroleptic 
treatment (see section 8.2.7.2.1). 
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The PRECAUTIONS section should also include a general statement 
regarding the occurrence of rare unexplained deaths with 
neurolt?tic use and a description of the case described in 
section 8.2.11.2 of this review. This is consistent with 
labeling practices in other antipsychotic medications. 

The PRECAUTIONS section should describe Postural Hypotension as a 
significant, drug-related event as per section 8.3.1.1. 

The PRECAUTIONS section on hyperprolactinemia mentions a 
comparison with haloperidol, which should be deleted for reasons 
previously mentioned. 

The "Information to Patients" section does not mention risks of 
tardive dyskinesia or other potential antipsychotic ind.uced 
movement disorders. Also, it does not mention the risk of 
potentiated postural hypotension when Zyprexa ill used with 
ethanol. 

The .. Carcinogenesis, Mutagenesis, Impairment of l?ertili ty" 
section is adequate from a clinical standpoint. 

The laat paragraph under the Pregnancy subsection is felt to be 
inaccurate: there were seven pregnancies during clinical trials, 
3 leading to normal births, although one of these infants died 
about 2 hourEl after birth due to a cardiovascular dt~fect. There 
were also 3 therapeutic abortions and one spontaneous abortion 
(see Volume 1.219, pages 191-193, of the NDA submission) . 

The "Dose dependent adverse event" subsection, tables J and 3 
require re-analysis. The sponsor's a~alysis of dose-dependent 
adverse events includes the placebo and ersat ,~-placebo d()ses. 
This will produ=e artificially significant dose-dependent 
correlations and thus is overly liberal in assigning the cause of 
adverse events to increasing dose of drug. Tables 2 and 3 .l.n 
labeling should be replaced with tables 8.1.5.4.1.1 and 
8.1.5.4.'.2 from section 8.1.5.4 in this review. 

Under ADVERSE REACTIONS, the presented tables and discussions of 
EPS, laboratory, and vital sign data is cumbersome and obscures 
important findings in these area, namely postural hypotension, 
tachycardia, EPS, and weight again: leukopenia, 
hyperprolactinemia, and elevated ~~ver transaminases were 
adequately discussed in previous sections. It is recommended 
that this area of labeling be abbreviated to reflect primarily 
the corresponding data in the subsections under section 8.3. 

~r.der DRUG ABUSE AND DEPENDENCE, the final paragraph indicates 
that there was no evidence of withdrawal signs or symptoms in 
premarketing trials. This should be deleted since, in the 
~bsence of systematic evaluation for such phenomena, they are 
likely to go undetected, The next sentence indicates that such 
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an examination was not conducted and it may remain. 

Under DOSAGE AND ADMINISTRATIO~, there is no mention of whether 
higher doses should be split or whether there is a di~ference 
between once-a-day dosing in the morning versus evening. In the 
cl~~ic~l efficacy trials, it seems that single doses up to 20mg 
were satisfactorily tolerated; pharmacok:inetic differences 
between AM a~d PM dosing have not been explored but, since this 
drug is associated with somnolence. PM dosing might be preferable 
from a pharmacodynamic perspective. This should be clarHied. 
As discussed above. claims regarding long-term efficacy should be 
deleted. 

10.0 CODc1u8ioD8 

Olanzapine is effective and appropriately safe in the treatment 
of schizophrenia when used as labeled. Two studies (HGAP and 
HGAD) demonst~ate efficacy; both of these studies are of adequate 
design and siz~. Study E003 does not reach statistical 
significance and represenl3 a failed study. Study HGAJ is 
fundamentally flawed and provides little useful efficacy data but 
did provide a large amoun~ of olanzapine exposure dat~ for safety 
analysis For the vast majnrity of patients. the benefi~3 of 
olanzapine tre~tment should outweigh the risks by a substantial 
margin. 

11.0 R~comm.Dd.tioD 

From a clinical standpoint. I recommend that olanzapine be 
approved as an effective and safe treatment of schizophrenia. 

cc: NDA 20-592 
HFD-120 
HFD-120/TLaughren 

PAndreason 
GDubitsky 
SHardeman 

J. Andreason. M.D. 
Medi al Review Officer 
Psychiatric Drug Products Group 

NDA 20-592 



P
D

F
 page 157

,-

Table',1,U Table o'AIi Studies 
DOH lolcruu lludlcl 

F ID-JE-P I 00 Single-blind, acti",,-controlled and placelxH:ontrolled, parallel, single-<:enter. dose tolerance study; healthy male subjects (1',1-20); 
olanzapine dose (05~0 mil/day. po), ~-Aloperidol dose (10-3.0 mll.lday. po). sinJ!le escalalinR doses separated by> 7 drlys 

F I D-JE-P]OO Single-blind. placebo-controlled. parallel. single-<:enter. dose tolerance study; healthy male subjects (N=G); olanzapine 00se (1.0 mslday x 
; days. po). muillple doses 

F ID-JE-P20 I Smgle-blind. placebo-controlled. parallel. single""",ter. dose tolerance study; healthy male subjects (N=12); olanzapine dose 
(1.0-2.5 mll.lday x 3 days. po). multiple doses 

F I D-LC -HGAA Smgle-blind. placelxH:ontrolled. crossover. single-<:enter. dose tolerance study; healthy male subjects (N=4); olamapine dose 
(0.5-20.0 mgiday. po). single escalating doses separated !!l: > 5 da~s of elacebo 

FID-LC-HGAC Single-blind. placebo-controlled. crossover. single"""'ter. dose tolerance study; healthy male subjects (N=5); oJanzapine dose 
(12 0 mll.lday x 14 days. po). multiple doses 

PharmKOklnellc: Sludlcs 
--Bioel ;"f~ ••• ~"""""' ~~UUlIIO~ 

FID-EW-E007' Open-label. crossover. 2-<:enter. haloperidol tablet VI <'psule bioequivalence study; healthy male subjects (N-26); holoperidol dose 
(50 rna. DO. each formulation), 2 ~mKte doses oept'.tated by 14 dan 

FID-EW-EOOS' Open-label. crossover. 2""",1er. haloperidol tablet VI capsule bioequivalence study; healthy male subjects (N=25); holoperidol dose 
(50 ItIA. PO. each formulation). 2 sinJ!le doses ocpuated by 14 days 

FID-EW-HGBW Open-Iebel. crossover. single""",ter. tablet VI capsule VI granules bioequivalcnce study; healthy male subjects (N=20); olanzapine dose 
(10.0 mg. po. each formulation). 3 single doses separated-by 14 days 

F ID-JE-20SE Open-label. crosso_. single..,..,t ... tablet VI capsule. effect ora meal bioequivalence study; healthy male subjects (N-52); ol.anzapinc 
dose (5.0 mglday. PO. each formulation). 2 single doses separated!!l: 10-16 dar' 

FID-LC-HGA V Single-blind. crossover. single..,..,ter. tablet "IS capsule bioequivalence study; healthy male suhiects (N=IO); olanzapine dose (5.0 or 15.0 
mI!. PO. each formulation). 4 sinJ!le doses ocpuated by 7 days 

FID-LC-HGBY Open-label. crossover. single"""'ler. tablet VI capsule bioequivalence study; healthy male ODd femaleaubjects (N .... 9); oIanzapinc dose 
(tablets: 1.0.50.7.5. or 100 mslday.~; capsules: 1.0.5.0. 10.0. or l5.0 mslday. ~). 3 lingle doses separated by 14 da~ 

I 

I 

-
-

(continued) 
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T .ble 1.1.1.1 Table of AI Studies (continued) 
Pharmacoldaetlc Stud". (centln""d) 
··Pharmacolcinetic Studies 

F I D·EW ·HGCC Open·label. single-center. pharmacokinetic study; healthy elderly male and female subjects (N-8); o1anzapine dose (5.0 mglday x 
14 days,£'l 

FID·LC·HGAB Open·label. single-center, pharmacokinetic study; h .. lthy male subjects (N=4); olanzapine dose (12.5 mg containing 50 _Ci of 
"C'radiolabeled olanzap;ne, po), s~e dose 

FID-LC-HGAH Smgle-blind, crossover, single-center, effect of food pharmacolcinetic study; healthy male subjects (N9;); o1anzapine dose 
(5.0-15.0 mglday, po), 4 suUtie doses separated by 4 days. 

FID-LC-HGAJ Open-label, single-center, ~coIcinetic study; healthy male subjeclJ (Nz6); olanzapine dose (12 5 mg oIanzapine containing 
approximately 100 Ci of 'C-radiolabeled olanzaoinc. 110). sinaJe dose I 

!'ID-LC-HGAM Open-label, sing1e-center, pharmacolcinetic study; healthy YOW18 (N=8) Il'd elderly (N-16) male and female subjects; o1anzapine dose 
(25,50,15, and 10.0 mglday, po), 4 single doses separated by 9-14 days 

FID-LC-HGAU Open-label, sing1e-center, phannacokinetic .tudy; healthy and cirrhotic petienlJ (N=9, all male); oIanzapiM dose (2.5, 50, and 1.5 mg, 
ool. J sinale doses owra 21-day period 

FID-LC-HGAW Open-label, sing1e-center, phannacokinetic study; healthy and renally impaired male ond female subjects (N216); oianupine dose 
(5.0 lIu"day. 110) 

FID-LC-HGAX Open-label, sin~e-<:enler, Asians (N=14) VI Caucasians (N~) phannacokindic study", healthy male and female subjects (N220,.1l male); 
olanzapine <10<", p.5, 5.0, 10.0, and 15.0 ~da:t:'I:2' 4 lingle doses _rated!?:t: 9-14 da~ 

F ID-MS-HGCD Open-label, sing1e-center, phannacolcinetic study; healthy male and femllie subjects (N=9); o1anzapine dose (5.1l-1O.0 mglday, po) 

----- ---

(continued) 
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Table 5.1.1.1 Table of All Studies (continued) 
Ph.ormacoklnelk Stud Ie. (<OIItin~d) 
··Drug Interaction Studies 

F JD·EW ·EOO2 Smgle·bllnd. 2anter. placebo-<:ontrolled. dmg interaction study; healthy male subj.,-,IS (N=8); placebo or biperiden dose (4.0 rng x I day. 
po), washo~! penod, o!anzapine d~se (10.0 mglday x 7 days. po). placebo or bipr::den dose (4.0 ms x I day. po. on last day of olanzapinc 
dosing) 

FID·EW·HGBC Open·label. single-<:enter. drug interaction study; healthy male subjects (N-12); olanzapine dose (10.0 mg x I day. po). 2-week wI.hoot. 
olanzapme dose (10.0 mg x I day. PO. on Day 14 of carbamazepine tr.abnent). carbamazepine dose (200 mg twice daily x multiple days. 
po) 

FID·LC·HGAE Open·label. single-<:enter. drug interaction study. healthy mal.,ubjects (N=6); diazepam dose (10.0 mg x I day. po). oIanzapine dose 
(12.S mg x I day. po). olanzapine dose (12.5 mglday x 9 days. po) + diazepam dose (10.0 mg x I day, po. on Day 4 of olanzapine); 
I·week washout between w.ings 

FID·LC·HGAT Open·label, single·blind, single-<:entcr. crossover. drug interaction study; healthy male and fcmLle subjects (N=9); olanzapine dose 
(75 mg. po). cimctidine dose (goo mg. po) + olanzapine dose (7.5 mg. po). MylantafJdose (30ce. po) + olanzapinc dose (7.5 mg. po). 
activated charcoal dose (1.0 II1II. po) + olanzapine dose (7.S mg, po); I·week washout between closings 

FID·LC·HGBE ~ingle-blind. sins;le-centcr. drug interaction study; healthy male subjects (N=19); olanzapinc dose (10.0 mg. po). wufarin dose (200 mg. 
po). olanzapine close (10.0 mg. po) + warfarin dose (20.0 mg. po); l·week washout between closings 

F ID·MS·EOO I Open·label. 'ingle-<:Cl1tcr. drug inlcrllction.rudy; healthy male .ubjec" (N=12); lithium dose (2144 mg x I day. po). lithium dose 
(2144 mg. po) + 0lanzapine1ose (10.0 mg. po) x I day. olanzapine dose (10.0 mglday x 8 days. po) + lithi= dose (2144 mg. po) on 
Day 8 

F ID·MS·E002 Open·label. singl.-centcr. drug inlcr:lction study; scbizop/uaIic patien .. maintained on lewmepromazine (N= I); levomepmnazinc alone 
(ISO mg twice daily x 7 days. po). then in combination with olanzapine (2.S mg x I day. then S.O mg x 1 day. then 10.0 mglday x 8 day •• 

"---------- po) 

(continued) 
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Table 5.1.1.1 Table of AI Studies (continued) 
PharmllCOkinolic SIDdle. (concluded) 
··Pharmacodvnamic Studi --

FIO·LC·HGAN Open·label •• ingle-center. cros.over. pharmacodynamic and drug interaction study; healthy nonalcoholic male subjects (N-15); 
olanzapine do.e (2.5 mg/day x 2 day., 5.0 mg/day x 2 day., 10.0 mg/day x 7 days, po), placebo or EtOH close (45 mLl70 kg, po) 

F m·LC ·HGAQ Open·label, .ingle·blind, .ingle-center, cros.o_, pharmacodynamic and drug inleractien study; healthy male subjects (N=9); oianzapine 
00" (S.O·mg single do .. , po), imipramine close (75·mg single close, po), olL'lZIIpine (5.0 mg, po) + imipnmine (75 mg, po); 2·wee1c 
washout between dosingo 

FID·EW·HGCE Double·blind, activc-<:ontrolled and pJaceho-<:ontrolled, crossover, sing:e-center, cognition and psychomoIor performance 
pharmacodynamic study, healthy elderly male and female subjects (N=16); olanzapine dose (3.0 mglday, po, maximum of 4 days), 
halOperidol close (3.0 mg/day, po, m.ximilftl of 4 day.), multiple doses 

FID·MC·HGAR Open·label, .ingle-<:enter, positron emission tomography (PEl) study of 5·HT,:D, receptor occupancy; healthy male subjects (N-3); 
oJanzapine do"; (10.0 m!liday, pol, s!!!s!e close 

Piau ..... ' ... C .... re1led1. Adl ... -Con.re1led) SIDdle. 

FlD·MC· Double·blind, active-<:ontrolled and pllceho-<:ontrolied, parallel, 23-center, 6·week ICUIe ;>base efficacy study with wriable I •• 
HGAD (, I year) definite + indef&1ite double-blind extensi'>l1S; schizopluer1ic patients (N~335, approx. 65/group); olanzapine close (Olz-L, 5.0 ± 

25 mg/day; 
OIz·M, 10.0 ± 2.5 mglday; Olz-H, 15.0 ± 2.5 mglday, po), hal close (15.0 ± 5.01118 divided cIose,lwice daily, po) 

FIO·MC·HGAP Double·bli.'ld, placeho-<:ontrolled, parallel, 12-cen\er, 6·week ICUle phase efficacy study; schizop/nnic patients (N= 15~, approx. 
50/1UOUP)· olanzapine close (l.0 or 10.0 mll"daV, po) 

FlO-Me· Double·blind, pllcebcH:ontrolled, parallel, 28-«nter, 8·week acute phase efficacy study; patients with rriawY degenerative dernen~. of I 

HGAO the AJzheimer's type with psychotic .jmploma (N=2J8); oJanzapine dose (1.0-8.0 mglda~, po) 
I 

(continued) 
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Table 5.1.1.1 Table of All Studies (conmued) 
Actlve·Controlled StudJe. 

I F ID.EW -EOOJ 

FID-MC-HOAI 

F ID-MC-HOllA 

FID-Me-HOBJ 

U ....... lrolled Studies 
--NoC ., ........ 

F ID-EW -E(l() 1 

~ tD-EW -Eu04 

FID-EW-EOOS 

FID-EW-EOIO 

---

Double-blond, aclive-controlled. parallel, 50-center, 6-week acule phase efficacy study with wriable lengtl: (, I year) definile + indefinite 
doub.<·bhnd extensioll'~ schizopluenic patients (I'I=4J I, _wox. 86lgroup)~ olanz.apinc: dose (1.0 "'11: Olz-L, 5.0± 2.S mgiday; 01z-M. 
100 ± 15 mglday; 
Olz-H, ISO;.. 2.5 mglday, po), haloperidol dose (15.0 ± 5.0 mgida:" 

Double-blond, active-controlled, parallel, ItI6-center, 6-week acute phase efficacy study with indefinite double-blindexleasioo', 
schizophrenic, schizophrenirorm disorder, or schix""rrective disorder patienls (N~ 1996); olanzapine dose (5.0, 10.0, 15.0, or 
200 maldav, po), haloperidol dose (5.0, 10.0, ISO, or 20.0 mglday, po), randomization ratio 2: I (o!anzalJine:haIlJPOrido\ 

Double-blind, acli",,-controlled, parallol, smgle-cenler, S-week efficacy study; t1: ... py-n:&acli"" schizophrenic patients (N~ 14); 
olanzaoir.e dose (25.0 maldav. Pol, chlorpromazine dose (1200 maida' 

Double-blond, .cli .... -controlled, parallel, S-center efficacy study; v..hizopbraric patients (none enrolled IS of 14 February 199;); 
olanz.oDinc dose (50-200 maldav. pol. DOrDhenazine dose (11.0-32.0 """da' 

Open-label, uncontrolled, dose-ranging, single-center, 4-week efficacy study with 2-week _iOl'l; sc:bizopbn:nic or schizDphrenirorm 
disorder patients (1'1=10); olllDupinc dose (S.O-lO.O mgfday, po) 

Open-label, uncontrolled, dose-rangins, 4-ccnter, 6-week efficacy study with 20-week exleasion; schw>pIorenic or schizDphreniform 
disorder patients (1'1=9); olanzapinc dose (5.0-15.0 ilIWdav, po, acute Phase; 2.5·5.0 ilIWday, po, _ion lihue) 
Open-label, uncontrolled, dose-ranging, 2-ccnter, 6-week efficacy study with 20-....,k exleasiOl'l; schimpbrenic patients (N"'J); 
olanzapme dose ~100-IS.0 ~dal'I!:!!' acute!!!!sei 1.00IO.il ~!!!I, I!:!!o _iOl'l!!!!se2 
0pen_labt.1. uncontrolled, dose-ranging, 2-ccnter, 6-week efficacy study; schizDphrenic or schizophr:niform disorder patients (1'1=4); 
olanzal'ine dose (IO-7.S mg/day, po) 

--- -

( cootinuod) 
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Table 5.1.1.1 Table of All Studies (continued) 
Uncontrolled Stud Ie. (eontb.ued) 
--No Comparator (concluded) 

FID-JE-2001 Open-la\:Cl. uncontrolled. 30-«llter. 8-week efficacy study with opcn-Iabelextensiml; schizophrenic pati ... !s (N=SI); olanzapine dose 

1 
(10-125 mg/day. po) 

FID-JE-202E Open-label. uncontrolled. 67 -«lIter. 5-week dose-finding efficacy study with 3-week mainlcnonc:e period; schizophrenic patients 
(N=JJ I); olanzapine dose (2.5-15.0 mWdav. e!l 

F ID-JE-203E. Open-label. uncontrolled. 67-«11ler. 2-year efficacy study; schizophreruc patients (N=6I); olant.apine dose (2.5-150 mglday. po) 
ext o002E --F ID-JE·204E Open-label. uncontrolled. 6-«11ler. 6-month emcacy study; \rea1lJlen1-resislanl schizophrenic patients (N-S); olanzapine dose 

(50-17.5 mll/dav. po) 

F I D-JE.-10SE. Open-label. uncontrolled. 6<enter. 12-month efficacy study; treallJlenl-resislant schizophrenic patimts (N-I); olanzapine dose 
ext of204E (25-200 mglday. po) 

FID-MC-HOPB ()pcn-Iabel uncontrolled sinale-center 2-year efficacy study; soh' . c patimts (N~3); oIanzapine dose (5.0-200 mWday. po) 

FID-MC-HOBI Open.label. uncontrolled. singJe-center. 2-year efficacy study; lint break and teliac\ol}' schizopbtenic patients (N-2); olanz.opine dose 
(5.0-20.0 mWdav. po) 

FID-MC-HOBT Open.label. uncontrolled, mulli .... ter. I·year efficacy study; patients with idiopathic ParkinJon', di_so. substance-induced psyohotic 
disorder or substanee-induced delirium (N=5); olant.aoine dose (1.0-15.0 ma/dav. po) 

FID-MC-HOBX Open-label. uncontrolled, s!!!s!e-center. 2-~ .. f~ study; psychotic j!timts ~= I~; olanzapine dooe ~S.0-200 !!!II!!!!l:. ~~ 
FID·MC-HGCA ()pcn.label. WICOIItrolled. singJe-center. 2-yea:f .. r~ study-. psy<:hotic j!timll ~=I); olanzapine dose !S.O-20.0 !!!II!!!!l:. E~ 

-With C ....... nonotor 

FID-EW-EOO6 Open-label. activo-<:Ol1trolled, 3-<:enter. parallel. efficacy study; schizophtenic or schizophreniform disorder patients (N=9); olanzapine 
00"" (5.0-15.0 mg/day. po). haloperidol dose (10.0-20.0 mg/day. po) 

(conlinued) 
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TablE \;.1.1.1 Table of AI Studies (concluded) 
U_IIolled Studies jconclud.d\ 
--Open-Label E'I!~e;;5iOn 

FIO-EW-£on- . Open·labol extension. uncontrolled. 6-<:enter, iMeflnite extension pha .. of £003 efficacy study; schizophrenic patients taponding to 
OL therapy in E003 double-blind phase (N= II); olanzapine dose (5.0, 10.1), 15.0, or 20.0 ";glday, po) 

FIO-Me- Open-Iabol extension. uncontrolled, IO-<:enter, indefinite extension phase of HGAD efficacy ltudy; schizophrenic patients taponding to 
HGADOL therapy in HGAD double-blind phase (N=16); olanzapjne dose (5.0, 10.0, 15.0, or 20.0 maldav, po) 

F1D-Me- Open-Iabol extension. uncontrolled. 132-<:enter. indefinite extension phase ofHGAJ efficacy study; schizophrenic patients nontaponsiYC 
HGAJ-OL to therapy in IIGAJ Study Period II or olanzapine ,,,,,,,,,,den oornpleting HGAJ Siudy P.,.;oo!!! (N~); olanzapine dose (5.0, 10.0, 

IS.V or 20.0 ii"oi/d:y. pc' 

FIO-Me- Open-Iabol extension, uncontrolled, 2S-<:enter, 14-week extension pI-.a .. ofHGAO efficacy study; patients with primary degenerative 
HGAO-OL dementia of the AIzheimer's type with psychotic symptoms, oornpletion of _ 4-week acute phase or lIOOIes,Uiden al Visits 7-9 in HGAO 

(N=IS9); olanzapjne dose (1.0 2.0 3.0 4.0 or 5.0 nia/dav, po) 

FIO-Me- Open-Iabol extension, uncontrolled, 12-<:enler, indefinite extension pha .. ofHGAP efficacy study; acbizopb;enic patienb completing 
HGAP-OL _3 w""ks of double-blind thcragy (nontaponden) or completing _5 weeks of double-blind therapy (N=124); olanzapine dose (10, 5.0, 

I .. _- _N.0, 15.0, or 20.0 malday, po; . 

Abbreviation: N = number of subjectslpalienb enrolled (assigned to receive study medication) . 
• These studies (F1U-EW-E001and FIO-EW-EOOS) were excludc>1 &om consideration in the intewated Summary of Safety because they were bioecplivalence 

studies comparing two fomtulations of haloperidol. 
b Tbo original protocol specified. dose of 1.0 10 15.0 mglday; the protocol was amended to specify a dose of 5.0, 10.0, 15.0, or 20.0 mglday. Same patients 

received a dose of 10 mglday bofore the protocol was amendod. 
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Appendix 7.2.1 

Table 7.2.1.1 Inveatigatora and ait.a in atudy EGAP 

D. Ames, M.D. Brentwood Division (B-1S1H) 
West Los Angeles V.A. 11301 Wilahire Boulevard 

Loa Angeles, CA 90073 

S.G. Dott, M.D. OTMB Department of Psychiatry 
University of Texas Medical Branch 1014 Texas Avenue 

1.200 Graves Building 
~lve.ton, TX 77555-0429 

L.F. Pabr " Jr., M.D. , Ph.D. 5503 Crawford Street 
Fabre Res,,!.' .. cn Centers Houston, TX 77004 

R.O. Fri".'J'Jl t M.D. Dept. of Psychiatry 
Universi~} of Alabama at Birmingham Clinical Reararch 

Professienal Arts Building Suite 302 
1025 18th Street South 
Birmingham, AL 35205 

A.I. Green, M.D. 74 Fenwood 
Massachusetts Mental Health Center Boaton, MA 02115 

R.H. Levine, M.D. 1236 Park Avenue 
PrivClte Practice New Y'>rk, NY 10128 

A.Z. Safferman, M.D. P.O. Box 38 
Hillside Hospital Glen Oaks, NY 11004 

G. Pfister, Pharm. D. 900 Bast Broadway 
St. Alexius M.,dical Center Bismark, lID 58502 

N.R. Schooler, Ph.D. 3811 O'Hara street 
R.W. Baker, M.D. Pittsburgh, PA 15213 
Western Psychiatric Institute 

J.G. Small, M.D. 1315 W lOth St. 
" Larue Carter Hospital Indianapolis, IN 46202-2885 

S.M. Stahl. M.D., Ph.D. 8899 university Center Lane 
~linical Neuroscience Research Suite 130 
Center San Dieeo, CA 92122 

M.R. Thomas. M.D. University North Pavillion 
University of Colorado 4455 East 12th Avenue 
Heal th Sciences Center Denver CO 80220 
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Table 7.2.1.2 Xncluaion and Exclusion Criteria for BGAP 

Inclu.ion criteria: 
a) Male and female patients, between 18 and 65 years of age. 
b) Female patients of childbearing potential must ha'''e been using 
medically accepted means of contraception. 
c) Patients who met the diagnostic criteria for schizophrenia 
(295.1 to 295.3, 295.9) according to the DSM-III-R . Residual 

Type 295.6 was excluded. Patients suffered sufficient symptoms 
such that the initial score (Visit 1) of severity of illness on 
the BPRS was at least 24 (score based on a rating scale of 0 to 
6) or 42 (score based on a rating scale of 1 to 7). The severity 
of. illness as judged on the CGl Severity scale was at least 
moderate (score = 4) at Visit 1 .. 
d) Patients who had a level of understanding sufficient to 
communicate intelligently with the investigator, nurse, and study 
coordinator. 
e) Patients who were reliable and who agreed to cooperate with 
all tests and examinations required by the protocol. 
f) Patients (or a patient's authorized legal representative) who 
understood the nature of the study and signed an informed ccnsent 
document. 

Exclusion Criteria 
a) Patients with schizophreniform disorder/schizoaffective 
disorder or psychotic disorders other than schizophrenia. 
b) Female patients who were either pregnant or lactating. 
c) Serious, unstable illnesses including hepatic, renal, 
gastroenterologic, respiratory, cardiovascular (including 
ischemic heart disease), endocrinologic, neurologic, immunologic, 
or hematologic disease such that hospitalization for the disease 
was anticipated within 3 months or death was anticipated within 3 
years. 
dl Parkinson's disease. 
e) Uncorrected hypothyroidism or hyperthyroidism. 
f) Myasthenia gravis. 
g) Narrow-angle glaucoma. 
h) Chronic urinary retention and/or clinically significant 
prostatic hypertrophy. 
i) One or more seizures without a clear and resolved etiology. 
The investigator was to contact the sponsor prior to entering a 
patient who had experienced any seizure. 
j! Leukopenia or his~ol~ of leukopenia without a clear and 
resolved etiology. 
k) Current jaundice and/or elevation of total bilirubin, alanine 
transaminase (ALT/SGPTl, aspartate transaminase (AST/SGOT), 
gamma-glutamyl transferase (GGT) , or alkaline phosphatase to any 
level that exceeded the upper limit of the Lilly reference range. 
Positiv,-' hepatitis surface antigen {HB!'IAgl or positive IgM 
fraction of the hepatitis core antibody (anti-HBc[lgM]1 was 
exclusionary. Positive total hepatitis core antibody (anti-HBc) 
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was not exclusionary. 
1) History of severe allergies or mUltiple adverse drug 
reactions. 
m) DSM-III-R substance (alcohol or other drugs) abuse or 
dependence within the past 3 months. 
n) Any DSM-III-R organic mental disorder. 
0) Judged clinically to be at serious suicidal risk. 
p) Participation in a clinical trial of another investigational 
drug within 1 month (30 days) prior to study entry (Visit 1). 
q) Any concomitant medication with primarily central nervous 
system activity, other than those specified. 
r) Treatment with ~n injectable depot neuroleptic within 2 weeks 
prior to study entr}" (Visit 1), or within less than one of a 
patient's dosing intervals he tween depot neuroleptic injections 
prior to study entry. The 2-week requirement applied if the 
dosing interval between injections was shorter than 2 weeks. 
s) Treatment with an oral neuroleptic less than 2 days (48 hours) 
prior to study entry (Visit 1). 
t) Documented failure to show at least minimal clinical response 
to treatment with either: 
- Three neuroleptics in three chemical classes dosed at 800 
chlorpromazine equivalents per day for at least 6 weeks, or 
- Clozapine dosed at 400 mg/day for at least 6 weeks. 
u) Previous exposure to olanzapine. 
v) Any patient who had rec.eived remoxipride within 6 months (180 
days) prior to study entry (Visit 1) . 

NDA 20-592 118 



PDF page 167

, 
I I I 

J 

· 

~ · III 

~ · ;l .., 
ft.\ · .. ..,' 
~ 
II 
1\ .. .. 
II .. .. 

0< 
OW 
0 , 

II 
~ 

.g 
II .c:: . , , 
u 
fI) . , , .., 
· l-
~ 

· ... 
· l""-

II 
~ 

~ . 
Eo< 

[ i ! 

. 

, , 

, , , . , 

: 

i ! 

• 

, 

I 

N .... 
U'I , 
o 
N 



PDF page 168

Table 7.2.1.01 'ati ... t DiepoaiU .... 
~1D-KC-BQAP Acuta .ba.a 

nacabo 0181.0 01810.0 Total p-
Valu.-

(8.50) (8.s2) (8.s0) (N-152) 
II ....... for Di.CODtilluati .... n (\) n ('II) n (\) n (\) 

-------~--------------------- ------_ .. _- ---------- ._------- .. --------~-lI.porting Int.rra1 coarp1.t. 10 (20.0) 12 (23.1) 19 (U.O) U (27.0) .OU 

A4v.r •• Irv ... t U 5 It.5) 2 (01.0) 7 (4.5) .051 

Lack of IIff1cacy 37 (701.0) 32 (U.S) 21 (55.0) " (53. I) .15' 

Lo.t to Poll_-up 2 (01. I)) 0 0 2 (1.3) 

'aU ... t Daciai.... 1 (2.0) 3 (5.1) 1 (2.0) 5 (3.3) 
,atient. includ.d in the r.a.OD. di.c~tilluad, lIeporting IDtarY.1 Coarp1.ta ... d Lack 
of IIfficacy, _y ba". cODtinu.d into t.h. next r.porting int.rY.l or di.cODtin".d 
froa th •• tlldy. 
• Pr.qu.nci •• ar ..... ly •• d Il.ing a Chi-Squar. t •• t. 

T.bia7.2.1.5 Patient Compldon IbtM 
F1D-MC-HOAP Acute P .... 
Trea.· Number (%) of PatienlS CG'l'letiI'j' 

men. 

Group N n' Weeki Week 2 Week 3 Week 4 

Place 50 49 50 (100.0) 47 (94.0) 44 (88.0) 42 (84.0) 

Olzl. 52 51 52 (1000) 47 (90.4) 43 (82.7) 42 (80.8) 

OIzIO 50 49 50 (100.0) 47 (94.0) 46 (92.0) 43 (86.0) 

Abbw.,..,OflJ N· number of pltien.s randomized, Olz 1.0 • olanzapine 1.0 Ill8lday; 
Olz 10 O· olanzapme IO.Olll8lday. 

Week 5 

14 (28.0) 

)7 (32.7) 

22 (44.0) 

Number ofpot,ertlS with hoehne and pootbueline BriefPsycbiatric Rating Scal. toeaIlCCft. 

Acute 

Week 6 Phase 

10 (7.0.0) 10 (20.0) 

13 (25.0) 12 (23.1) 

19 (38.0) 19 (38.0) 

• Number of plbcnlS with a visit III the c:omsponduIs week or the number of pltienlS deo.gnated .s completing 1M acute 
;>has. 
Fin. opporturuty to dtsconunue the acute phase and enter the opcn .. label phase. 
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\ TUie 7.2.1.1 PIltiMt C .... tIot .. 1Ic:s Study HOAP AcIM Phae 

A§e(y!l) Sex III (%)! ~ln(%)1 

Tratmcnt Non· 
Group N Mean Raq. Male Fanalc Ca.....w. Caucuian 

Placebo SO 36.1 19.2-S2.6 13 (66.0) 17 (34.0) 11 (62.0) 19 (38.0) 

01z1.0 52 37.6 20.0-59.8 40 (76.9) 12 (23.1) 39 (75.0) \3 (25.0) 

01z1O.0 SO 38.8 23.4-62.9 37 (74.0) 13 (26.0) 34 (68.0) 16 (32.0) 

AbbnMaticos: N - number OCpoticnll ........... ized; 01z1.0 - o1amapiDe 1.0 mslday. 01z10.0 - o1amapine 10.0 mslday 
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Tabla 7.2.1.7 Concc.i teAt _dicationa a11owe4 aDd DOt "l1owe4 111 .GAP 

r-.. ..... M.,bcaDO" ,_ ... 
",,",,011<1 (_C<OIIC) 

AIIonlic:s 

"-'ids 

AaD-iIIIIamuIololl' dnIJ. (_I.idoI) 

AllllaDcillll ...... 

~. 

_ I ..... (uccpc * ... idJ b ) 

Aaabioac. (uCCPC ery1luolnyelO IDII .., _ ... IiIIe. b IDII ~ b ) 

AnIIcoqulanu 

AIIIiconwI ..... 

AIIIidep ......... 

Alllidianlleal J>IOIIOI'DO'" 

Allaemeoc:. 

Anribiaamllxs (Clccpt dtpbcatlydtumae b ) 

ADabypenenslvcs d,c 

lIeouodiazep .... 00 __ only) 

Cakrwn cbannel bIocken 

t:OUlblC,'td p~nbons (uccpt diose c:oncauuna dipbeahydnmiDe b ) 

Diuretics 

H2 blocken (CU:. c:aoeadiDe b ) 

Hormones 

lnaaIiD 

LuhNm 

Oral hypo.lycerruc IJeNs 

OCher psychotroptc dNIS 

I Psycho:!amulanu 

S .. ",od. 

.. {f-nuwbeR 

.if :;::.. .... : =_ .:c= .n.. ... l(IC.,._ .... ~ ... __ ............ ..., 
t A~ ___ ... _ ...... fir ...... 

• c-...., ............................ ...,...' .......... ....-u. -,...., ............... .. ... ......, .............. -".; '. 
f~_, ................. ..-..-..- __ .72,1 (»-' ....... .... 
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Table 7.2.1. 8 BPRS Total Sccre Visitwise Change from Baseline (LOCl") 
FID-MC-HGAP Acute Phase 

W!:!:k 

Treatment Baseline Week I Week 2 Week 3 W""k 4 WeekS Week 6 

Groups n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

Placebo 49 3678 49 -239 49 -286 49 -247 19 -2.37 49 ~.94 49 ~22 
OlzlO SI 3957 SI -2.86 SI -306 51 -2.75 51 -2.\;(; 51 -1.49 51 -202 
OlzlO 0 49 J7 43 49 -349 49 -745 49 -7.16 49 -7.31 49 .0.90 49 -7.73 

2-Sided p-Value for Pairwise Comparison 

Olz I 0 '" Placebo 960 99' .960 .804 .805 .444 

Olz I 0 0 '" Placebo .694 108 .163 .151 .054 .014 

OIzIO 0 '" QIzI 0 652 .104 142 .089 .085 .078 
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Table 7.2.1.9 BPRS Total Score Visitwise Change from Baseline (OC) 
F1D-MC-HGAP Acute Phase 

T.eatmenl Basehne Week I Week 2 Week 3 Week 4 WeekS 

Groups " Mean n Mean n Mean n Mean n Mean D Mean 

Placebo 49 3678 49 -2.39 ,IS -2.82 44 -2,34 42 -2.12 14 -S.36 
OIzIO 51 3957 51 -2.86 46 -3.74 43 -363 42 -2.83 17 -7.76 
OIzIO.O 49 3743 49 -349 47 -8 II 4' -7.07 42 -7,48 22 -12,59 

2-Sided p-Value for Pairwise Comparison 

Olz I 0 vs Placebo .7S1 .555 422 50S .8SS 

OIzIO 0 vs Placebo SSS 015 .051 .019 .159 

OIzIO 0 "" Olzl 0 7gS .063 .252 ,093 ,206 
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Week 6 

D Mean 

9 -10,78 
\3 -13,08 
19 -15,58 

,670 

,250 

,46S 
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Table 7.2.1.10. PANSS Total Score ViBitwise Change from Baseline 
FID-MC-HGAP Acute Phase 

(LOCP) 

...Ylm..... 

Treatment Ba5ehne Week I Week 2 Week 3 Week 4 WeekS Week 6 

Groups n Mean n Mean n Mean n M"", n Mean n Mean n Mean 

Placebo 49 9563 49 -222 49 -186 49 -O.M 49 -0.12 49 2.18 49 2.80 
OIzIO 51 10069 51 -182 SI -271 S! -3. il4 SI -204 51 -102 SI -188 
OIzIO 0 49 9831 49 -622 49 -12.10 49 -11.24 49 -1188 49 -1:.90 49 -12.31 

2 ·Sided p-V .1:"" for P.irwise Comparison 

Olz I 0 vs Placebo ;04 .7S4 .644 .607 .343 .192 

OIzIO.O vs. Placebo .233 .016 .038 .018 .003 .002 

:J1z1O 0 vs. OIzIO .333 .032 .096 .OS7 .037 .0SI 

NDA 20-592 125 
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Table 7.2.1.11 PANSS Total Score V:I.sitwise Change froID Baseline (OC) 
F1D-MC-HGAP Acute Phase 

Treatment Baseline Week I Week 2 Week 3 Week 4 Week 5 

Groups n Mean n Mean n Mean n Mean n Mean n Mean 

Placeoo 49 9563 49 -2.22 4~! -169 44 -Q.45 42 0.48 14 -10.43 
01z10 51 10069 51 -3.82 41'; -3.85 43 -4.67 42 -3.38 17 -1106 
01z1O.0 49 9831 49 ~.22 47 -13.43 43 -1163 42 -12.95 22 -22.55 

2-Sided p-Value for Pairwise Comparison 

Olz 10 VI. Placebo 578 .434 .200 .216 .716 

Olz 100 VI. Placebo .200 .002 .007 <.00 I .065 

01z1O.0 YO. 01z10 .458 .016 . ISO .030 .128 
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Week 6 

n Mean 

9 -18.44 
JJ -2000 
19 -2600 

.955 

.384 

.398 
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Table 7.2.1.12 BPRS Positive Score Visitwis5 Change from Baseline 
F1D-MC-HGAP Acute Phase 

{!.OCP) 

Wzlr. 

Treatment Baseline Week I Week 2 Week 3 Week 4 Week 5 Week 6 

Groups n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

Placebo 4~ 1231 49 -0.82 49 -0.88 49 -073 49 -0.63 49 -024 49 -0.02 
01210 51 13 47 51 -106 51 -131 51 -I 16 51 -1.04 51 -0.71 51 -0.90 
01z1O 0 49 1288 49 -I 5 I 49 -220 49 -n5 49 -2.92 49 -2.59 49 -2.92 

2 -Sided p-V llue for P.iJwi •• Ccmparison 

012, 0 VI. Placebo .706 480 .441 .425 .371 .131 

012100 VI Pllcebo 472 .274 .079 .017 .018 .003 

01210.0 VI. 0121.0 .721 .682 .304 .098 .125 .109 

NDA 20-592 127 
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Table 7.2.1.13 BPRS positive Score Visitwise Change from Baseline (OC) 
P1D-MC-HGAP Acute Phase 

~ 

Treatment Baseline W..,k I W..,k2 W..,k 3 W""k 4 WeekS W..,k6 

Groups n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

Placebo 49 1231 49 -082 4S -0.82 44 -066 42 -O.S2 14 -1.64 9 -2.89 
01z10 SI 1347 51 -106 46 -143 43 -137 42 -131 17 -194 13 -'1.1 I 
OIzIOO 49 1288 49 -lSI 47 -2.36 43 -2S6 42 -3.0S 22 -'I.S5 19 -5.41 

2-Sided p-V.lu. for Pairwise Comparison 

01z10 vs. Placebo .658 .311 209 .156 .798 .599 

01zlO.0 vs Piacebo .316 .051 013 <001 .04S .173 

OIzIO.O vs. 01z10 .S69 349 218 .0SI .071 .401 
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Table 7.2.1.14. PANSS Negative Score Visitwise Change from Baseline 
FID-MC-HGAP Acute Phase 

(LOCP) 

W~ 

Treatment i3aselme Week I Week 2 Week 3 Week 4 WeekS Week 6 

Groups n Mean n Mean n Mean n M .. n n Mean n Mean n Mean 

PI.""bo 49 2392 49 022 49 0.24 49 031 49 0.82 49 Ul6 49 1.04 
01210 51 25 14 51 ·1 08 51 -004 51 -0.39 51 012 51 ~)O2 51 0.04 
01210 0 49 2639 49 ·2.10 49 ·333 49 ·2.76 49 ·2.86 49 ·1.14 49 ·2.82 

2·Sidcd p.V.luelor P.irwise ~omporison 

OIzIO .... PI.~ .324 733 .780 .595 .364 .41 \ 

012 1 0 c.... PI.cebo 029 .003 .038 .010 .004 .007 

01210.0 .... Dizl 0 .209 .007 .067 .035 .037 .050 
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Table 7.2.1.15 PANSS Negative Score Visitwis~ Change from Baseline 
F1D-MC-H AP Acute Phase 

(Oe) 

'l{~~ 

Treatment Btseline Week I Week 2 Week 3 Week 4 WeeK 5 Week 6 

Groups n Mean n Mean n Mean n Mean n M..,. n Mean n Mean 

Placebo 49 2J 92 ~9 022 45 0.51 44 0.61 42 I 21 14 -3.14 9 -5.89 
01210 51 25 14 51 -108 46 .(l.33 43 .(l63 42 .(lOS 17 -288 13 -3.46 
OLzlaO 49 2639 49 -2 10 47 ·~_64 43 -307 42 -3.50 22 -6.18 19 ~.42 

2-Sided p-Value for P.;"'~se Comparison 

OLz I 0 vs Placebo .171 .323 .271 .268 .185 .368 

OLz 10 0 vs Placebo .019 <.001 004 <.001 120 .632 

01z1O 0 vs 01210 309 .005 068 001 .189 .\32 
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Table 7.2.1.17 CGr severity Score Visitwise Change for Baseline 
F1D-MC-HGAP Acute Phase 

(LOCP) 

w"' 
Treatment Baselmc Week I Week 2 Week 3 Week 4 Week 5 Week 6 

Groups n Mean n Mean n Mean n Mean n Mean n Mean " Mean 

Placebo 49 sec 49 .() 31 49 '()27 49 '()29 49 .() 18 49 .() 12 49 -0 12 
OIzIO 51 510 51 -008 51 -004 51 '{)02 51 006 51 0.08 51 008 
OIzIO I) 49 494 49 .{) I H 49 .{) 53 49 .() 57 49 '{)59 49 .{) 53 49 -063 

2 -Sided p-Value for Pairwise Comparison 

Olz I 0 vs Placebo 112 279 .183 .228 .399 .439 

Olz JO 0.. Placebo l(;~ 181 .183 .095 .106 .036 

OIzIOO .. OIzJ.O .502 .016 .008 .004 .014 .004 
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Table 7.2.1.18. CGI Severity Score Visitwiae Change from Baseline 
F1D-MC-HGAP Acute Phaae 

(OC) 

w~k 

Treatmenl Baseline W~kl Week 2 WeekJ Week 4 Week S Week 6 

Groups n Mean n Mean n Mean n Mean n Mean n M ..... n Mean 

PI.cebo 4~ 500 49 .oj I 46 .o 30 44 .o34 42 .o 19 14 .o64 10 ·\.30 
O!zLO 51 510 51 .o08 46 .o 09 43 .o 12 42 .o 02 16 .o63 13 .o85 
01210.0 49 494 49 .() 18 41 .oS1 44 .oS1 42 .of:,() 21 -1111 19 -\.47 

2·Sided p-Value for Pairwise Cornpu;son 

01210 VI. Placebo .090 236 .320 .5116 .796 .522 

01210.0 VI. Placebo 263 .224 .247 .047 .278 .77S 

012 100 VI. Olz 10 .570 .017 .034 .013 .411 .114 

NDA 20-592 132 
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Appendix 7.2.2 
I Table 7.2.2.1 Li.t of Inve.tigator. and Site. in Study BGAD 
, 

Inv8stigator &4d Site Addre •• 

NC Andreasen, M.D. , Ph.D. Department ot Psychiatry 
PJ Perry, M.D. 200 Hawkins Drive 
University of Iowa University of Iowa 

Hospitals and Clinics 
Iowa City, Iowa 52242 

RL Borison, M.D. Psychiatry Services l16A-D 
VA Medical Center Augusta, GA 30910 

JS Carmen, M.D. 4000 CUmberland Parkway 
Carmen Research Bldg. 100, Suite A 

.l\.tlanta, GA 30339 

LF Fabre, Jr. , M. D. , Ph.D, 5503 Crawford Street 
Research Testing Inc. Houston, TX 77004 

WE Fann, M.D. Department of Psychiatry 
VAMC l'..6A 

2002 Holcombe Blvd 
Hm 6C-316 
Houston, TX 77030 

KS Gujavarty, M.D. 2201 Hempstead Turnpike 
Nassau county Medical Center East Meadow NY 11554 
, Iqbal, M.D. Division of Psychiatry 
Montifiore Medical Center 111East 210th Street 

Bronx, NY 10467 

SP James, M.D. 16960 Bastanchury Road 
Biologic'lre Suite E 

Yorba Linda, CA 926B6 

A Labelle, M.D. 1145 Carling Avenue 
Royal Ottowa Hospital Ottowa, ON K1Z7K4 

RP Landbloom, M.D. Department os Psychiatry 
St. Paul-Ramsey Medi~al Center 640 Jackson Street 

st. Paul, MN 55101 

JB Lohr, M.D. psychiatry Service 116A 
VAMC SanDiego 3)50 La Jolla Village Dr. 

San Diego, CA 92161 

GW 1-1acewan, M.D. 749 West 33rd Avenue 
R Ancill, M.D. Vancuuver, Columbia CA 
St Vincent's Hospital V5Z2K4 

H Meltzer, M.D. Hanna Pavillion B-oB 
University Hospital of 2040 Abington Rd 
Cleveland Cleveland, OH 44106 
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( 
CB Nemeroff, M.D. , Ph.D. The EmolY Clinic 
Emory University 1701 Uppergate Drive, NE 

Atlanta, GA 30322 

SG Potkin, M.D. Department of Psychiatry and 
University of California- Human Behavior 
Irvine 101 City Drive South 

Route 88 
Irvine, CA 92668 

PP Roy-Byrne, M.D. 325 9th Ave 
Harborview Medical Cntr ZA-15 Seattle, WA 98104 

ZA Sharif, M.D. Bldg 40 11th Floor 
Schizophrenia Pesearch Center 80-45 Winchester Boulevard 

Queens Village, NY 11427 .. 

GM Simpson, M.D. 3200 Henry Avenue 
Medical College of Philadelphia, PA 19129 
Pennsyvlvania/EPPI 

JG Small, M.D. 1315 W 10th Street 
LaRue Carter Hospital Indianapolis, IN 46202-2885 

PE Stokes, M.D. New York Hospitalente 
Cornell University Medical Psychobiology/Endcrine Dept. 
College 21 Bloomingdale Road 

White Plains, NY 10605 

JE True, M.D. 7703 Floyd Curl Drive 
L Erechefsky. Pharm. D. San Antonio, TX 78223-0991 
University of Texas Health 
Sciences Center .. 
VB Tuason, M.D. 2100 Ridgecrest Dn.ve S.E. 
VAMC Albequeque, NM Albequeque, NM 87108 

R Williams, M.D. Calgary General Hospital 
Psychiatric Day Hospital 841 Center Ave East T2EOA1 

Calgary, Alberta CA 
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Table 7.2.2.2 Inclu.ion/exclu.ion criteria for the placebo lead-
ip period for .tudy BOAD. 

Xn~luaiOD critaria 
a) Male and female patienta, between 18 and 65 year. of age. 
b) Female patients of childD~aring potential must have been uaing a medically 
accepted meana of contraception. Note: Femalea of childbearing potential were 
allowed to be randomized by an amendment to HGAD dwted 5 ~ebruary 1993. Canada 
did not allow women of childbearing potential to enter the study. 
c) Patienta who met the diagnoatic criteria for schizophrenia (295.1 to 295.3, 
295.9) according to the DSM-III-R. Patienta were experiencing an acute 
exa~erbat10n of their illne.a (residual type 295.6 excludeG). Initial score of 
severity of illnesa on the SPRS had to be at least 24 (acore based on a rating 
acale of 0 to 6). The COl Severity scale had to be at least moderate 
(acore?,4) . 
d) Patienta who had an educational level and degree of understanding such that 
they were able to communicate intelligently with the investigator and nurse. 
e) Pstients who we.e thought by the investigator to be reliable. They agreed 
to cooperate with all teats ar.d examinations required by the protocol. 
f) Patients W:10 signed an infor.med censent dOCUl.ent. 
Exclusion Crit.ri. 
a) Patients with schizopbrenitorm disorder. 
b) Pregnant or lactating women. 
c) ratients with serious illnesses, Including hepatic, renal, respiratory, 
cardiovascular (including ischemic heart disease), endocrinologic, neurologic, 
or hematologic disease; parkinsonism, :,ypothyroidism or hyperthyroidism; 
myasthenia gravis. 
d) Patients with a history of leukop~nia, without a clear etiology. 
e) Patients with a hiatory of glaucoma. 
f) Patients with a hiatory of chronic urinary retention and prostatiC 
hypertrophy. 
g) PatieHts with ja~~dice or elevat~~n of total bilirubin, alanine 
tranBam1nase (l~T/SGPT), aapartate transaminaae (AST/SGOT), GGT, or alkaline 
phosphatase to any value that exceeded twice the upper limit of the reference 
range. Positive hep3titie surface antigen (KbsAg) or positive IgM fraction of 
the hepatitiS core Wltibody (anti-HBc[IgM) was exclusionary. Positive total 
hepatitis core antibody (anti-HBc) was not exclusionary. 
Thus, using SciCor's reference ranges, a patient waa not to be randomized if 
entry laboratory values were: 
AST >90 U/L 
ALT >90 U/L 
GG'r >100 U/L 
Alkaline phosphatase >200 U/L 
Total bUlrub:.:l >40 1TI1101/L. 
h) Patlents with organic brain disease or history of seizures. 
i) Patients wlth a history of severe allergies or multiple adverse drug 
reactlonS. 
j) Patients taking any other =oncomitant medication with primarily central 
nervous system activity other than those allowed. 
k) Patients who were known to be clear nonresponders to neuroleptic treatment 
from psychiatric history. 
1) Patlents receiving treatment with depot neuroleptic preparation within 6 
weeks or wlth an oral neuroleptic within a minimum of 2 days (48 hours) prior 
to the start of ~he study (Visit 1). 
m) Patie~ts with drug or alcohol dependence o~ a history of drug abuse, 
including alcohol, within th~ past 3 monchs. 
n) Patlents who had participated in a cl;aical trial of another drug within 1 
mont.h prior to study entry. 
0) Patlents wlth previous exposure to olanzapine. 

NI'A 20-592 Page 135 
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Table 7.2.2.5 Patl8flt OJ,,position 
F10-MC-HGAO Acute ?hasa 

Placebo 
(N-69) 

Re •• on tor Dt.continuation n 1') 
------------------------------- --- ... ------
Reporting Interval Compl.t. 22 (32.4) 

A4ver.. Event 7 110.3) 

Lack ot Efficacy 32 (47 .1) 

Loet to Follow-up 1 (1.5) 

Patient Oecl_1on 2 (2.9) 

Criteria n~t met I Compliance 4 ;5.9) 

Olz-L 
(N-65) 
n 1') 

---.------
27 (41.5) 

5 17.7) 

22 (33.8) 

2 (3.1) 

7 (10.8) 

2 (3.1) 

Olz-M 01z-H Hal 
(Ha64) (Ha69) (HaU) 

" (') n (') n (') 
----.----- ---------- ----------
26 (40. ~I 34 (49.3) 30 (43.5) 

1 (1.6) 4 (5.8) 6 11.7) 

24 (37.5) 18 (26.1) 19 (27.5) 

3 !4.7) 1 (1.4) 5 (7.2) 

7 (10.91 7 (10.1) 7 (10.1) 

3 (4.7) 5 (7.2) 2 (2.9) 

Patient. included 1n the r.a.on 41.contlnued, P~portln9 Interval Complete, may hav. 
continued into the next reporting interval or dl.continu.d trom the .tudy. 
RMP.F1DP.JCLLI8(SPATDAD) 
RMP . FlDP . IIAlIMN:I\O (SPATDA) 
• Frequencl •• ar. analyzed uelnq a Chl-Iqu_re t •• t . 
XRDSOOOI 

NDA 20-592 Page 137 

Total p-Value t 

(Ha335) 
n (') 

-----.---- ----------
139 In.~) .380 

23 16.9) .329 

115 (34.3) .070 

12 (3.6) .315 

30 (9.C) .430 

16 (4.8) .725 
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ment 

Table 7.2.2.6 Patient CampletiOD Rate. 
PlD-MC-HGAD Acut. Pha •• 

Number (%) ofP.tients Completing' 

Acute 

Oroup N n· Weclcl WecIc~ Weclc3 Weclc4 Weclc5 Week 6 Phase 

Placebo 68 62 60 (88.2) 55 (110.9) ~3 (63.2) 35 (51.5) 30 (<<.1) 25 (36.8) II (llA) 

Olz-L 

Olz-M 

Olz-H 

Hal 

65 64 62 (9H) 55 (84.6) 45 (69.2) 37 (56.9) 35 (53.8) 29 (<<.6) 27 (41.5) 

64 62 63 (98.4) 61 (95.3) 54 (114.4) « (68.8) 31 (48.4) 28 (43.8) 26 (40.6) 

69 65 60 (87.0) 58 (84.1) 51 (73.9) 48 (69.6) 42 (60.9) 37 (53.6) 34 (49.3) 

69 68 65 (94.2) 61 (89.9) 59 (85.5) 49 (71.0) 37 (53.6) 31 (<<.9) 30 (.n.5) 

Abbreviations N z number of patients randomized; Plac - placebo; Olz-L "olanupine 5.0 : 2.5 mglday; Olz-M " 
olanzapine 10.0: 2.5 mglday; Olz-H - olanupine 15.0: 2.5 mglday; Hal - haloperidol 15.0 : 5.0 mglday . • b Number of patients with baseline ItId posthoselinc Brie!' Psycbiatric Ratins Scale toIaI ..."". 

Number of patients with a visit in the conespolloiing week or the numler of patients designated as cxxr.pleting the acuIe 
phase 

Table 7.2.2.7 Patient Char.ct.ri~ticR 
PlD-MC-HGAD Acute Phalle 

Ase (yn) Sex (n(%)] Race (n(%») 

Trt'Jltment 

Group N Mean Range Male Female Ca\JCUian 

Placebo 68 35.0 18.2-54.0 62 (91.2) 6 (8.8) 48 (70.6) 

Olz-L 65 35.7 18.1~.4 60 (92.3) 5 (7.7) 42 (64.6) 

Olz-M 64 37.3 18.~2.9 56 (87.5) 8 (12.5) 46(71.9) 

Olz-H 69 359 18.g~.O 54 (78.3) IS (21.7) 54 (78.3) 

Hal 69 36.1 18.1-64.7 6" (89.9) 7 (10.1) 40 (58.0) 

Abbrev!allons N - Dumber of pallents nJIdomized; Olz-L ~ olanupine 5.0: 2.5 mglday; 
Olz-,>i = olanupme 100: 2.5 mglciay, Olz-H" olanzapine 15.0: 2.5 mglday; 
Hal = halopendol 15.0 ± 5.0 mglday. 
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Non-

Caucasian 

20 (29.4) 

23 (35.4) 

18(28.1) 

IS (21.7) 

29 (42.0) 
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Table 7.2.2.8 

CorcomiwIt M_n 

AIIopurmol 

AaI,IIiaI_) 

AllD<:ids 

AJI<j._ry dlUJ' I ... _ruida) 

ADliaaaiDal ".111> 
ADDsntJyduDi<J 

-. le'"PI eryduolDyciDs) 

-..-
ADlidep ........ 

ADlidianbeal propanboDS 

Anrihiltlminrs (1CrfeDldiDe only) 

Aatibypenensives b 

AntiDaUseanlS 

CoIclu<ID< 

Cou,blCold __ (decc: .. _ \lilly ) 

Diu~, ; 

HI bIoc:ken Incept cialelidine b ) 

Hormones 

losulin 

Oral hypo,ly,"""" ...... 

Other psychoD'Opic dNIS 

Sleruods 

NDA 20-592 

.11 ..... 4 

PRN Chruaic 

II II 

V N 

II N 

V N 

V II 

V V. 

II II 

Y V. 

Y V. 

II N 

N II 

Y II 

V II 

N V. 

N II 

V V 

V N 

II Va 

N Va 

N V, 

V V 

Y N 

Y V 

II N 

N II 
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Teble 7.2.2.' Me.n Dose blt: Visit HOAD Acute Fhase 

ml!-"' Visit. 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9 

N M~an std Mean Std Mean std Me,ln std Mean Std Mean std Mean Std 

Placebo 68 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Olz-L 65 5.0 0.3 6 0 1.4 6.3 1.4 6.7 1.4 6.6 1.5 6.9 1.3 7.1 1.2 

01z- ~ 64 10.0 0.2 11.1 1.4 11.6 1.4 11.6 1.5 11.7 1.5 11.6 1.5 11.6 1.4 

Olz-H 69 15.0 0.0 15.6 1.4 16.0 1.6 16.3 1.7 16.4 1.7 16.3 1.7 16.1 1.7 

Hal 69 14 .6 1.1 15.9 3.4 16.5 3.8 16.8 3.8 16.5 4.2 16.2 4.3 16.3 4.1 

ND~ 20-592 Page 140 
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Table 1.2.2.18 BPRS Tolal SlOi t '1isilwise Change f.o, .. Baseiinflt!9CF) .ISAB Acole Plaase 

Treattne Baseline Week 05 Week I Week 2 Week 3 Week 4 WeekS Week 6 
Groups n Mean n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

PlacE'bo 62 396<) 60 -402 62 -237 62 -260 62 -294 62 -269 62 -3.45 62 -3.69 

Olz-L 64 4070 63 -3.11 64 -464 64 -6.23 64 -6.72 64 -6.83 64 -6.08 64 -6.41 

Olz-M 62 4284 62 -5.\8 62 -779 62 -9.26 62 -9.87 62 -10.82 62 -1123 62 -12.21 

Olz-H 65 4262 65 -3.95 65 -9.52 65 -11.57 65 -12.38 65 -\3.49 65 -1371 65 -15.18 

Hal 68 4179 68 -7.38 68 -1004 68 -12.91 68 -1309 68 -\2.93 68 -l2.69 68 -12.81 

2-Sided p-Value for Pairwise Comparison 

Olz-L vs Placebo .090 .031 .070 .069 .121 .118 

Olz-M vs Placebo .177 .021 017 .020 .004 .004 .003 

Olz-H vs Placebo .420 .002 .001 <.001 <001 <.001 <.001 

Hal vs Placebo .179 .003 <.001 <.001 <.001 .002 .004 

Olz-Lvs Hal .223 .104 .122 .135 .121 .Z12 

OIz-MvsHai .989 .565 .177 .319 .696 .845 .824 

Olz-H vs Hal .573 .802 .531 .957 .863 .729 .306 

NDA 20-592 Page 141 
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Table 7.2.2.11. BPRS Total Score Vlsltwlse Change from Baseline (~C) HGAD Acute !"'il •• e 
Week 

Treatme Baselme Week 0 5 Week I Week 2 Week 3 Week 4 Week 5 Week 6 
Grol12s n Mean n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

Placebo 62 39.69 60 -4.02 57 -3.18 52 -5.50 41 -10.56 34 -11.26 29 -14.14 24 -1538 

Olz-L 64 4070 63 -3 II 59 -576 52 -9.38 44 -IU2 36 -1439 34 -13.97 28 -15.86 

Olz-M 62 4284 62 -5.18 61 -805 58 -10.21 53 -11.77 42 -16.71 30 -2UO 27 -23.63 

Olz-H 65 4262 65 -3.95 60 -10.80 57 -13.56 51 -16.29 48 -18.23 40 -19.10 36 -22.72 

Hal 68 41.79 66 -738 64 -11.23 62 -14.56 55 -15.15 48 -15.92 35 -19.26 30 ·17.97 

2-Sided p. Value for Pairwise Comparison 

OIz-L vs Placebo .807 .197 .086 .808 .242 .981 .820 

Olz-M vs Placebo .283 .016 .031 .67[, .015 .014 .008 

Olz-H vs Placebo .808 <001 <001 .019 .003 .023 .002 

Hal vs Placebo .047 <001 <001 .036 .077 .051 .209 

Olz-L vs Hal .024 014 .023 .063 .588 .041 .288 

Olz-M vs Hz! .366 . I 85 .056 .086 .428 .541 .140 

Olz-H vs Hal .076 .~ 74 .643 .757 .187 .782 .049 
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Treatment Baseline Week 05 Week I Week 2 Week 3 Week 4 \"cekS Wcek6 
Groups n Mean n Mean n Mean n Mean n Mean n Mean n Mean D Mean 

Placebo 65 1311 64 -D 23 58 -{I 14 54 -I 41 42 -1.55 35 -229 30 -3.03 2<1 -379 

Olz-L 65 1440 65 -I 05 60 -162 53 -2.62 45 -289 37 -3.22 35 -3.29 2il -3 2~ 

Olz-M 63 12.94 63 .(>.03 63 -D 21 60 -105 54 -2.19 43 -3.05 30 -3.67 27 ... 31 

Olz-H 65 13 42 65 -D86 60 -212 57 -2.77 51 -3.04 48 -3.94 41 .... 51 36 -58\ 

HaJ 68 13 22 68 -1.00 64 -1.92 62 -2.34 56 -2.96 48 -2.77 35 -2.43 30 -2.27 

2-Sided p-Value for Pairwise Comparison 

Olz-L V! Placebo .129 .029 .128 .192 .429 .812 .515 

Olz-M vs PI.cebc .824 882 .581 .551 .365 .582 .673 

Olz-H .,. Placebo .241 .003 .078 .131 .109 .267 .248 

Hal vs Placebo .164 .009 .204 .121 .643 .413 .141 

Olz-L vs Hal .8SS .680 .757 .857 .703 .549 .402 

Olz-Mvs Hal .108 .011 .061 .315 .625 .170 .053 

Olz-H vsHaI .835 .714 .593 .991 .219 .044 .005 
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Table 7.2.2.1& Cljl Severity Score Visitwise Change from Baseline ILOCF) HOAD Acute !,hase 
Wek 

Trealmenl Baseline W""k 0 5 Week I Week 2 Week 3 Week 4 Week 5 Week 6 
Groups n Mean n M~:m n Mean n Mean n Mean n Mean n Mean n Mean 

Placebn 66 488 65 -0 17 66 -020 66 -021 66 -0.26 66 -026 66 .{I. 30 66 -0.33 

Olz-L 65 485 65 .{I 14 6~ -029 65 .{I 52 65 -OA9 65 .{lSI 65 .{I 40 65 .{I 40 

Olz-M 63 508 63 .{I 37 6J -057 63 .{I 71 63 .{I 75 63 .{I 84 63 .{I 90 63 '()95 

OIz·H 66 505 66 .() 18 66 .{ISS 66 -086 66 .{I 85 66 .097 66 .095 66 .098 

Hal 68 485 68 .0 51 68 .{I 72 68 .{I 88 68 .091 68 ·~93 68 -1.00 68 .{I 94 

2-Sided p-Value for Pairwise Compari,on 

Olz-L vs Placebn .5&1 243 .022 .124 .168 .354 .421 

OIz·M vs Pla.,.,bn 091 .042 .007 .024 .012 .006 .005 

OIz·H vs Placer", .998 170 009 023 012 .(;10 .014 

Hal vs Plaoe'JC .128 .018 .002 .008 .007 .003 .021 

Olz-L .. Hal .348 .248 431 .296 .213 .04:1 .147 

Olz-Mvs Hal .824 .1'74 .738 .769 .943 .863 .555 

01::: Hvs Hal .126 .309 .582 .103 866 .~8 .888 
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Table 7.2.2.17 eGI ~eri!I Score VbUwbe eM"!! from Bueilne !OC) HGAD Acute Phase 
Week 

Treatment Baseline Week '5 Week I Wee". 2 Week 3 Week 4 Week 5 Week 6 
Groups n Mean n Mean n Mean n Mean n Mean n Mean .. Mean n Mean 

Placebo 66 488 65 .{) 17 59 .{) 24 55 .{) 35 42 .{) 71 35 '{)80 30 '{)93 24 -U7 

Olz-L 65 485 65 .{) 14 61 '{)33 53 .{)./O 45 .{) 76 37 -100 35 '{)89 28 -107 

OIz·M 63 508 63 .{) 37 63 .() 57 60 -0.77 54 '{)8? 43 -116 30 -1.50 27 -\.10 

Oiz·H 66 5.05 66 .{) 18 60 ·063 57 .{) 98 51 ·102 48 -123 41 -1.24 36 -142 

Hal 68 485 68 .{) 5 I 64 -080 62 '{)98 56 ·105 48 .1. 10 35 -137 30 -1.27 

2·Sided p-Value for Pairwise Comparison 

Olz-L VI Placebo 870 495 .054 .837 .624 .735 .445 

OIz·M VI Placebo 0"12 .016 00Ii .269 .032 .002 .066 

Olz-H YS Placebo 942 010 < .001 .098 .039 .058 .261 

Hal '" Placebo 006 < 001 <001 060 .195 .033 .714 

OIz·L YS Hal .004 .004 .091 .093 .428 .011 .235 

Oiz-MYS Hal .370 .245 .345 .419 .338 .249 .125 

OIz·H VI Hal .008 HI .953 .839 .412 .741 .421 
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Table 7.2.3.1 Li.t '~f Inve.tigat,or. and. Site. in Study B003 

Principal Inv ... tigator Center 

UG AHLFORS, MD, PHD HESPERIA HOSPITAL 
VALSKARINXA"ro 2 
00260 HELSmKI F! 

E ALVAREZ, M.D. HOSPITAL DI: SANTA CRUZ Y SAN PABLO 
SERVICIO DI~ PSIQUIATRIA 

II AVDA. SAN JINTONIO MARIA CLAP.ET 167 
BARCELONA BS 

J ANDERSEN, M.D. AMTSHOSPITJ~ET VORDINGBORG 
FARGEGARDSVEJ 15 
VORDINGBORG 4760 
DK 

T ANDERSEN, MD DEPARTMENT OF PSYCHIATRY 
J FRANNSON, MD REGIONSJUlC:iUSET 901 UMEA 

SE 

SK ASSERSON, MD SANDVlKEN UNIVERSITY HOSPITAL 
SANDVlKEN 
BERGEN 5035 

JL AYUSO, MD HOSPITAL UNIVERSITARIO SAN CARl,OS 
DEPARTAMENTO DE PSIQUIATRIA 
MAD:l.ID ES 

JM AZORIN, MD SERVICE DE PSYCHIATRIE 
HOPITAL DE LA TIMONE 
RUE SAIN7 PIERRE 
MARSEILLE 13385 
FR 

RW BAMBER, MD ST MARTINS HOSPITAL 
LITTLEBOURNE ROAD 
CANTERBURY CTl lTD 
GB 

HP PELMAKER, MD BEER SHEVA MENT~ HEALTH CENTER 
POBOX 4600 
BEER SHEVA 
IL -

G BESANCON, MD CEN'I'RE HOSPITALIER SAINT-JACQUES 
85 RtiE ST JACQUSS 44200 
HARTES FR 

L BOGREN,MD DEPT. OF PSYCHIATRY 
UNIVERSITETSSJUKmJSET 581 85 
LINKOPING 
SE 
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SW BOYES, MD KING EDWARD HOSPITAL 
DEPARTMENT OF PSYCHIARTY 
UNIVERSITY OF NATAL 
PO BOX 17039 
DURBAN 4013 ZA 

J BRABRAND, MD SANDERUD SYKEHUS 
OTTESTAD N-2312 
NO 

J DALERY, MD HOPITAL DU VINATIER 
SERVICE DE PSYCHIATRIE 
95 BOULEVARD PINEL 
LYON 69677 
FR 

G DAR COURT , MD SERVICE DE PSYCHIATRIE 
30 AVENUE DE LA VOlE ROMAINE 
NICE 06002 
FR 

F DAUBENTON, MD VALKENBERG HOSPITAL 
PRIVATE BAG Xl 
OBSERVATORY 
CAPE TOWN 7935 
ZA 

JA DEN BOER, MD UNIVERSITY OF UTRECHT 
DEP OF PSYCHIATRY 
HEIDELBERGLAAN 100 
3584 CX UTRECHT 
NL -

M DIETZEL, MD PSYCHIATRISCHE UNIVERSITAETSKLINIK 
WAEHRINGER GUERTEL 18 - 20 
WIEN A-1097 
AT 

A ELIZUR, MD ABARBANEL PSYCH. MENTAL HEALTH CENTER 
P.O.BOX 1 
BAT YAM 91000 
IL 

~ --, 
RA EMSLEY, MD DEPT OF PSYCHIATRY 

UNIVERSITY OF STELLENBOSCH 
TYGERBSRG HOSPITAL 
CAPE TOWN 7500 
ZA 

M EWART-SMITH, MD STERKFONT~IN HOSPITAL 
PRIVATE BAG 2010 
KRUGERSDORP 1740 
Zl>. 
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I 
\ 

ML FIGUEIRA, MD HOSPITAL JULIO DE Z4ATOS I FACL~AOE DE MEDICINA DE LISBOA 
DEPARTAMENTO DE PSICOLOGIA MEDICA 
AV PROF EGAS MONIZ 
1600 LISBOA 
PT 

- CA GAG I ANO, MD UNIVERSITAS HOSPITAL 
DEPT OF PSYCHIATRY 
PO BX 339 
BLOEMFONTEIN noo 

I OB GALLHOFER, 

ZA 

MD LEITER DES FB KLIN.PSYCHOPATHOLOGIE 
PSYCHATR UNIVERS KLINIK 
JUSTUS-LIEBIG-UNIVERSITAET 
GIESSEN 65392 

MT GATS PAR , MD DIREKTOR DER KLINIK FUER ALLGEMEINE 
PSYCHIATRIE, RHEIN. LANDES UND HOCH-
SCHULKLINIK ESSEN 
ESSEN I 
DE 

J GINER, MD HOSPITAL UNIVERSITARIO VIRGEN MACARENA 
SERVICIO DE PSIQUXATRIA 
AVDA. DR. FEDRIANI SIN 
SEVILLA 41009 
ES 

AS HALES, MB, BS, GUY'S ... ST THOMAS'S MED I CAL &: DENTAL SCH 
MRCPSYCH DIVISION OF PSYCHIATRY 

T,AMBETH PALACE ROAD 
• (NOON SE1 7EH 

LA HEIKKILA, MD uJS~KA~PUNKI 23500 
FI 

G HELLINGA, MD PSYCHIATRISCH CENTRUN ZON EN SCHILD 
UTRECHTSEWEG 266 
3818 EW AMERSFOORT 
NL 

H HIPPIUS, MD UNIVERSITAETS KLINIKUM 
PSYCHIATR KLINIK 
NUSSBAUMSTR 7 
MUNCHEN 2 
8033'5 

NA KEKS, MD, PhD MENTAL HEALTH RESEARCH INSTITUTE 
ROYAL PARKHOSPITAL 
PARKVILLE 3205 
AU 
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• 
{ P KONIG, MD LNKH. VALDUNA 

!i: SWOBODA, MD ABTEILUNG FUER *PSYCHIATRIE 
VALDUNASTRASSE 16 
A - 6830 RANKWEI~ 
AT 

IT MARCEA, MD PSYCHIATRISCHE KLINIK MARIENBORN 
LUXEMBURGER STRASSE 1 
W-5352 ZUELFICH 
DE 

I MATEO, MD HOSPITAL UINIVERSITARIO VIRGEN DE VALME 
CARRETERA CADIZ-BELLAVISTA, KM 548 
SEVILLA 41014 
ES 

OP MEHTONEN, MD TAMPERE UNIVERSITY 
PSYCHIATRIC DIVISION 
~ITKANIEMI HOSPITAL 
SF-33380 NOKIA FI 

HJ MOLLER, MD UNIVERSITAETS-NER~~1NIK U. POLIKLINIK 
PSYCHIATRIE 
SIGMUND-FREUD-STR 25 
BONN 53127 
DE 

H MUNITZ, MD GEHA PSYCHIATRIC HOSPITAL 
BEILINSON MEDICAL CENTER 
P.O. BOX 72 
PETAH TIQUA 49100 
IL 

RR OIFLYNN, MB, MRCPSYCN, WEST SUFFOLK HOSPITAL 
BS HARDWICK LANE 

BURY ST EDMONDS IP33 2QZ 
GB 

Jr: PEUSKENS, MD, PhD ST JOZEF KLINIEK 
LEUVENSESTEENWEG 517 
KORTENBERG 8-3070 
BE 

L VA.~ ~UDENRODE, MD CLINIQUE ST LUC 
RUE ST LUC, 8, 
BOUG.:: B- SO,)4 
BE 

B WISTEDT, MD DEPARTMENT OF PSYCHIATRY 
DANDERYD HOSPITAL 
182 88 DANDERYD 
SE 
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~ HG ZAPOTOCZKY, MD LKH GRAZ 
UNIV. KLINIK F. PSYCHIATRIE 
AUENBRUGGERPLATZ 22 
GRAZ A-8036 
AT 

H PFOLZ, MD PSYCH. KRANKENHAUS DER STADT WIEN 
BAUMGARTNER HOEHE 1 

. WIEN A-1l45 
AT 

MH ROEST, MD PSYCHIATISCH CENTRUM DE WELLEN 
DEVENTERSTRAAT 459 
7323 PT APEuJOQRN 
THE NETHERLANDS 
NL 

H SCHUBERT, MD LANDESNERVENK~NHAUS HALL/TIROL 
THURNFELDGASSE 14 
HALL/TIROL A-6060 
AT 

JC SCOTTO, MD HOPITAL STE MARGUERITE 
270 BOULEVARD STE MARGTJERITE 
MARSEILLE 13274 
FR 

AJ THOLEN, MD PSYCHIATRISCH ZIEKENHUIS WOLFHEZE 
WOLFHEZE 2 
6874 BE WOLFHEZE 
THE NETHERLANDS 
NL 

IS THOMSEN, MD AALBORG PSYKIATRISKE SYGEHUS 
MOLLEPARKVEJ 10 
AALBORG 9100 
DK 

J TINGOL, MD CENTRE HOSPITALIER CHARLES PERRENS 
121 RUE DE LA BECHADE 
BORDEAUX 33076 
FR 
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\ 
Tabla 1.2.3.2 IncluaiOD/~clua,OD criteria Study .003 
IncluaioD Critaria 
a) Inpatients of both sexes 18 to 6S years of age or age of legal consent. 
b) Diagnostic criteria. Patients must ha~e met the crit~ria for schizophrenia 
(295.1 to 295.3, 295.9) according to DSM-III-R. Patients had to be in an acute 
exacerbation of ill,.ess. Residual Type 295.6 was excluded. Initial score of 
severity of illness on the BPRS total score must have been at least 42 (1 to 7 
scale) or at least 24 (0 to 6 scale). The severity of illnesa as judged by the 
CGI Severity scale was to be at least moderate <acore 4) at Visit 1. 
c) Each patient had an educational level and degree or und.ratanding such that 
he/she could communicate with the investigator and nurse intellige~tly. 
u) Patients should have been thought by the investigator to be reliable. They 
had to agree to cooperate with all tests and examinations required by the 
protocol. 

I They had to give informed consent, preferably signed. ~al consent had to 
be witnessed. 
f) In Israel, a patient'S inclusion into the study must have been approved by 
a psychiatrist not involved in the Btudy. 

~clu.ion Criteria 
Patients were excluded from the study for the following reasons: 
a) Patients with the diagnosis tl1' schizophreniform disorder. 
b} Pregnant and lactating women, women of childbearing potential who intended 
or were likely to become pregnant and who were not wsing contraception. 
c) Serious illness, including hepatic, renal, respiratory, ca:jiovascular 
(including ischemic heart disease), endocrinologic, neurologic, or hematologic 
disease; Parkinsonism; hypothyroidism and hyperthyroidism; myasthenia gravis. 
d) History of leukopenia of undete.mined etiology. 
e) History of glsucoma. 
f) Histol-Y of chronic urinary retention and prostatic hypertrophy. 
g) Elevation of liver enzymes: total bilirubin, alanine transami~.se 
(ALT/SGPT), aspartate transaminase (AST/SOO'f), gamma-glutamyl tradsferase 
(GGT) , or alkaline phosphatase ::0 any level that .,xceeded twice the study 
site's laboratory standard refer<>nce as the upper limit of normal; positive 
hepatitis surface antigen (HBsAg) and/or positive IgM fraction of the 
hepatitiS core antibody (anti-HBc[ IgM]); positive ~otal hepatitis core 
antibody (HBcAb) ~as not exclusionary if • negative result of the IgM fraction 
of HBcAb was established. Criteria for Israel: Eleva;ion of liver enzymes: 
total bilirubin, ALT/SGPT, AST/SGOT, GGT or alkaline phosphatase to any level 
that exceeded the upper l_i.lit of normal of the study site's laboratory 
standard reference; positive hepatitis surf~ce antigen (HBsAgl and/or positive 
IgM fraction of the hepa.itis core antibody (anti-HBc[ IgM]); positive total 
hepatitis core antibody (HBcAb) vas not "xl""lusionary if l' negative result of 
the IgM fraction of HBcAb was established. 
h) Organic brain disease or history of seizures. 
i} History of seVere allergies or multiple adverse drug reactiono. 
j} Any p'ychotropic medication other than study drugs and concomitant 
m~dications specified. 
k) Known clear nonresponders to neuroleptic treatment from past psychiatric 
history. 
1) Treatment with a depot neuroleptic within less than one time interval 
between the injections, or with an oral neuroleptic within 4 to 7 days prior 
to the start. of the active treatme':"lt. 
m) Drugs or Alcohol dependence an'j a history of nrug abuse, including alcohol. 
w1thin the past 3 months. 
n} Participation in a clinical trial of another drug within 1 month prior to 
study entry. 
0) Previous exposure to olanzapine. 
p} An addendum in Sweden excluded patients subjected to compulsory 
institutional care. 
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Tabl. 7.2.3.. Patient Di~.ition 
FlD-"-.OO] Acut. pt •••• 

Reason for Discontinuation 

Reporting Interval Complete 

Satisfactory Response 

AdverSe Event 

Lack of Efficacy 

Lost to Follow-~p 

Patient Decision 

Olzl.O 
(N-88) 

r. ('t) 

48 (54.5) 

I \ 1.1) 

10 (11.4) 

16 (18.21 

1 (1. 1) 

8 \ 9.1) 

Olz-L 
(N'87) 

n (\) 

48 (55.2) 

2 \ 2.31 

14 (16.1) 

15 (17.21 

(1. 1) 

4 (4.6) 

Olz-M 
(N-86) 

n 1%) 

53 (61.6) 

2 \2.31 

6 (7. OJ 

9 (l0.51 

2 (2.3) 

7 (6.1l 

01z-H 
(N-69) 

n (\) 

55 (61.6) 

3 \3.4) 

6 (9.0) 

13 (14.61 

1 (1.1) 

6 (9.01 

1101 
(N-61 ) 

n 1'1 

o (53.11 

a 

12 (14.81 

16 (19.61 

2 (2.5) 

6 (7.41 

Total 
(N-Oll 
n C') 

241 (51.31 

6 (1. 9) 

50 (11.61 

69 (16.0) 

7 (1.6) 

33 (7.7) 

p-Value· 

.660 

.541 

.296 

.501 

.907 

.197 

Criterio not met I Compliance 4 (4.5) 3 (3.4) 1 (6.1l 1 (1.1) 2 (2.5) 17 (3.9) .167 
Patients included in the re6S0n discontinued, Reportinq Interval Com~lete, may have continued into 
the next reporting intecval or discontinued from the study. 
• Frequencies are analyzed using a Chi-Square test. 
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ment 

Grou 

p 

Olzl. 

OIz·L 

Olz-

Olz-H 

Hal 

Table 7.2.3.11. ~atient Completion Ratn 
F10-EW-EOO3 Acute Phase 

T'"'"' ... t- Nunber ("I,!. '" ~ ~ents Completi!!j" 

N n' WeekI Week 2 Wea<3 Week 4 WeeK;) 

88 83 82 (93.2) 79 (89.8) f 9 (78.4) 63 (71.6) 57 (64.8) 

87 85 84 (96.6) 81(93.1) 73 (83.9) 69 (79.3) 59 (67.8) 

86 83 79 (91.9) 78 (90.7) 72 (83.7) 69 (80.2) 62 (72.1) 

89 85 ~2 (92.1) 77 (86.5) n (80.\1) 66 (74.2) 60 (67.4) 

81 79 75 (9B) 72 (88.9) 63 (77.8) 54 (66.7) SO (61.7) 

AblnVllltions: N s Dumber of patients r1Iocboized~ Olzl 0 a ollnzapinc 1.0 mglday~ 
Olz-L Z olanzapine 5.0 ± 2.5 mglday; OIz·M - ollnzapinc 10.0 ± 2.5 mglday; 
Olz-H - olanzapinc 15.0 ± 2.5 mglday, HaI- baloperido115.0 ± 5.0 mglday . 

• Number of patients with base1ine ODd posIbIIseline Brief Psy.-hiatric Rating Scale lola! score. 

Week 6 

4~ (54.5) 

50 (57.5) 

55 (64.0) 

55 (61.8) 

46 (56.8) 

• Number ofpatien .. with. visit in the cont3pooding week or the Dumber of patients daignalld as 
completing the acute phase 

Table 7.2.3.6 Patient Characlllristic:s, F1D-EW-EOO3 Acute Phase 

Age (yrs) Sex [0(%)] Race [n ('10)] 

Treaunent Non· 
Group N Mean Range Male Female Ca ..... sian Caucuian 

01z1.0 88 34.0 19.3-62.0 58 (65.9) jO (34.1) 77 (87.5) II (!2.5) 

Olz-L 87 344 189-62.3 57 (65.5) 30 (34.5) 75 (86.2) 12 (13.8) 

Olz-M 86 358 18.7-61.3 55 (64.0) 31 (36.0) 7~ (86.0) 12 (14.0) 

Olz-H 89 373 21.3-64.2 57 (64.0) 32 (36.0) 80 (89.9) 9 (10.1) 

Hal 81 35.8 2(,0-646 48 (59.3) 33 (40.7) 66 (81.5) 15118.5) 

Ablnviauons N = Dumber ofpauects random!ZA>d. Olzl.O - olanzapiDe 1.0 mglday. 

Olz-L = olanzapme 5.0 ± 7..5 mglday, Olz-M - olanzapiDe 1Q 0 ± 2.5 mglday~ 

Olz-H = olanzapme 15(1 ± 2.5 mg/day~ Hal = haloperidol 15.0 ± 5.0 mg/<iay 
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Tabl. 7.2.3.7 M •• n Do •• by Vi.it K003 Acut. Ph ••• (mg/dayi 

TruI .. ff Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9 

..... N Mean Std Mean Std Mean Std Mean std Mean Std Mean Std Mean Std 

Olz 1. 0 88 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 

01%-L 87 5.0 0.0 5.5 1.2 6.2 1.3 6.7 1.3 6.8 1.2 6.8 1.2 6.9 1.2 

Olz-M 86 10.0 0.0 10.5 1.1 11.0 1.4 11.2 1.5 11.4 1.5 11.3 1.6 11.3 1.6 

01%-H 89 15.0 0.1 15.6 1.2 16.~ 1.4 16.5 1.4 16.5 1.4 16 .3 1.5 16.4 1.5 

Hal 81 15.0 0.0 15.5 2.1 16.7 3.1 17.4 3.5 17.3 3.3 17.7 2.9 17.6 3.1 
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Table 7.2.3.8. BPRS Total Score Visitwise Change from Bneline (LOCF) F1D-EW-EOO3 Acute Phase 

Week 
Treatme:lt Baseline Week 0 5 Weeki Week 2 Week 3 Week 4 Week 5 W ... I<6 
Groups n Mean n Mean n Mean n Mean n Mean n Mean D Mean D Mean 

01z10 83 3949 81 -321 83 -5.60 83 -7.39 83 -S.90 83 -10.22 83 -9.64 83 -10.51 
OIz·L 85 4006 84 ·300 S5 -6.42 S5 -S.15 85 -10.59 85 -1304 85 -12.41 85 -1342 
Olz-M 83 4040 81 -368 82'-727 &, -10.34 83 -11.99 83 -12.48 83 -12.83 83 -1383 
OIz·H 85 4231 85 -426 85 -6.98 85 -10.52 85 -1241 85 -14.42 85 -15.86 85 -16.35 
Hal 79 41.23 79 -3.S7 79 -7.05 79 -S.34 79 -10.54 79 -I LSI 79 -12.34 79 -12.44 

2-Sided p-V al~ for PaiJwise Comparison 

01z1.0 vs Olz-L 629 .994 .843 .955 .784 .389 .259 
01z1 0 vsOIz-M .603 .88~ .759 .893 .631 .787 .667 
0Iz10 vs Olz-H 885 .741 .518 .560 .411 .0.>8 .109 
01210 VI Hal .967 .700 .977 .982 .808 .SI7 .898 
Olz-L VI Hal .599 .703 .867 .938 .605 .840 .322 
OIz-Mvs Hal .574 .809 .738 .912 .821 .689 .768 
Olz-H VI Hal .920 .942 .503 .H9 .285 .255 .145 
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Table 7.2.3.' BPRS Total Score Visitwise Chenge from Baseline lOCI F1D-EW-EOO3 Acute Phase 

Week 
Treatment B ... hne Week 05 Week I Week 2 Week 3 Week 4 Week 5 Week 6 

Groups n Mean n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

01z1.0 83 39.49 81 -3 2 i 82 -5.67 ;6 -811 67 -11.82 60 -14.33 56 -1461 48 -17.83 
Olz-L 85 4006 84 -300 84 -649 76 -8.75 73 -12.37 68 -16.75 57 -16.2S 50 -19.52 
Olz-M 83 4040 8. 368 78 . -760 75 -11.21 70 -13.SI 68 -14.74 61 -17.66 53 -19.32 
Olz-H 85 4231 8S -426 80 -745 73 -12.14 69 -1464 62 -18.47 59 -21.00 55 -21.38 
Hal 79 4123 79 -387 73 -823 72 -9.76 61 -13.46 53 -1553 47 -18.43 44 -19.30 

2-Sided p-V.lue for Pairwise Comparison 

01z1.0 VI Olz-L .802 .638 .753 .910 .448 .512 563 
01z1.0 VI OIz·M 722 166 .061 .307 .749 .109 .489 
01z10 VI Olz-H 377 .207 .019 .152 .095 .005 .157 
01z10 VI Hal .526 .041 .248 .303 .345 .01.8 .350 
Olz-L VI Hal .375 .109 .398 .349 .810 .092 .695 
Olz-M VI Hal .779 .494 .483 .963 .507 .459 .769 
Olz-H VI H.i .812 .4U .234 .7\3 505 .662 .675 
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Table 7.2.3.10 PANSS Total Score Visitwlse Change from Baseline (LOCF) F1D-EW-EOO3 Acute Phase 

Wee~ 
Treatment Basch.1e Week 05 Week I Week 2 Week; Week 4 WeekS Week 6 
Groups n Mean n Mean n Mean n Mean n Mean D Mean D Mean D Mean -

Olzl 0 83 10086 81 -433 83 -8.83 83 ·1154 83 -14.40 83 -11S.28 83 -15.72 83 -16.83 
Olz-L 85 102.73 84 -482 85 -1035 85 -12.29 85 -16.27 85 -20.40 85 -19.85 85 -2\.44 
Olz-M 83 10222 81 -53 I 82 -1161 83 -16.80 83 -19.25 83 -20.31 83 -2\.08 83 -22.13 
Olz-H 85 105(;() 85 -6.62 85 -1102 k5 -1101 85 ·20. ?.; 85 -23.04 85 -25,41 85 -26.61 
Hal 19 105.25 19 -6.00 19 -10.95 19 -11.32 19 -: 1.fJI.. 79 -18.16 79 -20.09 19 -20.04 

2-Sided p-V.lue for Paizwise Comparison 

01z10 vs Olz-L .783 .944 760 .144 .862 .516 .321 
Olz 10 vs OIz.-M .815 .852 .606 .824 .851 .664 .522 
01z1.0 VI Olz-H .6)6 .769 .469 .562 .413 .099 .091 
01z10 vs Hal .113 .805 .972 .988 .902 .561 .863 
Olz-L vs Hal 569 .858 .790 .135 .761 .954 .424 
Olz-M vs Hal 600 .950 .583 .831 .952 .867 .647 
OIz.-H YS Hal 865 973 .450 .575 .348 .302 .143 
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Table 7.2.3.11 PANSS Total Score Visitwise Change from Baseline IOC) F1D-EW-EOO3 Acute Phase 

Week 
Treatment Baseline Week 0 5 Week I Week 2 Week 3 Week 4 Week 5 Week 6 
C''fvUPS .1 Mean n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

OIzIO 83 10086 81 .. 433 82 ·894 76 ·12.93 67 ·19.31 60 -23.65 56 -24.64 48 ·29.38 
OIz·L 85 10273 84 -482 84 ·10.42 76 ·12.95 73 ·1889 68 ·26.40 57 ·2602 SO -30.66 
Olz·M 83 10222 81 ·531 78 ·11.95 75 ·18.19 70 ·2203 68 -24.07 61 -28.95 53 ·31.62 
Olz-H 85 10560 85 -{;.62 80 -1171 73 -19.64 69 -23.70 62 -28.92 59 -3142 55 -3489 
Hal 79 105.25 79 -{;oo 73 -12 88 72 -15.65 61 -2170 53 -25.15 47 -29.53 44 -30.80 

2-Sided p-V olue for P.irwise Comparison 

alzl 0 VI Olz-L .823 .592 .987 .~22 .652 .798 .815 
O\zU,...OIz-M .627 .196 .054 330 .794 .165 .500 
OIzl.O VI Olz-H .211 .232 .019 .182 .21S .023 .186 
OJzIO VI Hal .334 .055 .237 .349 .429 .069 .469 
Olz-L vs Hal 451 .158 .244 .241 .706 .112 .610 
OJz-M vs Hal .628 .520 .466 1.000 .574 .583 .926 
OJz-Hvs Hal .790 .454 .249 .717 .686 .739 .584 
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Table1.2.3.12 BPRS Positive Sco .. VIsltwlse Change'rom Baseline (LOCFI F10-EW-EOO3 Acute Phase 

Ws 
Treatmer!t Baseline Week 05 Week I Week 2 Week 3 Week 4 Week 5 Wee!: 6 
Group' n Mean n Mean n Mean n Mean n Mean D Mean n Mean p Mean 

01z1.0 83 1198 81 -{l84 83 -I 59 83 -2.24 83 -281 83 -2.88 83 -2.80 83 -3.01 
Olz-L 85 1266 84 -108 85 -2.01 85 -2.89 85 -349 85 -4.20 85 -4.21 85 -45 I 
Olz-M 83 1219 81 -110 82 . -230 83 -3.10 83 -3.63 83 -3.92 83 -4.15 83 -4.25 
Olz-H 85 1319 85 -114 85 -2.06 85 -3.44 85 -4.06 85 -4.69 85 -U2 85 -5.32 
!!"l 79 1273 79 -153 79 -2.63 79 -3.24 79 -3.87 79 -4.58 "/9 -4.82 !~ -4.82 

2-Sided p-Value C", Pairwise Comparison 

01z10 vs Olz-L .494 .697 .407 .582 .234 .OS7 .038 
01z1.0 vs OIz·M .992 .584 .600 .897 .897 .353 .367 
Olzl.O YO Olz-H .757 .652 .098 .176 .044 .004 .008 
OldOvsHaI 414 .286 .261 .471 .164 .ti22 .090 
OIz-L vs Hal .8~2 .490 .754 .856 .823 .669 .724 
OIzM vsHaI 416 .602 .523 .540 .192 .ISO .394 
Olz-H vs Hal .583 .507 .637 .554 .579 .637 .379 
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Table 7.2.3.13 BPRS Positive Score Visitwise Change from Baseline (OCI F1D-EW-EOO3 Acute Puse 

Week 
Treatment Baseline Week 05 Week I Week 2 Week 3 Week 4 WeekS Week 6 
Groups n Mesn n Mean n Mean n Mean n Mean n Mean n Mean D Mean 

OIzIO 83 1198 81 -084 82 ·1 61 76 ·2.SO 67 ·361 60 ·3.82 56 -3.96 48 -4.90 
OIz-L 85 1266 84 -108 84 -201 76 -2.92 73 -3.84 68 ·S.15 57 ·5.19 SO -5.92 
OIz·M 83 12 19 81 -1\0 78 -233 75 -3.24 70 -403 68 -432 61 -5.3\ 53 ·5.47 
Olz-H 85 \3 19 85 -1.14 80 -2 18 73 -3.86 69 -468 62 -5.69 59 ~.59 55 ~.58 

11..1 79 1273 79 -153 73 -2.95 72 -365 61 -4.43 53 -5.68 47 ~.21 44 ~.39 

2·Sided p-VaiL'" for Pairwise Comparison 

0Iz I 0", OIz·L .548 .442 .492 .823 .109 .110 .245 
0Iz \.0 VI OIz-M .518 .114 .156 .391 .403 .032 .404 
0Iz 1.0 .. Olz-H .424 .214 .0\3 .083 .022 .001 .060 
0Iz 1 0 VI Hal .053 .002 .022 .109 .005 .001 .042 
OIz-L VI Hal .175 .017 .106 .159 .169 .052 .339 
OIz-M VI Hal .1% .122 .374 .433 .034 .140 .196 

Oll-H '" Hal .244 .058 .854 .931 .521 .884 .785 
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Table 7.2.3.14 PANSS Negative Score Visitwise CI.-.ge from Baseline (LOCF) F1D.£W-EOO3 AcID Phase 

week 
Treatment S.selme Week 0 5 Weeki Week 2 Week 3 Week 4 Week 5 Week 6 

Groups n Mean n Mean n Mean n M ..... n Mean n Mean D Mean D Mear. 

otzlO 8] 25 S9 81 .() 67 8] ·1 96 8] ·282 8] .]1J 8] -4.18 83 -4.23 83 ~ ~S 

O)Z·L 85 2708 84 .() 98 85 ·264 85 ·2.69 85 ·3.73 85 -4.61 85 -4.12 85 ·5.05 
otz·M 83 2614 81 ·142 82 ·2!S 83 ... 02 83 -4.41 ~3 .... 48 83 -4.84 83 ·H2 
O)Z·H 85 2787 85 ·1 53 85 ·2.72 85 -4.11 85 ·501 8S -5.65 85 -619 85 -6.64 
Hal 79 27 89 79 -I 20 79 -235 79 -~ 01 79 -3.90 19 -4.48 79 -467 79 -4.81 

~ -Sided p-V.I ... for Poirwise Compuison 

otz\.O vs otz-L .935 569 .634 .514 .981 .164 .561 
otzl 0 VI otz-M 439 721 .616 .965 .786 .962 .746 
otzl 0 VI otz·H .181 .468 .607 .586 .510 .26~ .187 
otz\.O VI Hal .461 .18~ 920 .816 .901 .854 .962 
otz-L VI Hal .406 .775 .710 .746 .894 .911 .597 
otz-MVlHaI 97. .938 .548 .m .881 .881 .1i16 
otz-HVI Hal 582 665 .539 .434 .439 .360 .208 
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T ...... 7.U.IS PANSS Nopln-c Score Vhllwbe Ch.onp r ... Buellnc (OC) F1D-EW-EOO3 Aaote F10aM 

W~ 
Treatmen! Basehne Week 0 S Weeki Wee~2 Week) Week 4 WeekS Week 6 
Groups n Mean D Mean n Mean D Mean n Mean D Mean D Mean n Mean 

0Iz10 83 2559 81 '{)67 82 -1.99 76 -308 67 -4.78 60 -5.97 56 -629 48 -690 
OIz-L 8S n08 84 .() 98 84 -2.67 76 -282 73 .. 426 68 -S.90 57 -5.12 SO -626 
OJz-M 83 2614 81 -142 78 -299 75 -441 70 -S27 68 -544 61 -6.48 53 -760 
OIz-H 8S 2781 8S -I S3 80 -280 73 -418 69 -H8 62 -627 S9 -7.24 S5 -800 
Hoi 79 2789 79 -120 73 -284 72 -360 61 -5.00 53 -5.87 47 -6.36 44 -673 

2-Sided p-Value for Pairwise Compari!Oll 

0Iz 10 w OIz-L 542 .349 780 .SJ6 .808 .600 634 
0Iz1 0 Y1 OJz-M .\60 156 .126 .S46 .7)1 .739 .516 
0Iz1 0 w OIz-H .090 2S1 .149 .467 .840 .4S3 .)20 
0Iz10 w HoI 275 .183 .441 .59) .705 .517 .688 
OIz-L w HoI .620 .667 .301 .2S3 .S)) .251 .384 
OIz-M w Hoi .761 951 .4SI .962 .472 .729 .831 
OJz-H w Hal 562 .81S .500 .862 .853 .954 .S74 
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'able 7.Z.l.16 CGllWnrily Score VI.II .. I.~ Chance rrom BaH&oe (LOCI') FID-EW-EOOl Aaote!'hue 

Wzk, 
Treatment Baseline Week 0 5 Week I Week 2 Week 3 Week 4 Week 5 Week 6 
Groups n Mean n Mean n Mean n Mean n Mean n Mean D Mean D Mean 

01z10 83 5 I? 81 .{) 19 83 '{)H 83 .v.51 83 .{).71 83 '{)78 83 '{)75 83 '{)84 
Olz-L 85 528 84 .{) 24 85 '{)3P 85 '{)62 85 '{)79 85 .{).95 85 '{).89 85 '{)99 

OIz·M 83 5 14 82 .{) 16 83 .{) 51 83 .{) 75 83 '{)87 83 -102 83 -1.\4 83 -122 
Olz-H 85 549 85 '{)22 85 '{)Sl 85 '{)84 85 -1.04 85 -122 85 -1.40 85 -1.52 
Hal 79 5H 79 .{) 18 79 '{)48 79 '{)63 79 '{).90 79 '{)94 79 -103 79 -1.10 

2-Si<lod p-Value for Pairwise C~son 

OIzIO VI OIz·L .076 .104 .164 .349 .252 '19 .130 
0Iz1 0 vs Olz-M .780 .345 .468 .489 .363 056 on 
01z10 VI OIz·H 578 .191 .118 .138 .041 .003 .(0) 

OIzIO VI Hal 692 .299 .52:1 .275 .379 ,.~ 
.• .JV .238 

OIz·L VI Hal 170 .569 .459 .862 .8M .985 .155 
OIz·MvsHli 490 .894 .947 .661 .997 .735 .487 
Olz-H VI Hal 888 .829 .373 .738 .264 .1/7 .077 
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T.ble 7.2.3.17. COl Severity Score Visitwlse Ch.nge from a.seline 10C) F1D-EW-EOO3 Acute Phase 

Week 
Treabncnl Baseline Week 0 5 Week I Week 2 Week 3 Week 4 Week 5 Week 6 

Groups n Mean n Mean n Mean n Mean n Mean n Mean n Mean n Mean -
Olz1.0 83 519 81 -D 19 82 -D.B 78 -D. 58 68 -D99 60 ·1.22 56 ·1.29 48 ·1.5· 
OIz·L 85 5.28 84 -D.14 84 -0.31 77 -0.62 73 -D88 69 ·1.16 58 ·1.09 ~ ·1.40 
OIz·M 83 5 14 82 -D 16 79 . -D49 75 -D76 70 -D.91 68 ·1.:5 61 ·1.44 53 ·!.S8 
Ol7.·H 85 549 85 -D22 80 -056 73 ·1.01 69 ·1.28 63 ·1.60 59 ·1.93 55 ·2.15 
Hal 79 5.33 79 -0.18 73 -D55 72 -0,2 61 ·I.lS 53 ·1.30 41 ·!.S1 44 ·1.73 

.-Sided po Value for P .. irwise CompariIOl1 

Olz1.0 vs OIz·L 605 .764 .826 .585 .710 .331 .536 
0Iz1.0 vs OIz·M .702 .191 .259 .112 .,48 .~28 .701 
Olz1.0 vs Olz-H .149 .061 .009 .O~2 .038 .002 .006 
OlzlOvs Hal .938 .059 .219 .327 61)1\ .lI8 .3\9 
Olz-LV! Hal .553 .109 389 .129 .3~() .013 .101 
OIz·M V! Hal .163 .548 .972 .ISO .398 .SOI .~13 

OIz·HV! Hal .691 .922 .127 .475 .139 .15 I .089 
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Table 7.2.4.1 Inclusion criteria for Study HGAJ 
a) Male or female patients, 18 years old and older. 
b) Female patients of childbearing potential. PatientI' must be using a 
medically accepted means of contl:aception. 
c) Allowable diagnoses (DSM-III-F.): 
Schizoph,enia (295.1 through 295.3, 295.6, 295.9) Schizophreniform 
disorder (295.40) Schizoaffective disorder, bipolar type or depressive 
type (29;.70). 
d) Clinical grounds for initiation of .~r change in neuroleptic 
therapy: 
Patients experiencing clinically significant psychosis (positive 
and/or negative) who are either receiv:.ng no neuroleptic treatment or 
are demonstrating less than a clinically optimal response to their 
current nAuroleptic treatment. These patients must have a total 
initial score on the BPRS, extracted from the PANSS (normalized, items 
rated 0 to 6), of at least lB. 
or 
Patients who have recently experienced (within 4 weeks of Visit 1 with 
depot neuroleptic therapy or within 6 days of Visit 1 with oral 
neuroleptic therapy) an adverse event that reasonably can bA 
attributed to their current neuroleptic treatment (unless the 
neuroleptic is haloperidol) and who are no longer tolerating treatment 
~an anter the study without the required minimum extracted BPRS score. 
e) Patients should have a leve. of understanding sufficient to 
communicate intelligently with the investigator, nurse, and study 
coordinator. 
f) Patients must be reliable. They must agree to cooperate during the 
administration of all tests and examinations required by the protocol. 
g) Pa~ients must understand the nature of the study and must either 
sign an informed consent document or give oral consent which must be 
witnessed. 

Exclusion Criteria 
Patients fulfilling the following criteria will be excluded from the 
study: 
a) Patients under IB years old. 
b} Female patients who are either pregnant or l~ctating. 
c) Serious, unstable illnesses including hepatic, gastroenterologic, 
renal, respi.ratory, cardiovascular 
(inclUding ischemic heart disease), endocrinologic, neurologic, 
hematologic, or immunologic disease such that hospitalization for t~e 
disease i. anticipated within 3 months or death is expected within 3 
years. 
dl Parkinsorl's disease. 
e) Uncorrected hypothyroic~~," or hyperthy!:oidism. 
f) Myasthenia gravis. 
g) Narrow-angle glaucoma. 
h) Chronic urinary retention and/or clinically significant prostatic 
hypertrophy. 
i) One or more seizures without a clear and resolved etiology. The 
investigator must contact the contract research organization prior to 
entering a p~tient who has experiencftd any seizure. 
~) Leukopenia or history of leukopenia without a clear and resolved 
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( 
etiology. 
k) Current jaundice and/or elevation of total bilirubin, SGOT (AST) , 
SGPT (ALT), GGT, or alkaline phosphatase to any level that exceeds the 
upper limit of the Lilly reference range. Positive hepatitis surface 
ant~gen (HbsAg) or positive 19M fraction of the hepatitis core 
dntibody (anti-HBc(1gH» are exclusionary. Positive total hepatitis 
core antibody (anti-HBc) is not exclusionary. 
1) Any adverse drug reaction to haloperidol of sufficient severity to 
discontinue haloperidol during the last 3 months. 
m) History of severe allergic adverse drug reactions, particularly to 
haloperidol. 
n) DSH-111-R substance (alcohol or other drugs) abuse or dependence 
wi thin pa.st 3 lIIonths. 
0) Any DSM-111-R organic mental disorder. 
p) Judged clinically to be at serious suicidal risk. 
q) Participati~n in a clinical trial of another investigational drug 
within 1 month (30 days) prior to initiat10n of active treatment. 
r) Previous exposure to olanzapine. 
s) Any other concomitant medication with primarily central nervous 
system activity, other than specified in Section 3.B of this protocol. 
t) Treatment with an injectable depot neuroleptic within 2 we~ks prior 
to the start of active treatment, or within less than one of the 
patj.ent's dosing intervals between depot neuroleptic injections prior 
to the start of active treatment. The 2-week requirement will apply if 
the dosing interval between injections is shorter than 2 weeks. 
u) Treatment with an oral neuroleptic less than 2 days (48 hours) 
prior to the start of the active treatment and less than 1 day prior 
to Visit l. 
v) Treatment with lithium, anticonvulsants, benzodia~epines (except as 
allowed by the protocol), antidepressants (except fluo,xetine, see 
below), psychostimulants, reversible monoamine oxidase inhibitor 
(MA01) , reserpine, guanethidine, or guanadrel within 1 week prior to 
the start of the active treatment. 
w) Treatment with nonreversible MA01 within 2 weeks prior to the start 
of active t~ea~nt. 
x) Treatment with fluoxetine withi.n 4 weeks prior to the start of 
active treatment. 
y) A documented history in the past 2 years of failure to show any 
significant Clinical response to three neuroleptics in three different 
chemical classes with a minimum dose of 800 chlorpromazine 
equivalents/day for at least 6 "eeks each or fa:llure on clozapine 450 
mg/day or greater for at least 6 weeks. 
z) Any patient who has received renloxipride within 6 months c.ao days) 
prior to initiation of active 
treatment. 
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Table7.2.4.2. Pati.ut Characteristics BGAJ Acute PhaBe 
Ag. (}:n) Sex In (%)] Race In (%)J 

Treatment Non-

Group N Moan Range Mal. FanaJo Caucasian 

Olz 

Hal 

1336 

660 

38.7 

38.3 

18.2~.0 869 (65.0) 467 (3S.0) 1078 (80.7) 

18.0-79.6 427 (64.7) 233 (35.3) 523 (79.2) 

258 (19.3) 

137 (20.8) 

Abbreviatiom: N - nlDDbor ofpaticnls ......,tomjz«!; Olz - oIonzapino 5.0, 10.0, IS.v, 20.0 ru:'day; 
Hal - haloperidol 5.0, 10.0, !:i.O, 20.0 IlJ8lday. 

Table 7.2.4.3. Patient Disposition BGAJ Acute Phase 
Olz Hal Total 

(N_1336) (N_660) (N-199b) 
Reason for Disconti.nuation n (t) n (t) n (t) 
----------------------------- .. - ----------- -~--------- ... ----------
Reporting Interval Complete 888 (66.4) 309 (46.8) 1197 (59.9) 

Adverse Event 60 (4.5) 48 (7.3) 108 (5.4) 

Lack of Efficacy 277 (20.7) 212 (32.1) U9 (24.5) 

Lost to Follow-up 15 (1.1) 11 (1.7) 26 (1. 3) 

Patient Decision U (3.6) 49 (7.4) 97 (4.9) 

Criteria not met / Compliance 44 (3.3) 29 (4.4) 73 (3.7) 

Sponsor Decision 4 (0.3) 2 (0.3) 6 (0.3) 

p-Value* 

--------
<.001 

.010 

<.001 

.313 

<.001 

.218 

.989 

Patients included in the reasons discontinued, Reporting Interval Complete and 
Lack of Efficacy, may have continued into the next reporting interval or 
discontinued from the study. 
* Frequencies are analyzed using a Chi-Square test. 

N 

m6 

660 

Tabl. 7,l,4.4 Patient C~l.tiQD Rat •• BQAJ Acuta phs •• 

n· 

1312 

636 

Weeki 

m6 (100.0) 

660(100.0) 

W .. k2 

12111 (9<.9) 

601 (91.\) 

N.DbIr (%) 01'-"" c".,'r1' ~ 

Weekl 

1211 (90.6) 

561 (16.1) 

Week 4 

\171 (17.6) 

'40 (11.1) 

WeekS 

,-'$3) 

396 (60.0) 

Week 6 

9IW (67.7) 

317 (010) 

Abbr<V1aticns N - ... mber of ........ _izod: 0Iz - -.-. S.O, 10.0, IS.O, 20.0 mBiday, 
HaI-lIaIopo<>:Io! S.O, \C.O, IS.O, 20.v IIIJ/day. 

_ol ............................. ' ... _...,....IIaIioaSoalo ..... -.. 
• NwDberoC,.-uwidl.vilil.iatblOGii i t' • ....-:,. ........ 01,............. I'" ....... pM.e 
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7.2.3.6 H.an D?s. br Visit HGAJ Acut. Ph ••• (5!dar l 

Tf:::;- Visit 3 Visit 4 Visit 5 Vis~t: 6 Visit 7 Visit 8 

N Mean std Mean Std Mean std Mean Std Mean Std Mean Std 

Olz 1 :I .,. ,. __ .... eo 5.0 0.6 8.4 2.3 11.5 3.8 13.8 5.4 14.5 5.5 14 .6 5.5 

Hal 660 5.0 0.4 8.3 2.3 10.9 3.9 12.7 5.4 13 .4 5.4 13.8 5.5 
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"P_LI_ ..... JI ............ "_.&..-I ~ ___ ... :_:...... • ..:. ___ L _______ .. ___ .:...._.1 -...rl. LI"' .............. _ "L __ _ 

i.IIN ....... J ..... ,go ~_V.C ..... " ................. 9 ..... Vil, wu .. c".tG ' .. :OWCJji.u~"'""" ... '~ ",_ •• 

Treatmer:1 Basehne Week I Week 2 Week 3 Week 4 
Groups n Mean " Mean n Mea,. n Mean " Mean 

012 

Hal 

Olzvs Hd 

1312 3305 

616 J4 09 

1310 -342 

635 -343 

.145 

1311 -611 

636 -589 

.051 

1312 -8.21 

636 -7.08 

1312 -9.38 

636 -7.66 

2·Sided p-V slue for Piii"\~ri:;c C!Jn'.pa.ri!OO 

056 .026 

Table 7.2.4.' BPRS Total Sc:ont V'lSitwlse Change from Baeline IOC) HOAJ Acute Phase 
YiIDi 

Tra1mel1\ Baseline Week I Week 2 Week 3 Week 4 
Groups n Moon " Mean " Mean " Mean " Mean 

012 !312 330~ 1310 -342 1248 -6.54 1188 -9.19 II SO -10.7S 

Hal 636 l4.09 635 -3.43 592 -6.46 S56 -8.25 S32 -9.00 

2-Sided p-Value for Pairwise Comparison 

Olzvs Hal .990 .828 .061 .001 
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WeekS 

" Mean 

1312 -10.50 

6)6 -8.05 

.012 

WeekS 
n W ..... 

997 -13.48 

391 -II.~ 

.002 

Week 6 

" Mea" 

1312 -11.00 

636 -8.00 

.01S 

Week 6 
n Mean 

899 -IS.06 

314 -12.76 

<.001 

,-
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Table7.2.U PANSS Totaol5core Visitwlse Change from aasellne (LOCFI HOAJ Acute Pha .. 

W...,k 

Treatment Baseline Week I Week 2 Week 3 Week 4 WeekS Week 6 

lr.-WPS n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

Olz 1312 9011 1310 ·503 1311 ·946 1312 ·13.08 1312 ·15.03 1312 -16.88 1312 -17.70 

Hal 636 9210 635 -5.51 636 -968 636 -11.76 636 -12.81 636 -13.45 636 -1l.37 

2-Sided p-Value for Pairwise Comparison 

Olz VI Hal 31l .181 .178 .106 .044 .051 

Table 7.2.4.10 PANSS Total Score V1sitwl .. Ch!nge from Baseline (OCI HOAJ Acute Phase 
Week 

Tra1men1 Baseline Wrd<1 Week 2 Week 3 Week 4 WeekS Week 6 
Groupo n Mean n Mean n Mean n Mean n Mean n Mean n Mean 

Olz 1312 9011 1310 -503 1248 -10.13 1187 -14.65 1149 -17.33 996 -22.06 899 -2475 

Hal 636 9210 635 ·5.51 592 -10.55 556 -13.62 532 -14.93 391 -19.49 314 -21.55 

2-Sided p-Value for Pairwise Comparison 

Olz· ... Hal .417 .604 .210 .010 .014 .005 
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Table 7.2.4.11 BPRS Positive Totel Score Vlal'wlse Ch!nge from Bueline (LOCF) HGAJ Ac:ut. Phase 
WH'k; 

Treatment Baseline Week' Week 2 Week 3 Week 4 WeekS W .. -!<6 
Groups n Mean n Mean n Mean n Mean n Mean n Mean n M.a., 

012 1312 \0 24 011 -107 IJII -\.85 1J12 -2,50 1J12 -BI 1312 -U7 1J12 -H4 

Hal 636 \0 43 635 -I \I 636 -2,00 636 -2j3 636 -2,68 636 -2,81 636 -H4 

2 -Sided p-V .1 ... for Pairwise Comparison 

012 '" Hal 316 ,]s3 ,777 ,361 ,120 ,126 

Table 7.2.4.12 BPRS Positive Total Score Vlsitwlse Change from Beseiifi;o lOCI HG~ Ac:ut. Fhase 
!'s ----

Treatment Baseline Week I Week 2 W,,.,je 1 Week 4 -W~~ Week 6 

Groups n Mean n Mean n Mean n Mea .. n Mean n Mean n M ... 

0Iz 1J12 iG,24 131\ -\.07 1250 -1,99 1189 -ao 1152 -BI 997 -4.19 89'j -4,66 

Hal 636 10,43 635 -UI 592 -2,16 556 -a5 532 -3,02 392 -3.73 314 -4,11, 

2-Sided p-Value for Pairwise Comparison 

0Iz vs Hal ,725 ,261 .153 .148 ms 056 
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Table 7.2.4.13 PANSS Negative ToM Score Vlsitwlse Ch!nq! from ~!'Iine IlOCFl HOAJ Ac\M Phase 
tlGdi 

Treabnent Baseline WeekI Week 2 Week 3 Week 4 Week 5 
Groups n Mean n Mean n Mean n Mean n Mean n Mean 

012 1312 2402 1311 ·111 1311 -22S 1312 -HS 1312 -3.79 1312 .. 4.23 

Hal 636 2441 635 -131 636 -233 636 -2.15 636 -3.0S 636 -3.23 

2-Sided p-Value for Pairwise Comparison 

012 '" Hal .713 .341 .151 .090 .046 

Table 7.2.4.14 PANSS Negative Total Score VlsItwIse CMnge from Baseline IOC} HGAJ Ac\M Phase 

TIft_t 
Groups 

0Iz 

Hal 

0Iz '" lla1 

Baseline 
D Mean 

1312 24.02 

636 24.47 

D 

WOJIlt.I 
Mean 

1311 -117 

635 -1.37 

.240 

n 
Week 2 

Mean 

1249 -2.36 

592 -2.43 

.755 

n 

WOJIlt. 
Week 3 

Mean 

1190 -3.51 

5SG -3.05 

D 

W0JIlt.4 
Mean 

1152 .... 22 

532 -3.44 

2-Sided p-Va1ue for Pairwise Comperison 

.076 .007 
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• 

D 

Week~ 

Mean 

996 -5.35 

392 .... 62 

.022 

• -

Week 6 
D Mean 

1312 .... 46 

636 -3.IS 

.012 

Week 6 
D Mean 

899 -6.06 

314 .... 97 

.003 
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T eble 7.2.4.15 COl Severity Score Vlsitwl .. C"-t! from Baseline fLOCf) HOAJ Ac:utII Phase 
Week 

Treatment Baseline WeekI Week 2 Wee~ 1 Week 4 WeekS Week 6 

Groups n Mean n Mean r Mean n Mean n Mean n Mean n Mean 

Olz \318 468 \J IS .Q 19 \3IS .QJ9 \3IS .Q56 IJIS .Q.70 IJI8 .Q.SJ \JIS .Q.97 

Hal 640 473 6J9 .Q IS 6J9 .QJ9 640 .oS I 640 .Q.56 640 .Q62 640 .Q.6S 

2·Sided p-Value for Pairwise CompariSOl. 

OIz ... HaI OS9 .445 .J06 .2JS .044 .029 

Teble 1.2.4.1' COl SeverIty Score Vlsitwise ChMge from a. .. 1Ine fOCI HOAJ AcuIa Phase 
Week 

Trabnmt Bueline Week I Week 2 WeekJ Week 4 WeekS Week 6 

Groups n Mean n Mean n Mean n Mean n Mean D Mean n Mean 

0Iz \J18 468 \JI8 .Q 19 1261 .Q.41 1191 -<1.62 1161 .(I.BO 1004 -1.09 1191 ·\39 

Hal 640 41J 639 .Q 18 592 .(143 559 .Q.60 534 -0.67 392 .(1.93 315 -\.17 

2-Sided p-'{ aJue for Pairwise eamp.r;-

0Iz ... Hal .724 .724 .SU .010 .004 <.001 
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Table 8.1.1.1 Deaths During Study or Within 30 Days of Study Discontinuation, Overall Integrated Database. 

Study Drug Study Inv-Pt No. Age Gender Dose Duration Associated Adverse Events a (Cause of Death) 

Olanzapine E003 103-1105 26 M 15 mg/day 49 days Suicide by hanging 

Olanzapine E003 105-1056 32 M 7.5 mg/day 19 days Suicide by jumping from window. Death occurred after study participation 
but within 30 days of study discontinuation. 

Olanzapine E003 105-1061 18 M 12.5 mg/day 37 days Suicide by shooting 

Olanzapine HGAJ 035-0206 37 M 15 mg/day 15 days Heart arrest, Arterial thrombosis. Patient diagnosed with severe 
atherosclerotic occlusion of the cardiac arteries, including total blockage of 
the right descending artery with a thrombus overlying plaque, that led to 
coronary thrombosis and death. The patient's father died at age 39 of a 
similar medical condition. 

Olanzapine HGAJ 040-0850 38 F 15 mg 59 days Suicide by jumping off bridge. 

Olanzapine HGAJ 042-0507 41 M 5 mg 270 days Suicide by slashing wrists/death due to blood loss. 

Olanzapine HGAJ 049-1257 28 M 20 mg 217 days Suicide by jumping in front of subway train. Death occurred after study 
participation but within 30 days of study discontinuation. 

Olanzapine HGAJ 051-0319 35 F 20 mg 141 days Lung edema, Sudden death, Subarachnoid hemorrhage, Petechia . 

Olanzapine HGAJ 069-1309 52 F 20 mg 22 days Suicide. Death occurred after study participation but within 30 days of 
study discontinuation. 

Olanzapine HGAJ 203-2490 40 M 10 mg 168 days Suicide by cutting ulnar arterieslbleeding to death. 

Olanzapine HGAJ 306-2837 47 M 10 mg l21 days Suicide by jumping out of window 

Olanzapine HGAJ 329-3158 19 M 20 mg 99 days Suicide, method unspecified. 

Olanzapine HGAJ 338-3266 28 M 5 mg 64 days Suicide by overdose of mUltiple medications and alcohol. 

Olanzapine HGAJ 752-6057 63 M 5 mg 20 days Coronary artery disorder, Myocardial infarct, Lung edema, Brain edema. 
Death occurred after study participation but within 30 days of study 
discontinuation. 

Olanzapine HGAJ 990-7728 44 F 15 mg· 60 days Accidental injury 

Olanzapine HGAO 006-0615 71 M __ ~_I1!L ___ '---__ 122 days AIJnea,J\spiration pneu_monia ____ 
--
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Olanzapine HGAO 012-1208 80 M 5 mg 46 days Patient had aspiration pneumonia and family declined feeding tube. Patient 
developed dysphagia and aspiration pneumonia on 12 Dec 94 while taking 
olanzapine which was then dIscontinued 15 Dec 94. Death occurred C. :J 
r. :J 

Olanzapine HGAO 019-1903 78 M 1 mg 13 days Cerebrovascular accident 

Olanzapine HGAO 020-2003 88 M 1 mg 11 days Patient reported to have died from congestive heart failure. Death 
occurred after study participation but within 30 days of study 
discontinuation. 

Olanzapine HGAO 022-2210 88 F 3 mg 37 days Respiratory disorder. Death occurred after study participation but within 
30 days of study discontinuation. 

Olanzapine HGAP 005-1215 63 M 15 mg 65 days Myocardial infarct 

Olanzapine FlD-MC- 241-2409 71 M The patient died 7 days post-operatively from heart failure after undergoing hip replacement. 
HGBT Olanzapine had been discontinued the day prior to surgery. 

Haloperidol E003 302-3028 35 M 20 mg 56 days Suicide by jumping from 4th floor window. Hemorrhage. Death occurred after study 
participation but within 30 days of study discontinuation. 

Haloperidol HGAJ 041-0394 45 M 20 mg 417 days Death. Patient found dead in his apartment. Investigator attributed death to natural causes. 
COSTART classification term to be updated to sudden death on Form FDA 1639 Drug 
Experience Report.. Death occurred 25 days after study participation. 

Haloperidol HGAJ 321-3136 43 M 20 mg 206 days Heart arrest. Coma 

Placebo HGAD 020-1957 34 M NA NA Suicide 

Placebo HGAO 007-0712 87 M NA NA Myocardial infarct. confusion 

Abbreviations: Inv-Pt No. = investigator-patient number; M = male; F = female. 
a COSTART classification terms contained in integrated primary safety database and FDA Form 1639 Drug Experience Reports. 
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Table8.1.2.2.2 Adverse Events Reported as Reason 
for Discontinuation in Olanzapine-Treated Patients 
Primary Integrated Database 

Event Classification 

Patients Discontinued 

Schizophrenic reaction 
Depression 
Hostility 
Suicide attempt 
SGPT increased 
Unintended pregnancy" 
Creatine phosphokinase increased 
Agitation 
Convulsion 
Somnolence 
Weight gain 
Intentional overdose 
Anxiety 
Diarrhea 
Lab test abnormal 
Personality disorder 
Accidental injury 
GGT increased 
Hypertension 
Leukopenia 
Liver function tests abnormal 
Paranoid reaction 
Accidental overdose 
Grand mal convulsion 
Hypertonia 
Insomnia 
Nervousness 
Overdose 
Peripheral edema 
Rash 
Metrorrhagia" 
Akathisia 
Allergic reaction 
Amblyopia 
Asthenia 
Bilirubinemia 
Cerebrovascular accident 
Delusions 
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Olanzapine 

(N=25 00) 
n (%) 

372 (14.9) 

62 (2.5) 
44 (l.8) 
17 (0.7) 
17 (0.7) 
15 (0.6) 
5 (0.6) 

14 (0.6) 
12 (0.5) 
12 (0.5) 
9 (0.4) 
7 (0.3) 
6 (0.2) 
5 (0.2) 
5 (0.2) 
5 (0.2) 
5 (02) 
4 (0.2) 
4 (0.2) 
4 (0.2) 
4 (0.2) 
4 (0.2) 
4 (0.2) 
3 (0.1) 
3 (0.1) 
3 (0.1) 
3 (0.1) 
3 (0.1) 
3 (0.1) 
3 (0.1) 
3 (0.1) 
1 (0.1) 
2 (0.1) 
2 (0.1) 
2 (0.1) 
2 (0.1) 
2 (0.1) 
2 (0.1) 
2 (0.1) 
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Drug dependence 2 (0.1) 
Headache 2 (0.1) 
Hepatitis 2 (0.1) 
Intentional injury 2 (0.1) 
Syncope 2 (0.1) 
Thinking abnormal 2 (0.1) 
Urinary retention 2 (0.1) 
Abdominal pain 1 (0.0) 
Abnormal stools 1 (0.0) 
Acne 1 (0.0) 
Anemia 1 (0.0) 
Apnea 1 (0.0) 
Asthma 1 (0.0) 
Bladder neoplasm 1 (0.0) 
Bradycardia 1 (0.0) 
Breast carcinoma 1 (0.0) 
Cellulitis 1 (0.0) 
Confusion 1 (0.0) 
Creatinine increased 1 (0.0) 
Dehydration 1 (0.0) 
Depersonalization 1 (0.0) 
Diabetes mellitus 1 (0.0) 
Dizziness 1 (0.0) 
Dyspnea 1 (0.0) 
Dystoma 1 (0.0) 
Eczema 1 (0.0) 
Emotional lability . 1 (0.0) 
Endocrine disorder 1 (0.0) 
Euphoria 1 (0.0) 
Eye disorder 1 (0.0) 
Fever 1 (0.0) 
Flatulence 1 (0.0) 
Hallucinations 1 (0.0) 
Heart arrest 1 (0.0) 
Hemoptysis 1 (0.0) 
Herpes simplex 1 (0.0) 
Hypoglycemia 1 (0.0) 
Hyponatremia 1 (0.0) 
Hypothyroidism 1 (0.0) 

Incoordination 1 (0.0) 
Libido increased 1 (0.0) 
Lymphoma-like reaction 1 (0.0) 
Myocardial infarct 1 (0.0) 
Myoclonus 1 (0.0) 
Myopathy 1 (0.0) 
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.. 
, . 

Neoplasm I (0.0) 
Neurosis 1 (0.0) 
Pain 1 (0.0) 
Pancreatitis 1 (0.0) 
Pathological fracture 1 (0.0) 
Peptic ulcer 1 (0.0) 
Psychotic depression 1 (0.0) 
Respiratory disorder 1 (0.0) 
Sudden death 1 (0.0) 
Thrombocytopenia 1 (0.0) 
Tooth disorder 1 (0.0) 
Tremor I 1 (0.0) 
Urinary tract infection 1 (0.0) 
Urticaria 1 (0.0) 
Vascular anomaly 1 (0.0) 
Ventricular arrhythmia 1 (0.0) 
Vomiting 1 (0.0) 

a Denominator used was for females only (N=892). 
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- .!~- Table 8.1.5.2.1. Treatment-Emergent Adverse Events Placebo-Controlled 
Integrated Database Acute Phase (Events Ordered by Body System and by 
Decreasing Frequency Within the Olanzapine Treatment Group) . 

Body System/Adverse Eventa 

Body As a Whole 

Headache 

Pain 

Fever 

Abdominal pain 

Back pain 

Chest pain 

Surgical procedure 

Neck rigidity 

Intentional injury 

Cardiovascular System 

Postural hypotension 

Tachycardia 

Hypotension 

Digestive System 

Constipation 

Dry mouth 

GGT increased 

Increased appetite 

Hemic and Lymphatic System 

Leukopenia 

Metabolic and Nutritional Disorders 

SGPT increased 

Weight gain 

Edema 

Peripheral edema 

SGOT increased 

Creatine phosphokinase increased 

Musculoskeletal System 

Arthralgia 

Joint disorder 

Twitching 

Nervous System 

Somnolence 

Agitation 

Insomnia 

Nervousness 

Hostility 

Percentage of Patients Reporting Event 

Olanzapine 
(N=248) 

17 

10 

5 

4 

4 

4 

3 

2 

1 

5 

4 

2 

9 

7 

2 

2 

1 

8 

6 

2 

2 

2 

1 

3 

2 

2 

26 

23 

20 

16 

15 

Placebo 
(N=118) 

15 

9 

3 

2 

3 

2 

2 

1 

o 

2 

1 

1 

3 

4 

o 

3 

o 
o 
o 
o 

2 

1 

1 

15 

17 

19 

14 

14 
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Table 8.1.5.2.1 Treatment-Emergent Adverse Events Placebo-Controlled 
Integrated Database Acute Phase (Events Ordered by Body System and by 
Decreasing Frequency Within the Olanzapine Treatment Group) 

(continued) 

Body System/Adverse Eventa 

Nervous System (cont.) 

Dizziness 

Anxiety 

Personality disorder 

Akathisia 

Hypertonia 

Speech disorder 

Tremor 

Amnesia 

Drug dependence 

Euphoria 

Neurosis 

Respiratory System 

Rhinitis 

Cough increased 

Pharyngitis 

Skin and Appendages 

Fungal dermatitis 

Vesiculobullous rash 

Special Senses 

Amblyopia 

Blephari tis 

Corneal lesion 

Urogenital System 

Menstrual disorderb 

Percentage of Patients Reporting Event 

Olanzapine 
(N=248) 

11 

9 

8 

5 

4 

4 

2 

2 

2 

10 

5 

5 

2 

2 

5 

2 

1 

2 

Placebo 
(N=118) 

4 

8 

3 

3 

o 
o 
o 
o 

6 

3 

3 

o 
1 

o 

o 

a Events reported by at least 1% of patients treated with olanzapine, except the following events 
which had an incidence equal to or less than placebo: abnormal dreams, accidental
injury, anorexia, apathy, asthenia, cogwheel rigidity, confusion, conjunctivitis, 
diarrhea, depression, dysmenorrheab, dyspepsia, ecchymosis, emotional lability, 
hallucinations, hyperkinesia, hypertension, hypokinesia, libido increased, 
myalgia, nausea, paranoid reaction, paresthesia, pruritus, rash, schizophrenic 
reaction, sweating, thinking abnormal, tooth caries, vaginitisb, vomiting. 

b Denominator used was for females only (olanzapine, N=41; placebo, N=23). 
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Table 8.1.5.2.2 Other Events Observed During the Premarketing Evaluation 
of olanzapine-Primary safety database (N=2500). Events listed in the above 
table (8.1.5.2.1) are not included in this table. 

Body As A Whole--Frequent: flu syndrome and suicide attempt; Infrequent: 
allergic reaction, chills, chills and fever, cyst, face edema, hangover 
effect, intentional overdose, malaise, moniliasis, neck pain, overdose, pelvic 
pain, and photosensitivity reaction; Rare: abdomen enlarged, hypothermia, and 
sudden death. 

Cardiovascular System--Infrequent: cerebrovascular accident, hemorrhage, 
migraine, palpitation, syncope, vasodilatation, and ventricular extrasystoles; 
Rare: AV block, atrial arrhythmia, bundle branch block, Gongestive heart 
failure, heart arrest, QT i~terval prolonged, thrombophlebitis, and 
ventricular arrhythmia. 
Digestive System--Frequent: increased salivation, nausea and vomiting, and 

thirst; Infrequent: aphthous stomatitis, dysphagia, eructation, esophagitis, 
fecal incontinence, flatulence, gastritis, gastroenteritis, gingivitis, 
glossitis, hepatitis, melena, mouth ulceration, oral moniliasis, periodontal 
abscess, rectal hemorrhage, stomatitis, and tongue edema; Rare: colitis, 
enteritis, esophageal ulcer, hematemesis, nausea vomiting and diarrhea, 
pancreatitis, and" tongue discoloration. 

Endocrine System--Infrequent: diabetes mellitus and goiter; Rare: diabetic 
acidosis, hyperthyroidism, and hypothyroidism. 

Hemic and Lymphatic System--Infrequent: cyanosis, leukocytosis, 
lymphadenopathy, and thrombocythemia; Rare: lymphoma like reaction. 
Metabolic and Nutritional Disorders--Frequent: weight loss; Infrequent: 

alkaline phosphatase increased, bilirubinemia, dehydration, hyperglycemia, 
hyperkalemia, hyperuricemia, hypoglycemia, hypokalemia, hyponatremia, ketosis, 
and water intoxication; Rare: hypercholesteremia, and hyperlipemia. 
Musculoskeletal System--Infrequent: arthritis, bursitis, leg cramps, 

myasthenia, and rheumatoid arthritis; Rare: bone pain, myopathy, and tetany. 
Nervous System--Frequent: extrapyramidal syndrome and tardive dyskinesia; 

Infrequent: abnormal gait, antisocial reaction, ataxia, buccoglossal syndrome, 
eNS stimulation, coma, convulsion, delirium, depersonalization, dyskinesia, 
dystonia, grand mal convulsion, hypesthesia, hypotonia, incoordination, libido 
decreased, oculogyric crisis, stupor, vertigo, and withdrawal syndrome; Rare: 
acute brain syndrome, choreoathetosis, facial paralysis, intracranial 
hypertension, myoclonus, neuralgia, neuropathy, nystagmus, psychotic 
depression, and subarachnoid hemorrhage. 
Respiratory System--Frequent: dyspnea; Infrequent: apnea, asthma, epistaxis, 

hemoptysis, hyperventilation, and voice alteration; Rare: aspiration 
pneumonia, hypoventilation, hypoxia, laryngitis, lung edema, and pleural 
effusion. 

Skin and Appendages--Infrequent: alopecia, contact dermatitis, dry skin, 
eczema, herpes simplex, herpes zoster, hirsutism, seborrhea, skin ulcer, and 
urticaria; Rare: exfoliative dermatitis, maculopapular rash, and skin 
discoloration. 

Special Senses--Infrequent: cataract specified, deafness, diplopia, dry eyes, 
ear pain, eye hemorrhage, eye pain, taste perversion, and tinnitus; Rare: 
abnormality of accommodation, cataract not otherwise specified, corneal 
opacity, glaucoma, iritis, keratoconjunctivitis, mydriasis, optic atrophy, 
optic neuritis, papilledema, pigment deposits lens, retinal degeneration, 
retinal detachment, and retinal pigmentation. 
Urogenital System--Frequent: hematuria, metrorrhagia*, urinary incontinence, 

and urinary tract infection; Infrequent: abnormal ejaculation*, abortion*, 
amenorrhea*, breast pain, cystitis, dysuria, female lactation, impotence*, 
menorrhagia*, polyuria, pyuria, urinary retention, urinary frequency, 
urination impaired, uterine fibroids enlarged*, uterine hemorrhage * , and 
vaginal hemorrhage*; Rare: albuminuria, breast neoplasm, oliguria, and 
priapism*. 

*Adjusted for gender. 
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Table 8.1.6.1.1 Laboratory tests performed in the olanzapine clinical 
development program. 

Liver Electrolytes 

ALT/SGPT Sodium 

AST/SGOT Potassium 

GGT Chloride 

Alk. Phosphatase Bicarbonate 

Bilirubin Nutritional 

Muscle Glucose, fasting 

Creatine Kinase Glucose, non-fasting 

Kidney Protein 

Creatinine Cholesterol 

Urea HDL Cholesterol 

Uric Acid LDL Cholesterol 

Phosphate Triglycerides 

Calcium Albumin 

Erythrocytes Leukocytes 

Hemoglobin Bands 

Hematocrit Neutrophils 

MCV Lymphocytes 

MCH Monocytes 

Urine Eosinophils 

Specific Gravity Basophils 

pH Platelets 

Other 

Prolactin by RIA 
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Table 8.1.6.3.1.1 Clinical Chemistry Analytes ,'. 

Mean Change from Baseline to Endpoint 
Placebo-Controlled Integrated Database Acute Phase 

Change to 
-----Baseline------ -----Endpoint----- p-Values 

Lab Lab Therapy 
Test Unit Therapy n Mean SD Mean SD (Int*l) 

-------- -------- --------- --------- --------- --------
AST U/L Olz 243 20.90 9.95 4.65 18.61 .087 

Placebo 115 21.41 9.52 -0.09 9.89 (.152) 

ALT U/L Olz 243 26.89 18.15 13 .13 55.19 .062 
Placebo 115 28.82 21.48 -0.53 18.95 (.219) 

CPK U/L Olz 243 176.78 350.04 11. 96 377.60 .246 
Placebo 115 140.21 161. 5 6 25.88 255.80 (.436) 

ALKPH U/L Olz 243 75.58 21.56 1. 63 12.52 .002 
Placebo 115 78.86 30.95 -3.33 16.24 (.455) 

GGT U/L Olz 243 29.93 19.88 4.08 16.30 <.001 
Placebo 115 34.24 24.16 -4.12 16.99 (.575) 

BUN mmol/L Olz 243 4.36 1.26 -0.00 1.33 .166 
Placebo 115 4.38 1.35 -0.14 1.31 (.416) 

CREAT umol/L Olz 243 97.12 14 .17 0.16 10.46 .861 
Placebo 115 99.33 15.30 -0.72 10.90 ( .150) 

CALC mmol/L Olz 243 2.33 0.12 -0.03 0.13 .081 
Placebo 115 2.31 0.11 -0.01 0.12 (.883) 

PHOS mmol/L Olz 243 1. 21 0.18 0.02 0.22 .003 
Placebo 115 1.25 0.21 -0.04 0.21 (.780) 

TPROT giL Olz 243 71.05 5.46 -1.09 5.02 .191 
Placebo 115 71.52 5.16 -0.57 5.40 ( .398) 

ALBUM giL Olz 243 41. 81 3.67 -1. 4 6 3.35 .001 
Placebo 115 41. 62 3.80 -0.08 3.53 (.935) 

NFGLU mmol/L Olz 243 5.26 1.19 0.16 1.59 .115 
Placebo 115 5.38 1. 29 -0.16 1.31 (.381) 

UR AC umollL Olz 243 306.60 67.96 30.35 49.48 <.001 
Placebo 115 310.28 78.28 3.27 43.32 (.622) 
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Table 8.1.6.3.1.1 Clinical Chemistry Analytes 
Mean Change from Baseline to Endpoint 
Placebo-Controlled Integrated Database Acute Phase (concluded) 

Change to 

-----Baseline------ -----Endpoint----- p-Values 

Lab Lab Therapy 
Test Unit Therapy n Mean SD Mean SD (Int*l) 

-------- -------- --------- --------- --------- --------
CHOL mmol/L Olz 243 5.04 1.14 0.23 0.93 <.001 

Placebo 115 5.17 1.12 -0.30 0.75 ( .532) 

T.BILI umol/L Olz 243 8.83 4.52 -0.33 3.51 <.001 
Placebo 115 8.44 3.65 1. 48 4.35 (.188 ) 

SODIUM mmol/L 01z 243 139.30 3.11 0.32 3.25 .314 
Placebo 115 139.30 2.23 0.07 2.72 (.436) 

POTAS mmol/L Olz 243 4.33 0.37 -0.11 0.41 .344 
Placebo 115 4.31 0.34 -0.07 0.40 ( .396) 

CHLOR mmol/L Olz 243 105.05 3.99 0.90 4.00 .062 
Placebo 115 104.98 2.93 0.25 3.28 ( .053) 

BICARB mmol/L Olz 243 23.92 2.63 -0.19 2.84 .367 
Placebo 115 23.87 2.77 0.20 2.99 (.921) 

PROLAC nmol/L Olz 225 0.35 0.47 0.15 0.38 .066 
Placebo 111 0.32 0.30 0.04 0.33 (.657) 

Note: n ~ Total number of patients in each treatment group having the variable in both baseline and 
postbaseline visits. 
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Table 8.1.6.3.1.2 Hematology Analytes 
Mean Change from Baseline to Endpoint 
Placebo-Controlled Integrated Database Acute Phase 

Lab 
Test 

HCT 

Lab 
unit 

1 

Therapy 

Olz 
Placebo 

HGB mml/L-Fe Olz 

RBC TIlL 
Placebo 
Olz 

MCHC 
Placebo 

mml/L-Fe Olz 
Placebo 

MCH fmol(Fe) Olz 
Placebo 

WBC GIlL Olz 
Placebo 

POLYS GIlL Olz 

LYMPHS GIlL 

MONOS GIlL 

EOSN GIlL 

BASO GIlL 

MCV fL 

PLTCT GIlL 

Placebo 
Olz 
Placebo 
Olz 
Placebo 
Olz 
Placebo 
Olz 
Placebo 
Olz 
Placebo 
Olz 
Placebo 

n 

243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 
243 
114 

Change to 
-----Baseline------ -----Endpoint----- p-Values 

Mean 

0.45 
0.44 
9.34 
9.29 
4.98 
4.94 

20.92 
21. 05 
1. 88 
1. 89 
8.16 
8.00 
5.14 
4.99 
2.25 
2.23 
0.53 
0.54 
0.18 
0.18 
0.07 
0.06 

89.84 
89.55 

274.77 
283.29 

SD 

0.04 
0.05 
0.80 
1. 02 
0.47 
0.50 
1. 01 
0.99 
0.11 
0.14 
2.73 
2.73 
2.37 
2.37 
0.70 
0.69 
0.20 
0.19 
0.16 
0.16 
0.03 
0.04 
5.71 
5.90 

63.41 
70.43 

Mean 

-0.01 
0.00 

-0.20 
0.01 

-0.08 
0.02 

-0.04 
0.03 

-0.01 
-0.00 
-0.36 
-0.22 
-0.28 
-0.10 
-0.08 
-0.05 
-0.01 
-0.04 
0.01 

-0.03 
-0.00 
-0.00 
-0.37 
-0.03 
-8.71 
-6.14 

SD 

0.03 
0.03 
0.56 
0.55 
0.30 
0.30 
1.04 
0.97 
0.06 
0.06 
2.23 
2.25 
2.07 
2.10 
0.60 
0.56 
0.18 
0.17 
0.12 
0.12 
0.03 
0.03 
3.60 
3.37 

47.50 
43.24 

Therapy 
(Int*l) 

.004 
(.242) 
<.001 
( .130) 
<.001 
( .100) 
.621 

(.842) 
.667 

(.205) 
.281 

( .157) 
.249 

(.265) 
.374 

( .198) 
.258 

(.749) 
.008 

(.986) 
.397 

( .160) 
.509 

( . 802) 
.726 

(.911) 

Note: n = Total number of patients in each treatment group having the variable in both 
baseline and postbaseline visits. 

Table 8.1.6.3.1.3. Urinary Analytes Mean Change from Baseline to 
Endpoint Placebo-Controlled Integrated Database Acute Phase 

Lab 
Test 

Lab 
Unit Therapy 

U-SPGR NO UNITS Olz 
Placebo 

U-PH U Olz 
Placebo 

n 

240 
113 

240 
113 

Change to 
-----Baseline------ -----Endpoint----- p-Values 

Mean 

1. 02 
1. 02 

6.06 
6.03 

SD 

0.01 
0.01 

0.77 
0.75 

Mean 

-0.00 
0.00 

-0.13 
0.04 

SD 
Therapy 
(Int*l) 

0.01 .037 
0.01 (.453) 

0.96 .022 
0.86 (.211) 

Note: n = Total number of patients in each treatment group having the variable in both 
baseline and postbaseline visits. 
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- . ... Table 8.1.6.3.2.1 Criteria for Identifying Patients with Potentially 
Clinically Significant Change in Clinical Chemistry Analytes 

Analyte Unit Low High 

AST/SGOT UIL 150 
ALT/SGPT UIL 165 
CPK: Female UIL 507 

Male UIL 594 
Alkaline UIL 420 
phosphatase 
GGT: Female UIL 135 

Male UIL 195 
Urea nitrogen mmollL 10.71 
Creatinine JlmollL 176.8 
Calcium mmollL 1.7465 2.994 
Phosphorus mmollL 0.48435 1.77595 
Sodium mmollL 129 160 
Total protein gIL 50 
Albumin gIL 25 
Glucose mmollL 2.4975 13.875 
(nonfasting) 
Uric acid: Female JlmollL 505.58 

Male JlmollL 624.54 
Total cholesterol mmollL 15.516 
Total bilirubin JlmollL 34.2 
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Table 8.1.6.3.2.2 Criteria for Identifying Patients with Potentially Clinically 
Significant Change in Hematology Analytes 

Analyte Unit Low High 

Hematocrit: Female 1 0.32 0.50 
Male 1 0.37 0.55 

Hemoglobin: Female rnmlIL (Fe) 5.8957 10.2399 
Male rnmlIL (Fe) 7.1369 11.4811 

RBC TIlL 3 6 
WBC GIlL 2.8 16.0 
Platelet count GIlL 75 700 
Neutrophils %WBC 15 
Eosinophils %WBC 10 

Table 8.1.6.3.2.3 Criteria for Identifying Patients with Potentially Clinically 
Significant Change in Urinary (UA) Analytes 

Analyte Low High 

VA-Specific 1.001 1.035 
Gravity 
VA-pH 4.6 8.0 
UA-RBC increase ;, 2 and score ;, 3 
VA-WBC increase ;, 2 and score ;, 3 
VA-Casts increase ;, 2 and score ;, 3 
VA-Protein increase ;, 2 and score ;, 3 
VA-Ketones increase ;, 2 and score;, 3 
VA-Glucose increase ;, 2 and score ,,3 
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TABLE 8.1.6.3.2.4 

Proportions of Patients Having Potentially Clinically Significant Changes in Chemistry 
variables in the Acute Phase of Placebo-Controlled Studies 

OLANZAPINE PLACEBO HALOPERIDOL p-value 
Variables (Olanz vs 

Total Abnormal Total Abnormal Total Abnormal Plac) 
Patients # % Patients # % Patients # % 

CPK-High 229 12 5% 108 2 2% 62 1 2% 0.240 

GGT-High 243 1 <1% 115 0 0% 66 0 0% 0.559 

Glucose-High 243 1 <1% 115 1 <1% 66 1 2% 0.540 

Phosphorus-High 238 1 <1% 113 0 0% 66 1 2% 1.00 

SGOT-High 243 2 <1% 114 0 0% 66 0 0% 1. 00 

SGPT-High 243 6 3% 115 0 0% 65 0 0% 0.183 

TABLE 8.1.6.3.2.5 

Proportions of Patients Having Potentially Clinically Significant Changes in Hematology 
Variables in the Acute Phase of Placebo-Controlled Studies 

OLANZAPINE PLACEBO HALOPERIDOL p-value 
(Olanz vs 

Variables Total Abnormal Total Abnormal Total Abnormal Plac) 
Patients # % Patients # % Patients # % 

Hematocrit-High 238 2 <1% 113 0 0% 65 1 2% 1. 00 

Hematocrit-Low 241 3 1% 109 0 0% 66 0 0% 0.555 

RBC-High 238 1 <1% 114 2 2% 63 0 0% 0.246 

WBC-High 239 3 1% 110 0 0% 64 1 2% 0.555 

Eosinophils-High 242 2 <1% 110 0 0% 66 0 0% 1. 00 

TABLE 8.1.6.3.2.6 

Proportions of Patients Having Potentially Clinically Significant Changes in Urinalysis 
Variables in the Acute Phase of Placebo-Controlled Studies 

OLANZAPINE PLACEBO HALOPERIDOL p-value 
(Olanz vs 

Variables Total Abnormal Total Abnormal Total Abnormal Plac) 
Patients # % Patients # % Patients # % 

Glucose-High 240 1 <.1% 113 2 2% 65 0 0% 0.241 

RBC-High 237 1 <1% 112 0 0% 65 0 0% 1. 00 
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Table 8.1.7.3.1 Vital Signs and Weight 
Mean Change from Baseline to Endpoint 
Placebo-Controlled Integrated Database Acute Phase 

Baseline Endpoint Change I OVerall 
�---------------+---------------+------------------------+-------

I Mean I Std I Mean I Std I n I Mean I Std Ip-Value 
1-------------------------------+-------+-------+-------+-------+--------+-------+-------+-------
Vital IPooled Therapy I I I I I I I I 
---------------+---------------1 I I I I I I I 
Orthostatic SyslOlz I -0.521 10.891 -1.351 11.431 2371 -0.831 12.991 .246 
BP 1---------------+-------+-------+-------+-------+--------+-------+-------+-------

I Placebo I -1. 861 11.121 -1. 361 10.081 1121 0.50 I 11. 671 
---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------
Standing IOlz 78.961 10.191 79.951 10.321 2401 0.991 12.071 .406 
Diastolic BP 1---------------+-------+-------+-------+-------+--------+-------+-------+-------

I Placebo I 79.731 10.121 79.·501 11.221 1131 -0.221 14.391 
---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------
Standing Pulse IOlz 87.611 14.611 90.311 13.231 2371 2.701 15.701 .125 

1---------------+-------+-------+-------+-------+--------+-------+-------+-------
I Placebo I 87.881 12.90 I 88.761 12.921 1111 0.871 13.811 

---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------
Standing IOlz I 117.771 15.251 119.931 15.141 2401 2.161 14.611 .089 
Systolic BP 1---------------+-------+-------+-------+-------+--------+-------+-------+-------

I Placebo I 117.721 15.631 117.711 14.991 1131 -0.011 14.411 
--~------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------1 

Supine IOlz I 75.531 9.991 75.471 9.731 2401 -0.061 11.401 .5591 
Diastolic BP 1---------------+-------+-------+-------+-------+--------~-------+-------+-------I 

I Placebo I 75.601 9.101 75.501 9.331 1141 -0.101 10.531 I 
---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
Supine Pulse IOlz I 79.361 13.511 81.001 12.651 2401 1.651 14.181 .5601 

1---------------+-------+-------+-------+-------+--------+-------+~------+-------I 

I Placebo I 79.721 12.241 80.521 12.491 1141 0.801 14.271 I 
---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
Supine SystoliclOlz I 117.011 13.401 118.521 14.011 2401 1.511 14.831 .8241 
BP 1---------------+-------+-------+-------+-------+--------+-------+-------+-------1 

I Placebo I 115.501 13.661 116.731 12.511 1141 1.231 13.661 I 

NDA 20-592 194 

.. ; ".!:., 



P
D

F
 page 242

Table 8.1.7.3.1 Vital Signs and Weight 
Mean Change from Baseline to Endpoint 
Placebo-Controlled Integrated Database Acute Phase 
(concluded) 

Baseline Endpoint Change I Overall I 
1---------------+---------------+------------------------+-------1 
I Mean I Std I Mean I Std I n I Mean I Std Ip-Valuel 

1-------------------------------+-------+-------+-------+-------+--------+-------+-------+-------1 
I Vital IPooled Therapy I I I I I I I I I 
1---------------+---------------1 I I I I I I I I 
ITettperature (C)IOlz I 36.541 0.491 36.611 0.481 2411 0.071 0.571 .4751 
I 1---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
I . I Placebo I 36.591 0.431 36.721 0.481 1141 0.131 0.511 I 
1---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
I Weight (kg) IOlz I 79.631 18.331 82.421 17.501 2391 2.801 6.781 <.0011 
I 1---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
I I Placebo I 79.901 17.001 79.491 17.151 1131 -0.411 2.901 I 
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Table 8.1.7.3.2.1 Criteria for Identifying Patients with Potentially 
Clinically Significant Change in Vital Signs and Weight. 

Parameter Low High 

Supine systolic BP (mm Hg) 

Standing systolic BP (mm Hg) 

Supine diastolic BP (mm Hg) 
Standing diastolic BP (mm Hg) 

Supine pulse (bpm) 

Standing pulse (bpm) 

Temperature ( F)a 

Weight (kg) 

Orthostatic hypotension (mm 
Hg)b 

a Converted to Celsius for analysis. 

90 and decrease 20 

90 and decrease 20 

50 and decrease 15 
50 and decrease 15 

< 50 and decrease 15 

< 50 and decrease 15 

decrease 7% 

30 mm Hg decrease in systolic 
BP (supine to standing) 

180 and increase 20 

180 and increase 20 

105 and increase 15 

105 and increase 15 

> 120 and increase 15 

> 120 and increase 15 

101 F and increase 2 

increase 7% 

b In the individual clinical study reports, the criterion for orthostatic hypotension was a 20 nun Hg decrease in systolic blood pressure 
(BP) (supine to standing). 
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Table 8.1.7.3.2.2. Incidence of Potentially Clinically Significant Changes in Vital Signs and Weight Placebo-Controlled Integrated Database Acute 
Phase 

IAbno~l Vitals Cochran-
I Fisher's Mantel-
1 Olz Placebo Exact Haenszel 
I 1------------------+------------------+----------+----------1 
I I N I n I % I N I n I '" I P-value I P-value I 
1-------------------------------+-----+----+-------+-----+----+-------+----------+----------1 
IVital I Direction I I I I I I I I I 
1---------------+---------------1 I I I I I I I I 
10rthostatic SyslDecrease I I I I I I I I I 
IBP I I 2371 131 5.5% I 1111 21 1.8% I .1581 .1721 
I-----~---------+---------------+-----+----+-------+-----+----+-------+----------+----------1 

I Standing I High I 2391 101 4.2% I 1121 31 2.7% I .7621 .3651 
IDiastolic BP 1---------------+-----+----+-------+-----+----+-------+----------+----------1 
I I Low I 2391 01 0.0% I 1131 31 2.7% I .0321 .0031 
1---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
Istanding pulse IHigh I 2321 91 3.9% I 1091 41 3.7% I 1.001 .7441 
I 1---------------+-----+----+-------+-----+----+-------+----------+----------1 
I I Low I 2371 01 0.0% I 1111 01 0.0% I n/al n/al 
1---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
I Standing I High I 2401 11 0.4% I 1131 01 Cl.O% I 1.001 .5571 
Isystolic BP 1---------------+-----+----+-------+-----+----+-------+----------+----------1 
I I Low I 2311 171 7.4% I 1071 61 5.6'" I .6471 .775 I 
1---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
I supine I High I 2381 0 I 0.0% I 1141 21 1.8% I .1041 .0611 
IDiastolic BP 1---------------+-----+----+-------+-----+----+-------+----------+----------1 
I I Low I 240 I 61 2.5% I 1141 11 0.9% I .4361 .485 I 
1---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
I Supine Pulse I High I 2391 11 0 . 4% I 1141 0 I 0 . 0% I 1.00 I .5561 
I 1---------------+-----+----+-------+-----+----+-------+----------+----------1 
I I Low I 2391 41 1.7% I 1141 11 0.9% I 1.001 .7661 
1---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
I Supine Systolic I High I 240 I 0 I 0.0% I 1141 0 I 0.0% I n/a I n/a I 
IBP 1---------------+-----+----+-------+-----+----+-------+----------+----------1 
I I Low I 2351 131 5.5'" I 1091 31 2.8% I .4091 .5351 

ITemperature (C) IHigh 2411 11 0.4% I 1141 01 0.0'" I 1.001 .5571 
1---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
IWeight (kg) I Gain I 2391 701 29.3% I 1131 31 2.7% I <.0011 <.0011 
I 1---------------+-----+----+-------+-----+----+-------+----------+----------1 
I ILoss I 2391 61 2.5," I 1131 71 6.2% I .1261 .1261 
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Table 8.1.8.3.1 ECG Intervals and Heart Rate Mean Change from Baseline to Endpoint 
Placebo-Controlled Integrated Database Acute Phase 

I Baseline I Endpoint I Change I Overall I 

� ---------------+---------------+------------------------+-------1 Mean I Std I Mean I Std I n I Mean I Std Ip-Value 
-------------------------------+-------+-------+-------+-------+--------+-------+-------+-------1 
ECG Interval IPooled Therapy I I I I I I . I I I 

;~~-;;;;~-;;~;-r~i;------------I 76.251 14.251 78.691 13.901 2101 2.441 15.521 .1211 

(bpm) l;i;~;b~--------r--;;:;4r--~;:;~i--;;:4~i--~2:6~i------~~i---~:~6i--~2:~4r-------1 
---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
ECG PR IntervallOlz I 0.161 0.021 0.161 0.021 2091 0.001 0.011 .585 1 

(sec) l;i;~;b~--------r---~:~6r---~:~~r---~:~6i---~:~2i------~~r--:~:~~r---~:~~r-------I 
I;~~-Q;~--------i~i;------------i---~:~~i---~:~~i---~:~~i---~:~~i-----2~~i--:~:~~i---~:~~i---:~~21 
IInterval (sec) 1---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
I I Placebo I 0.081 0.011 0.081 0.011 981 0.001 0.011 1 

1_--------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------11 
IECG QT IOlz I 390.061 21.631 391.391 22.221 2101 1.321 25.841 .297 

I~~~~~fted i;i;~;b~--------i-;~2:~~i--2~:~8i-;~~:;~i--~~:;~i------~~i--:~:~~i--2~:24i-------1 
1---------------+---------------+-------+-------+-------+-------+--------+-------+-------+-------1 
IECG QT IntervallOlz I 349.811 32.851 345.001 29.721 2101 -4.811 31.011 .310 1 

1 (msec) l;i;~;b~--------i-;4~:;~i--;~:~6i-;4;:~~i--2;:~2i------~~i--:i:~4i--2;:~6i-------1 
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Table 8.1.8.3.2.2. Incidence of Potentially Clinically Significant Change inECG Intervals and Heart Rate 
Placebo-Controlled Integrated Database Acute Phase 

IAbnormal ECG Intervals I I Cochran- I 

I I Fisher's I Mantel- I 
Olz I Placebo Exact Haenszel 

� ------------------+------------------+----------+----------1 N I n I % I N I n I % I P-value I P-value 
-------------------------------+-----+----+-------+-----+----+-------+----------+----------1 
ECG Interval I Direction I I I I I I I I 

;;~-~~~~~-;~~~-i~i~~-----------I 2091 21 1.0% 1 ·981 11 1.0% 1 1.001 .7421 

i ~~~- -----------i --; ~~ i ---~ i --~ ~ ~% -i ---~~ i ---~ i --~ ~ ~% -i -------.~i ~ i -------~i ~ I 
---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 

I ECG PR Interval I High I 1911 71 3.7% I 951 21 2.1% I .7221 .527 I 
1---------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
I ECG QRS . I High I I I I I I I I 

l:~:::~::-------l---------------l--:::l--:~l--::~~-l---~:l---~l--::~~-l------::~:l------::~:I 
I ECG QT I High I I I I I I 1 I I 
corrected I 202 111 5.4% 1 92 41 4.3% I .783 .639 

1_--------------+---------------+-----+----+-------+-----+----+-------+----------+----------1 
IECG QT IntervallHigh I 2091 01 0.0% I 981 01 0.0% I n/al n/a 
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I. .acltqroUDd 

Eli Lilly and Company 

Olanzapine (ZYPREXA) 

Symptoms of Psychotic Disorders 

Four-month Safety Update 

January 12, 1996 

JIlnuary 16, 1996 

On September 21, 1995, the sponsor submitted NDA 20-592 for 
the approval of olanzapine, a novel serotonin/dopamine 
receptor antagonist, in the treatment of symptoms of psychotic 
disorderli. The safety database cutoff datlls were 6/30/95 (for 
deaths and serious adverse events) and 2/14/95 (for other 
safety data). This submission contains their first four-month 
safety update to their original submission. 

II. CliDical Data 

A. Da.criptioD of 8ubaittad Data 

This update consists of safety data from 2/15/95 through 
10/31/95· for deaths and serious adverse events and from 
2/15/95 through 7/14/95 for all other types of safety data. 
This data was; categorized, in parallel with data in the 
original submission, into a Primary Safety Database and a 
Secondary Safety Datab&se. 

Primary Safety pat abase 
The Primary Safety Database consists of data from open-label 
extensions of four Phase 2/3 multi~enter trials (HGAD, HGAP, 
E003, and HGAO), from double-blind and open-label extensions 
of one Phase 3 multicenter study (HGAJ), and seven open-label 
Phas. 3 trials (HGBB, HGBI, HGBX, HGCA, HGBT, HGBK, and HGCG) • 
The&e stUdies are all described in the clinical review of the 
C"riginal NDA submission except for HGBK (Open Label olanzapine 
in Treatment-Refrac~o~y Schizophrenics) and HGCG (Open Label 
Experience with O~dnzapine). 

Data was provided in the form of line listings of patients 
with the following types of events: 
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• Deaths 
• Drc)pou'Cs due to Adverse Ev.nt~ 
• Serious Adverse Events 
• Potentially Clinically significant (PCS) Adverse Events 
• PCS Changes in Vital Signs and Weights 
• PCS Changes in Chemistry Analytes 
• PCS Changes in Hematology Analytea 
• PCS Changes in Urinary Analytes 
• PCS Changes in ECG Intervals and Heart Rate 

The criteria used to identify these patients was identical to 
that applied in the original NDA database, with one exception: 
the ,criteria for a PCS change in body weight was an increase 
of 15' or a decrease of 7'. 

Individual summaries for listed patients were included for 
events occurring in the 2/15/96 to 7/14/96 interval; 
annotations to the line listings are given for some later 
events. 

Secondary Safety Database 
The Secondary Safety Database consists of information from 
nine clinical pharmacology ~tudies (HGAU, HGAW, HGAX, HGCB, 
HGCC, HGCE, HGCD, E002, and 205E), four open-label studies 
conducted in Japan (202E, 2031, 204E, and 208E), and six 
ongoing, blinded Phase 3 s'l:udies (HGBA, HGBG, HGBH, HGBJ, 
HGBL, and HGBU). 

Listings were provided for the following patients: 

• Deaths 
, Serious, unexpected, possibly causally related adverse 
e\Tents ("Alert" events). 
• Dropouts due to Adverse Events (clinical pharmacoloqy and 
Japanese open-label studies only). 

Individual summaries for the listed patients were provided for 
events occurring in the 2/15/96 to 7/14/96 timeframe; 
annotations to the line listings are given for some later 
events. 

B. ~evi.v Methodology 

Line lis~ings of COSTART terms were examined tor all deaths, 
serious cor "alert" events, or events leading to 
discontinuat.ion, to detect the occurrence of any adverse 
events judged to be clinically important. Fer any such event 
or any event with a non-specific =OSTART tezlII, the 
corresponding patient summary WI!IS reviewed. For cases of 
serious adverse evet.ts of concern without a narrative summary, 
the corresponding 1(,-Oay Alert Report was located in the 
Division DocUlllent Rooll: to obtain further information. .\ 
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judqement was made reqardinq possible causality to olanzapine. 

For potentially clinically siqnificant adverse eVlmts in the 
Primary Database, listinqs were examined to detect any eve~ts 
not previously observed in the oriqinal NDA database. 

Line listinqs of patients with potentially clinically 
siqnificant chanqes in laboratory, vital siqn, and EeG 
parameters were not examined in detail for the followinq 
reasons. Cbanqes in these parameters were more systematically 
evaluated in the oriqinal NDA database. Data in this update 
were larqely uncontrolled and from lonq-term use; patient 
exposure was not known, which did not permit the calculation 
of even uncontrolled incidence ~t'ates. Furthermore, chanqes in 
these parameters which were associated with clinical events 
should have been detected under the reviews of important 
adverse events. In short, a useful interpretation of the line 
listinqs for these variables, as presellted in this submission, 
would not have been possible. 

c. sumaary of Safety Pindinqs 

Deaths 
Three deaths were previously considered in the oriqinal 
clinical review of this NDA due to some overlap in the 
timeframes for includinq deaths between the oriqinal 
SUbmission and this update (i.e. 2/15/95 throuqh 6/30/95): 
HGAJ 315-~8" (suicide attempt), BGAP 5-1215 (pneumonia and 
myocardial infarction), and BGBT 241-240' (multiple orqan 
failure). No additional substantive information was provided 
relevant to these cases. 

Three new deaths were reported: BGAJ 1-1423 (cardiac arrest in 
a 64 y.o. female with breast cancer after 412 days of 
treatment), HGAP '-12'2 (heat stroke in a 60 y.o. female after 
539 days of treatment), and BQAJ 322-3008 (associated with 
epistaxis in a 56 y. o. male). Olanzapine was unlikely to play 
a role in the first death qiven the lenqth of treatment prior 
to death. A causative role is more likely in the second 
death, qiven the possibility of thermal dysrequlation with 
antipsychotic aqents, althouqh the duration of treatment prior 
to the event raises the question of non-druq factors. The 
last case, death associated with epistaxis, could not be 
further evaluated because of the limited data provided, to 
include information from the 10-DIiY Report: (FR9!:'.01612A 
submitted 10/17/95). 

Serious/"Alert" Adverse Eyents 
There were two cases of cardiomyopathy reported: BGBB 1-1001 
was a 44 y. o. male with a history of heart disease who 
developed atrial fibrillation 3 weeks after olanz&pine was 
discontinued following 116 days of therapy; shortly 
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, 
thereafter, he was diagnosed with myocarditis. BGBB 325-3251 
was a 59 y. o. male with prestudy PVC I 8 and a history of 
hypert~nsion and smoking who received olanzapine for 21 days. 
He experienced acute, severe blood pressure elevation at that 
time (205/145) and was hospitalized .edically for treat&ent. 
Subsequent echocardioqra.. revealed global hypokinesia and 
apparent low flow. He expired about 3 months later, 
presumably due to proqressive cardiac probl .... 

A 45 y.o. male (BGAJ 723-55.1) was diagnosed with hepatitis 
and hyperbilirubinemia (apparently without jaundice) after 708 
days of olanzapine therapy. Liver ultraso\4J1d indicated 
lipodystrophy and venous conge.tion. Review of the 
corresponding updated 10-Day Report (F195105668A subro'.itted 
12/12/95) revealed considerable confounding by heavy alcohol 
use and possibly by cardiac decompensation, resulting in liver 
congestion. 

Patient JB2031 .S-l was a 44 y.o. male who, ~fter 334 days of 
treatment, experienced hyponatremia (sodium- 110 mEq/L) 
(attributed to psychc1enic polydipsia) accompanied by fever, 
rigidity, coma, and elevated CPK (>22,000 U/L). He improved 
after olanzapine discontinuation. Neuroleptic malignant 
syndrome was suspected, based on a review of the 10-Day Report 
(JP95091135A submitted on 10/3/95). 

Patient J2031 62-2 was a 52 y.o. female treated with 
olanzapine 15 mg/day for 296 days when she developed 
hyponatremia and was diagnosed with SIADH. However, it was 
subsequently judged that her electrolyte imbalance was related 
to psychoqenic polydipsia, according to the 10-Day Report (JP 
95100424A) submitted on 10/24/95. 

Lastly, patient BGAJ 27-1526 was a 45 y.o. diabetic male who 
experienced a non-fatal cerebrovascular accident after 183 
days of treatment with olanzapine 15 mg/day. 

with the exception of possible NMS in Patient JB203B .S-l, 
these events were not judged to be causally related to 
olanzapine. 

piscontinuations due to Adyerse Eyents 
Excluding fatal or other serious/"alert" events which were 
discussed above, only two events leading to dropout were 
remarkable: 

Patient RGAJ 601-.sa, was a 36 y.o. male who was found to have 
hepatic steatosis after treatment with "lanzapine 5 mg/day for 
484 days. No etiology was mentioned, to include alcohol use. 

Patient RGAJ 7.-1357 was a 48 y.o. male with new onset 
congestive heart fail~re after receiving olanzapine 20 mg/day 
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for 254 days. He also had a postural decrease in systolic 
blood pressure of 34 mmHg. 

While a role for olanzapine in these events cannot be entirely 
ruled out, there certainly are other possible etiologias and, 
given experience in the larger NOA database, there does not 
appear to be a pattern of either hepatic steatosis OT cardiac 
failure associated with this drug. 

Potenti)lly Clinically Significant Adyerse Eyents 
Only three such events were reported: two cases of syncope 
(occurring after 647 and 466 days of treatmentj and one 
cerebrovascular accident (Bca.T 57-1011) after 452 days of 
therapy, which is described as resolving within one day and 
not leading to hospitalization. Both cerebrovascular 
accidents and syncope were reported among patients in the 
original NDA database. 

III. Conclusions an4 .eco .. en4ations 

Only two reported adverse events in this update were felt to 
be clinically important and attributable to olanzapine: 

• Possible drug-induced thermal dysregulation (BGAP 1-1262) • 

• Possible neuroleptic malignant syndrome (J£203£ 48-1). 

Both events are known to be associated with other 
antipsychotic agents and neither changes the previous 
conclusions regarding the overall safety and approvability of 
this drug. tlowever, standard statements regarding the 
potential effects on body teDlperature regulation and the 
possible occurrence of NMS with olanzapine should be included 
in labeling. 

cc: NDAI 20-592 
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Statiatieal Review ad Evalu.tioD 

ND,u: 20-592 

Applic:aDt: Eli Lilly .Dd Comp.DY 

N.me of Drug: Zyprex (olauzapiue) 

Do~umeDts reviewed: Vola. 1.254,1.258,1.265,1.272,1.315,1.323 

Medic.1 Officer: P.ul AIIdreasoD, M.D., HFD-120 

B.ckground 

OCTIIRN 
fE8 I .) J~~b 

FEB ,419$ 

The sponsor has submitted four (4) randomiud, controlled, double-blind, multicenter, parallel 
design trials in support of Zyprex's efficacy and safety for the treatment of schizophrenia. Trials 
HGAl' (Zyprex doses of 10.Omg and 1.0 mg) and HGAD (Zyprex doses of 5.0 +/- 2.Smg, 10.0 
+/- 2.5 mg, 15.0 +/- 2.5mg, Haldol 15.0 +/- 5.0 mg) were placebo-controlled, while E003 (same 
Zyprex dose groups as in HGAD) used a very low dose of Zyprex (1.0 mg) as a control, and 
HGAJ (Zyprex S-2Omg) used Haldol (5-2Omg) as a control. All 4 trials used 6 weeks of double 
blind therapy for the acute phase. 

All results of analyses and bar charts were provided by the sponsor. The graphs of cohort 
'histories' were provided by the reviewer. 

The only supplemeDt.ry .... lysis specified iD the protocols "' •• the 'respouder' 'D'lysis. 

Trial HGAP 

This trial was designed to randomize 120 patients in order to have at least 80% power to show a 
difference of at least 10 in mean change from baseline BPRS score (0-6 scale) for the LOCF 
analysis. This calculation assumed a standard deviation of 14.56. Randomization was to continue 
until at least 4 centers had each randomized at least IS patients. Twelve (12) US ('..enters 
randomized patients. 

After a 4-9 day placebo lead-in phase used to screen out patients who responded to inpatient 
hospitalization, SO patients were randomized to placebo, SO to Zyprex 10.0 mg/day and 52 to 
Zyprex 1.0 mg/day. Patients had to have at least 4 on the CGI and a BPRS of at least 24 (0-6 
point scale) or 42 (0-7 point scale). Patients were hospitalized for at least 3 weeks. Beginning at 
the 4th week, patients could qualifY to go on open label treatment as outpatients based on 
performance in the trial and physician judgement. 

The primary aDalysis for all variables is ANOV A on the LOCF change from baseline with 
treatment, investigator and their interaction in the model. This review concentrates on tte 
efficacy variables that the Medical Division has chosen: Total PANSS, negative PANSS, BPRS 
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'positive' items, and COl Severity. The sponsor has also done supplementary analyses on 
'response' rates, repeated measures, and slopes. 

Results 

Randomization was well-balanced among and within investigators. Cell sizes ranged from 2 to 7' 
patients and there were no important baseline differences among treatment groups. Table 1 
displays the patient disposition over time. Dropouts were overwhelming due to lack of efficacy. 
Figure l's Kaplan-Meier curves show that placebo patients dropped out more frequently for lack 
of efficacy than those in the IO.Omg group (pz.03 logrank) for this endpoint. 

Table 2 displays the major statistical results for the foW' endpoints. Note that all p-values against 
placebo for the IO.Omg dose group are statistically significant. There was no meaningful 
treatment by center interaction. 

Figures 2-5 display the 'histories' of different dropout cohorts dming the trial for the IO.Omg and 
placebo groups. For instance, the top plot displays the mean scores at each tim'epoint for each 
dropout cohort. Note, for example, that completers (week 6) in the two arms not only did not 
differ at the end of the trial, but also hardly varied from each other dming the whole CO\U'SC of the 
trial. This is generally true for all foW' endpoints. Note also the not surprising filet that completers 
tend to improve earlier in the trial than those who eventually drop out. The bo'ttom plot displays 
the change from baseline for each dropout cohort and completers cohort thus highlighting the 
effect of the condition of dropouts on the eventual LOCF lrelltment difference:!. Figure 6 
dispiays the cumulative distribution function of the Total PANSS. Note the c1c:ar separation of 
the 10.Omg arm from the other two arms. 

Supplementary aDalyses: 

The 'respoDder' (a patient in the trial for greater than 3 weeks whose BPRS dc~reascd from 
baseline to endpoint by at least 40% m: whose endpoint BPRS was 18 or less) analysis was 
statistically significant for the IO.Omg arm (p=.03) with 12/42 (27.9%) responders while the 
placebo arm had 4/43 (9.5%) responders. 

The repeated rneasmes analysis produced a statistically significant difference between IO.Omg 
and placebo for average BPRS over time based UPOD aD LOCF imputatioD for each 
timepoiDt. 

The comparisoD of average slopes of BPRS over time, however, was not close to statistical 
significanc"; (p=.345). The placebo average was -.273 BPRS points/visit while that for IO.Omg 
was -1.34. 

2 



PDF page 254

The sponsor also used a supplementary covariate lIDalysis for tbe negative P ANSS. It used .lUI: 
muh covariates, viz the change from baseline in positive PANSS, PANSS depression item and 
parkinsonian symptoms (Simpson-Angus Scale total scores). There were no statistical differences 
between any of the arms using this adjusted anaIysi~. The effect of the adjustment was to 
dramatically decrease the treatment difference of almost 4 points in the unadjusted analysis to 
only 1.5 points in the adjusted. 

Table 3 displays the frequency distributions of bueline-endpoint ebllDges in tbe CGI Severity 
scores. Note a general shift in the marginal totals toward lower final scores in the 10.Omg arm. In 
addition, the sponsor performed a proportional odds analysis and found an odds ratio of 1.89 
with p-value of .088. This means that the odds of finishing lower than any specified CGI Severity 
value in the 10.0 mg arm is approximately twice that of someone in the placebo arm. 

TrialHGAD 

This US and Canadian trial was design~d to randomize 250 'protocol-qualified' patients in order 
to have al least 80% power to show a difference of at least 8 in meail change from baseline to 
visit 7 (week 4) for the BPRS score (0-6 scale) LOCF analysis. Thi~ calculation assumed a 
standard deviation of 11 points. At least twenty-two (22) investigators randomized patients. 

After a 4-9 day placebo lead-in phase for neuroleptic washout, 68 patients were randomized to 
placebo, 65 to Zyprex Low dose (1). 64 to Zyprex Medium dose (M), 69 to Zyprex High dose 
(H), and 69 to Haldol. Patients had to have at least 4 on the CGI and a BPRS of at least 24 (0-6 
point scale). Patients were hospitalized for a. least 2 weeks (until Visit 5). Beginning at Visit 5, 
patients could qualify to go on open label treatment as outpatients based on performance in the 
trial and physician judgement. 

The primary analysis for all variables is ANOV A on the LOCF change from baseline with 
treatment, investigator and their interaction in the model. This revif'w concentrates on the 
efficacy variables that the Medical Division has chosen: Total BPRS, SANS, BPRS 'positive' 
items, and COl Severity. The sponsor has also done supplementary analyses on 'response' rates, 
repeated measures, and slopes. 

Results 

There were some cells with no patients. Three investigators (8, 14, and 18) were pooled so that 
each cell would have at least one patient. Cell sizes then ranged from. I to 9. There is some 
degree of imbalance amoDK centers in total enrollment ranging from 5 to 43. Only Total BPRS 
showed a statistical difference at baseline when all arms were included in the ANOV A among all 
the treatment groups. For purposes of concentrating on the comparison of HIgh dose (H) to 
placebo, the placebo mean was 39.69 and that ofH was 42.62. Table 4 displays the patient 
disposition over time. Dropouts were overwhelming due to lack of efficacy. Figure 7's Kaplan
Meier curves show that placebo patients dropped out more frequently for lack of efficacy than 
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those in the H arm (p=.OOJ logranlc). 

Table 5 displays the major statistical results for the four endpoints. Note that all p-values against 
placebo for the H dose group are statistically significant. 

Figures 8-11 display the 'histories' of different dropout cohorts during the trial for the Z yprex H 
and placebo groups. Again, the top plot displays the mean scores at each timepoint for each 
dropout cohort. Note, for example, that completers (week 6) in the two arms not only did not 
differ at the end of the trial, but also hardly varied from each other during !lIe whole course of the 
trial. This is generally true for all four endpoints. Note also the not surprising fact that completers 
tend to improve earlier in the trial than those who eventually drop out. The bottom plot displays 
the change from baseline for each dropout cohort and completers cohort thus highlighting the 
effect of the condition of dropouts on the eventual LOCF treatment differences. Figure 12 
displays the cumulative distribution function of the Total BPRS. Note the clear separation of the 
Haldol and Zyprex H arms from placebo. 

Supplementary analyses: 

The 'responder' (a patient in the trial for greater ti1an 3 weeks whose BPRS decreased from 
baseline to endpoint by at least 40% !lI whose endpoint BPRS was 18 or less) analysis was not 
statistically significant for any pairwise comparison. The H group had 32165 (49.2%) responders 
while the placebo arm had 21/62 (33.9%) responders (p=.08). 

The repeated measures analysis produced statistically significant differences between botn the 
Zyprex H and M doses and placebo for average BPRS over time bued upon al1 LOCF 
imrutation for eacb timepoint. 

The tOmllarison of average slopes of BPRS over time produced significant comparisons from 
placebo for all doses. 

Table 6 displays the frequency distributions of bueline-endpoint ehanges in the CGI severity 
~cores. "The difference between the two highest Zyprex doses and placebo appears to be a shift in 
endpoint from catc:gory 6 (very ill) to category 4 (moderate) compared to placebo. In addition, 
the sponsor performed a proportional odds analysis and found an odds ratio of 1.84 with p-value 
of .05 I for the H dose against placebo. 

The sponsor also used a supplementary covariate analysu for the SANS. It used OD-study 
covariates, viz the change from baseline in BPRS total, the BPRS depression item and 
parkinsonian symptoms (Simpson-Angus Scale total scores). There was a statistically significant 
difference between the Zyprex H group and placebo. The adjustment reduced the treatment 
difference between the high dose and placebo. 
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TrialEOO3 

This international trial using 50 study centers was designed to randomized 390 patients in order 
to have 9001c. power to show a difference of at least 8 in mean change from baseline in the BPRS. 
This calculation asswned a standard deviation of 13 points and a dropout rate of 30%. At least 8 
countries were required to have at least 5 complete blocks (S patientslblock). 

After a 4-7 day placebo lead-in pbase \0 exclude placebolhospitalization responders, 88 patients 
were randomized to Zyprex I.Omg, 87 to Zyprex low dose (L), 86 to Zyprex Medium dose (M). 
89 to Zyprex High dose (H), and 81 to Haldol. Patients had to have at least 4 on the COl and a 
BPRS of at least 24 (0-6 point scale). Patients were hospitalized for at least 2 weeks, after which 
they could be in- or out-patients. 

The primary analysis for all variables is ANOV A on the LOCF change from baseline with 
treatment. investigator and their interaction in the model. This review conccmtrates on the 
efficacy variables that the Medical Division has chosen: Total PANSS, negative PANSS. BPRS 
'positive' items, and COl Severity. The sponsor bas aiso done supplementary analyses on 
'response' .:ates, repeated measures, and slopes. 

This trial wac; poorly administered with respect to patient accrual. Dilly one country accrued S 
patientslblock and t.llere were many cases of zero cells. Most cells had either 0, I, or 2 patients. 
Investigators were pooled so that each cell would have at least one patient. There were no 
important imbalances in baseline values among the treatment groups. Table 7 displays the 
patient disposition over time. The modal reason for dropping out was lack of efficacy. Figure 
13's Kaplan-Meier curves show that Zyprex H patients dropped out at about the same rate as the 
Zyprex I.Omg patients. 

Tnble 8 displays the major statistical results for the four endpoints. Only the Zyprex H group 
reaches nominal statIstical significance against the 'pseudo-control' Zyprex I.Omg, and that only 
on the positive BPRS and COl severity. 

Figures 14-17 display the 'histories' of different dropout cohorts during the trial for the Zyprex H 
and placebo groups. Again, the top plot displays the mean scores at each timepoint for each 
dropout cohort. Note, for example, that completers (week 6) in the two arms not only did not 
differ at the end of the trial, but also hardly varied from each other during the whole course of the 
trial. This is generally true for all tour endpoints. Note also the not surprising fact that completers 
tend to improve earlier in the trial than those who event.Jally drop out. The bottom plot displays 
the change from baseline for each dropout cohort and completer'S cohort thus highlighting the 
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effect of the condition of dropouts on the eventual LOCF treatment differences. Figure 18 
displays the cumulative distribution function of the Total PANSS. The largest s&:paration appears 
to be that of Zyprex H from Zyprex I.Omg. 

Supplemeatary aaa]yses: 

The 'respoader' (a patient in the trial whose BPRS decreased from baseline to endpoint by at 
least 40"10 m: whose endpoint BPRS was less than 18) analysis was significant for only the 
Zyprex H group. The H group h:Id 49/85 (57li%) responders while the placebo arm had 35/83 
(42.2%) responders (p=.045). 

The repeated measures analysis did not produce any statistically significant comparisons to 
placebo for average BPRS over time based UpOD aa LOCF imputatioD for each timepoiat. 
The Zyprex comparison, however, was close to statistical significance: p=.07. 

The eomparisoD of avenge .Iopes of BPRS over time, however, was not close to statistical 
significance for any dose comparison to 1.0 mg. The I.Omg average was -1.50 BPRS points/visit 
while that for ZyprelC H was -2.82 and that for Zyprex M was -2.36. 

The sponsor also used a supplementary covariate aaalysis for the aeptive P ANSS. It used m1.: 
S11ld.Y covariates, viz the change from baseline in positive P ANSS, P ANSS depll!ssion item and 
parkinsonian symptoms (Simpson-Angus Scale total scores). There were no statistical differences 
between any of the arms using this IIdjusted analysis. 

Table 9 displays the frequency distributions of baseliae-eadpoiat chaaga ia the CGI severity 
scores. There appears to a be a slight shift in the marginal totals toward lower final scores in the 
Zyprex H arm ~Iatlve to the I.Omg arm. 

Trial HGAJ 

This international trial using 174 study centers in 17 countries was designed to randomize 1500-
2500 patients in a 2: 1 ratio (Olz:Haldol). The primary rer.son for the sample size was to treat as 
many as 2000 patients with olanzapine in doses of at leart 5mg/day. According to the sponsor, 
this size provided 99% power to detect a difference of 8 total BPRS points in mean change from 
baseline at 6 weeks. This calculation assumed a standard deviation of 11. 

After a 4-7 day screening phase for neuroleptic washout, 1336 patients were randomized to Olz 
and 660 to Haldol. Patients had to have scored at least 18 on the extracted BPRS (0-6 point 
scale). Patients could be in- or out-patients. 

The primary analysis for all variables was ANOVA on the LOCF change from baseline with 
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tn:atment, investigator and their interaction in the model. This review concentrates on the 
efficacy variables that the Medical Division has chosen: Total PANSS, negative PANSS, BPRS 
'positive' ilems, and COl Severity. The sponsor has also done supplemen~ analyses on 
'response' rates, repeated mea.orures, and slopes. 

Results 

There were no importanl imbulances in baseline values among the treatmenl groups. Table 10 
displays the patienl disposition over time. The modal reason for dropping out was lack of 
efficacy. Figure 19'5 Kaplan-Meier curves show that Zyprex H patients dropped oUlless often 
than Haldol patients. 

Table 11 displays the major statistical results for the four endpoints. Nominal statistical 
differences occurred in favor of olanzapine on 3 of the 4 primary endpoints. 

Figures 20-23 di5;llay the 'histories' of different droPOUI cohorts during the trial for the Zyprex H 
and placebo grOl'pS. Again, the top plot displays the mean scores al each timcpoinl for each 
droPOUI cohort. NOle, for example, that complcters (wcck 6) in the two arms not only did nOI 
differ al the end of the trial, bul also hardly varied from each other during the whole course of the 
trial. This is generally true for all four endpoints. Nole also the nol surprising fact thaI completers 
tend to improve earlier in the trial than those who eventually drop out. The bottom plot displays 
the change from baseline for each dropoul cohort and compicters cohort thus highlighling the 
effect of the conditi.n of d:~ ,Kluts on the eventual LOCF treatment differences. Figure 24 
di~plays the cumulatIve distribution function of the Total PANSS. 

S"llplementary analyses: 

The 'responder' (a patient in the trial for greater than :; weeks whose BPRS decreased from 
baseline to endpoint by at least 40% and whose baseline BPRS lolal was greater than 18) analysis 
was significantly in favor of the olanzapine group. The olanzapine group had 567/1099 (51.6%) 
responders while the Haldol arm had 1761514 (34.2%) responders (p- 001). 

The repeated measures analysis produced a statistically significant difference in favor of 
olanzapinc compared to Haldol for average BPRS onr time bued "POD aD LOCF imputatioD 
for each timepoiDt. 

The cO'llparison of av'!rage slopes of BPRS over time. however, was not su,tistically 
significant. The olanzapinc average was -1.75 BPRS pot.:!SI\isit while that for Haldol was -1.34. 

The sponsor a1w used a supplementary covariate aDalysis for the Degative P ANSS. It used ml: 
:iIlIlb: covariates, viz the change from baseline in positive P ANSS, P ANSS depression item and 
parkinsonian symptoms (Simpson-Angus Scale toW scores). This adjusted analysis was nol 
statistically significant. 
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Table 12 displays the frequency distributions ofbueliD_dpoiDt ebup' iD the CGI 
Severity scores. 

Discussion and CQru;lusioQS 

Trials HGAP and HGAD provide statistical evidence that, on average, o1anzapine-treated 
patients who remain in the trials for up to and including six weeks of treatment attain better 
scores on standard seales than patients treated with placebo. Review of the figures illustrating 
dropout cohorts discloses a substantial effect of dropouts, especially in Trial HGAP at 4 weeks 
when patients had the opportunity of leaving the trial to be on open label medication. 1 rial E003 
probably suffered from the Zyprex 1.0 mg/day dose being somewhat efficacious. 

Nevertheless, quan\ifi('ation of a "treatment effect" is difficult due to the appreciable dropout 
rates in these trials. One measure could be the 'response rate' difference proposed by the sponsor. 
However, those depend upon an arbitrary percent decrease of an average on a standard 
psychiatric scale. Alternatively, we can look lit the frequency of patients who improved from 
baseline with respect to COl Severity. The table below displays the frequencies of changes from 
baseline for the highest dose olanzapine groups and placebo in Trlels HGAP, HGAD. and 
E003. A negative change indicates improvement. 

Cbanlle from baseline in COl Severity 

-5 -4 -J -2 -I Q 1 1 Total 
HGAD 

Olz-H 0 I 5 13 ~ 21 i. 0 68 
Placebo 0 0 I 14 .l.Q 26 U 2 68 

E003 Olz-H 0 7 12 17 17 20 l 2 85 
Olz 1.0 mglday 0 3 ~ 17 20 25 .l.Q 2 83 

HGAP OIzIO.O mglday I 2 4 I II 24 7 0 50 
Placebo 0 I 0 3 l2 21 9 3 49 

The underlined numbers in HGAD show that the treatment differen,.,.: arises from numbers of 
olanzapine patients improving I unit on the COl Severity seale while those on placebo tend to 
worsen 1 unit. Examination of the baseline distributions reveal that virtually all of the differential 
movement comes from patients with either 4 or 5 on the COl Severity Scale at baseline in both 
anns. The differential movement in trial F.J03 arises from a somewhat greater differential 
improvement than in HGAD (see underli' • entries). In this case. the differential movement 
arises overwhelmingly from patients with .AlSeline scores of 5 &; 6 in contrast to 4 &; 5 in HGAD. 
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The average baseline COl Severity was, in fact, somewhat less in HGAD tIuu 
contrast, any differential movement is not as pronounced in Trial HGAP. 

With respect to a 'minimally effective dose', trW HGAD provides evidence tI: 
(10 +/-2.5 mg/day) is effective using either a simple step-up or step-down m\ 
procedlU'e as long as monotonicity of dose response was a reasonable ~pI 
Although there are consistent but slight n\Ullerical di1ferences which favor at 
primary endpoints, OJz-H (IS +/- 2.5 mg/day) is not statistir:illy di1ferent frO!: 
HGAD (lr EOO3. It is clear that the only effective dose i.:. trial HGAP is 10.0 I 

~( 
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TABLE 1 
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Figure IiGAP .5.1.1. Overview of Patient Disposition 
F1 D·MC-HGAP Acute Phase 
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fiGURE 1 
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IGAP .5.1.3. 'lime to Discontinuation for Lack of Efficacy 
F1 D-MC-HGAP Acute Phase 
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rable .HGAP .6.1.18. 

I 

TABLE 2 

PANSS Total Score 
Mean Change from Buellne to EndpoInt 
F1 D-MC-HGAP Acute Phase 
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Table HGAP.6.1.20. PANSS Negative Score 
Mean Change from Baseline to Endpoint 
F1 D-MC-HGAP Acute Phase 
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TABLE 2 (cont) 

Tabla HGAP.S.1.11. SPRS Positive Score 
Mean Change from Buellne to Endpoint 
F1 D-MC-HGAP Acute PhelO 

_be _ •• _ _ 

-----------~-------- -------------.------ --------------------:lID. n ..,- -- .. -- - -- .. ------- ------ ------ ---.. -- ------
11 .~ •• II 01111.0 11 
II IIlal0.0 •• 

.... ---------
11 .1_ 
21 01.".0 
J) 01al0.0 

U.J1 u.oo 1.11 U.2I 12.'D ".11 
u .• , 11.,. J." U • ., 11.00 ••• 0 
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riUa1a • t.E'e&~t 8'Z'DIIP i. t. •• t.ed _ ~ .11~ ., ..... aaak pa04 tv ... . 

-2 ~ 'tIl ___ 01 ~. In. .. ~1. 0' .... laao. (.amva.I' ftDC ... 
aodell.iDY., t.n.~t., aA4 lat..racrtioa • 
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Table HGAP.6, 1.27. CGI Severity Score 
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.002 

.002 .011 
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0.0' 
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0.00 1.U 
0.00 1.11 
0.00 1 •• 1 

*1 ..... a1tnolelaaAO. of • 1ooa~1_ aJlJ.ft. f..- •• ~ of t.M ~ fna __ 1~ 
riu..1a. t.s-eac..at ..... 1. t. •• c .. ~ t:.a.. .11 ___ .1 ........... u ..... 

*2 ~ ZZZ __ of ~ f..- aD aaa.1p1. ot' .... i-.oe (....,.). .-oc: .. 
-.s.1-1aY., t.na~t.. ... 1at.1N'&Ot1_. 

*1 Leut. ... ~ ..... opt.l_ 1a nac ... e~ eM .-.on. .. 1.DR t.M _ ~ 
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Table 3 

Table HGAP.6.1.29. CGI Severity Score. Baseline to EndpoInt 
F1 D-MC-HGAP Acute Phase 

p. lpglDt 5core" 
nc.tmeDt BallCli. .. 1 2 3 <4 5 6 7 
Groll!! San II !"l D !"l D !"l D!") D!") D!"l D!") Totai 

Placebo 4 0 0 5 (33.) 5(33.) 3 <201') 2 (13.) 0 15 
5 0 0 1(5.) 6(3K) 9("'.) 3(15.) 1(5*) 20 
6 0 I (s .. ) 0 2(15") 1('.) 5(3'.) 4 (31") 13 
7 0 0 0 0 0 0 I lloo..l I 

Tocal 0 6 13 13 10 6 49 

OIz\'O 4 0 0 2 (13") 6(~) 6(~) 1(7*) 0 15 
5 0 0 0 1(5.) S(~) 10 (SO'IIo) I (59.) 20 
6 0 0 I (S") 2 (179.) 3 (25.) 5 (42") I (S") 12 
7 0 0 I (25") 0 0 0 31'S"l 4 

Tocal 0 0 4 9 17 16 5 51 

OlzlO.O 3 0 1(100*) 0 0 0 0 0 
4 1(7") 0 2 (14.) 6 (439.) 5 (36*) 0 0 14 

5 0 2 (I11'II» 0 5 (249.) 13(62*) 1(5*) 0 21 
6 IIS"l 2 115*1 I (S.l IIS·1 3123*1 4131*l I IS9.1 13 

Tocal 2 5 3 12 21 5 I 49 

Abbreviations OIz1.0 '" olllllUpine l.0 IJII/day; OIzIO.O .. olaDzapioe 10.0 malday. 

• Table enmes lie f!equencies; row perceDlS .. fJequeDcy diyjjed by row totll . 
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Table 5 

Table HGAO.6.1.11. BPRS Total Score 
Mean Change ffom BaIeI\ne to Endpoint 
F1D-MC-HGAD Acute Phale 

> .. , ... -_1~ 

---------_ ... --------- -----------------------_ ... _--------------- &II -- .. --JIo. ... .., • - ------ ...----------- ------ ... -... -.... -----.. --_._---- -----_ ... --- .... ---. a .... .... , -'.'0 II .~ sa n.c' ,a.A 1.0 •• " ..... 12." 
cO.u 11.10 12.141 • '.10 ..... ".11 - •• Ci -'.'0 

2) O1a-L .. 2 •••• 11." -12.21 -12 ••• . ) 01_" • C2 C2." U .•• • 0." ••••• " ... ".J' -l •• n -U." 
C) 01 ..... .. 12.12 U ... ..... H." " ... 11." -U .. 'l -lI." I) 11&1 C. el." ..... ".C' 21." 

110._ 
.• cc .002 .U' .OOS 

• ii' 

......... ,..."" -.,' -., .. - .......... 

Table HGAD.6.1.12. BPRS Positive Score 
Mean Change from Baseline to Endpoint 
F1D-MC·HGAD Acute Phase 

.... __ a ---- .. .. -.......... --- --.... _ .. 
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J) 01a-. II .'.05 
II 01 .... IS 11.71 
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Table 5 (cont) 

Table HGAD.6.1.19. SANS Summary Score 
Mean Change from Baseline tt' Endpo 
F1 D-MC-HGAD Acute Phase 

-------------------- --------------------... .... aw • - - ... -- ... ---- ------- --- ------ ----- .. 
11 .~ •• 11.11 11.'0 f.1I 12 ••• 11." •••• -.. 
al O1a-1o II 14,.£0 ".0' •• U :.1. 'I 12.0, I.n -a. 
II 0111-. II 12." U.'O ..'" 11." 1 •••• ' .. 12 -1. . ' 01e-. •• U •• 2 " ... 1.0' '.12 '.'0 ..It -.. 
" IIa1 •• 1.1.21 1 •• 00 .... 1.1.21 U.IO .... -a . 

----------------------- .. 9&1 ... ------------• .......... , 
.,~ za~ ... -
.--.-1 aGt..t.a-., o..r&u·a w. (2) ... ,J ......... Ci 

11 n_ .121 .In .036 .on .11' ." 
2) 01_-10 «.001 .... .2~ 
J) 01.-. .Go, .0, ') 01.-. c.OOl 
S) aa1 c.OOl 

-1 fte .1 ... ,U:la .... of • locraC1_ .ailt t:caa •• ~ 01 eM .-.. 
wiCllia • c. .... c-.c. ..... 1e .... t .. _ ~ .11o~ .1 .... 

-2 'f'rpe lIZ __ 01 ~. t~ .. _1,..1. 01 ..... 1&110. C-'-' 
.... 1.'-" .• t. .... ~t. .... i.at.e&"aO'Cioa • 

• , Lea..ft-~ _ ~l_ i. noe ... t~ cM ~ utaa 
I ........... . _t. ............. 1 .. c.0s, ua at 1 ... ' ~ .. U._t ia eaok ~ 

za.-... ~ ", ... 11 .... pool .. lOS' ~. ~l •• 

Table HGAD.6.1.24. CGI Severity Score 
Mean Change from Baseline to Ene 
F1 D-MC-HGAD Acute Phase 

.... 101. aa&1~. cal ...... l~ Ooon eea .... , 

_U .. _ia~ ________________ ~._M 
~-~~ .. --.-----------... __ a -- -..t _ ... - - ... _e ... ____ 

11 n_ .. .... 1.00 0.11 '.IS 1.00 1.11 
al 01.-10 IS '.IS S.OO 0.13 .... 6.00 1.21 
I) 01 .... I) S.II •. 00 0 ... ., '.n '.00 1 • .0 

" 01 ..... " '.OS '.00 L ... ' '.n '.00 l.n 
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-1 ..... ' ..... ,~ .c • ,-"1. Mlft I.- ..... of .. 4 
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Table 6 
---------

ole HGAD.6.1.26. 001 Severity Score 
Baseline to endpoint 
F1 D-MC-HGAO Acute Phase 

BMpoiDl Sc:crea 
IIIIICIIl BueIiDe 2 3 4 5 6 7 

!!I! Sc:oR D !'lIol D~'lIol Di'llol D~'lIo~ D!"l D!'lIo! D!·l TCIIII 

lObo 3 0 0 I (IIJMI) 0 0 0 0 I 

• 0 7(32") .5 (23") , (23") 3 (14") 2(K) 0 22 
5 0 1(4") 6 (21") 4(14") 6(21~) 11 (3K) 0 28 
6 0 0 0 1(7") 1 (7") 11 (7K) 1(7") 14 
7 0 0 0 0 0 0 I !loo..l 
Tocal 0 8 12 10 10 24 2 66 

L 3 0 0 0 0 0 0 0 0 
4 0 3 (12") 7 (27") 10 (38") 6 (23") 0 0 26 
5 0 0 , (2O'lIo) , (2O'lIo) 8 (32") 6(24") 1 (4") 25 
6 0 0 1(8") 2 (17") 3 (25") 6 (5O'lIo) 0 12 
7 (j 0 0 0 0 2!I00..l 0 2 

TOIAI 0 3 13 17 17 14 6S 

M 3 0 0 0 0 0 (j 0 0 
4 1(6") 3 (17") 9 (5O'lIo) 3 (17") 2 III .. ) 0 0 18 
5 0 3 (12") , (2O'lIo) 7 (28") 8 (32") 2(8") 0 25 
6 0 0 1(6") 4 (24") 2 (12") 9(53") ! (6") 17 
7 0 I !33"! 0 0 I !3l"l I !l3"l 0 3 

Tolll 7 15 I~ 13 12 63 

H 3 I (I 00'lI0) 0 0 0 0 0 0 
4 0 4 (24"» 9 (53") 4 (24") 0 0 0 17 
5 0 3 (11") 3 (11") II (39") 7 (25") 4 (14") 0 28 
6 0 1(6") 2,11") 5 (28") " (22") 6 (33") 0 18 
7 0 0 0 0 0 0 2 !IOO'lIol 2 

Tolll 8 14 20 II 10 2 66 

3 0 0 0 0 0 0 0 0 

" 0 5 (24") 8 (38") 3 (14") 5 (24") 0 0 21 
5 0 1 (3") 13 (3''') 10(27") 12 (32") 1 (3'l1» 0 37 
6 0 :> 2 (22'i1o) 2 (22") I (II") 3 (33") I (II") 9 
7 0 0 0 I !Ioo..! 0 0 0 L-
TD ... 0 6 23 16 18 4 68 

IROviations: Olz-L z olaDupine 5.0:li: 2.5 mstday; Olz-M .. olanzapine 10.0:1: 2.5 malday; 
Olz-H .. nluzapine 15.0:li: 2.5 mg/day; Hal .. haloperidol 15.0:li: 5.0 malday 

fable entries ore frequencies; row pert:CDts • frequency divided by row local. 
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N.B'· 

N-S2 

N .79 

I 
N-69 

I 
Nc63 

I 
N IE 57 

I 

Siudy Pcnod III N. 48 

Table 7 

I 
OIz·L 
(N"7) 

NaBI 

I 
N .·73 

I 
Nil; 69 

I 
N = ~9 

I 

I POi".!.!:.,-- 011 1 
I 

-.RoecIamj .... 
-iN~3Il 

I I 
OIz·M OIz.H Hal -
(NaI6) (NaI9) (NaIl) 

N-79 

/'le77 

I 
N-72 N-63 

I 
N-'s4 

I 
/'ldO 

I 
N.46 

Complt:ted Acute Phase 

N_43 

-P,,\lC'nl 304-3062 In the OIl·L lreall'nenl sroup and Patiuts 742·'''34 and 2"2·~28 in the Olz1.0 IlallDeaI poop 
d"J nol h .... e • Vllil J. The)' art Included in the toc.aJ because they renamed for Visil". Patieal 104-1003 ill the 
OI1-M If-eluncnl ,roup dtd nor have a Viii, 6. bul is included iD the local because he ret\D1ICId (Of'ViliI7. 
POIII('ft' 606·6132 in lhe Olz-M trealment ~roup had • pIIUenllUlDllW'y II Visit 9 but did Hi "JIIPCII' for Viii. 9; he wu 1011 10 fonow-up. 
~ IE Numbtr of pahCnls per dcSlJNlcd Vllil 

Figure E003,5, 1, 1_ Overview of Patient Disposition 
FlD·EW-EOO3 Acute Phase 
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Table 8 

Table E003.6.1.19. PANSS Total Score 
Mean Change from Baseline to Endpoint 
F1 D-EW-EOO3 Acute Pha8e 

-.------------------ -------------.------ -------------~------... -....... __ lID 

---.. -- .... --.... 
11 01aS..O IS l",O.'C 101.00 1'.11 ••• 02 ea •• o 10." -1.1." -I.e." 
21 01a-L •• 102.71 " •• 0 1'.11 n.1I '0." aC.07 -11." -11.00 
1\ 01 .... IJ 102.22 102.00 lC.n 7 •• " 71.00 a7.17 -aa.7J -u ... 
61 01.·. as 10'.CO 101.00 n.'2 ." .. , n.oo 2&.el -1I.n -2 •••• 
II Sal 7t 10'.21 lU.OO 11 •• ' ".12 12.00 2 .... -2o.N -20." 

- __________________ ~-- p-val ... - .. -------------------
.aJ.e.fl ... , 

---------------.. --------.. --
.l~ xat. ... -
CWoap"1 act.i.oa·2 o.. .. al.l·2 "". «2) ..... t~) w. tl) 'ft. (I) 

1) 01.1.0 <.001 .. 327 
2) 01s .. L <.001 
1) 01..-. <.00l. 
') 01.... <.001 
5) 8&1 <.001 

.1l2 

.11' 
.017 
•• 12 
.atc 

.• n 

11.17 
n.lt 
at.21 
IS." 
n.n 

-1 ~ .1GDltlc~ of • l~.t.~oo .~ft. f~ •• ro 01 t.-. 0DaDee f~ ba •• 11~ 
wh.1Lla & c.~1aIaat. poap 1.. t. •• t.M by tlw .110_ .J. .......... p~n. 

·2 'I'ype III .... of ~. fl'Ca .. aaalr-ia of .&Z't.ao. (AM:r'V'a) I J'IIDC QUI 
~1.1a9., t.~~t, aD4 ~t. .... ctioo • 

• ) ~-~ ..... ODtloe 1Jl nee ... f~ Uaa &IIO'IJ. .. iag 'toM _ ~"" 

fOr eftOZ'. 
Jk)t.e. "'Clt) ~.t.t..at.oZ' U. at 1 ... " 0D8 pat.1pt: 1Ia .. ab t. .... c..at. group. 
oaoc:oDa i. •• -.t,le .... .A ,,".. • -. 1. t.bl. .... 1Y'111 •• 

Table E003.6.1.21. PANSS Negative Score 
Mean Change from Baseline to Endpoint 
F1D-EW·E003 Acute Phase 

.---------~----- -------~------~----- .. -------------------
110. 2'herapy It - _ 1_ 

.D - _l _ 
ID - _1_ ,D 

------- .. -..... _- -..... _--
1) 01.1.0 n 25." 25.")0 ,.?, 21.2' 21.00 7.U -•. n -'.00 1.23 
2) 01. .... 1. IS 27.0' 2C.OO '.2' 22." 21.00 '.1' - •• 01 - •• 00 '1." 
') 01 ..... .. 2I.U 21.00 7.35 20.72 20.00 •• 11 - •. n -1.00 7.'5 
') 01 ..... 15 2'7.,7 2'.00 '.'2 21.U 21.00 ,.25 -I.U -c.oo '.11 
') ..... .. 2'7.11 21.00 ,.0' n.ol as.OO I.U -'.01 - •• 00 '.29 

---- ... ------------------ p-V&1u •• ----.. ----.. -----------
.,.1zw1 .. ·l; 

1) 01.1.0 c.OOl .,.' .", .S,~ •• 11 
2) 01."L .0:.001 .. 117 
) 01 .... 11 <.001 
" 01..... c.OOl. .20' 
5) "1 c.Ol'll 

-1 .,... al .. Jf1o&DOe .f • loaat.l .. aII.lft, I~ •• &"0 01 t:Jae a-... Ifta .... 1l.a.-
.. 1~. t. .... ~t. P ..... 1. "'.at." '" U. .S.lo~ .1 .... ~ paet~. 

-2'!'nM %%1 ...., of ......... Ire:. .. &U.1,.a1a of ...... 1 __ (~). nae .. 
aod.l_J.ay... t:~'---t, ... lataz-act1oa • 

• ) ~a.c-..,..... ..... optloa la.aoc:'" 1..- ~w...,... -taw tM ..... ~ 
for .~. 

IIoC., .... Lll9'ea"l .. t. .. ,.. at: 1 ... t: ... paU,_t. 1a -.cJa t. .... ~t ..... 
caa«ODS 1 ........ 4 ...... ~ -- 4 .... 1a tid. -.lpl •• 



PDF page 284

Table 8 (cont) 

Table EOO3.6.1. 1 2. BPRS Poallive Score 
Mean Change from Baseline to Endpoint 
F1 D-EW-EOO3 Acute Phase 

-------_ ... -... -----.. --- -------- ... --~--- ... ---- -- .. _--- .. ---.. --.. -.. --.. .... --. -~ .. -- .. -- .. ----"' .. 
11 01a1.0 IJ 11 ••• U.OO J.CI .... 0 '.'0 .... -J.0"7 -J.IO 
21 01.-1.0 ,. U." U.OO S.S' e.1S 1.00 f..SO .... 11 ...... 
II 01a-. II U.1t U.OO J.U 7." 7.00 •• 'P -4.2. -••• 0 
• 1 01 .... ,S U.1t U.OO S.51 ., .1., 7.00 .... -I.U -1,,0 
51 11&1 n u.n U.OO J.U ' •• 1 7.'0 f..7f. - •• 82 -&.00 

-----------... --------... - p-Yal ... --------------------.. 

1) 
l , ; 

"""'" ..... .. -----.. 
01.1.0 
01a-L 
01a-1( 

wl.tJWI _·1 ...------
<.001 
<.001 
c.OO1 

'l 01.... <.001 
j) "1 <.001 

IatN'·· 
~"o.t.·2 _ ....... -.. _-

.112 .0" .OJ, 

.. 1...t. .. ·) 

.sn 

.217 
.001 
•• 00 
.070 

."0 

.72 • 

.S" 

.S7' 

------•. '2 
&.CO '1'2, •. '1 
1.12 

-1 '!'be .t..,.u.U,oaace of: • lcw.at.loa ditt. t~ •• n» ot t.M c~ in-. ~1.J.M, 
.it.)Ua, :. Cre.~t. ~ 1. t..at." bF tU wi10' __ .1'" IlaIIk ~. 

-2 t'rPI :z:n: .... of -....ze. f~ .. _lpia of .u-j.aao. (a.:wat. JIIIOC ... 
~l.J.aoI., t .... ~t. .... .l.Rt. .... ct .. oo • 

• J Ioea.t.-~ .... .a ~loa b 1'ItOC' ... , .... tIIe,..;JYA _ ... t:.M ............ 
fo ... rro.-. 

JIOt..l aacb ...... t:;1 •• t. ___ at l ... ~ ..... ~1_t. 1a ..ciA t. ... '--lt. ...... 

Table E003.6.1 .28. CGI Severity Score 
Mean Change from Baseline to Endpoint 
F1D·EW-EOO3 Acute Phase 

.... liae _lat ----------------- -------------------- --.-----------------.... ftMC'aP'Y Il - -- p - -- p - --------. 
11 01.1.0 I> 5.1' 5.00 o.n f.." '.00 1.52 -0. If. -1.00 

21 01 .... 1- as s.21 s.oo 0.10 •• 21 •• 00 1.25 -0." -1.00 
J) 01.-. I> S.U s.oo 0.7' J.n •• 00 1.S • -1.22 -1.00 

&l 01.-. .. s .•• 1.00 O.~2 J.II '.00 1.5. -1.52 -2.00 
S) .... " s.u s.oa o.n &.21 £.00 1.U -1.1. -1.00 

~ __________ ._. _____ ... ___ p-Val ••• ----------------- ... ---

.uawi"-' 
'IfttA1a 18t. ...... 
~-1 act.l .. -2 oweC'&11-2 'ft. (2,) ..... '" .... (4) .... (I) 

U 01.:'.0 <.001 .011 .0&1 
2) Ola-\o <.001 
') 01.-. <.001 
') 01a-. <.001 
S) .. 1 <.001 

.no .011 
.701 

.OOJ 

... 0 

.211 

.211 

.US .. ., 

.07' 

;:; 

1." 
1.U 
1.21 
1.&1 
1. Jl 

.1 ..... eicra!fio .... , • loo_d,_ Alft f~ ...... f p. ,.,..... I~ .... U ... 
.-tub • t .... ~t ....-. 1. t.eft" _ tlae .11~ .1 ........ pc ..... . 

-2 """' XZZ __ 01: ........ I:~ .. aaalpl •• e ~1&r__ , ...... ) I ..or: .. 
.... l.~ •• t. ........ t. .... i.ac.e&'a.atioa • 

• , Lee.t. .......... _ ~1_ 1a ..-oc ... e..- Uta .. 71& ...... ~ --- ........ 
for .M'O'I'. 
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Table 9 

Table EOO3.6.1.30. CGI Severity Score, Baseline to Endpoint 
F1D-EW-EOO3 Acute Phase 

Ea!!l!!!inl Score" 
TrealmeDI Baseline 2 3 4 S 6 7 

Graul! Score n (%) n(%) n(%) n(%) n (%) n (%) n(%) Total 

Oul.O 4 0 7 (41") 5(~) 1 (12") I (6'10) 2 (12") 0 17 

5 0 3 (9") 6 (17'11» 11 (31") 11 (31") 4(11") 0 35 

6 0 2(7") 3 (1091» 4 (14"") 3 (10") 12 (41") 5 (17") 29 

1 0 0 I (50\11» 0 0 I (50\11» 0 2 

Toeal 0 12 15 17 15 19 5 83 

Olz·L 4 0 2 (17") 3 ( 25'11» 6 (50%) 1(8%) 0 0 12 

5 0 4 (9%) 14 (33'11» 12 (28%) 7 (16%) 4 (9") 2(5%) 43 

6 0 0 0 8 (33%) 9 (38%) 7 (:9%) 0 24 

7 0 0 0 1(17%) 2(33") 2 (33%) 1(17%) 6 

Total 0 6 17 27 19 13 3 85 

Olz·M 4 0 4 (25%) 5 (31%) 5(31%) 1(6%) 1(6'11» 0 16 

5 1(3%) 6 (15%\ 8 (20%) 15 (38%) 9 (23%) 1(3%) 0 40 

U U 2 (8%) 4 (15%) 7 (27%) 5 (19%) 7 (27%) 1(4%) 26 

7 0 0 0 0 0 I (100\II» 0 I 

Total !2 17 27 15 10 83 

Olz·H 4 0 1(17%) 2 (33'11» I (17%) 0 2 (33%) 0 6 

5 0 II (31%) 9 (25'11» 9 (25%) 5 (14%) 2 (6%) 0 36 

6 0 6 (16%) 7 (18'11» 7 (18%) 4(11%) 13 (34%) 1(3%) 38 
7 0 0 I (20%) I (2091» 0 2 ~40%! I (20\11» 5 

Total 0 18 19 18 9 19 2 85 

HiJl 4 0 3 (38%) 2 (25%) 3nS%) 0 0 0 8 

5 0 2 (5%) 10 (25"tj 10 (25%) \3 (33%) 4 (1091» 1(3") 40 
6 0 2 (7%) '- (14%) & (29") 6 (21%) 6 (21 %) 2(7") 28 
7 0 I (1~~ ~ 0 I (33%) 0 I (33%) 0 3 

Total 0 8 16 22 19 II 3 79 

Abbrevlation~: Ciz i.O = olanzapine !.(1 mglday; Olz-L .. olanzapi"" S.O :I: 2.5 mglday; 
Olz·M = olanzapine 10.0:1: 2.5 mg/(illY; Olz-H = olanzapine 1S.0:l: 2.S mglday; 
Hal ~ haloperidol IS.O:l: 5.0 mglday . 

• T.blt enlnes are frequenCIes; <ow pen:enlS = frequency divided by row Intal. 
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Table 11 

Table HGAJ.6.1.14. BPRS Positive Score 
Mean Change from Baseline to Endpoint 
F1D-MC-HGAJ Acute Phase 

----.. --------------- ----.. '.,-------.. ------ --------------------.. --. .......u. __ __ tID __ tID 

1) 01. 
21 8a1 

1312 10.2. 10.00 •• 01 , •• , •• 00 •••• -1.&1 -1.00 •• 10 
.,, 10.&1 10.00 &.13 ' •• 1 7.00 &." -2.'2 -2.00 S." 

------------ p-~... ---.. ----.. --
..... nrl_·J 

Wlt1U.a lacez'-
110. fte~ ~·1 aotloa-2 o.era11·2 ... (2) 

i) 01a <.001 •• " .117 .11'7 
2) "1 <c.OOl 

*1 '!'1M _1"",110..". of • locati_ lDit!t ere. •• ro of ~ ~ In. buell ... 
wi~ • t ... ~t. groQI\' 1_ t •• t.t. _ tbe w11Ga.oD .1 ......... ~\1Z'\t. 

*2 yYpe III ..... of .~. frca _ .... lyal. of ~lUlO. CUIOVa). noc: CILII 
~1.1IaY •• t.rea~t., ..a utes-actlaG • 

• , Lea.t-.qUAree .. _ optlOD h n.oc: ... fsraa t.ba .aaova ...... da,e .... ~ .• 

for erz"QZ'. 
JIot., kobo la...ti.,. .. - ...... ~ l_t OIMI Nciaat 1D ..m. ~~t. 1J1tOIIP. 

Table HGAJ.6.1.33. CGI Severity Seere 

Mean Change from Baseline to Endpoint 
F1D-MC-HGAJ Acute Phase 

"_li.D41 aadpoLa. 
-------------~--- c:baage •• ft.raw D .... -.l ... -------------------- --------------------'D .... -.l ... ------.. eo .... 

1) 010 
Mti .. eo 

131. , ... 5.00 --.... _-
~I 11&1 100 

O.tl 1. '71 3.00 1.21 -0.17 '.'73 5.00 0,'3 '.05 -1.00 1.21 '.00 1.1. -0." -1.00 1.0' 

------------ -----... _----

110. ft.rq,y 
--- -------
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Table 11 (cont) 

Table HGAJ.6.1.21. PANSS Total Score 
Mean Change from Baseline to Endpoint 
F1 D-MC-HGAJ Acute Phase 

110. ~. 

___ D 
• ... ~ m 

1) ola 
2) 8U 

1112 '0.11 ••• 00 1'.15 72.61 ".00 ~I •• O -17.'0 -1'.00 21.'~ 
.,, '2.10 '0.00 1.... ' •• 71 ' •• 00 22.'2 -11.1' -12.00 20.'0 

------------ P-v&~· •• -----------
pdzwi,..·, 

.l~ IAter-
~·l aotloo-3 0geca11-2 ... (2) 

1) 01. <.001 .," .051 .011 
2) .. 1 c.OOl 

-1 'fJM aiga,ificaaa. of • looatloa ... .ltt fa.. _zoo ot u.. cbaa.gre tEla ..... 1.1 ... 
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Table 12 

COl Severity Score 
Baseline to Endpoint 
F1D-MC-HGAJ Acute Phase 

, BMpoiaI Score Fbi Rueline 1 2 3 4 :s 6 7 
Score n ( .. ) D(") DC") 11 ('III) D(") D(") D(") Total 

0' OIl I I (33") 0 2(6''') 0 0 0 3 
2 l(3, .. ) 4(6''') 0 0 0 0 0 6 
3 4(''') 12 (16") .. 3 (" .. ) 10 (14~) 3 (4") I (I") 1 (I") 14 .. 6(1") 69 (13") 228(43") 113(33") 41 (8") 10(2") I «I .. ) '30 
5 7 (2") 42 (9'.11.) 161 (" .. ) 98 (22110) III (24") 34 (7") 2 «I .. ) 455 

6 ~ (I") II <''') 64<~) 42(19'.11.) 3R (18'10) 'I (24") 7(3") 216 
7 0 I !3'1.! 3 !9'1o! 10 !2K! 4 !12 .. ! 1 (21 .. ! 9 !26 .. , 34 
1'0 .. 1 23 139 499 331 191 10) 20 1318 

/Ial I 0 0 0 0 0 0 0 0 

2 3 (43") 2 (29") I (14") 1(14") 0 0 0 7 

3 10") 4 (II") 23 (66") 4 (11'1.) 3 (9'.11.) 0 0 35 
4 0 20(9'.11.) 60(21") 113 (50") 2S (II") 7 (3") 0 22S 
5 I «I') II (4") 61 (2S .. ) " (31") 81 (33") 15 (6") 1«"') 245 

6 0 3 (3") 20 (I .... ) 14 (13") 40 (36") 34(~) I «I") 112 
7 0 \l 0 4 !2S" 1!6"1 6 1l8"1 'PI"l 16 
Tot.11 , 4:J 165 211 ISO 62 7 640 

f""reViallOnS Olz" olanzapine:S, 10, IS, or 20 ms/day: Hal- haloperidol 5, 10, IS, or 20 ms/doy, 

'ablt tntnt. aR frequencies: row perc:eolS • frequency divided by row lotaI, 
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Table 12 

.. 
1 . 
\ 

CGI Seventy Score 
Baseline to Endpoint 
F1 D·MC-HGAJ Acute Phase 

.. Br-dpoint Score FM Baselioe 1 2 3 4 , 6 7 
Score n-;"') D("') D("') a("') b ( ... ) D("') " ( ... ) Tolal 

QIz I I (]].) 0" 0 l(67~) 0 0 0 3 

2 2 (]3~) 4 (67~) 0 0 0 0 0 6 
3 4(''') 12 (16.) 4] (sa~) 10 (l4~) 3(4~) I (I") I (i~~ 74 

4 6(1.) 69(13.) 228(4].) 175(33~) 41 (a.) 10(2") I «I.) ;30 
5 7 (2.) 42 (9'iI>1 161 (35") 9i(22') 111 (24.) 34(7") 2«1") ~ss 

6 3 (I") 11 (5~) 64 (30'1') 42 (1"-) 38 (I'.) 51 (24") 7(3'1.) 216 

7 0 I P"! 3 (~~! IOI29~! 4112 .. ! 7121 "! 9 126"! 34 
TOI&I 23 139 499 337 197 103 20 1318 

!IaJ 0 0 0 0 0 0 0 0 
:. 2 3 (43~) 2 (29~) I (l4~) 1(14") 0 0 0 7 

3 I (3~) 4 (II~) 23 (66~) 4(1I~) 3(K) 0 0 35 
4 0 20 (9"") 60 (27"1 113(~) 25(11") 7(3~) 0 W 
5 I «I~) II (4OJ' 61 (25") 75 (31") 81 (33") IS (6.) I «I .. ) 245 
6 0 3 (3.) 20 (I a .. ) 14 (13") ~(36.) 34 (30'1') I (<I~) 112 
7 0 0 0 4 12S"1 1!6~1 6 (38~1 s !31"'1 16 

Total 5 ~ 165 211 ISO 62 7 b40 

t~vtalton. Oil = olanz.apine S. 10. IS. or 20 mglday; Hal- haloperidolS. 10. IS. or 20 mg/day. 

Table entries ate f~uc:ncies; row pen:enu - frcoqueocy divided by row lOla!. 
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CLINICAL PHABMACOWGY AND BIOPHARMAC 

NDA20-s92 Submission Dat 
SPONSOR: Eli Lilly and Company 

Indianapolis, IN 

DRUG: Zyprex (Olanzapine, 2.5, 5, 7.5 and 10 mg tablets) 

INDICATION: Psychosis 

TYPE OF SUBMISSION: NME 
REVIEWER: Robert Harris, Ph.D. 

SYNOPSIS: 

Olanzapine is an antipsychotic agent that has a pharmacological profile 
c1ozapine. It appears to be have a wide therapeutic range. The dosing 
administered once daily, and the recommended starting dose is 10 mg. 
marketing 2.5, 5, 7.5, and 10 mg tablets. 

Olamapine is well absorbed and reaches peak concentrations in appro~ 
relative oral bioavailability of olanzapine tablet in comparison to an or: 
is eliminated significantly by first p'!SS metabolism, with approximatel: 
metabolized before reaching systemic circulation. Food does not signi 
or extent of olanzapine absorption. 

Olanz.apine is extensively distributed throughout the body, having a vo 
approximately 1000 L. It is 93% bound to plasma proteins, binding pro 
fi-acid glycoprotem. Olanzapine does not extensively bind to red bloo. 

F ollowill~ a single ,,1"lII dose of ICC labeled olanzapine, .. !'proximately ~ 
was recovere(l in the urine and feces respectively. Only 7 percent of a I 

recovered as unmetabolized drug, indicatmg that olanzapine is highly [ 
urinary metabolites h:ove been identified, the major being the 10-N-glu. 
olccounted for 13% of the ciose. In the plasma, olanzapine accounted fu 
AUe for total radioactivity, il'dicating that ther~ is significant exposUl"( 
mUltiple dosing, the major metat..::>lites identified in plasma were the I ( 
N-dcsmethyl olanzapine. However, i: is possible that there is extensive 
mctolholites. 

Direct glucuronidation and cytochrome P~SO (CYP) mediated oxidatie 
metabolic pathways. In vitro studies suggest that CYPIA2 is involved 
N-desmethyl and 7-hydroxy olanzapine, and the flavin ·containing mon 
involved in the for:mation of the 4'-N-oxide metabolite. CYP2D6 is in 
of 2-hydroxymethyl olanzapine, although this appears to be ;> minor me 
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vivo as evidenced by the fact that the clearance of olanzapine is not reduced in subjects who 
are deficientm CYP2D6. 

Olanzapine displays linear kinetics over the clinical dosing range. The apparent clearance 
(CLlt) and half life are approximately 25 LIhr and 30 hr respectively. Administration of 
olanzapine: once daily leads to steady-state conc~ntrations in about I week which are 
approximlllely 2-fold higher than single dose concentrations. The pharmacokinetics of 
olanzapinl: show a large amount of inter-subject variabil;ty. The clearance varies 
approximately fcur-fold within the population. The clearance of olllrWlpine is, on average, 
approximately 30% lower in women than in men, 40% higher in smokers compared to non
smokers, &rid 30% lower in the elderly !han in the young. A cross study comparison between 
data obtained in Japan compared to data obtained it. the US, suggests that exposure to 
olanzapine may be about two fold greater in the Japanese. Differences in olanzapine 
phrumacokinetics may be partially attributable to differences in CYPIA2 or glucuronyi 
tnlIl~ferase activity. both of which have been show to be affected by smoking and gender. 
Preliminary results suggest that olanzapine clearance is not significantly altered in hepatically 
or renally impaired subjects. In addition, olanzapine is not removed by the dialysis prp·'ess. 
It is possible, howevl."r, that hepatic and renal impairment may alter the elimination of 
olanzapine metabolites. 

A numna of clinical drug interaction studies have been performed. Co-administered charcoal 
.:aused a 50% dt:crease in olanzapine eXpOSI\fe (as measured by AUC) and a 60% d.:crease in 
Cmax. presumably due to decreased absorption. Neither antacid nor cimetidine appeared to 
affect olanzapine absorption. Carbamazepine caus~d a 33% decrease in olanzapine eXpO~l'Ie 
and a 25% decrease in Cmax, presumably due to enzyme induction. Imipramine caused a 19% 
increase ill olanzapine exposure. although this Increase' '!as not statistically significant. 
Ethanol did not have a significant effect on olanz.apine kinetics nor did olanzapine have a 
significant effect on ethanol kinetics. Warfarin did not affect olanzapine pharmacokinetics. In 
addition. olanzapine did not appear to have a significant effect on the pharmacokinetics of 
imipramine or its active mFt~bolite, desipramine (potential markers ofCYP2D6), diazepaJTI. or 
N-dcsmethyldia':epam ,pote .. tial markers ofCYP3A4), warfarin (potential marker of 
CYP2C91. lithium. biperidcn (H ethanol. It shculd be noted that two of the intei3.ction studies 
I imipram'ne; warfarin) were penormed in ~ubjects who received a ~;l1gle olanzapine dose and 
th'ls had lower olanzapine concentrations than would be exp~cted during normal clini<:al 
doslIlg. Therefore. lac.~ of an apparent interaction is not conc!;,sive. In vitro data suggest thaI 
<)lanzllpine. at concentrat'ons normally observed in vivo .. ,jlOuld not significantly inhibit the 
actl\ it" <,fCY!'s 3A4. 2D6. 1 A2. 2C9. and 2C19. 

lhe sponsor has adequately linked t~e to be marke ed tablets to the C'lpsules used in th'! 
clinical trials. The dissolution methodologv and specification submitted by the sponsor are 
a~ceptabk. 

2 
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RECOMMENDATION: 

The submission !NDA 20,592) has been reviewed by the Office of Clinical Pharmacology and 
Biopharmaceutics and has been found to be acceptable. Comment 1 is for the medical officer. 
Please convey Comments 2-5 to the firm. 

COMMENTS: 

I. The medical officer is requested to verify the following statement that the sponsor has 
placed in the Special Population subsection of the Clinical Pharmacology section oflabeling: 

' ... clinical trial safety and efficacy data did not suggest clinically signifir,ant differences 
among Caucasian patients, patients of African descent, and a third pooled category including 
Asian and Hispanic patients. Dosage modifications are not routinely recommended.' 

2. The sponsor is requested to adopt the foHowing dissolution methodology and specification 
for all tablet strengths: 

Spec.fication: not iess than (Q) 

3. The sponsor is requested to incorporate the labeling as provided at the end ofthe Summary 
section of this review on page 10. 

4. If possible the sponsor should aetermine whether the population PK database provides any 

mformation regarding drug interactions. 

:i The sponsor should be commended for providing the NDA on CD ROM. Thi, greatly 
tilcilitatcd the revi(;w process. In addition. the analy;is based upon the ref'.rence data base 
"as intllllnative. rhe sponsor is ellcouraged to continue this type of analysis whenever 
possihk 

J 
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SllMMARY 

ABSORPTION 

~: After administration of olanzapine, the time to reach maximal plasma concentration is 
approximately 6 hours (studies HGA T, HGAN, HGAH, and reference data base). 

Extent: The absolute bioavailability of o\anzapine has not been determined. After 
administration of ,.c radiolabeled drug to 6 male volunteers, an average of 57% of the dose 
was recovered in the urine and 300/- was rec-Overed in the feces, suggesting that at least 57% of 
the dose is absorbed (study HGAl). However, the percentage of absorbed dose is likely to be 
considerably higher than 57% ix.'CIluse unmetabolized olanzapine in the feces accounted for 
only 2% of the dose, and 2/3 of the fecal radioactivity was recovered more than 48 hours 
postdose (study HGAl). Approximately 40% of an olanzapine dose is eliminated via first 
pass hepatic elimination (calculation by reviewer in Appendix). The relative bioavailability of 
olanzapine tablets compared to drug in solution is 100% (study HGBW). 

Food efftict: There does nr' appear to be a significant food effect. In six healthy subjects. 15 
mg of olanzapine was administered in both the fasting state, and 30 minutes following a 
standard high fat breakfast (HGAH). Food did not affect the extent of absorption, although 
the absorption may have been slightly faster when olanzapine was administered with food 
(Tmax ~ 4. 7± 1.4 hr fed versus 5.R± 1.3 hr fasted). 

D1STRHlUTlON 

Volume ofg~ri.ln!li.Qn: The apparent volume of distribution is large (VPIF = 1000 L) 
indicating that olanzapine distributes extensively into tissues (HGAU, HGA W, population PK 
studies). 

Protein and reg blood cdl bjndjoil: Olanzapine is about 93% bound to plasma proteins 
(HGAW) The protein binding is concentration-in:lependent over the range of7-1140 ng/mL 
(illanzapine Cmax values rarely exceed 40 ng/mLl. Binding is primarily to albumin and a-I
acid glycoprotein. Because olanzapine is a low extraction ratio compound with a high volume 
of distrihution. drug interactions mediated by protein binding should not occur. Olanzapine 
docs not extensively bind to red blood cells (HGAI). 

:\IF.TABOLlSM & ELlMINA nON 

In . .ll~:sr Olanzapine is highly metabolized. Only about 2 and 7% of an olanzapine dese is 
recovered as unmetabolized drug in the feces and urine respectively (HGAl). Olanzapine 
metabolites appear to be eliminated via both urinary (57% of dose) and biliary (up to 30% of 
dose) excretion (HGAI). Direct glucuronidation appears to be one of the major pathways of 

5 
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N-dcsmeti"/1-2-ca rboxy 
l'1 !Jo,,\ 

Figure Metabolic pathways of OLZ in humans. The compound in brackets has not 
yet been identified. Glu stands for glucuronic acid. Bold arrC'1N Indicates tl1e 
majcx pathway. 
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elim'nation. In the feces, the major metabolite recovered is the IO-N-glucwonide, which 
accounts for 12% of the dose (HGAI). In urine, the IO-N glucuronide is also the major 
metabolite accounting for 13% of the dose. Nine other wmary metabolites have also been 
identified including N-desmethyl-2-carboxy olanzapine (3.8%), 2-carboxy olanzapine (3.5%) 
and olanzapine N-oxide (3.4% of dose; HGAI) .. 

In plasma, after administration of radiolal-eled drug, unmetabolized olanzapine accounted for 
only .2% of the AVC for total radioactivity, indicating that there is significant exposure te 
metabolites (HOAI). Metabolites found in the plasma inc: Jae the IO-N-glUcuronide, N-oxide, 
N-desmethyl, and 2-hydroxymethyl olanzapine (analysis of samples from HGAP). The 
sponsor has not reliably determined the exposure to metabolites at a quantitative level. 
Analysis of samples from subjects who were at steady state showed that the plasma levels of 
I O-N-glucurorude and N-desmethyl olanzapine were each approximately half that of 
olanzapine (HGAJ). It is possible that there may be significant exposure to metabolites other 
than the IO-N glucuronide and the N-desmethyl compound. 

l.n..Y.itrQ: CYP and flavin-contain monooxygenase (FMO) systems have been shown to be 
involved in the metabolism of olanzapine in ~ttfCJ. Studies utilizing specific inhibit s, pure 
enzymes, and correlation techniques suggest that CYP I A2 is the primary enzyme involved in 
N-desmethyl formation, CYP2D6 is the major enzyme involved in 2-hydrOl<ymethyl 
formation. and FMO is responsible for N-oxide formation. While each of these metabolites 
has been observed in vivo (see above), none can be considered II major metabolite. Thus, a 
decrease in the activity of a single enzyme shuuld not have a large affect on olanzapine 
elimination. Consistent with this, the elimination of olanzapine was not reduced in subjects 
who were deficient in CYP2D6 (reference data base). For more information on in vitro 
metabolism see the Drug in;eraction section below. 

GENERAL PHARMACOKIr<lETICS 

Clear~ncc and half life: The apparent clearance (CLIF) and half-life are approximatdy 25± 12 
Uhr and 10± I 0 hr respectively (reference data base). 

Dose propolliOl1llli1x: Olauzapine displays IiI1l~ar kinetics (for clearance, volume and half life) 
over the dosing range of2.5-20 mg (HGBY. HGAH. HGAM and population analysis), 

Multiple \'5 single dose kinetics: The concentration of olanzapine is approximately doubled 
atier multlple once daily dosing compared to single dose administration (MS-E(lOI), This 
doubling is what would be predicted based upon olanzapine's halflife of approximately 30 

hour" 

6 
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SPECIAL POPULATIONS 

General al1l1ro;ld: The sponsor utilizes three approaches to determine the kinetics in special 
populations: I. -\nalysis of individual small sc~e classical PK studies; 2. Analysis of a 
pooled data set (l<.eference Data Base) consisting of all of the data from the classical PK 
studies; 3. Population pharmacokinetic analysis of data obtained in clinical trials. 

SmQkin~. ~ende[. and a~e: All three approaches lead to the conclusion that olanzapine 
clearance is increased (and thus steady state drug levels are dec.reased) by about 40% in 
smokers compared to nonsmokers and increa~ed by about 30% in men compar::d to women 
(population analysis ofHGAJ and reference data base). Because smoking and male gender 
have been shown to cause increased CVP\ A2 activity, the: sponsor attributes these effects to 
CYP I A2 differences. There are also literature reports that suggest that glucuronidation is 
increased in men and in smokers, so it is likely that the direct glucuronidation of olanzapine is 
also increased in these populations. The clearance of olanzapine also appears to be 30% 
higher in the y:>ung compared to the elderly (HGAM, HGCC). 

Hepatic and renal impairment: Preliminary results based on 6 subjects with cirrhosis suggest 
that hepatic disease does not appear to affect olanzapine clearance (HGAU). This study was 
confounded by the fact that 4 of the 6 cirrhotic subjects were smokers. It appears, at least, that 
this type of liver impairment does not cause large changes in the elimination rate of 
olanzapine. Similarly, renal statlis, as measured by creatinine clearance, did not appear to 
alIect olanzapine clearance (HGA W). This is expected because olanzapine is highly 
metabolized. with only 7°/" excreted unchanged in the urin~ (HGAI). In addition, no drug is 
lost during the dialysis process. The effects of renal impairment on the elimination of 
olanzapine metabolites has not been examined. 

Ra££: No specifiC pharmacokinetic study was conJ'Jcted to investigate the effects of race. A 
cross study comparison between data obtained in Japan compared to data obtained in the US, 
suggests that exposure to olanzapine may be about two fold greater in the Japanese when 
equivalent doses are administered. 

DRlJ(; INTERACTIONS 

Efkcts "I" drugs on Qlanz;wine metabolism in vivo: C"admmistcred charcoal (I g) caused a 
5()% decrease in oian7...apine exposure las tneasured hy AUC) ,U!J a uO%. dcc,'casc ir: Cmax. 
presumably due to decreased absorption. Neither antaci(! nor cimetidine (800 mg single dose) 
appeared to affect olanzapine absorption (HGAT). Carbamazepine (200 mg b.i.d. for III days) 
caused a 33% decrease in olanzapine exposure and a 25% decrease in Cmax (HGBe), 
presumably due to enzyme induction. Because carbamazepine is known to increase the 
actIvity of a number of enzyme systems, the decrease in olanzapine levels cannot b~ attributed 
to an increase in the activity of a specific enzyme. Imipramine (75 mg single dose), a 
potential inhibitor of CYP2D6 caused a 19% increase in olanzapine exposure, although this 

7 
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increase was not statistically signific.ant (HOAQ). As described in the In Vitro Metabolism 
section, olanzapine dimination is not impaired in people deficient in CVP2D6, which 
suggests that CYP2D6 inhibitors should not significantly alter the pharmacokinetics of this 
drug. Ethanol (45 mg/70 kg single dose) did not have an effect on olanzapine kinetics 
(HGAN). Also, Warfarin (20 mg single dose) did not affect olanzapine pharmacokinetics. 

Effects of olanzapine on the metabolism 0; other druis in vivo: Olanzapine did not appear to 
have a significant effect Oil the pharmacokinetics of imipramine or its active metabolite 
deSIpramine (potential markers ofCVP2D6; olarz.apine dose = 5 mg single dose; HOAQ), 
diazepam or N-desmethyldiazepam (potential markers of CVP2C19 and CVP3A4; olanzapine 
dose = 12.5 mg/day for 9 days; HGAE), warfarin (potential marker of CVP2C9; olanzapine 
dose = 10 mg single dose; HOB E), ethanol (ola"lZ3pine dose = 10 mg/day for 7 days; HOAN), 
lithiwr. (oianzapine dose = 10 mg/day for 8 days; MS-E001), or biperiden (olanz.apine dose 
= I 0 mg for 7 days; E002). It should be noted that two of these snldies (HOAQ-imipramine 
and HOBE-warfarin) were performed in subjects who received a single olanzapine dose and 
thus had lower olanzapine concentrations than would be expected during normal clinical 
dosing. TheCl,fore, lack of an appare;'!t interaction is not necessarily conclusive. 

in vitro studies: Olanzapine is a moderate inhibitor of CYP enzymes (ADME report 38): Ki = 
491 ~M for CYP3A4 catalyzed formation of I '=hydwxy midazolam; Ki = 89 J.1M for 
CYP2D6 catalyzed formation of I·-hydroxy bufuraiol: Ki = 715 J.1M for CYP2C9 catalyzed 
formation of 4-hydroxy tolbutamide; Ki = 920 ~M for CYP2Cl9 catalyzed formation of 4'
hydroxy S-mephenytoin; Ki = 36 ~M for CYPIA2 catalyzed acetaminophen formation. 
These re::ults suggest that olanzapine r.as the greatest potential of inhibiting CYPIA2 in vivo. 
However. because the total concentratiun of olanzapine in plasma does not typically exceed 
SO ng/mL (160 nM), the chances ofCYPIA2 inhibition in vivo seem low. To investigate the 
possibility, the sponsor is currently running a clinical study investigating the interaction 
between theophylline and olanzapine. 

Because CYP \ A2 is involved il' the metabolism of olanzapine (see Metabolism section 
above). it is possible that CYPIA2 inhibitors could impair olanzapine elimination in vivo. 
Ilowcver. because olanzapine is metabolized by a number of pathways. this effect is likely to 
be small. The thcuphylline-olanzapine interaction study that is currently in progress shuuld 
proVJ(je penincnt information f~g:lrding lhis potential interaction. 

B10EQIIIV.\LENCE 

One large pivotal detini\lve bioequivalence study has been performed (BGBY, see Appendix 
f"r details). ThiS study utilized 5. 7.S, and 10 mg 'to be marketed' tablets (Puerto Rico) 
and 5. 10. and IS mg clinical capsules (Basingstoke, UK). Stepwise,S x 1 mg and 1 x 5 
mg tablets linked to the 5 mg clinical capsu!e; the 10 mg tablet to the 10 mg capsule; and 2 x 
7.5 mg tablets to the 15 mg capsule. The S mg tablet was present in all three stages of the 
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study provi,ding a commn" link. All comparisons marle in tlus study passed the Agency's 
criteria for bioequivalence. Thus, the study adequately linked the 'to be marketed' tablets to 
the capsules used in the clirjcal studies. It also demonstrated equivalence between strengths. 
It should be noted that the 2.5 mg tablet strength, a formulation that may be marketed, was not 
examined in this study. However, a Japanese snidy (JE-205E) demonstrated that 2 x 2.5 mg 
:ablel~ are bioequi\'alent to I x 5 mg tablet. Further, because the I and 5 mg tablet str~ngths 
were studied, dissolution/formulation data could also be used to link this strength to the oilier 
strengths. 

In addition, the spensor illustratd that a granule formulation was equivalent to the capsule 
formu!.ation and to the to be m~-keted table-t formulation (HGBW). Because the granule 
formulation is mixed in water before administration, it is equivalent to drug in solutioll. 
Although the sponsor has not requested that this formulation be approved for marketing, this 
stud> was reviewed because it provided information regarding the relative bioavailability of 
the olanzapine tablet (approximately 100%). 

ANALYTICAL 

The sponsor utilized several analytical techniques, (e.g. GC-EC, GC-MS, hPLC-EC) for the 
measurement of ola!lZ3pine in biological fluids. Overall, all of 'he assays have been validated. 

DISSOLUTION 

Olan7.apine is only very slightly soluble in purified water. The sponsor determined the 
dissolution characteristics of the tablets in four different media (water; 0.1 N HCl; pH 4.5 
buffer; pH 6.8 butTer) using the highest (10 mg) strength. Because the solubility in O.IN Hel 
is somewhat higher (see Appendix for solubility and dissolution profiks), and because O.IN 
Hel is close to the physiologi~al conditions of the stomach, this medium was chosen for the 
dissolution method. The following dissolution methodology and specification submitted by 
the sponsor are satistactory and apply to all tablet strengths. 

Specitication not less than (0) 

9 
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REVISED LABELING 

The sponsor is reQuesteo ~I) incgrporate tbe fgllgwine labeline; 

CLINICAL PHARMACOLOGY; 

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 as approximately 
40% of the dose is metabolized before reaching systemic circulation. Food does no\ affect the 
rate or extent of olanzipine absorption. 

Olanzapine displays linear kinetics over t!:e clinical dosing range. Its half-life ranges from 21 
to 54 hours (51h to 95th pe:centile: mean of 30 hr, cv=30%), and apparent plasma clearance 
ranges from 12 to 47 LIhr (5th to 95th percentile; mean of25 LIhr, cv = 45%). 
Administration of olanzapine once daily leads to steady-state concentrations in about one 
week which are approx: .nately 2-fold hic,her than single dose concentrations. Over time and 
d05age range, pharmacokinetic paranleters within an individual are very consistent. However, 
plasma concentration~, half-lift:, and clearance of olanzapine may vary between individuals on 
th~ basis of smoking status, gender, and age (see Special Populations). 

Olan7Jlpine is extensively distriouted throughout the body, havin~ a volume of distribution of 
approximately i 000 L. It IS 93% bound to plasma proteins over the concentration range of 7 
to 1100 ng/mL, bIDding primarily to albumin and a-I-acid glycoprotein. 

Metabolism and elimination 

Following a singl.: oral dose of "c labekd olanzapine, 7 percent of the dose of olanzapine 
was recovered in the urine as unchanged drug, indicating that (llanzapine is highly 
metabolized. Approximately 57% and 30% of the dose was recovered in the urine and feces 
n:spectivelv. In the plasma. olanzapine accounted for onl) 12% of the AUC for total 
radioactivity. indicating that there is significant expo,'ure to metabolites. Aft~r multiple 
dtJslIlg. the majl" clrctllating metabolites were the I D-N-glucuronide and 4'-N-dp.smethyl 
"ianl.~.pine. both of which lack pharmacological activity at the concentrations observed. 

Direct glucurlJDidatior, and cY'ochrome 1' .. ·'50 (CYP) mediated oxidation are the prinary 
metabolic ;l.lthways for olanzapine. In vitlll studies su6gest that CYPs I A2 and 2D6, and the 
tlavin-cO!1laining monom,ygena.<p. system are involved in olanzapine oxidation. CYP2D6 
mediated oxidation appears to be a minor metabolic pathway in vivo, because the clearance of 
olanzapine is , ot reduced in subjects who are defIcient in this enzyme. 
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Special Populations 

Renal Imllainnent--Beca.lse olanzapine is highly metabolized before excretion and only 7% of 
the dmg is excreted unchanged. renal dysfunction alone is unlikely to have a major impact on 
the phannacokinetics of olam:apine. The phannacokinetic characteristics of olanzapine were 
similar in patients with severe renal impainnent and nonnal subjects. suggesting that dm;age 
adjustment based upon the degree of renal impainnent may not be required. In addition. 
olanzapine is not removed by the dialysis process. Multiple-dose sttldies in patients with 
renal failure have not been performed. and the efiect of renal impainnent on metabolite 
elimination has not been studied. 

Hepatic Impainnent--The effect of impaired liver function was evaluated in subjects ".;th 
dinically significant (Childs Pugh Classification A and B) cirrhosis. Pharmacokinetic 
assessment indicated that cirrhosis had little effect on the phannacokim:tics of olanzapine. 
Although the presence of hepatic impainnent may reduce the clearance of olanzapine. based 
upon the available phannacokin:tic data. a dosage reduction for patients with impaired 
hepatic function is not uniformly indicated. 

~--In a study involving 24 healthy subjects. the mean elimination half-life of olanzapine 
was about 1.5 times greater in elderly (>65 years) than in non-elderly subjects (,.65 years). 
However. the phannacokineti: variability among the elderly was within the variability of their 
non-elderly counterparts. Caution should be used in dosing to thc -::lderly. although dosage 
modi fications are not routinely recommended in the absence of other factors that might 
additively influence drug metabolism and/or phannacodynamic sensitivity (see DOSAGE 
AND ADt-.1INISTRA TION) 

(iender--Phannacokinetic screening of healthy subjects and patients s; that the 
c1e~rancc of olanzapine is approximately 30% 10\"er in women than in men. However. dosage 
modifications ba.~ed on gender are not routinely recommended. 

Smoking Slatus--Ph~nnacokinetic screening of healthy subjects and patients showed that 
"lanz..lpinC dearance is about 40% higher in smokers than in nonsmokers. although dosage 
moditicat;ons arc not routinely .ccommended. 

Race--;-':o specific pbnnacokmellc study was conducted to investigate the effects of race. i\ 
eros, s\ldy Cllmparison bel ween data obtained in Japan compared to dala obtained III the US. 
suggests that exposure to olanzapinc may be about two fold greater in the Japanese when 
equivalent dosc~ are admi<1istered. 

I Mcdical Ofticer: Please see Comment I of thiS review) 

('ombined effccts--The combined effects of age. smoking and gender suggest that the 
dcar:mcc in young smoking males may be 3 times higher than that in elderly nonsmoking 

1 I 
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females. This difference in olanzapine cleara!lCe is likely related to differences in CYPIA2 
and glucuronyl transferase activity. Dosing modification may be necessary in patients who 
exhibit a combination of factors thaI may result in slower metabolism of olanzapine (See 
DOSAGE AND ADMINISTRA T!ON). 

PRECAUTIONS 

Drug Interactions 

The Effect of Other Dru~s on ZYPREX-- Agents that induce CYPlA2 or glucuronyl 
transferase enzymes. such as omeprazole and rifampin. may cause an increase in olanzapine 
clearance. Inhibitors ofCYPIA2 (e.g. theophylline and caffei1:e) could potentially inhibit 
olanzapine elimination. However. because olanzapine is metabolized by multiple enzyme 
systems. inhibition of a single enzyme may not appreciably decrease olanzapine clearance. 

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

Cimetidine and Antacids: Single-doses of :imetidine (800 mg) ur alurninum- and 
magnesium-containing antacid did not affect the oral bioavailability of olanzapine. 

Carhamazepine: Carbamazepine therapy (200 mg bid) calises an approximately 50% increase 
In the clearance of olanzapine. This increase is \tKcly due to the fact that carbamazepine is a 
potent inducer of CYP i A2 activity. Higher daily doses of carbamazepine may cause an even 
greater Increase in olan7.3pine clearance. 

Imipramine: Imipramine (75 mg :;ingle dose). a potential inhibitor of CYP2D6 caused a 19% 
Increase in olan7.apine exposure, although this increase was not statistically significant. 
Olanzaplnc dimination is not impaired in people deficip.nt in CYP2D6 which suggests that 
('YP2I>t> IIIhihitors should not signiticantly alter the phammcokinetics of this drug. 

F:hanol Ethanol (45 mg170 kg Single dose) did not have an effect on olanzapine 
I'h'lrlnac( lk I nelles . 

\\ artann Warfarin (20 mg sIDgl,' dosei die; not affect nlanzapine pharmacokinetics. 

Ufcct (ltlipREX pn Other D..n!~:;--In v:tro studies utilizing human liver microsomes suggest 
that "Ian/apine has lillie potential to inhibit CYP I A2, CYP2C9. CYP2C 19, CYP2D6. and 
('1'1'.1:\ Thus. olan7.apine is unlikely to cause climcally important drug interactions mediated 
b\' these enzymes. 

12 
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Single doses of olanzapine did not affect the pharmacokinetics of irniprarnine or its active 
metabolite desipramine. and warfarin. Multiple doses of olanzapine did not influence the 
kinetics of diazepam and its active metabolite N-desmethyldiazepam. lithium. ethanol or 
biperiden. The ability of olanzapine to inhibit the elimination of a CYPIA2 substrate (e.g. 
theophylline) has not been investigated in clinical studies. 

Olanzapine has the potential to inhibit the metabolism of drugs which are eliminated vi~ direct 
gluclITonidation including AZT. lorazepam. valproic acid. and lamotrigine. Caution should be 
exeTl,ised when olanzapine is coadministered with these drugs. 

DOSAGE AND ADMINISTRATION 

Dosal1e in Special Populations--Considc:ralion should be given to a lower ~!vting dose in 
patients who exhibit a combination of factors that may result in slower rnetabolisrn of 
olanUlpine (e.g. non-srnoking fernale patients >65 years of age) or who rnay be more 
pharrnacodynamically sensitive to ola=pine (see CLINICAL PHARMACOLOGY; see Drug 
lnlcra~lions under PRECAUTIONS). When indicated. dose escalation should be performed 
With caution in th::~e patients. 

11 .. 
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INTRODUCTION 

e.1. Pharmacologic Class 

Olanzapine is a potent antipsychotic agent displaYing receptor affinity in vitro at sl'rotonin ,. 
HT2AJ2c. 5-HT3. 5-HT •. dopamine D.IDYD,ID,. and muscarinic cholinergic (M,-Ms). a,· 
aa-cnergic and histamine H, receptors. While exhibiting distinct slructural and metabolic 
differenc~ the compound has a pharmacological pO'otile of activity similar to that of the atypIcal 
agent. clozapine. This profile is especially distinct from the typical antipsychotic agents (eg. 
haloperidol). On the basis of these findings. it would be predicted that olanzapine would have a 
uniql!e prOOtic highlighted by a wider nIl'ge cf efficacy than typical agents and a much lower 
inclden~e ofufldesirable side e!rects than either class. ego extrapyramidal symptoms. hematoxicity. 
etc. 

0.1. Drug Substance 

0.1.1. Description Including Phl."sical and Chemical Characte,"istics and Stability 

D 1 1.1 Names 

Chemical Name (USAN): 

International Non-proprietary 
Name (INN) 

Proprietary (Brand) Name 

Synonyms' 

Lilly Compound Number: 

Chemical Abstracts Number 

or 

2-Mcthyl-4-(4-methyl-1 -piperazinyl). 
I OH-thieno[2.3·b ][1.5]benzod.ozepll1e 

2. I OH-thieno[2.3-b ][1.5]benzod.azcpll1c. 
2.mcthyl-4-(4-methyl-l-pipcrazany! )-

OJanzapme 

Zyprex 

None 

L YI70053 

132539·06-1 

D 1 1 2 PhYSical and Chemical Characteristics 

Emplflcal Fomlulcl: 

Molecular Weight 

Structural Fonnula 

Description: 

pK •. 

Melting Point 

31243 

A - I 

Olanzapine is a yellow crystallme solid 

5. Of) and 7.40 In Dimc:thylfonnamidelV: ater 
(60:40. v/v) 

J 95 ± 2"C 
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Sclubility Profile: 

Acetonitrile 
Bu/ferpH 2 
Bu/ferpH 4 
Buffer pH 6 

Medium 

Buffer pH 7 
BufferpH 10 
Ethanol. anhydrous 
Ether 
O.IN Hel 
Methanol 
O.lNNaOH 
n-Propanol 
Propylene Glycol: '120 (I :5) 
Waler 

SolublUties at Room T eml-<S'ature 
pH or Medium at SolubUlty 

Sam.alloll (m&lmL) 
IU 

5.87 2.5 
5.97 11.0 
6.04 4.3 
7.08 0.4 
9.92 0.1 

5.38 

12.83 

A-d, 

7.0 
7.6 

20.6 
4.5 
0.3 

43.9 
0.1 

<0.1 

SolubUity 
Classl6cation 

sparingly soluble 
slightly soluble 
sparingly soluble 
slightly soluble 
very slisbtly soluble 
very slishtly soluble 
slightly soluble 
slightly soluble 
sparingly soluble 
slightly soluble 
very slightly soluble 
soluble 
very slightly soluble 
practically insolub Ie 
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CLINICAL REPORT SYNOPSIS: PROTOCOL 

Protocol No. FlO LC HGAH 

Title: L Y170053: DOSE PROPORTIONALITY AND EFFECT OF 
FEEDING ON SIOAV AlLABILITY 

Principal Investigator: D. P. Henry, M. D. 

Study Centers: Lilly Laboratory for Clinical Research; single sit.e. 

Clinical Phase: 

Objectives: 

MetllOdology 

Number of Patlcnts 

Entry a itcria: 

CT M:\ TERI AI.S 
I,WMINISTRATION 

Dural.ion of Treatment: 

(I) To examiiJe the proportionality of phannacokinetic parameters 
to administered single dose of L YI70053 in the fasting state (5, 
10,15 mg): 

(2) To examine the effect offeod (breakfast) on the 
bioavailaibi lity of L Y17ou53. 

. I bl d (ror,,'JovN Slflg e ind, randomized stu y. 
"-

Six adult male volunteers signed informed consent and 6 
completed the stl!dy. 

Normal adult male volunteers between the ages of 21 and 55 
years, inclusive. 

L Y170053, 10 mg capsules (CT00069) 
L Y170053, 2.5 mg capsules (CT00068) 

Four smgle doses with washout of at least 96 hours between doses. 
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Uudy Wt Dv~· Ccux em.:.:" Cna .... • c " f",.. (kll ('l1g/kl) (n&iml) (L"uO") (kEIL) 
--~---- ~--~--~------~---------------

II 
(hr") 

- Melrl 75.Jl O.lIIl lJ.3 1191 1llICi15 5.11 O..oll6 22.2 
SId (),·v 11).5 O.02t. 2.6 0.18 0.01'16 1.3 0.0042 27 
C.V. '% 13.8 12.7 19.9 19.5 29.1 22.H 13.2 11.9 

Subj_'" I.UCo-t AUC'o.t AUCu ..... AlJe'o- CI~ C181J1r· OlifF> VJllFF" V!llFF· 
(AI···/mI) (lqr·b.ll.l (1I1·h./"", ( .... 1-.. -11..) (tAr) (I11/min) (LIkg.'brl (Ll (I./kR) 

........ MP.3n 3;:5.7 \.65 357.8 1.&2 4J.Z 71'.7 B.!86 LJ6Y 1l!.4 
Sid Dt'\' S46 ON 67.5 o 5~ 8.0 IJ~q o Ihl 2J5 ,9 
C.Y. % 16.R 2.3.7 IR.9 21.2 18.(1 J8~ 21.5 I~ 21.1 

Suhjcc( Rudy WI J)O!Ie Cn\a:( Cmax" Cmu' 1'1I1"X II t \; 

(kg) (""!lIk,) (nwn>1I IL"xlU") ~'1.) (hel (hr·l) ~hrJ 

-- M~n 76 • .1 0.199 13.11 OJiR o.oms 4.7 OJl2(olI U..2; 
Std Oev 9.6 0023 2.7 0.18 0.0111 1.4 0.0031 3.2 
L. , .. "i- 12.0 I l.~ 19.' 199 15.1 29.3 11.5 12.::;; 

Subject .-\UC~, AlJCu-l AOCf,.. ... AUC'o- Ch/J'''''' CbiI'F" Cl5IFP'" Vj!.1'P Yf\lJ'f'" 
~ nl:' hr'mlj (~g'''''IL) Inx·hr/mll Ik~·brll.) (l/br) fnll/minJ (J./kg/br) (L) ILlke! --_. 

-'M~!lfI l25.0 1.65 3~.4 1.lI6 42.3 70 .... U55Y 1597 2tl.9 
SAd »n 6U.8 0.3') 64.5 (1.42 & J I').;" 0.1116 404 4.1 
C.y. % IX7 :n.,) 11.7 ;'.1.6 19.1i 19.6 19 () 23.] 1 ~I, 5 

• Ivwnulih:d tor On1£: 

• romnh,.,·d k", [)(~ IrlII 8nl~wci~;lc 

15 ('r\lj 
F",c;· ~ 

,:-:; (Y\j 
feJ 
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Step 1: Statistical Outcome of Fasting versus Fed J\.Iel b 1)1)" Ie S 

Pharmacokinetic Contrast Mean Contrast Ratio or 
Variable Difference P-Value Means 

Cmax• (ng/mL) F.d vs Fasting -2.2% 0.589 0.98 

Tmax (br) Fed vs Fasting -0.13tfJ.,. 0.619 DOl -
AUCo_t· (ngxilr/mL) Fed vs Fasting -0.1% 0.947 1.00 

AUCo __ * (ngxhr/mL) Fed vs Fasting 1.5% 0.571 1.01 

• Analysis perfonned on the log-transfonned variables. 
t Absolute difference. na = not applicable. 
+ Lower and Upper bound. P=pass F=i",1 Bioequlvalence Criterion 0.80 - 1.2.5 

90 % Confidence 
Interval; 

0.93 - 1.04 P 

na 

0.95 - 1.05 P 

0.97 - 1.06 P 

Step 1: Mean Olanzapine B,oavailability After a 5-mg Olanzapine 
Tablet Given Fasting or Fed 

Treatment Cma.\ Tmax AUCo_t 
AUCo __ 

(nwmLl (hr) (ngxhr/mL) (ngxbr/mL) 

Fasting 10.5 4.8 279 313 
CVo/c :> 1.0 24.9 31.0 35.7 

Fed 10.3 4.6 279 .318 
CV% ~0.7 :l04 31.2 34.9 

n = 16 Subjects. 

AbbreViatiOns: Cmax:;:; maximum plasma concentrauon: Tmax = time of maximum concentration: 
.. , UC = area unde-r tile curve: CV :; coeffiCIent of variallOn. 

These results are from Japanese study JE-20SE (See bioequivalence appeno,x for details of this 
study). They illustrate that, as was observed in Americans, food does not appear to have a large 
effect on olanzapine pharmacokinetics. 
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CLINICAL STUDY SYNOPSIS. Study FID-EW·HGBW 

Title: 

Investigator' 

Study Centres: 

Dates of Study: 

Clinical Phase: 

Objeclives: 

Methodology: 

Numbe, of Subjects: 

Diagnosis and Inclusion 
Critena, 

Dosage 
and Administration. 

DuratIOn of TrearmcnL 

Cnteria for Evaluation" 

Study Malena] Identifier 

Reference drug A 

Tf:sl druR B 
Tesl drug C 

A Bioequlvalence Stud" of 10 mg Cap,...l. (Lilly) vs 10 mg 
Granules ".illy) vs 10 mg Tablets (Lilly) of OI311zapine 

December 1994 through February 1995 

Phase I 

To determine the biocquivalen<"C between olanzapine cap,...le 10 mg 
(L illy), olanzapine granules 10 mg (Lilly) and olanzapine lablets 10 
mg (Lilly). 

Three-period, balanced, randomised, cross-over study. 

Olanzapine: Male 20, Female 0, Total 20; 

Male volunteers, aged 18 - 45 years, body weigh! 60 - 90 kg 

Reference Product A 
Olanzapine capsules: 10 mg single dose 
56346: olanzapone capsules, 10 mg 

Test Product B 
Olanzapone tablet: 10 mg songle dose 
CT03822 olanzapme tablets. 10 rng 

Test Product C 
Olanzapone granules 10 mg single do," 
B0445' olanzapine granules. 10 mg. 

Olanzapine: Three 10 ml' doses 

Bioeq~ence-c·- Plasm''! olanzapine assay 

Fonnulallon Type Dose Lot # 

Olanzflpine \~apsu Ie (Lillv) 10 mg 56346 

Olan~apine lablet (Lill}') 10 lilt CT03822 

Olanzapine granules (Lilly) lUmg B0445 

Expiry Dale 

I 1st Sept 1996 
, lsi Mav 191J5 

lsI Apnl1995 

A: one (1) olanzapine capsule 10 mg OR 
B. 
c: 

one (1) olanzapine tablet 10 mg OR 
olanzapine granules equivalent to 10 mg (dissolved in 
demineralised water, see Attachment 5 of the study protocol) 

A-I 
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Table HGBW.6.S.1. Mean Olanzapine Bioavailabilily 
10 mil Dose (n=18 SubJecU! 

TreaDnent Cmax Tmax AUCo-t AUCo_~ 

(ng/ml) (hr) (ngxbr/ml) (nllxbr/ml) 

A: Capsule 14.2 5.0 458 491 

CV% 31.2 55.S 28.7 31.3 

B: Tablet 13.J 4.8 437 470 

CV% 33.6 36.9 32.8 35.9 

C: Granule 12.9 4.6 417 448 

CV% 33.2 39.5 33.9 36.7 

Abbreviations: Cmax = maximum plasma concentration; Tmax = time of maximum plasma 
concentration; AUC = area under the curve; CV = coefficient of variation. 

Table HGBW.6.5.2.Confidence Intervals on Bioavailability Variables Tablet vs Capsule 
900/. 90% BloequlvaJence 

BI.a.alJabllity Confidence Coundence Criteria! 
Variable Ratio of Ml"aJls Low(>f" Umit VErer Lbnlt Pa .. lFaU 

Cmll..x (ng/ml) 0.93 0.87 OY8 Pass 
AVCo., (ng)dtrlml) 0.94 0.91 0.97 Pass 
'\lICo~ (n~>dIrlml) 0.94 0.91 097 Pass 

BlOequlvalence- Range: 080 to 1 25. 90% Confidence Interval constructed in log domain 

Granule vs Capsule 

900/0 90% Bloequlvalence 

Bloa.alJablilty Conndl"ftce Conndence Criteria! 

Variable RiI.:io ofMean~ Lower Umlt VEE'" Lbnlt PuslFaU 

Cma..\: (nwml) ~.90 0.83 0.93 Pass 

AVCo·, (ng><hrlml) 0.9C 0.87 0.92 Pass 
AVCo.~ (ngxlu/ml) 090 0.87 0.93 Pass 

t BlOequlvaJence Range: 080 to 1 25; :Jf)C/o Confidence Interval constructed in log dmnam. 

Bioeqlli\'~lence-absorplion conclusions: Olanzapine is similarly absorbed when given as 
a tablel or capsule compared to a suspension. There is not a significant effect of food on 
the absorplion of olanzapine. although it is pos~ible that food slightly increases the rale of 
absorption and Cmax in some individuals. 

Study HCiRW also demonstrates that the 10 mg '.ablet is bioequivalent t~the 10 mg 
capsule used in the clinical studies. This resull supports the conciusloa~blOequivalence 
made in the pivotal bioeqllivalen<estudy (HGBY). 
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DETERMINATION OF OLANZAPINE FIRST P ASS METABOLISM 

Assume that all drug is absorbed from gut. 

eq. I Fmax: I - CLlQ = I - CLl90Llhr. Whe~ CL : blood clearance 

eq. 2 CLIF: 57 Llhr. (Empirical observation of apparent blood CL of ol.mzapineO) 

If F = Fmn (i.e. only hepatic !ilst pass metabolism occurring) 
then eq I and eq 2 can be combined: 

F: 1-(57°F/90). Rearranging and solving: F = 0.61. 

Thus Extraction ratio ER = 1- i =...!!:J2. CL '" F * 57 = 22 Llhr. 

If F < Fmax then even more drug is eliminated before reaching t~e systemic circulation. 
Thus ER > 0.39, and CL < 22 Llhr. 

°CLplasmalF : 34 LIhr. Since ola'lzapine does not significantly partition into red blood cells. 
CLbloodNblood = CLplasmalVplasma. CLblood = CLplasma/( I-H). where H : hemacrit. 
CLblood = CLplasma 1(!-0.4) : 57 
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CLINICAL STU0':' SYNOPSIS. Study Fl [I·LC·HG,-\I 

Title 

Investigators: 

Study Centers 

Dates of Study: 

Clinical Phase 

Objectives: 

Methodology: 

Number of Subjects: 

D,agno,ts and IrlcIIIsIlXI 
Cnlena 

Dosage 
and A,~nlniSrIatlon 

Duration Ill' Trcauncnt 

Crrren:, I' Dr EV:t\U:UIOII. 

Stal!>lIcal :--'ICtiiDds 

The Disposition of 14C_L YI70053 1:1 \laJ, 

nlis was a Slngle·center study. 

October 19. 1991 through February 11. 1992 

Phase 1 

The object of thiS study was to determme the metabolic d'>llos!lIon 
of I'C·L YI 70053 m healthy volunteers 

Open.label. slngle.blind, single-dose study 

Six male subjects were entered and cl)mplele.; ,i,e ,tudy S,\ 
subjec'.s received olar.zaprne 

HealtllY male ,ubject:' 

IC"1.l'r.ll.dllct 
L)laIlZapllle Smgle lIomlllal doses of !: .' 111~ (al'-1il, 
I CT01l5·111 IIltllllllllllllal d(1.'~ Dr II'" u(,-lr:tcillH::trl"11l 

gcrerc!!cc Jlj(!J;1(l~ 
None 

Etlicacv·, 1'01 applrcablc 

Pharm,t~l:metlcs Pla~1\u ,kllg concentraliOIl;, of (l1:UlZ:tl'llIc were 
measured ,Uld standard pilarmacoklllcllC :md hloa\ :lIlahol:I', '1Idlce
\\'ere calculated 

\letal)()ll~ TIle rnetabllhc profile l'I' l.JC-olarllill'llle ILL- oicl'tllcd 

S!!Jlli-- Safety parameters IIlcillded \ 1131512115, electrocardl,'~ra(]l

and chrllcallaborator\' test-

P:lIred t -tests 
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Figure HGAI 4 2 
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Mean plasma concentrations of olanzapine and rCldloachvl!y 
following a Single oral dose of [14C]0lanzapme to 6 normal 
subjects 

4\ 

Mllln Valu •• (n=6) 

-e- OUlZlprt Piua'II CoJGiuu.OA 
...,;t- Wholt BOlod 't;.Qa_ 

EqtUnltnl Total Core.ullion 
-+- PI ....... 't;. Qa_poe 

EqUMJenl Total CorcentraKJn 

III 1M 

; i • , . .. I 

14 11 

Ture (hI) 

110 144 

Reviewq notc: Unmctabolizcd olanzapinc a~counts for only approximately 12% of the AUC for 
total r~acti\'ity. Thus. there IS significant exposure to metaboliles. This study does not 
adcqua:ely addrcss the question of which metabolites ~re present in plasma. However. the sponsor 
docs claim that exposUie to N-desmethyl olanzapine and the I O-N-glucuronide of olanzapine. which 
are reported to be the two major circulatlllg m~tabolites. is approximately 44 and 31 % that of 
olanzaplnc respc~tlvcly (supporting figure follows results of this study). Thus. olanzapine and Its 
two major circula;ing metabolites together may account for only about 20% of the total AUC. The 
ratio of radioactivity in blood compared to plasma equals about 0.6. suggesting that only a small 
amount of drug goes into red blood cells. 

Pt- \ L. 
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~be"! 
14C-equivalent3 of OLZ (ng eq,_lIv.)ml);ft' 'i<1'~ Br.~\%1 Ul!\!~ 'ji:"..I~mteer 10: NESa 

Time aIler dose 

U!r.l 
preJose 

0.33 

0.67 
1 

2 
2.5 
3 
3.5 
4 

4.5 

5 
6 

8 

12 
I;; 

24 
36 

48 

96 

120 

144 

, Hematocnt = 0.400 

Whole blood 

Radioacr.viry/ml RBC ~ (l4C equw/ml on whole blood) - [(14C eguiv.iml in plasma) (- hemalocri!)] 
homOlocrit 

ND = not detected 

Note This table. which shows lhe paI1itioning of radioactivity into the blood componenls of a 
representative subject. illustrates that olanzapine :md its metabolites only minimally paI1ition into 
red hlood cells. This conclusion is consistent with the average concentration vs time profiles in 
hillod and plasma shown on the previous page. 



PDF page 332

Table HGAI 4 14 Noncompartmental Pharmacoklnetlc AnalysIs of Plasma 
Radiocarbon /l:.ta 

Dose(rngl Wt Crnax Tmax ~ II> 
~) (nl!!!!I/rnJ) (hr! (br-I) (br! 

Mean U.S 77.8 39.0 4.92 O.OUO 58.7 

SD 84 14.2 066 00015 7.1 

CV 10.8 36.4 13 5 12.9 12.1 

AUCo-t AUCo-oo ClsiFF" ClslFF" Vj3IFF" VlYFF" 
(ngeq-hrirnJ) (ngeqhr/rnJ) (L/hr) (Llkglhr) (L) (Llkgl 

Mean 1961 1398 5.37 0.0692 447 5.73 

SD 495 618 1.44 o 0189 84 091 

CV 25 2 25 8 26 9 274 18 8 15 9 

Tabl" HGAI .:) 15 Non~ompartmental Pharmacoklnetlc Analys:s of Whole BlooJ 
Raclocarbon 

Dose WI Cmax Truax i3 t~ 

(mg) (kg) (ngeq/",!) (lIr) (lu-- I) (br) 

Mf?ill\ 125 77.8 23.6 4.67 0.0110 63.8 

SD 84 64 I 21 00014 7.6 

C" 108 270 26 0 126 11.9 

AUC(}-t AUC(}-oo ClslFF' ClslFF' V/FP VIFP 
(llgeq Iu-/m!) (ngeqlu-/ml) (LIhr) (Llkl1hr) (L) (L,kgl 

IVlI'al\ 1197 1499 8.42 0.108 780 9.89 

SD 267 314 I sn [ ,,16 209 I 65 

C\· ~ 2 3 21 0 21 4 144 26.9 166 
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Figure HGAI 43. Recovery of Radioactivity In Unne and Feces. 
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Samples were collected up to 21 days after a Single dose of[14C] Ol.:ll:.p,ne. 

Table HGAI 4 16 Total Radioactivity Percent-of-dose Recovery In Urine and Feces 

Overall UnTie Feces 

Total Total 0-24 hr 0-48 hr Total Total DayO-l Day 0-3 Total Total 
0-21t O-oott 0-21+ O-oott O-21t_ O-oott 

MEAN 743 743 18 I 280 52 2 52.2 88 140 22.6 226 
SD 188 188 25 44 89 8.9 74 9.7 13.8 138 
cv 25 I 25 , 14.0 158 170 170 84.6 694 609 60.9 

MEANt 867 867 188 298 56.6 566 12.4 188 302 302 
SD 3 1 3 I 28 4 3 62 6_2 6 5 79 9 I 9 1 
cv 36 36 147 14 5 10 9 10.9 524 41 8 30.0 300 

t Total collected over 21 to 22 days 

tt Totai IS es!lm.te of ""aebon to lOiilllty 

t Mean. 51) and CV cal""lated oml\U'l& Subletts 0582 ,.,d 094 1 

Note: The sponsor believes thai subjects 0582 and 0941 did not collect all of their feces during this 
study (which would explain v.hy these two subjects have low recovery of radioactivity i:1 the 
feces). ThuF., mean recovery data is presented for all six subjects and for only four subjects. 
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Table HGAI.4.17. Estimation of Metabolite Recovery in Urinea 

Compound Q·o Dose 

1 O-N -glucuronideb 13.2 

N-desmethyl-2-carboxy olanzapinec 3.8 

2-carboxy olanzapineb 3 j 

N-oxide olanzapineb 3.4 

N-oxide-2-carboxy olanzapin~ glucuronidec,d 2.3 
4'-N-glucuronidec,c 2.1 

2-carboxy olanzapine glucuronidec,d 2.1 

2-hydroxymethyl olanzapinec 1.4 

N-desmethylolanzapineb 0.6 

Olanzapineb 7.3 

Total 39.7 

, Based Oll total urinary recovel)' of - 52% 

h Mean value dctennined ti'olllurine samples li'om 2 subjects (Subjects 0525,8-16 hI' and 0941. 4·8 hI') 

Based on unne samples fro III 3 subjects (0975,16· 72 hr, 0525, 24·48 hr and 0941, 24· n hr) 
,j Tentative stn;ctllmJ ,:,ssignment 

TIle ;nnollnts of .1'·N-glncuronide ,md 2·carboxy olallzaplne (OLZ) glucuronide were estimated 

following selJaration on an Inertsil CIS <UJalytical column "ith a III obile phase of leo aCt,tic acid ;ulli 

acetollitnit-

Estimation of 10·N·Glucuronide and OlZ In Fecal Extraetsa 

Ef'_£' t!L ~ <UJll~~ ~'o 1 O~N~!!.9!LoliidS o,,-OLZ 

EE~I 24·48 hr 69.1 8A 
EEM 48· ~2 hr 488 9.5 

EEM "2·96 hr 32 .. ' 12.8 
HEL .jg. 72 hr ~·O 7 :::,3 

HEL 96·120 hr 36 6 1 2 
TJ1\1 24 -Ig hI' 37.2 14.8 

TJM 48· n Itr 2·1.9 9.4 

TJM 7>96 hr 31 3 < ' , , 

1\1 <an ± SD 40.1 ± 13.7 30±4.& 

1 0:; of extracted ft..:ru radioactJvlty 
~ g '0 fecAl R.uJi~'; = 0 t2.) {~30'" of Oose el«. reAeJ ;(\ ~-=r 

}.Y 10 of. dO..)€. ~xC,rt~Jo.S 
Vf\C.h~l\~eJ Jr~ if\ fec.e s. 

oL.'t. : 

( Llo ~ ~ IO<N" IUC).( '30~ J:.-Se. '" ~c.e~ ~ 
\'1.10 \n-N-3IvclJrof'l iJe. ;("\ Rtes 
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N- aesmethyl- 2-I~y d r(Xl( V methy I 

hj-(:Jesmethvl- 2·carbOMY 

Figure 24 Proposed ml!.'1abollC paH"l~VS Ofol&nral')ln@In humans Th,~ coml-'oun(1 In 
bracket~ hes not yet been Idenh1\ed Glu stands for gluOJrol"llc e<::ld 

rn ~J or f\1ef1l.\:.o II\-{ 
'11\ UN~. coM Fe(e~ 
(\)')" "nJ 11!J. "p. 

Jo..c.e r e !> I' e (:\-0 vi1\ '1') 

Figure is derived from an analysIs of random samples from protocol F I D-MC-HGAP, a study that 
compared the efficacy of olanzapine vs placebo in patients. In plasma, parent compound, the IO-N 
glucuronide, N-oxide, N-desmethyl, and 2-hydroxymethyl olanzapine were detected using LC-MS. 
In addition to the plasma metabolites, N-desmethyl-2-carboxy, 2-carboxy glucuronide, and the 4'N
-glucuronide were detected in the urine. Reviewer comment: No quantitatlon was made in this 
study. 

30 

l 
T 
~ 

-

, --=-, 

o ~JJ 
O~.Jl'ZW la.H·&lI,ll::WO~ N.c:V ... "elhyl 

Quantitation of two metabolites from plasma samples obtained in population study F lD-MC-HGAJ. 
Reviewer note: The sponsor does not provide solid ~vldence that these are the two major 
circulating metabolites. It is possit-le that other metabolitt:s circulate at signific:mt concentrations. 

ft- \ I 
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INVITRO METABOLISM STUDIES 

COITellllion Cnefticents Relating Immunoquantitied Enzyme Levels and Form-SelectIve Catalytic 

ActivIties to Olanzapine Ivletabohte "c"mation by aBank of 14 Human Liver Microsomes Incubated with 

20 ~ Olanzapine 

o lanzapine Metabolites 
Cytochrome P4~ 0 2-0H N-O 7:QH NdM 

Correllllion Coefficients (r) 

CYPIA2 
Immunoquantified leveli 0"20 0.36 0.66·· 035 
F~hoxyresorufUl O-detthy lase 0.02 0.42 0.74·· 0.64· 
Caffeine 3-demethylil.>e 0.04 0.22 0.83·· 0.66· 

CYP2A6 
Imrnunoquantified level; 0" La 0.23 0.29 0"00 
Coumarin 7-hydroxyla-~t' 019 0.21 0.10 0.13 

CYP2C8 
Immuooquantified leve-I- ° 19 0"27 0"23 040 

CYP2C9 
Tolbutomide 4-hydroxyl",. 0"63" 0.23 0"04 041 

CYP2C 19 
ImrnunoquantUied levtl, 0"07 0.23 0.24 045 
S-MephenytoUl 4 '-hydro .yla~t 011 0.28 0.35 0"58' 

CYP2D6 
ImmuIloqtJfU111fied 11:\'(:1· I) -:-.1~: '" 0.24 0.36 LlI6 
BufuraJoll"·hydro',yla.', [I 79 .... 0.19 0.30 0.14 

C1"P2EI 
IlIImlinoquantified level- O.OS 0.33 0.'-0 015 
N ··N Itroso-dlnlethy lam Ult- 0"06 0"27 0.26 0.16 
N-dt'methylase 

CYP3A 
Immunoquantified It'vtl.- 0.25 011 0" 12 0.36 
ErythromycUl N-clemcth! b.£\,: 009 O.M 0.09 0"30 

FM03 
ImmulloqucU1tlflNi \ev(:l~ 0" II 0.76·· 0.09 029 
Nicottne N-o:o..ldasc 004 0.75"· 0.22 047 

.... P <. .01 
• p •. 05 



PDF page 337

1 .. 60 

:--
~ ~ 4.0 

0:0 
• ; 1.0 
q .. 
N-

0.0 

~-;; 6.0 

j:a •. 0 

0:1: 
:8 ; 2,0 

q.e 
0.0 110 

!I _ '.0 
,~ .. 
:0_ .ra 40 

0== 20 

(:ontrol 

c:ontrol 

A. 1.",.*.X)'M~JIOl __ ""I' __ __ 

IA2 2A6 206 :tEl 2eo lA4 

B. N-Od." OI .... pIa. F __ IId_ 

IA2 2AO 206 2EI Ze9 1"'4 

;! 0.0 .... ---

o w 
0020 .,d. ;: . 

:d 
0010 ;:0 

.~ ta 

.!Sq 
;ij ... 

0000 

Figure 39.3 

control IA2 2A6 20. ZEI 2C9 lA4 

D. I.Hydro,-")" Olanzapln. Forma,,_n 

control lA' 2A6 lD6 IEl lC9 )J 
F Ormahon of 2-hydroxy methyl olanzilPine (A). N-oxide olanzapln8 (8), N
desmelhyl olilnzapme (C), and 7-hYdroxy olanZaplnf'"(O) by eDNA expressed 

enzyme5mcubated With 50!JM olanza9{nf: 

Reviewer comment: The resuits of the 2 studies presented above suggest that CYPs IA2, 2CI9 and 
2D6. along witl~ FM03 participate in the in vitr:.> metabolism of olanzapine, 

Inillblliou of the C¥P3A CaJalyz~d FOrnlniiOn of l'-H)'droxy Midazolnrn In Vitro by Ketocona.zol~. 

Olanzapane. and Clozapme 

lnhlbllur rrpe oflnhtbltlon App ... ent Ki (tJ...fyl) 

KeloConaL,-~lr N Of I-com pet if Ive 0.11±001 

Non~ompetilive 491 i: 33 

Clozapine Non-competitive 99 ± 7 

Midazolam concerol",ion8 in the .. say. contaullng k.toconNol~ IUId olanzapine were 12.',25, .sO, 75. 
Rood 100~. Midazolam concentrallons In the clozapine .... y ~re .5. 10.25 • .50, arid 100 ,&1\1 AI e.en 
... ubs' .... e '="oncentraJ:lon. CIIfT"e,. or one of four concentrations of inhibitor were ineluded The 
concentrwlont" of ketocon&zole ",ere 0.0.5. 0.1. 0 . ..5. and 1.0 JIM. olanznpine W"ere 62.5. 12~,. 250. and .500 
~a.M. and clozapine wert 25 • .50. 100. and 200."M. All incubations were perf"onn~d in duplicate 
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Inhibici'.Jon oUhe CVP2D6 ""Iedi .. ed ponnation o£ l'~Hydroxy BufUraJolI,. V!/ro by Quinidine. 

OlanzapUte, And Clozap.nc 

lnh,blto!'" Typ.oC'nhib'\ion App .... nt Ki (eM) 

Quinidine Competitive O.OJ::t: 0 

o IlUIziapine Competitive 89.:1:: j 

Clozapine Compelitive 19 ± 2. 

To duplicate incubatjoa .. contain iDa buCuraJol aI concentration:] 12. . .5. 2'. ",0.100. and 1",0 JAM. carri.r or 
One o£f"our concentration. 4£inbibitor w .... add.d. The conctmlndion. o(quiDidin. W' .... 0.01. 0.0-'. 0.10. 
and 0.20 fJM. olanz.pin. W' .... '0. 100,200, and 300)IM, and clozlapine were 0.5. \.0. '.0. Wid 10 J.&M. 

Inhibition of"lh. CVP2C9 Catalyz.d Fonn_ion o£4-Hydro~y Tolbutun.lde Ips Vrtro by Phenytoin, 

Ol .... zapin •• and Clozllplne 

Inhibito!'" Type oClnhibition App .... nt Ki (J,al':4) 

PhenycOln Competitive 17::t: 1 

Olanznnlnc Non-compec ic Ive 71-' ± 73 

Clo:t:nplIlC' Comp.titive 31 ± 2 

To dupl,ca.le IItcuba.r:ion. containinlt tolbutamide Rl concentrnlions of 2-', !l'O, 100.200, .... d 300 ~, 
Ci1J""I"lC!'" 0'· one of four concentrations of .inhibito.· '\Yere added. TI\C ("of\ccntrGlions of" phenytoin ""'ere .5. 10. 
'Z" ,uut 75 ~1l'v1. olanzapline ""'ere 100. 200.100. and 400 J-ll\.f. aud clozapin. ""e .... !S. 10, 2!S, and 50 ).Il\f. 

Inllll> 111011 oflhe CVP2C 19 CalaJyzed Fnnnnlion of 4'·Hydroxy S·Mephenytoin II1 Vltr-o by OmepnLZole. 

Olan%ilplne. anu CIQzRplne 

Inllll)llol Type oflrahibihon Apparent Ki CuM) 

Omcpn\Zole Competitive oS.l ± 0.4 

Non·compctitivc 

Cloznplhc Competitive 69·";,, J 

S-:'\,lephenytoIO concentration. in the ..... y. c;onCaininA omeprazole and olanz~v.. W'ere 12 . ..5.25 • .50, 
100. IV\d 200 JiM. S-fnephenytoin conc.ntration. in che clozapine .... y were at 6.2.5, 9.38,12 . .5.2' . .."d 
.50~. AI each sub.trale concentration can-ier or on. of four conc_nU'.aion. of" inhibitor \.¥ere added. 
TIle c;O..-.cent.·ahons uComeprazol. _en: 1.-'6.3.13,6.2'. and 12.' ~'I. olanzapine _ ..... 2.00.300,100, 
lU,d 500 JA.M and clozapine ""'eN 2!s. $0, 100. and 200 JAM. All 'ncub .... i.on. were Plerf"ormed in. dUplicate 

InhibItor 

Olanzapme 

Clozapme 

Inhibition of the CYP1A2 Catalyzed Formation of 
Acetaminophen In Vitro by Olanzapine. Clozapine and 
Theophylline 

TV'" of Inhibition Apparent Ki (fIM) 

Competitive 36 ± 2 

Competitive 

Theophvlhne Competitiy, 362 ± 15 
PhenoceUn concenuauons were 12.5.25. 50. 75. and 100 fIM. At each substrate concentnlt!l>n. carrier or 

one of four concentrauons of inhibitor was added. "The concentrations of olonupine Were W. 15. SO. and 
100 l.lM. Clo130ine were 10.25,50. 3'1d 7S uM and theoohvlline Wt'rt' 200 dOO "no ~"rl ~no 1I'vf 
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Table 13.1. 
Mean III Vitro BindiD. of 14C-LY170051 10 Pi ..... Proteins of Mouse. Rat. DOl. Monkey ."d Human 

as Det_.eeI by Radio-.;t.ivity 

Cone.(na Imn Nou .. 

100 80.1! 

D .. I"epN_nt m.e. oC oS cktermIQ.tioa. 
EKperiment carried out • J"C 

R,. 

8l.0 

114 .... % 14C bound 

001 Monk.., H ....... 

81.2 91.2 92.9 -
The Percent of [14C]OI.nzaplne Bound to ProteinS in PI.sm. from Normal Subjects 

Olanzapine cone. (nslml) 

7.' 9 ..... ; 

1.5.6 93.3' 

28.2 94.30 

~4.6 04.36 

7.7 93.15 

1 I' 94.07 

1 S2 92.79 

218 01.9. 

3.3 91 . .59 

54. 92.94 

0S2 94.24 

1 14 1 9347 

97.01 

93 . .54 

sse Lot 1lilfM3509 

Pereenl bin dina for individual det_min.ti ... 

93.67 

93.57 

9<.34 

94.41 

92.89 

94.01 

93.06 

91.4.5 

91.24 

94.05 

93.72 

93.52 

Sse Lot" M3142 

97.62 

Sse Lot 1WJ'Y'13139 

94.35 

0 .... 23 

93.72 

94.10 

03 .• 0 

02.16 

o.c .01 

92.62 

02 . .51 

01.08 

03.91 

93.93 

93.50 

~.91 

94.16 

Meanz. SD 

94.1:1: 0.411 

93.6:1: 0.170 

94.3:t 0.129 

\.14.2;. 0.339 

92.9:t 0.199 

04.0:1: 0.035 

92.8:z 0.222 

92.0,*, 0 . .530 

91.3:z 0.261 

03.6:t 0.60.5 

94.0:1: 0.262 

93 . .5 :t 0.02.5 

97.2:Z 0.384 

The P~rcent of r14C)Olanz.p'". Bound to Purified Plasm. Proteins 1 

----
Prott:ln Mt: .... SD 

p_eent boun.t2 

Albun"n 8.5.81 90.09 04.67 90.2*4 ... 31 

C1t·edd &lycopn,.e.n 75.52 110.37 75.70 77.2 ± 2.730 

Y"8lobulins 2 .... 23 27 . .53 34.45 21.' * ".32~ 

Mixture of prQ(.,n. 9.5.35 0.5.26 ,").5.42 93.3 :*: 0.080 

I'''CIOI anzapln. w •• added to protein solution ~n pho~hate burr .. to alv. a ana. concentration of 31 

n8/ ml 

Valu ...... m .an of three detelT11lnabnn. <axcept for tho_ obta;ned "",Uh mixtw. of prQ(.na. 
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DOSE PROPORTIONALITY 

Note that small scale phannacokinetic studies established dose proportionality and linear kinetics 
for up to 15 mg doses. Population study data was used to establish dose proportiohality and 
linearity for doses up to 20 mg (20 mg is the highest dose indicated in the proposed labeling). 

Cl_LL 
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From study HGAH. see Bioavailability (foNl effect) section for a description of this study. 
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~Ol 
:::; 700 .s 000 
~ 
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-. 300 
U

O 
200 

~ 100 
o 
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Ollflzapln. Do •• (mgl10 kg) 

o armotocs 
• Normals 
-- AUC = 689x Dose 

8 
Oll.,zaplne 00 .. (,,-;no kg) 

C Ormo::s 
• Norm! $ 

- Cmax = , 2.:, :ose 

From study HGAU. See Special Population section (liver impairme~.:) for study c::.lils. 

Ov,,"11 Data HGAM Study 
,000 

A Elderly 
o Young 

A 

" 0 

o , ,.--,,---,--,--.,.--
o 2 4 6 8 ,0 'Z '14 

Olln"'p1n. Do •• (mgl70 kg) 

o •• ~JI Data HGAM Study 
1000 

0 0 Mal. 0 0 

~ 
800 0 Female 

"C 
600 

il 000 

f. ~ a 0 0 

.s ~o~~OD<b 0 400 u 
:l 

~l t -< 
0 

'---' 
0 2 4 6 8 ,0 '" •. ,. 

01 an npi". OM. ("'iii 70 kg) 

Overall Oat. HGA',' Study 

20 A Elderl:, 
E : 

~ ,5 
0 Youn; A : 

u ... 0" c: a. c: 0 6 
" 0 ,0 u r:J!"::l ~1t~£!oL: 0 E 

:> .. 1:-~I~ofo .~ 5 
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Figure E001.2. Mean Time Curves of Observed otanzapine Coocentratioo in Plasma 

Note: From study MS-EOOI, see section on Drug Interactions (lithium) for details of this slUa: 
This graph shows that olanzapine concentrations are roughly doubled after mt:ltiple dosing (P3 , 
compared to single dosing (P2) of 10 mg olanzapine. 

Dose Proportionality Evaluation from Reference Pharmacokinetic Database 

DOle FroporUOIIallty Constant 
Variabl~ Overall Males Females Non_okel' Smoker 

emax 1.18 1.19 1.14 1.29 1.08 

Aue 45.1 43.9 52.3 57.8 34.6 

From Composite Database. This is pooled data from healthy subjects. See Special Population 
section of the appendix for a description of this database. 
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Page 2 

Table 1: Distribution of Doses per Patient 

Number 
_.....;;";..:r Dose::::~ l.evets 

2 
3 
4 

5 

Tow 

Number 
or Patieals 

28 
153 
216 

398 

TlIl:le 2: Dose Frequency Distribution 

Olanzapioe 
Dos. FregUeDc\ 

S rng 344 

10mg 68 

15 mg 398 

20 mg 574 

Total 1384 

~(OfY\ paPu\G(-h'ofl P K St-ucJ'-f 
tt{;fTJ 

Otanz..,.".. ILVt700SJ) - . , 

Numb.ror 
Patients 

339 

62 

355 

398 

398 

Eh Ut1y on<! Company C t 995 
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P_37 

Figure 35 
Overall Olanzapine Plasma Concentration vs Dose - Study HGAJ 

Individual Data from liGAJ 
Patients Receiving Different Doses 
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IN VIVO DRUG INTERACTION STUDIES 
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CLINICAL STVDY SYNOPSIS: Study FID-LC-HGAN 

Title: 

Investigators: 

Study Centers: 

Dates of Study: 

Clinical Phase: 

Objectives: 

Methodology: 

Number of Subjects: 

C;agnosis and Inclusion 
Criteria: 

Dosage 
and Administration: 

DuratIon of Treatment 

Criteria for Evalu3uon: 

StaUstical Methods: 

Olanzapine: Ethanol Drug Interaction Trial 

Singlc-center swdy 

July 1993 through December 19')3 

Phase I 

To determine if an interaction exists between ethanol and 
olanzapine. and to evaluate the safety. human performance 
~apadty. and immunologic profile of subjects given olanzapine 
alone and with ethanol. 

Open-label. three-arm crossover study. 

Fifte .... male subjects were en!"OlIed and II completed this study. 
There were 4 di scontinuations. 2 due to an "adverse event", 1 due to 
";;pon50r decision", and 1 due tll "entry criteria not met". 

Healt.~,y male nonalcoholic subjects. 

Test Product 
CTOI832: Olanzapir.e 2.5-mg capsules 
CTOI833: Ola .... zapine 5-mg cap .. ,les 
CT01834: Olanzapine IO-mg capsules 
DSP-KY-4I-. Eth • .nol, 45 m 'no kg body weight 
CTOlS35: Placebo capsules 

:"Iutiple dose, of olanzapine (2.5 mg x 2 days. 5.0 mg x 2 days and 
two ~ -day IO-mg courses); ethanol 45 mglkg on two separate 
oC=lOns; placebo 0:1 two sepanle occasions. 

Efficacy-- Not applicable. 

SafeIY-- Safety parameter.; Ineluded vital signs. electrocardiograms, 
chest x-ray, clinical laboratory tests, imlT'unologic profile and 
nonin\-asivc human performance capacity. 

Phaanacokinetics·· Pharmac'.>kinclic anaJysis of olanzapinc or 
ethanol data involved analYSIS of the concentration time data for 
each subject. The analysis was compartmental or mod::l
lIldcpendcnt as deemed appropriate. 

Statistical methods were applied to phannacok.inetic. human 
perfonnance. questionnaire, and cardiovascular assessments. 
l-.icthods dift"cred according to the reqUirements. but all used 
statistical packet, SASCl. 

A-Lq 
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Table HGAN.3.1. 

Tre.rment 

Alcohol 

Olanzapine 

Olanzapme 

Drug Administration 

Do •• 

lOmg 

Schedule 

First ... d Tb~ TraMmen'a Periods: 
linsl. dOl •• 

Second Tremm.or Period: 
t\oVO daily do ••• for eK:. Jo •• levu' 

Second and Third Trelllmentli Periods: 
daily (or 7 day. 

Olanzapine Admis.ion and Fint Treatment Period: 
l"1-.eebo lina1e do ••• 

Table HGAN.5.16 Mean E.thanol Pharmacokinetic Vanables For a 45 mU70 kg 
Single Oral Dose of Ethanol Alone or With Olanzapine 

Treatment Cmu Tmax AUCo- Vj3lFF* tU 
" 

(ng!mL) (hr) (ugohr/mL) (Ll (hr) 

A - Alone (n= I 0) Mean 456 1.02 1120 190 0.409 
CV 10.8 19.6 124 28.3 11.6 

C - With Mean 425 1.08 1150 26.3 0.538 
_Olanzapme (n=8) CV 17.6 25.9 309 26.7 28.4 

Cmax=maximllm plasma concentration; Tmax=time of maxImum plasma concentration, AUC=area 
under the curve; ClplFF*=apparent plasma clearance; V dplFF*=apparent volume of distribution; 

t!l,=plasma haif-Iife 

Figure HGAN.5.3 Ethanol Volume of Distribution Values with 
and without Concomitant Olanzapine 

40 0 

35 

~ 30 0 ~l e 
• 0 
'"' 25 

§ 1 ~ 

If <0 
~ 20 

15 0 

10 
I I 

Etbanol Ethanol 
Alone (A) with Olanzapinr (C) 

(n=10) (n~a) 
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Table HGAN.S.17 Steady-Sate Mean Olanzapine Pharmacokinetic Vai'iables 
For 10 rr.g qd Oral Dosing with and without Ethanol 

TrealJnent TmuSl AUCo-'f vpIFF* t~ 

B - Alone (n-13) Mean !8.6 4.46 34.S 14'13 29.8 

CV 31.4 26.9 29.6 29.2 14.8 

Mean :J.9 4.27 343.9 31.6 1523 33.1 

CV .U 3;.9 29.4 3l.\l 41.8 27.0 

Cmax ss=steady·state maximum p:l5ITIa cctlcentr1tion; Tmax !W=steady-!Q1e time of maximum 

plasma ~onca\tration; AUC=area L.:ldcr the curve; V~"'=apparent volume of distribution; 

tYrylasma half-life 

Figure HGAN.55. 

40 1 
''"' 35 1 
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Olar.zapine Steady-State Cmax and AUC Values 
with 3nd ,:vithout Concomitant Ethanol 
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Olan:tapine 
Alone (B) 

(n= 13) 

OlllDupine 
with Ethanol (C) 

(D=11) 

Olanzapine 
Alone (B) 
(n~13) 

Oianzapine 
with Ethanol (C) 

(n=11) 

Note: There did not appear to be a s:gnificant interaction between ethanol and olanzapine at the 
doses administ~red. Although smail i:hanges were observed, Illey are negligible relative to the 
variability nonnally observed. 



PDF page 350

CLINICAL SlUDY SYNOPSIS: Protocol F'J D-LC-HGAQ 

TiUe: 

Investigators' 

Study Centers: 

Dates (If Study: 

Clinical Phase: 

Objectives: 

Methooology: 

Number of Subjects: 

Diagnosis and Inclusion 
Criteria: 

Dosage 
and Administration: 

DuratIOn of rrealI11ent: 

Critena for Evaluation: 

Olanzapine: Interaction Study witll Imipramine 

There was one study center. 

June 18. 1993 through July 28. 1993 

Phase 1 

To determine the ~afety. phannacokinetics, bioavailability and drug 
intenction of coadminislntion cf olanzapine and imipramine. 

Open-label. single-bliml. three-way crossover study. 

Nine male subjects were entered into and completed the study. 

Healthy male subjects. 

Test Product 
Cr01833: Olanzapine. 5-mg 
I Tl54229: Imipramine. 75-mg 

Single doses of olanzapine (5 mg). imipramine (75 mg). and 
combination of olanzapine (5 mg) and imipramine (75 mg) on three 
separate occasions. 

Efficacy--Not applicable. 

~_o Safety parameters included vital signs. electrocardiograms. 
chest x-ray. c1inicallabOnilory tests, and a noninvasive measure of 
psychamotor performance. 

Pharmacokinetics: Plasma drug concentrations of olanzapine. 
imipramine. and desipramine (major metabolite of imipramine) were 
measured and standard ph .. macokinetic and bioavailability indices 
were calculated. 

Statistical Methods: Pharmacokinetic variables. vital signs. subjective testS for sedation. 
and psychomotoc test outcomes were analyzed via a crossover 
analysis of variance (ANOY A). Single degree-of-freedom contrasts 
were incocporated to compare the combination versus the separate 11'~\ffII ~l"5. 

5 days 9 -clay "washout" 
Assays. Procedures. Safety Tests 

11 

Olanzapme 

or Imipramine 

or Olanzapincolmipramine 
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H-0~Q 
Statistical Assessment of Change for Imipramine Pharmacoklnetlc Variables 

PK v art"" Ie 1recmentt M .... DIIl ..... te P-VaJue 

Cm"" .~ Alone 20.37 
(ngtmL) C Combination 20.56 0.9% 0.878 

1m"" .-. Alone 5.56 
(hr) C C<>m binalion ~.89 0.33 t 0.397 

tl> r. Alone 15.42 
(hr) C Com binalion 16.12 0.70 t 0.240 

AVCo.. .~ Alone 438.1 
(nll·hrImL) C Com !'iination 468.5 7.04J.., 0.255 

AVC ... .-. .';lone 451.6 
(ng·hrtmL) C Cor::: ~ination 484.4 7.3% 0.226 

Cls'FF ,':'.lonC' 223.4 
(LIhr) C Carr:. :'lTlaIion 207.3 -7.2% 0.200 

VlliFF .. . .!..lon-e 4432 
(L) C Com~ination 4231 -4.5% 0.562 

t Imipramine was S:''',n as a $mgle 75 mg dose (A) alone or (C) in combination with Olanzapine. 
t Absolule chans:e h:ween trealment means, 

(o.c.t'Vt me",\x,\~ of \(\\,prC<j\\,l'\.") 
• Statistical Assessment of Change for Desipramine Pharmacoklnetlc Variables 

PK Varlabl. Tr .... tmentt Mean Dltrerence P-VaJue 

Cm"" .. • .!Jone 6.71 
(ngtmL) C Combination 6.75 0.6% 0.938 

1m"" .. . ..1Jone 8.44 
(hr) C Combinalion 10.33 1.89 t 0.394 

tl> A Alone 22.39 
(hr) C Combination 22.81 0.42 t 0.694 

AVC ... .>. Alone 289.9 
(ng·hrImL) C Comoination 298.4 2.9% 0.435 

AVC .... .. Alo!1e 309.9 

~nll·hrImL) C Combinalion 324.9 4.8% 0.201 

t Metabolite. of lmlPro=: m. (D esipramin.) were assessed after the adm inistnlion of Imipnun in. as a 
Single 75 mg dose (A: aJane or (C) in combinatIon with Olanz.,.>in •. 

t Absolute change bet'>' een t~B1::lent means. 
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\fG~Q 
statistlcall\ssessment of Change for Imipramine Pharmacoklnetic Variables 

PKVuiule Treatm ... , .. M..,. Dur ..... ce P-Vlllae 

emllX A Alone 20.37 
(nglmLJi C Combinllion 20.56 0.9'1. 0.878 

"fmllX A Alone ~.56 

(br) C Combination 5.89 0.33 t 0.397 

t~ A Alone 15.42 
(br) C Combination 16.12 0.70 t 0.240 

AVCo., A Alone ~38.1 

(ngohrImL) C Combinatic:: 468.5 7.0% 0.25S 

AVC .... A Alone ":51.6 

(ngohrImL) C Combinatjc:: ':84.4 7.3% 0.226 

CIsIFF A Alon~ ::3.4 
(lAtr) C Combinatic.:-. ::'7.3 ~ 7.20/0 0.200 

VnlFF A Alone .!-~32 

(L) C Com binalic:. .!:31 -4.S% 0.562 

t Imipramine was given as a Single -, mg dose (Al alone or (C) in combinllion with Olanzapine. 
l Absolute change between trcatmer:.: :neans. 

( ... c.t-V~ !':\(''''\:.u\~o'' ,('I,;P,'-I""',,,,-) 
, 

Statistical Assessment of Change for Desipramine Pharmacoklnetlc Variables 

PK Variable lreatment ... Mean DilTerence P-Vlllue 

CmllX A Alone 0.71 
(nglmL) C Combi.'latioJ. 6.75 0.6% 0.938 

"fmax A Alan. 8.44 

(liT) C Combin8lio: 1 C'.33 1.89 t 0.394 

,~ A Alone 2:.39 
(bT) (; Combmatio:l 2:.81 0.42 t 0.694 

AVe.., A Alone 2~9.9 

(ngohr:lnL) C CombinllioJ 298.4 2.9% 0.435 

AVC._ A Alone 309.9 

!nllobrlmLl C Combinatioa 324.9 4.8% 0.201 

t Metabolite. oflmipramine (Desipnminelwere assessed derthe adminillralion oflmipramine as a 
Single 75 my. dose (Al alone or (Cl in combina/ion with Olanzapine. 

t Absolute change between treatment means. 
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Itc,~ 
Statistical Assessment of Change for Olanzaplne Pharmacoklnetic Variables 

PK ,",nab I. Treatm .. tt M .... DlITer ..... P-Vala. 

Cm"" B Alone 4.06 

(ngmL) C Combinalion 4.61 B.W. 0.025 

1m"" B Alone 6.00 

(br) C CombinalioD 5.00 -1.00 t 0.148 

t ;..~ B Alone 28.18 

(hr) C Combination 28.82 0.65 t 0.694 

Are,·, B Alone 132.7 

(n~'hr mL) C Combination 149.1 12.3% 0.246 

Al·C .. ~ B Alone 140.9 

(ng'hr mLI C Combinaticn 167.2 18.7% 0.125 

Cis ,F' 0 Alone 40.10 

(L hr) r Combination 36.29 -9.5% 0.268 -

\'~ FF' B Alone 1526 

(ll C Combinati~n 1372 -10.1% 0.060 

t Olanzapm, ·.'.as given 23 a Single 5 mg do •• (B) a10nt or (C) in combination willi Imipramine. 
t Absolute ch ... 1ge between treatment means. 

Note: A Single 5 :ng dose or" clanzapine did not significantly affect the kinetics of imipramine or 
its metabolite des:pramine. Both drugs are metabolized by CYP2D6. suggesting that this dose of 
olanzapme does nct inhibit this enzyme in vivo (none of the subjects were deficient in CYP2D6 
as determined by phenotyping). CYP I A2 is also reponed to be involved in imipramine 
metabolism. 

Imipramine causd a 19% Increase in olanzapine AVe although this increase was not statistically 
significant at the .<0.05 le\el. Similarly imipramine caused a 14% increase in olanzapine Cmax. 
These incre;;ses In AUe and Cmax could be due to inhibition ofCYPIA2 by imipramine. 

It should be noted that olanzapine and imipramine were given as single doses. and that the dose 
of olanzapine (5 mg) was small. Tnlls. the pla~ma concentrations of olanzapine and imipramine 
achieved in this STUdy were lower than what would normally be achieved in the clinical sening. 
The low drug concentrations could lead to an underestimation of the extent of a drug interaction. 

. -, 
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CLINICAL REPORT SYNOPSIS: Study FlD-EW-HGBC 

Title: 

Investigators: 

Study Centres: 

Dates of Study: 

Clinical Phase: 

Objcctives: 

Methodology: 

Number of Subjects: 

Inciusioil Criteria: 

Dosage 
and Administration: 

Duration of Treatment: 

An Interaction Study 10 Determine the Effect of Carbamazepine <'1\ 
the Phannacokinetic Disposition of Olanzapine in Healthy 
Subjects 

This single-centre study included 1 principal investigator. 

There was I study centrc. 

March 1994 through May I ~94 

Phase I 

To evaluate the potential for phannacokinetic interaction on 
olanzapine following multiple doses.of carbamazepine 

Single centre, open study. 

Olanzapine: Male 12, Female 0, Total 12. 

Normal healthy volunteers, aged between 18 and 45 years 

Test Product 
Olanzapine: 10 mg, given twice (J.<; SI~le c.to5 (IS 
CT 56346: olanzapine, 10 mg 

Reference Therapy 
Carbamazepine: 200 mg, given b.i.d. 
UOl953 Carbamazepine, 200 mg 

Olanzapine: 2 days 
Carbamazepine: 18 days 
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\4{'Bc. 

'"I i .... 
'" '0 .s 
G> c: 
'5-.. .. 
c: 
.!lI 
0 

0, 

·'0 140 1510 2~0 290 3'0 3110 

Hours posl-Qni1ial)-dose 

1-[olMUlptneJ (n9 / "..,) -- (carbamrueponeJ (n9 / 11'11) I 
Olanzapine and carbamazepine concentration vs time profiles for a n:pn:sentative subjecl. 
OJanzapine was administered befon: (Period 1). and 14 days into (period 2) carbamazepine 
dosing. 

(V\\o"~ I [(J/\'I~) 
Table HGBC.5.6. PhBrmBcokinetic parameter ratiosReriod1IPeriod2 

for OI",,,"2PI',t''' 

Upper 90 % C.l. 
Mean ralio 

Lower 90 % C.l 

C I. = Confidence Interval 

Cmax 
0.86 
0.77 

0.69 

AUCinf 
0.73 
0.67 

0.63 

Note: These results show that the cytochrome P-450 inducer carbamazepine decreases expvsure 
to oJanzapine by approximately 33% (eL is increased by about 50%). Similarly. Cmax for 
olanzapine IS decreased by 23% by caroamazepine. The effect of olanzapine on carbarnazepine 
kinetics was not studied. 
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CUNlCAL REPORT SYNOPSIS: PROTOCOL Protoco! No. FID LC HGAE 

Title: 

Principal Investigator: 

Study Centers: 

Dates of Study: 

Clinical Phase: 

Objectives: 

Merhodology: 

Number of Pallents: 

Entry Criteria: 

CTMATERlALS 
IADMINlSTRA nON: 

DuralJon of Treatment: 

Criteria for Evaluation: 

AN ASSESSMENT OF THE POT~"TIAL FOR AN 
INTERACTION OF L Y1700S3 A l\::> DIAZEP.AM (V AL IUM) 

O. P. Henry. M. D. 

Lilly LaboraLory for OinicaJ Research; single site. 

October 19-November 20. 1990 

Primary purpose was to evaluate rhe effect ofL YI70053 on rhe 
pharmacokinetics of diazepam (Vali!::n). SecC'ndary goals mclude 
continued evaluations of !he safety 0:' L Y1700::3 wirh emphasis 
on its effects on subjective central ne~ouS sys::cm function. blood 
pressure and pulse rate. 

Single blind. randomized study. 

Six adllit male volunteers signed mi::m:d co::,0!11 and 5 
compleled rhe study. 

Normal adull mal e volunteers between the "!l'e; of 21 and 5 5 
years. inclusive. 

L Y170053. 10 mg capsules (CTOOO(,) 
L YI70053, 2.5 mg capsules (CTOOO(}l 
Diazepam. 10 mg tablets (Lot #6648 

Eleven days 

Efficacy: NI A 

Saiety: Saiety WlIS evaluatod for L YI700S3 as well as rhe interacti;, ofLYI -0053 wirh 
diazepam. 

Statisllcal Merhods: ANOVA 

Day I: The subjects received single 10 mg dose of diazepam at 8 .'_"'1. The subjects had bloods 

drawn for rhe mtaSllrement of diazepam and N.desmerhyldiazeparn at tl.,e tir.1es delincalcd in 

Section 3.2.3. 

Day 8' The subjects were given a single 12.5 mg dose ofL YI70053 al8 A.'l. Subjects had 

blood drawn for !he measurement ofL YI70053. 

Day 15·2]. The subjects were given 12.5 mg L Y170053 at 7 AM ;~,. 9 daily doses. 

Day 18: The subjects received 12.5 mg L YI70053 II 7 AM. One hour Ill .... 10 mg diazepam 

",. adminIstered to rhe subjects. Blood samples were obtamed for rhe meL<uJ"ement of 

diazepam. N·desmclhyldiazepam IIId L YI70053. 
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Mean Diazepam Pharmacokinetics After 10 mg Diazepam 

Tr .. tJn .. t Halr-ur. S)I1t_lc CI ... once 
JiG ... ) (Uhr) 

Diazepam AI ... 232 ± 67 41.4 ± 13.6 1.98 ± 0.69 

Dlazep_ Darlaa 208 ± 31 46.2 :!: 11.0 1.94 ± O. 79 
Olanza lae 

Table B 
Mean N·Desmethyt Diazepam PI1am1acoidnetic Values After 10 mg Diazepam 

Diazepam Alone 

Diazepam Durine 
Olanu tne 

28.8:!:3.2 

27.9 ± 2.0 

AUCo_144 
(n 'brlJllL 

3040 ± 110 

2930 + 390 

Olanzapinc (12.5 mg multiple dose) does not appear to significantly affect the kinetics of 
iiazepam or its major metabolit~ N·desme!hyldiazepam. The effect of diazepam on olanzapinC!.
kinetiCS was not investigated. 
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CLINICAL STUDY S-:-;';OPSIS. S~~jy FID-LC-HGAT 

Title: 

Investiga1<rs: 

Study Centers: 

Dales of Study: 

Clinical Phase: 

Objectives: 

Methodology: 

Number ofSubjet1S: 

D,agnosis and Inclusioo 
Cnteria: 

Dosage 
and Administration: 

DuratIOn of Treatment: 

Criteria for EvaluatIOn 

Olanzapine 3,oavailabilit: "Ith Cimecdinc, Antacid. and Charcoal 

1. T. CalIag:."1, M.D. Ph': 

This was a ,.1gle-cenler SIX;'" 

August 199, through Scpt~ber 1993 

Phase I 

To ~uatc ~~e safety of oh.:uapine "''hen ackninistercd &Jone and 
pairwise WIt.". Clmelidine. a::::!cid. and ~;:tiVa1Cd charco:ll .. 

Open-label. i:.1gle-blind. fC~·lVay crO$:lver evaluation 

\mc ~bJeC'.; entered :l.1d S i~X males a.,dlWo females) completed 
the stUdy C~.: ;ubjec: disc :::~inued bc'xe olanzapine was 
aanilli,.ere~ 

;';eaJlhy ma.: :od ferr.:;.je s;;: ects 

Te:,t ProduC' 
CT02:"S:'~ ":..."'!.Zapin:. -.5 ~:. 
!..BP 12-1. Ar ::,d(My: lIlt2 : :,c 
306409 cr::: 0a1. 1 g. 
~':'403126 C .c:etidine. SO" -: 

Te;t augm,-, olan~m: - 3 mg), s:..-.gledose 
'.ntaciJ (3(': .. elan~Jn' - 5 mg), ;:,-,gle dose 
'::harc()al (1 , .. ~lan!O :'JOe - 5 mgl, ;::.~e dose 
'::~mctid,"e .' ! mgJ - Jlar.: 'G:ne (7.5 :::g!. single dose 

:;fficac\,-- :;. applica:: Ie 

Pharmasok. ,"s-- PI:!.ST11a =-.Jg coocer:::-allOns of olanzapine alone 
and during a:-:1cid. mac'cea,; !.~d cimeti.i:ne combination therapies 
were measur,: and Sla::dare :narmacok.:mtic and bioavilJlab,lity 
indices were ::.lculatec'. 

~-- Safe"; paramc::ers J: :Iuded o;:t2.. SignS, electrocardiognvns, 
and c1inicall,Joralory :eslS 
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Table HGAT.4.9. Mean Olanzapine Pharmacokinetic Variables 
For a 7.5-mg Single Oral Dose of Olanzapine 
Treatment Cmu AUCo-ao TiI2 

n ·br/mLl ~br) 

A-Antacid 8.41 329.6 29.0 
CV% 29.7 43.4 19.7 

B -Charcoal 3.15 6.75 149.4 35.5 
CV% 53.0 37.8 57.7 21.4 

C - Clmeddlne 8.36 6.88 335.4 29.5 
CV% 25.0 28.5 34.9 19.6 

D -Alone 8.52 6.86 315.2 28.8 
CV% 33.7 15.6 43.1 21.8 

Abbreviations: Cmal( n maximum plasma concentration; Tmu - time to Cmax; 
AUCo-oo = area under the curve to infinity; TI/2 = half-life; CV ~o = coefficient of varia!ion 

Note: Charcoal had the most significant effect on olanzapine absorption. Olanzapine AUC a::j 

Cmax were decreased by 52% and 63% respectively. This result suggests that charcoa: may :-e 
usen II for treating olanzapine overdose. 

(\ I I " 
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Title: 

investigators: 

Study Center: 

Diles of Study: 

Clinical Phase: 

Objectives: 

Methodology: 

CLINICAL REPORT SYNOPSIS: Study FID-MS-EOOI 
Phannacokinctic intCll\;:tion study between olanzapine and 
lithium, given orally, liter single and repeated administration of 
olanzapine in heaIthyvoluntec:rs 

March I 994 through May 1994 

Phase I (Interaction Study) 

To detcnnine the influence of olanzapine (single and multiple. 
dose) on the phannacoIcinetics (PK) of lithium; to assess the PK of 
olanzapine (single and multiple-do~e) in the presence of lithium; 
to as.;css the safc.ty of olanzapine alone and co-administered with 
lithium. 

Open·label study consisting of three periods separated by 
Wa91·outs. Subjects received successively: I) ont singl' dust of 
lithium; 2) one single dose of lithium co-administered .... ith one 
single dose of olanzapine; 3) Glanzapine once daily for 8 d1<ys in 
order to achieve a steady state, with one single dose of lithium co· 
administered with the lISt dose of olanzapine. Sequential serum 
samples obtained for lithium m=rements after each dose up to 
72 h post-dose along with urine collections up to 24 h. Sequential 
plasma samples obtained for olanzapine measurements up to 72 h 
after the single dose of Period 2 and the last dose of Period 3 

Number of Subjects: Twelve healthy male volunteers aged between 21 and 40 years. 

Each SUbject received one oral dose of lithium 32.4 mmol in 
Periods I and 2 and on the last day of Period 3. 

Dosage 
3l AdrnlOlstralJon: 

Each subject received one oral dose of olanzapine 10 mg in Period 
2 and 8 onll doses of olanzapine once daily in Period 3. 
Formulatjons •• Lithium given as Quilonum* tablets each 
containing 536 mg lithium acewe. Olanzapine given as IO.mg 
capsules. 

~ q\ 
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Table E001.S. 

5 

\' !. 

Statistical Comparisor ", Lithium PK Parameters Between 
Period 1 (Lithium) anc "'eriod 2 (Olanzapine + Lithium) 

Per.1od 1 Veriod 2 

P-Y.l~ p-Val ... 

t.a •• t ...... Ra""o U .... t..(2)of a.atl.o t.- ta.t. WUCcq:CXI 

&qu.r. Square hr.!/ Per. 2/Per .1(") Lor 81.pecl-

l'K par_tar (1) ..... :. _on Per.1C" . ....... r Upper Dlua11:ty RAnk ,. •• t. 

c",_ 1.0122 1.0689 10!t.& 96.4. 11!t.6 0.]12'7 .. 0.2&023 

AUCo-2C h 10.9188 11. ~37] 106.6 102. !J 110.9 o .0113B . O. DUn 

AUCO_72 h 11.9]68 19.0073 106.0 100.7 111.5 0 0621. 0.0115'1' 
A\lCO __ 

21.4640 22.5287 105.0 '7. , 112.5 0.24&71:1 0.11.'0 

C",ax /7tUCo-24 h 0.0927 0.0919 9'.l 90.3 lOB. '1 0.8'53. O.~n'2 
c __ / AlJCO_7Z 

h O.O!'ao'. O. OS,! 9!iL7 89 . .& 111.1. 0.95 .. 67 0.81105 
r.",_/AUCo __ 0,0.72 0.0&7. 100.6 88 . .& 11&.5 0.':.13602 0.7'.'" 
Cl r (O-12 h) 1.5'108 1 .• '8' 93.5 83.3' 103. , 0.281'10 O.08l1a 

C..i.t.ol. 1.53 •• 1. .... 61 '4.2 88. " 100.1 0.10711 0.17'80 

t_~ 1. 8113 1.81"7 99.0 • 71.:': 126.8 • 0.9$039 0.750781 

tl/2 2~. l1(O6'1 28.8205 98.1 B5.~ 11Q.8 0.802'1 0.81105 

(1) All panuneters except Clr • Citot. 'ma,\: and '11: ,"-ere lo~ -:raniformcd for the ANOV A ana:ysi. 
(2) CaJculaled from the 90 0/. confidence inten'a.! .:' :he rnea:":. difference (Per.2IPer.1) 
+ p-vnJuc < 0_0.5 

Indicnlcs vruues out of the 80-120 % confident"! :-ante is :·-1:: ~ % for loa transformed datai 

- I 

• . 

Table E001 7 Statistical Comparison: f Lith.,,:c"1 PK Parameters Between 
Period 1 (Lith.um) and ~~ncd :: ,Repeated OlanZBpine + Li!h.um) 

Period 1 P.ri.od 3 

P-Voill.ue P-Val.UIoo 

Le •• t x. .... t: R.l t.1o t..1a1t.~':':)o!" .... «0 t-t •• t W.1looxon 

Squ ... re aq·" ... r. P.r.. 1/ Per.3.· ... r.1e .. ) for 8.19111e o:l-

~x .'.r ... ter(1) H .. n ....... r. Per. lP~) ....... r Uppor Equal..1ty RAnk -r •• t 

c,.~ 1 012Z 1.1298 11~. 6 101.9 122.2 0.0"'6' . 0.11116 

AUCo-24 h 10.'Jla8 11. ]B~S 10 ... ] 100.2 101.5 0.01160 0.2,,02) 

AUCO_'12 h 11 ~168 19.0000 10~_9 100.~ 111.' 0.06373 0.08300 
AUCO __ 

2"1. '6'0 23.1209 107.'1 100. • liS" 5 0.080501 0.0"1'9 
c __ / AlICO_'Z4 

h o. 0~21 0.0991 107.0 '11.6 111. " 0.220.6 0.27832 
C __ / AlICO_'1'l 

h o. ~S." 0.0595 105 ... '0. , 1.11. • 0 .• 16'18 0 ... " .. 8 .. 
C __ /AlICo __ 

'.J.O"12 0.0.89 101.6 91. ~ 11.1. • 0.6i3958 0.10019 

Cl. r (0-12 h) .... 5708 1.2650 "O.S 10. '1 90.3 0.00218 . 0.00683 

C1tot 1.Sol'" 1 ..... 1~ 'l.9 88.1 •• .0 0.09121 0.02"41 t __ 

1.8l]] 1.1.33 9S.1 ti1 .] 122. • • 0.16l88 1.00000 

t1/2 29" ltl6'J 31.2824 106. ~ 93 .• 119.2 O. 38~56 0.01361 

(1) All pnnu,.,~ten except Clr• Citot. 'max Ul,d tl/2 were los~sfonned f\lr the ANOVA analysis 
(Z) Ca~cu lat~d from Ihe 900/. confidence inte ... ",-aI of :;'.e mem difference (Per.3IPer.l) 
+ p-vaJut: <: 0 0.5 

!~Id'r.ates values out oflhe 80-120 0/. confidencCc :ange (80-125""0 fof' 108 tran.fonned data) 

• 

• 

· 
• 

.Jote. Although small changes in lithium PK "~re obser\"ed in the presence of olanzapine, 
lithium alone is bioequivalentto lithium + olar~pine. The effect oflithium on olanzapine 
kinetics was not studied. 
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CLINICAL STUDY SYNOPSIS: Study FlD-LC-HGBE 

Title: 

Investigators: 

Study Centers: 

Dates of Study: 

Clinical Phase: 

Objectives: 

Methodology: 

N(lmber of Subjects: 

Diagnosis and Inclusion 
Criteria: 

Dosage 
and Adm inistration: 

Duration of Treatment: 

Criteria for Evaluation: 

Statistical Methods: 

Olanzapine: Interaction Study with Wari<.-in 

Single-center study 

June 1994 through September 1994 

Phase 1 

To dctennine the safety and drug interaai ,n of coa.:::ninistered 
olanzapine and warfarin. 

Single-blind, three-way crossover study. 

Nineteen men were enrolled and 15 com~.!!ed this ::2Jdy. Two 
discontinued due to "patient decisiOli" ane :;vo di:.c ::::mued due to 
"physician decision". 

Healthy male subjects. 

Test Product 
CT02276: Olanzapine capsules, 10 mg 
EFN223A: Warfarin tablets, 10 mg 

Smgle doses of olanzapine (10 mg) and ",-","arin i.:: :TIg), each 
given alone and concomitantly. 

~cacy-- Not applicable. 

Safcty--Safcty parameters included v\tal s:~s, elec-.: :-cardiograms 
and ciinicallaboratory tests, 

Pharmacokinetics:--Plasma concc:ntratiom Jf olanza:lJne and R
and S-warfarin were measured Standard ;harmacc,_metic indices 
were calculated. 

Latin square design. 
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Table HGBE.5.13 Mean Olanzapine Pharmacokinetic Variables 
For a 10-m Sin Ie Oral Dose with and without Warfarin 

emu Tmax t~ MRT ClslFF* 

Alone (n=15) 5.80 27.9 38.7 29.8 1151 

CV(%) 20.8 18.6 IS.5 44.0 30.7 22.S 
With Warrarln (n-l5) 9.5 6.33 30.0 41.7 353 30.9 1303 

CV % 29.0 37.6 lS.Sl 14.7 34.9 27.6 22.6 

Abbreviations: Cmax = maximum plasma ccncentralion; Tmax a time of maximum plasma 
concentration; tll2 = half-life. MRT = mean residence time; AUC a area under the curve; CIsIFF" = 

apparent system ic clearance; V fl/fI'O = apparent volume of d'stribution; CV - coefficient of varialion 

Tabie HGBE.5.14 Mean S-Warfarin Pharmacokinetic Variables For a 20-mg Single 
Oral Dose of RIS warfarin with and wlthoul Olanza ine 

Cmu Tmu 1Y. MRT AUC_ CIsIFFO V~IFFo 

Alone (n= 15) 1.20 31.3 41.4 0.285 12.6 
CV(%) 66.4 15.9 20.0 17.9 19.7 12.9 

With Olanzapine (n= 15) 1249 1.33 31.3 41.4 35781 0.292 12.7 
CV % 18.0 70.4 21.6 24.9 21.1 20.1 10.2 

Table HGBE.5.15 Mean R-Warfarin Pharmacokinetic Variables For a 20-mg Single 
Oral Dose of RIS Warfarin with and without Olanzapine 

Tmax MRT ClslFFo 

Alone (n: 15) 1.23 37.7 52.4 0.215 
CV(%) 22.3 66.6 16.7 18.7 19.6 23.2 

Witl. Olanzapille (n= 15) 1213 1.43 39.0 54.0 47416 0.220 
CV % 16.2 63.0 21.7 21 3 20.7 22.4 

Note: There does not appear to be a large interaction between olanzapine and warfarin. 
Warfarin is known to be metabolized by CYP2C9. suggesting that a 10 mg single dose of 
olanzapine does not inhibit this enzyme in vivo. 

11.4 
14.2 
12.0 
13.3 

y' 
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Protogll: 

Key Dates: 

°q;ectiye: 

Study Desi\:n: 

Study Therapies: 

Volunteers: 

Multiple Dose Kinetics and Asses91lent of 
Kinetic and I>}namic Interaction with 

Bipcriden i., Normal Volunteers 

FlD·EW·E002 

Study Period: July· August 1990 

To cvaluate the plasna pharmacokinetics ofL Yl700S3 in healthy 
volunteers after multiple doses. 

To cvaluate the effect ofL YI70053 on the kinetic disposition of 
biperiden. 

To evaluate the pharmacodynamic effects of L YI70053 hIld 
biperidcn on salivary flow, pu pillary diameter after single and 
multiple doses. 

The study was conducted in two stages· 

Stage 1: 

A randomized parallel (observer) single·blind study ofa single 
dose ofbiperiden (4mg) versus placebo in 8 subjects. Four 
subjects received biperiden and 4 subj~.cts received placebo. 

All eight subjects received L Yl700S3 10mg daily for 7 days. 
Biperidcn (4 mg) or placebo was taken with the last dose of 
L YI70053 on day 7. 
4 mg biperiden or placebo single dose. 

10 mg L YI70053 daily for 7 days and single dose ofbiperiden or 
placebo on day 7. 

8 healthy male volunteers. 

A- U 'C 
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FIO-EW·E002 BIPERIDEN PlASMA CONCENTRATIONS 
MEAN (SUBJECTS 1.4.6.8) 
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Note: Chronic administration of olanzapine c:lused an approximately 28% increase in the Cmax 
ofbiperiden. The: cause of this increase is unclear. 
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F10-EW-EOO2 BIPERIOEN PLASMA CONCENTRATIONS 
MEAN (SUBJECTS 1.4.6.8) 
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Note: Chronic administration of olanzapine caused an approximately 28% increase in the Cmax 
of biperiden. The cause of this increase is unclear. 
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SPECIAL POPULATIONS 
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CLINICAL REPORT SYNOPSIS: Study FUHC·HOAM 

Title: 

Investigators: 

Study Center.;: 

Dates of Study: 

Clinical Phase: 

ObJcctlves: 

Methodology 

Number of Subjects: 

Diagnosis and Inclusion 

C.iic:lla. 

Dosage 

and AdminislIlIlion: 

Duration of Treatment: 

Oral OIl1\Zapine: Safety and Phannacdcinetic Study in me Elderly 

This was a single-centcr study. 

March 25, 1993 through May 10, 1993 

Phase I 

To determine the srety and phannACokinctic parameters of a single 
dose of olanzapine ;dllllnl~ered orBIly to eldcrlY1subjem 

()lid 'f ""~ 
Opm·label, 'O<Ir-",y crossover study 

Ten male and 6 fcr.:lle subJects. aged 65 years or older. and 5 male 
and 3 female subjec:.;. aged between 20 and 45 years. One subject 
(elderly female) '\"I~,drew from me study for personal reasons. She 
had <Illy received 1." .• 2.5·m~ dose of olanzapine. 

Hcalmy subjects 

Jest Produti 
Olanzapine: si.1gle orlli dose • Da~e W~.!. ettvco. \ .j.o C ... P5vk! ~+-f"""~, 
CT02014: 2.5·mg capsules 
CT0201S: 5.u·mg capsules 
CT02016: 7.5·mg r.apsules 
CT02017: 10.0·mg capsules 

Single dose; washout period of9 to 14 days between doses. 

A 
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H"tw' 
Ph lII'JIIacoklnetic Mean Value Percentage 
Variable Gender Youn! Elderly Difference • 

Half-Ufe Female 38.5 54.8 42% 
(hr) Male 29.0 48.8 68"/0 

Combined b 33.8 51.8 .53% 

MRT Female .52.6 76.4 4.5% 
(hr) Male 41.3 69.0 6~h 

Combined b 46.9 72.7 5.5% 

TmllX Female 5.92 7.10 20'!o 

(hr) Male 6.35 8.10 28°0 

Camblned b 6.13 7.60 24~0 

a (Elderly - Young) I Young xlOO 

b least-square mean values for maies and females by age group 

MRT = mean residence time, Tmax = Time of maximum plasma conc eiltral ion 

Pharmacoklnetlc Mean Value Percentage 
Variable Gender Youn2 Elderly . Difference • 

AUClDose Female 3.16 5.15 63°0 
(kg'hr/L) Male 4.20 4.28 1.6% 

CmaxlDose Female 0.078 0.086 10% 
(kglL) Male 0.104 0.070 -33~o 

ClplFP Female 0.328 0.210 -38% 
(Llkglhr) Male 0.266 0.246 -8% 

Vd~1FP Female 18.4 i 6.(1 -13~ " 
(l.Ikg) Male 10.3 17.2 6~-o , 

PK parameters averaged o'ler all doses. (Because olanzapine displays linear kinetics, it is 
reasonable to average data over all doses). Param'eters are nnrmaliz~d.w t.ody weight. 

Note: This stud~ suggests that ola~pine half-life is increased (by about 50%) by age. This 
In~rease 10 half-hfe appearecl to be prtmarily due to an increase in Vd (b~ 67%) in elderl" r~ e1'\ 
compared to young men, and a decrease in CL (by .18%) ir , elder1y~8~pa'?ed to YOl:ng \~'ome 
I: contrast to the results of other studies, young women cleared ol:nzapine approximately 20;0 
~ sler than did young men, <.lthough an opposite gender differer.c" W.IS observed in the eld I 
Because so few subjects we,'e studied (i.e. only 3 vounr. women ,,-"P" ""'~;~,,,', '" I.". er y. 
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CLINICAL STUDY SYNOPSIS: Study FlD EW- HGCC 

TiUe: 

InVi:C'tigalor: 

Study Centers: 

Dates of Study: 

Clinical Phase: 

Objectives: 

Melhodology: 

Number of Subjects: 

Inclusion 
Criteria: 

Dosage 
and Adm\O\strat\on: 

Duration of Treatment 

Criteria for Evaluation'. 

Olanzapine Multidose Pharmacokinctic Dispostior. and Safety in 
Healthy Elderly Subjects. 

February 1995 through May 1995 

Phase I 

To evaluate the phannacokinetic di'P0silion and sU-ety in healthy 
elderly after multiple dosing will! olanzapine 5 mg. 

An open study will! no comparator or placebo arm. 

Males 4. Females 4. TotalS. 

Malts and females between the ages of 65 and 80 years. in good 
general healll!. Subjects with a Body Mass Index not grcil. ... than 
29 and notle55 than 20. Subjects WIll! mild chronic bronchitis or 
emphysema could be included. the expiratory peak flow rate had to 
be greater than 85% peak of predicted value for age. sex WId 
height. SubJccts with mild oedema unrelated to cardiovascular 
disease. Subjects who gave written informed consent to panicipate. 
Subjects taking no concomitant medicallon. 

Test Product 
OlanzaplOe 5 mg/day. given as a single moming dose 
CT-0246-ID: Olanzaplne capsules. 5 mg 

Olanzapine 5 mg daily for 14 days 

PharmacoXmetic disposition. 

Blood sampling for olanzapine content was made at intervals 
throughout the study to determine s.andard model independent 
phannacokinetic parameters. An c~imate of creatinine clearance 
was made ITom serum values according to the algorythm of 
Cockcroft & Gdult. 

Table 4 Pharmacokinetics of Olanzapine in Healthy Bderly Subjects 
Given 5 mg Olanzapine Once Daily for 14 Doses 

Phannac.>kinetic Variable Mean± SD RanltC 

Half-Life (hr) 58.5 ± 6:1 49.7 to 66.S 
Plasma Clearance (Libr) 19.5 ± 6.6 10.0 to 31.6 
V olum e of Distribution (Llkg) 23.1 ± 6.6 13.4 to 12.8 
Mean Residence Time (hr) 80.2 ± lH 63.4 to 102.7 

1\ -,.... 
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Comparison of Mean Pharmacokinetic Values of Olanzapine from Three Studies 

Ph_ •• oklaod. 51 .. ,M51.001 
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Interun Clinical Study SynOPSIS. Study FlD-:"':-HGAL' 

Title: 

Investi2a~ors: 

Study Centers: 

Dates of Study: 

Clinical Phase 

Ob jectivcs: 

Methodology. 

Number of SubJects' 

DiagnOSIs and 

InclUSIOn CmerJa' 

Dosage and 

A<i11lniSlratJOn 

Duration of Trc~tmcnt 

Criteria for Evalua!Jon 

Olanzapine: Safety and PharmacokinCilc SIlIdy In Patients With 

Cirrhosis 

There *~ 1 ~dy center for the inter.:n report. 

This study started January 25. 1995 r.l ended May 26. 1995 

Phase I 

To determine the safety and pharmacc,~netic p8r.!!T1cters of single 

oral doses~lanz.apine in subjects with ;;rrhosi~ allJ. -;0 ~"".",.~ PJ:- -+0 "",""""S 
Single dose study adllllDlmred in thre: :L.'cendJll!= doses 

Cirrhotic and healthy sub'ects 

lSst Product 

CT02273 Olanzapmc cap;ules. : 5 rr: 

CT02274' OlanzapJlle cap;ules. ~ Om, 

CT02275 Olanzapme cap;ujes. - 5 rc 

Smgle ascendl'lg-doses oi olanz:!?JIle : 5 mg. 5": mg.and 7.5 mg) 

were acmlolstered 

Iillkm·- Not applinble 

~-- Safety parameters included H.,: signs. electrocardiograms 

and c1;nicallaboratorv test.; mcludrng r.:patihs B s:wface antigen 

• Subjects With (UmaSIS had a creatmine clearance >50 mL/mln and at least three 
of the followlIlg characteristics: 

I. Two·fold elevations above upper limits of normal (43 UIL for men; 34 UtI. for 
Women) of alanine transaminase: (AL n 

2. Two.fold elevations above up!Jer limits of normal ~36 UIL, ofasparu.t.e transaminase 
(AST) 

3 Elevated bilirubin >1.5 mgldL 
4 Increased prothrombin time (pT) (but within 5 seconds of ,antrol value) 
5. Decreased serum albumin (<33 gldL) 
" Mild to moderate asCJles 
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Tr ...... 11 C.Ul' taa: CloIJi'V· VIl/FF· t~ 

( • .,.L) ~ !!:!!r! !!:! ~r) 

2.5 _, N ....... (.-1) M_ 2.72 U I'" 1075 44.3 
CV 22.4 24.1 14.' 11.4 13.0 

2.5 .. , Clrrh.b (a-') M_ :1.15 6.1 18.7 '81 18.0 
CV ~6.2 4'-6 30.1 16.7 24.1 

S _. Norm .. (a-1) M_ 6.11 7.3 14.1 "5 4".8 
CV 19.9 33.1 17.1 24.6 17.0 

5 _. Clrrbo.b (a-6) M_ ~7:> 7.7 II.' 1010 n.3 
cv 30.8 U.6 24.0 IU 10.1 

7.5 _. Norm" (.-1) M_ 1.13 I. IU 1130 54.7 
cv 6.8 0 21.0 0.7 20.3 

7.5 _, C1rrb •• to (a-') M_ 1." 7.2 18.1 Ull 41.0 
CV 29.~ H.8 14.1 23.5 14.1 

Abbrevial:ions: emu: - maximum concenb"'alion; Tma -lime of maximum concentruion; CI.sJFFt' -

apparent sytlemic de...., .. , V!YFP - _i volume of distribution, tll1- half·life, cv· 
coefficient of variation. 

Note: The c\earanc.e of olanzapine appeared to be slightly (about 20%) increased in the 
hepatically impaired subjects. However, these results are confounded by the fact that 4 of 6 
hepalically impaired subjects were smokers and only I of 3 normals v"ere smokers. Because of 
the low number of subjects studied, the only conclusion that can be made is that olanzapine 
c\e:ir~nce is not greally~ in patier.is with liver impainnent. 
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Title: 

Investigators: 

Study Cent':rs: 

Dates of Study: 

Clinical Phase: 

Objectives: 

Methodology: 

Interim Clinical Study Synopsis: Study FID-LC-HGA W 

Olanzapine In Subjects With and Without Chronic Renal Failure 

Started December 1994 and is ongoing 

Phase 1 

To determine the safety and dispositioo of olanzapine L'l subjects 
with renal failure, 

Number of Subjects: 

This is an open-label, fixed-dos-. study, 

Olanzapine: Male 8, Female ~, Total 16; 

Diagnosis and 
Inclusion O'iteria: 

Dosage and 
Acininlstration 

Normal subjects and subjects with mode:a1e or severe renal failure. 

Test Product 
CT02274: Olanzapine capsules. 5 mg 

Duration of Treatment: Single doses t'f olanzapine (5 mg) were aani:Jistered. 

Efficacy-- Not applicabk Criteria for Evaluation: 

Group I 

Group 2. 

Group 3 

Group 4 

~afety-- Safety parameters measured :n~ludes vital sign 
measurements. electrocardiogn.ms. dinicallaboratory tests, blood 
chemistry tests, unnalysis tests and hematology tests. 

Subjects with creatinme clearance >90 mLimin/I.73 M2 
Number of subjects enrolled to date: 6 

Subjects with creatinine clearance between 10 and 49 mLimin/!.73 M2 
Number of subjects enrolled to date: 3 

Subjects with creatinine c1~J;anre <10 mLimin/I.73 M2 (dosed 24 hours 
after hemodialysis, 
Number of subjects enrolled to dale: 6 

Subjects re'1lirmg chronic hemodialysis with creatinine clearance < I 0 
mUmin!!.73 M2 (dosed 1 hour prior to hemodialysis). Number of 
subjects enrolled to date: 6 
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'. 
.. . . 

Treatment CmlX Tmax elslFF* V~ t'h 
(08lml) (br) (LAIr) (Ll (brl 

Group I (n-6) Me~ '.93 6.2 15.0 1119 32.3 
CV'Y. 32.3 26.0 40.7 30.5 17.6 

Group 2 (n-3) Me.., 7.21 6.0 !.s.S 1180 53.4 

CV% 39.5 n.7 29.7 26.8 18.5 
Group 3 (1i-6) Me.., 8.18 S.2 21.2 1057 37.7 

CV% '5.0 19.0 59.5 47.7 20.5 
Group 4 (0-6) Mem 9.53 4.2 21.3 1019 35.8 

CV% 32.3 23.6 45.S 33.7 22.4 -
e max - maximum piaomaconcenlnltion; Tma", - time ofmaxinum plum_ concentration; els/FP ~ 

app .... nt ph.sma cl.arance; VJlIFF" - ""p ... enl volume of dislribuli",,; Iii - baJf.lif. -Olanzapine Plasma Clearance versus Creatinille Clearance 

50 
"C' 45 ..c: - 40 -' 0 0 
" 35 

~ 0 0 0 16 30 ... 
25 

~f;8 
til 0 0 ~ 
u 20 S til 15 0 0 E 

10 0 '" CJ 0 III 0 
ii: 5 

0 

0 40 80 120 160 

Creatinine Clearance (mUminl1.73nfl 

Note: Renal sl1tus does not appear to have a large affect on olanzapine pharmacokinetics as 
evidenced by the fact that there is no correlation between olanzapine c1ear3nce and creatinine 
clearance. This result is expected because only a smail fraction of an olanzapine dose is excreted 
unchanged in the urine. Although Group 2 (moderate impairment) subjects had, on average, a 
38% lower clearance than Group I (control) subjects, Group 3 and 4 subjects (severe 
impairment) had a clearance that was only about 15% lower than the control group. Thus, the 
differences between the groups, may be primarily due to the intersubjcct variability observed 
with olanzapine. Olanzapine was not release1into the dialysate fluid, which is consistent with 
the finding that there is no difference as to ~her thl" drug is given before or after dialysis. 
Renal status did nOI affect protein binding (see protein binding section ofappelldix fcc details.) 

The sponsor states that a subpopulation analysis of the data from this study showed tht 
olanzapine clearance was 40% higher in smokers compared te ~onsmokers and 33% lower in 
women compared to men, although they do nor present a formal analysis. These results are 
consistent with the results of many other studies presented in Ihis section and do not affect 0\.: 

cone! usions. 
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Mean Pharmacokinetic Data (± SO) Overall and for Smoker and Gender Subgroups 

Numb .. App ..... t EIIml •• UoD App ...... t 

or Plasm. C1 ..... lIIIce HoI~ure Velumeor 
Group S .. bJects CLpIFF' t% DIlUibutlon 

(n) (Uhr) (br) <Ukg) 
Overall 49 24.3 ± 8.2 31.2 ± 6.3 14.0± 4.3 

Smokers 19 27.5 ± 7.7 29.3 ±4.0 16.1 ± 5.4 

Nonsmokers 30 223 ± 7.9 32.5 * 7.2 12.7*2.8 

Males 44 24.7 ± 8.4 31.2*6.2 13.8* 4.3 
F .... oIes 5 20.6 ± 5.0 32.2 ± 7.1 15.9 ± 4.6 

Shldy HGBY 

These results from study HGB Yare consistent with other results presented in this section. 
Clearance is about 25% higher in smokers compared to nonsmokers and about 20% higher in 
men than in women. See Bioequivalence section of the for details of study HGBY. 
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.5-1.vcH 
Jf.-?05h 

A\\ Oq1q 

if\ 1'ht~ 
T"b\ts cMe.. 

~ :rCAPaN!s.e.. 
( L' ~JJ]Je(.ts. 

Step 3: Mean Bi:avallability and Pharmacoklnetic Varlables for 
2.5' and :-mg Table! Formulations 01 Olanzaplne 

~'-mc 5o .. e ~'..5oftl&: Some l.5om& 
Bi .. ..nabWIY oad To!>le. Tobie. 1'0"'" To"'" Toblet 
Pbarmacoldaetic Scj. Subj. S..bj. SubJ· 

Vorloble 41-46 41-46 47·52 47.52 a-ll 

Caw. (q1mL) 1".4 12.9 13.8 13.3 14.1 
~ (hr) ".6 5.0 4.5 4.3 4.5 ...... 
AVCo-I (acxJu'/mL) 3;;.5 323.6 34M 336.1 349.0 
AVCo- (acxJu'/mL) 3:':.3 3SH 373.9 366.8 379.8 
Holl~lIe (hrJ :'~.1 26.9 27.7 28.2 27.0 
MitT (hr) :":.7 36.0 31..1 36.8 35.5 
OpIFF' (lJhr) 1<3 15.4 13.9 14.3 .w V6Jw' (L) 52:.1 567.7 SS4.S 584.1 S38.9 

Step 4: Mean Bioa',=:lab' :-,' and Pharmacokinetic Variables for 
2.5· and 5·m; ::apL.a Formulations 01 Olanzapine 

:!-~=g ::-mg 2.5'lllg S .. mg 2.5-lqc 

Di,avai!ability aad Ca~""'. C3 !Owe Ca sui. e. swe C. 
rh~rmacok.iDetic S~._ Subj. Subj. Subj. 

Variable 61-'~ til·66 67·12 67·7~ 0.:12 

Cma>: (owmL) ". 15.4 14.2 t3.3 14.5 
T(llax. (br) .! : U 5.3 5.3 4.8 
AUCo·t (ogxbr/mL) ~:!l - "154 35M 343.5 387.4 
AUCo·_ (Qgxbr/mL) .;s.,: - <~O 386.1 373.6 435.4 
1I.lf·llle (br) 3:':: .:. !H 26.9 26.5 30.1 
MRT (br) - ~J,S 36.3 35.S 40.3 
ClplFF' (Uhr) I ( - i! 0 14.2 14.5 12.5 -V f" (L) 50; . .! 5.~.5 523.0 533.3 515.5 

5-me 
Toblet 

... u 
13.1 
4.6 

330.4 
361.6 

. 27.6 

36.4 

oW 
S76.7 

• 
o-IL 
14.4 
4.8 

379.5 
418.8 
28.5 
38.2 
12.8 

507.9 

A cross-study comparison ofth~ r;;,.I., ::' Japanese study JE·205E (see bioequivalence section 
of appendix for details of this stud:. to :'-.~ d:na acquired in the American studies (from reference 
data base) suggests that the apprc: cle,,--~nc<! and volume of olal12'.apine may be lower in the 
Japanese men (CLIFF = 14 LIhr. \ ::' = 'cO Llhr) compared to American men (CLIFF = 25 LIhr. 
VIFF = 12110 L) whereas half lire c :~s r .. : appear to be as greatly affected (28 hr Japanese vs 30 
hr American). These results are CC-.iist~~.[ with the Cmax and Tmax comparisons shown below. 
It is possible that these differences :o:e .L~ 10 differences in body composition and hepatic 
enzyme levels or due to difference, .n tr.~ extent of absorption. Interpretation of cross·study 
comparisons are difficult because c:' dif:-~~ent study designs, different assays, and differeEt 
variables (e.g. smoking status was ~.)t re:Jrded in the Japanese study). The sponsor slates that 
they are currently performing a stu::. (r.-:J,\X) that is designed to examine racial differences in 
olanzapine pharmacokinetics. 

Comparison. of e .... Values'. )<Tn; .oed for Dose from US and Japan Sfudies 

Japan (N=ll) 

c....... T_ I c....... T ... 
(1."·10";,,' __ -'(l!!h!!.r ',--+--,(~L .;:t.:.!:1 O!!:'~'I __ J(h~rL) __ 

1.0.0.2 , I ~ :: I 2.1. 0.5 5.7. 1.8 

& Normalized Cmu (Lol I 10-) :\ do!.~ mg) = ~ (ng/mL). N = number or subjects 
S,ud,c.> us, HGAV. HGAE ... ,d H :.'H; I .... , .. , IE·PIOO. IE·P'lOO. and IE·P201 
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Covariate Partitions in Reference Pharmacokinetic Database 

Number Number 
Covariate Cattlgory of of 

Observations Subjects 

(N"'505) (N=193) 
Geuder Females 68 28 

Males 437 165 

Smoker No 258 88 
Yes 23.5 93 

Origin Asians 3 1 
Black 32 16 

Caucasian 437 158 
Hispanic 24 9 

Native American 1 1 

C¥P2D6 EM 250 86 
Phenotype PM 12 4 

NAT2 FA 27 10 
Phenotype SA 81 32 

Age Distribution in Reference Pharmacokinetic Database 

Age Number 

Decade of 

~l SUbjects 

(N"'193) 

19 7 

20-29 61 

30-39 65 
40-49 25 
50-59 9 
60-69 10 
70-79 16 
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.. ; ~ ...... 101legl_ Surnnwy 

R~f 00.+0. Bo.~ 
Page 30 ......... 

Tallie 5 
Summary Chara<.1enstics of Key Pharmacokinetlc Variables 

Statistic 

Number of 
Observations 

Mean 
Median 

Standard Deviation 
Coefficient of 

Variation 

5th Percentile 
95th Percentile 

Minimum 

Maximum 

0lanzaj.ine (lYI70053) 
CONFIDENTIAL 

Volume 
of 

CJearanc:e Distribution 
CLpJFF- \.t\IFF-

(LIbr) (L) 

491 479 

26.1 1148 
23.6 1091 

Ie I 360 
46'c 31% 

l~.') 660 
469 i792 

7 j 400 
14:.0 2438 

E1bDlaadon Mean 
Rale Residence 

HalC·We CoIlllaDt Time 
11/1 II MRT 
(br) (hrl) (bt) 

491 479 408 

33.1 0.0226 48.2 

30.5 0.0225 44.2 

10.3 0.0063 14.5 

31% 28% 30% 

20.7 0.0127 31.5 
54.1 0.0333 77.2 

14.5 0.0087 20.9 
79.5 0.0478 109.8 

Eli Ully and Company (0 1!)95 
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Ta')le 12 
Effects of Study Covaroates on Key Pharrracokinotic Variables ----Leut- ~-

Variable Ale S .. ok .. S ....... Dln ..... e. a-d .. S.a •• Dlrr""'C(lJ 
Sloe_ M .... M_ 

CLplFFo 0.064 No 18.6 .- Female 11.9 -31~· 

Yu 27.7 (.~''') Mal. 27.3 

VJl.'FFo 8.12· No 967 ·1~· Female 944 -20%0 

Ye. 1,58 Mde !!!! 

t~ 0.317" No Ja.c 8.2 hr" Female 36.7 4.4hr" 
~t-es 30.4 Mal. 32.3 

-1.38)(1041 • No 0.020 -20'%- Female 0.021 -90/0 

Y •• 0.025 Mal. 0.023 

MRT 0.489· No Sl.O 10.4 hr" Female 49.5 3.4 hr 
Yes 42.6 Mal. 46.1 

• P <0.01 

Reference phannacokinelic database 

Table 13 
Regression Assessment of COV2riate Contribution 

Coemclent 
PU"ameter Covarlatf1 Sign or Siopet =,"uUlty or 

~-v ... u. Dcermu.aUon 
CLp/FF" (Lilt,) Smoker + <0001 24.3% 

Gender ..::0,001 30.3% 

VfIlH' (L) AS" + <0.001 7.80/. 
Smoker + <0.001 18.30/ •. 
Gender 0.005 22.90/. 

t~ (lu') AS" + <0.001 44.1% 
StTioker <0.001 34.20/. 
Gender + 0.007 56.6~' 

i3(h,.') As- <0.001 31.80/. 
Smoker + <.:0.001 42.10/. 
Gender 0.028 44.2",. 

MRT (h,) Ag. + <0.001 41.1% 
Smoku <0.001 58.2~ 

Genier + 0.057 59.3~ 

Smoker: (0 - No.1 - Ye.)~ (+)-a Iqer vUu. for mloken; (-)-a l ..... r value fornonmlloken 
Gende,": (0 - MaJe, 1 - Female>; (+)-alqer value for fema1e.~ (-)-alarscr value for m .... 
A.e entered as re.re .. or v';able 

Olanzapine Pharmacokinetic Variables for Poor Metabolizers of Deldromethorphan and 
All Healthy Subjects in the Clinical Phannacology Database 

Poor metllboUzfrl 
AU subjects 

Hair-lire (hr) 

32.7± 2.7 
33.1 ± IO.~ 

CLp/FF' (Ubr) 

24.6 ± 6.4 

26.1±12.1 

VIIiFF' (L) 

1171 ± 376 
1148±360 
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POPl'LA TlON ANALYSIS 

CONCLUSIONS (Written by sponsor) 

Population pharmacokinetic modeling was performed on oilta from healthy subject 
studies (HGAV, HCAM) and data from large-scale clinical triais of olanzapine in patients 
with schizophrenia (HGAD, E003, HGAP, HGAJ) using NONMEM. The modeling of the 
healthy vOlunteer'data (intensive sampling but few subjects) shows that the one
comparment model adequately characterizes the pharmacokinetics of olanzapine. The 
pharma :('~:~,etic parameter estimates from the population modeling are consistent with 
those d"lived by traditional methods. The modeling of the schizophrenic patient 
popul":I(~n data (sparse samplrng but many patients) identify important covanates that 
are influential on the pharmacokinetics of olanzapine. 
Olanzapine pharmacokinetIcs were most notably influenced by smoking and gender 
differences. The results suggest that smokers have a higher olanzapme clearance and 
shorter half-life than nonsmokers. Men have a higher olanzapine clearancl3 and shoT1er 
half-life than women. Analysis 0: the combined factors of smoking and gender suggests 
that olanzaplne clearance for a nonsmoking female is abOUt 2.5 fold lower than that for a 
smoking male These differences In the olanzapine ;learanc8 may be attributable to 
CYP1A2 metabolic enzyme aC:lvity or other enzymes that metabolize olanzapme Age 
was also an Important covana:e but was less influential on the model than either 
&mokmg or gender 

Table A 
Summary Of fhe Effect Of Covariates On Olanzapine Pharmacokinetics 

Olanzapine Clearance Estimates for Men and Women 
1/1 HGAD, E003, HGAJ, and Combined Analyses 

Parameter 

CliFF" - Men (U1Ir) 
CliFF" - Women (Uhr) 

HGAD EOOl 

2SA 
16.9 

HGAJ 

20.0 
16.1 

COlllhUled 

21.2 
167 

Olanzaplne Cleiuance Estimates for Smokers am! Nonsmokers In HGAJ 

Parametf"f'" 

CliFF" - Smokl'f' (Llhr) 
CliFF" - Nonsmoker (Uhr) 

HGAl 

21.8 
15.1 

/. 

Th~' final structural model for the combined analYSIS of studies HGAD, E003, HGAP and 
HGAJ was the one-compartment model with first-order absorption and eliminatIon from 
the central compartment A constant coefficient of variation (CCV) model was used for 
Intenndividual variability in the apparent clearance and vo;ume of distnbution, and for 
random reSidual variability. The structural model included two distribuhons for clearance 
(a mixture model). Population 1 was a "low" cle"!~dnce group where the typical value of 
the clearance was 13.4 Uhr. Population 2 was a "high" clearance group where the 
typical value of clearance was 26.4 Uhr. 
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The structural model also Included the Influence of gender on clearance. This model 
was consistent wllh that developed for the Individual analysis of studies HGAD and 
E003 (Table 8). According to this model. 655 patients were in a low-clearance group 
(38%) and 1056 patients in a high-clearance group. In both populations. olanzapine 
clearance was lower in women than in men (,,20% and 27%. respectively). Both men 
-md women In the high clearance group had an approximately two-fold higher clearance 
than those in the low clearance group. 

Table B 
Summary Of Population Pharmacokln",tlc Parameters Obtained Using The 

Influence Of Gender On Mixture Model For Clearance 

Men Women Men 
Study k.1 aliFF' al/FF' alIFF' 

Ou·1) (Uhrlb (Llhr)C (Uhr)d 

HGAD o ~43 16.9 I~.O 33.7 

EOO3 0.358 20.1 11 2 38.7 

Comuill('(1 o 543a 145 11' Z9.1 

a = Yalll. ofko fixed from the fmal model in srudy HGAD 
b -= CltarMce Esll;ilate in Men in Population 1 
, -= Clc:arnnce Estimate in Women in POpUIa.tl0~1 1 

do::: C\elU"O\I\ce Eshmalt in Men 1n Population ~ 
t =0 Cletu"lUlce ESltmalt 10 \\'omen in Popuialloll :; 

f -= FraCilOn of Patients III Populallon 1 

Women 
alIFF' 
(Llhr)· 

.:""'-~ 
:8.0 

:1.2 

Vss/FF' 
(Ll 
?~,.f 

2310 

1060 

0.473 

0.405 

0383 

HGAJ was the only Phase 2/3 study where smoking Information was available and 
modeled The flna! model (a mixture model) indicated that tne population consisted of 
two suboopulatlons based on clearance (high and low) Smuklng and gender were 
Important factors on clearance oniy In the high-clearance group. Smoking and gender 
were also Important factors for the Volume of dlstnbutlon across the entire population 
According to the mixture model, 27% of the population (245 patients) belonged to the 
low-clearance group and 73% were In the high-clearance group. In the higher clearance 
group. male and female nonsmokers had a lower clearance (,,37% and 48%) than 
smokers. while women had a lower clearance than men (" 19% in smokers and 33% Irl 
nonsmokers) The histogram of the post hoc eSlimates of Individual clearances (Figure 
A) from this model Indicated that dlstnbutlOn of clearances was skewed. CYP1A2. one 
of the major enzymes responsible for olanzap,ne metabolism. can be induced by several 
factors such as smoking Guengnch and Shimada 1991; Kalow ana Tang. 1991). and 
oletary factors (Conney et al. 1976) Also C'I'P1A2 actiVity in men IS higher than In 

women (Reiling et al. 1992) Therefore, the skewed platykurtlC distribution of olanzaplne 
clearances could be explained by the underlYing multlmodality in the CYP1A2 activities 
for the four different groups (male and female smokers. male and female nonsmoker,,) 
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Influence Of Smoking and Gender On Population Phannaco~;lnetlc Parameters In 
Study HGA.J 

------------------.----------------------.--~----~ SDlO~." NOD ... k .... Dur ........ · 

CUFF- (LI'.u) :.h!' 
Female 

% Difference!> 

V s!lFP (Lihr) Male 
Female 

% Difference!> 

22.8 
~G.~ 

·10.96 

1360 
1120 

·17.65 

a= (Smoker. NonSm oker) I NonSmoker x 100 
b - (Male. Female) I MaJe xlOO 

16.5 
13.4 

-18.79 

944 
78e 

·17:J7 

38.18 
51.49 

44.10 
43.59 

Population Parameler Estimates For The Final Model using Inftuence Of Gender 
And Smoking On Mixture l'Ioodel For Clear;mce (S1uily HGAJ) 

rOPULA TION PARAMETER ESTIMATES 
l.t .. I.41v14.0I Intraindlvldua! 

- V"'I.u8~ Vorl.bUIIy 

PharmacokmcllC Parameter Precisioo Omega Precisioo Sigm Precisioo 
Paramet" Valuc ('YOCV) (%CV) (o/oCV) a (%CV) 
ka(hrl). .543 1766 6.22 

Population I Clearance (Uh,) 
CIIIFF" 13.50 5.53 35.3@ 16.16~ 

Population 2 Clearance (Llh,) 
CI2IFF" 

Male Smoker 2S.40 2.91 
Female Smoker 2306 3.S·1 

Male Nonsmoker 18.01 4.fA 
Female Nonsmoker lUI 7'J2 

25.92' 11.56' 

VsiFF* (Ll 
Male~oker 1360.0 8.46 

female Smoker 961.52 17.11 
Male Nonsmoker 918.0 13.19 

Female Nonsmoker 788.80 12.12 
97.62 31.58 

pd 0.731 6.43 

I.. VaJue fixed from the final model m study HGAD 
b .. -,.Intel mdl'Vldual vanabihty In ;.:l .. ':nInCC for 'Popuhltion } 
c.~ 'Y. IntenndividuaJ "viability in clearance forPopul.ion 2 
d .. Frvti.m ofpalien!: in Population 2 
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HiStogram Of The Clearance Estimates From The Final Population Pharmacokinetic 
Model lor Study HGAJ 
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Description of Patient Populations 

bioequivalence srudy in heallhy Caucasian subjecls. :neluded 10 h 
\uhjccis. These su· ts ranged in age from 22 10 51 years. Seven subjects we 
~lHoke~. 

Siudy HGAM included 15 male su' IS (10 elderly. 5 )'oun8) a female subjects (6 elderly. 3 
Yllung). Twenly-one panicipanlS were ian and J su . IS lI'ere Hispanic (2 elderly and I 
young). Aii suhjeclS were nonsmokers. 

HC>.AJM irlcluded 1605 observalions from 133 
studies lOci uded '16 elderl y (~5 

women ranged in age from 20 10 

For study HGAI).))ilnupine plasma concentralions from 188 patienls (16 en and 26 women) 
In Ihe acule)f>-""eeks) andlor eXlcos;on (up 10 1 year) phases were included in ~_,n, 

Olin",,,,,,,, IL Yi700531 
CONFIOENTIAL 0- L I I 

( 

! · · · 
! .. 
1 
• : 
1 
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DRUG FORMULATIONS & 
DISSOLUTION SPECIFICATIONS 
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Unit Formula for Olanzapine Tablet Fcxmulations 

2.S IIlg S 11111 7.S IIlg 10 mg 

OhUlZllplne 
(% T .blot Core) 

Unit Formula for Olanzaplne Capsule Formulations 

Cllpsule 

Strength 

2.5 mg 
Smg 
7.5mg 

10 mg 

OlanZllpine 

(% of 

Capmle) 

Starch 
(% of 

Capmle) 

Dlmethicone 

(% of 

Capmle) 

Capsule 
Fill Weight 

(ms) 
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PIVOTAL BIOSTUDY FOR;"WLATIONS 

Olanzaplne C:>op5ule, Tablet, and Granuie Formulation Bloequlvslence 

protocol F1D.LC·HGBY 

The following CT materials were used in !he pivotal hiocquivaJcnce SIIIdy FID-LC-HGBY which 
compared the on:l bioavailability of I, S, 1 0, a.~d 1 S mg Olaru:apine Capsule Formulations and I, 
5.7.5, and Ie mg OJaru:api'1C Tabid Formulations. The SIIIdywas conducted ill ~'lree parts. 

Formulations Tested in PART 1 

TreatmllltJ CT Motor''', U,p<! 
A Olanzopi.e I mg Clip" I .. (five give.) P02418 CTOJ731 

B Olanzopi.e 5 mg Coplllies (0.< given) P02419 CT03182 
C Olanz""ine I mg Tablets (fIVe give.) P02422 CTOJ785 

D Olanz""i.e 5 mg Tablet. (o.e/five.) r02423 CTQ3186 

Formulations Tested In PA"T 2 

TreaUnelltJ CT Mo~rl"'. U.P<! 
A DllJIlzap .. e 10 mg Capsule, (one g,ven) P02420 CT03183 
B Olanzap,ne 5 mg Tablet. (owo give.) P02423 CT03186 
C Dlanzapi.e 10 mg Tablet. (o.e gtve.) P02425 CT03188 

Formulations Tested In PA."T 3 

TroounllltJ CT Motorl". Used 

A Olanzapi.e 15 mg Coprules (o.e give.) P02421 CTOJ784 
B Olanzap .. e 1 .. 1 mg Tablets (two given) P02424 CT03181 
C Olanzap .. e 5 mg Tablet. (thr<' give.) P02423 CTOJ786 

ExplralJo. Dote 
1 May 95 
I May 95 
I May 95 
I Mav 95 

Explrotlon Dale 

I May 95 
I May 95 
I May 95 

E~llrolJo. Dote 
I May 95 
1 May 95 

I Mal 95 

TIle followlOg manufacturing and conl/ol information for these formulalions IS provided to assist 
the reviewers of the repon in ready access 10 the Information. Complete details about !he 
olanzapine manufacturing process and controls arc prOVided 10 !he chemical an'~ pharrnaceulical 
documcntal1on. 

Site of ManUfacture and Batch Size -Jh.+c.heJ v~J iC\ PivO~\ 6f. S+v.l<. 
/ 

DOl. 
I mg 
5 mg 

10 mg 

15 mg 
I mg 
5 mg 

Do,a,eForm 
Caplllie 
Capsule 
Capsule 
Capsule 
Tablet 
Tablet 

75 m~ Tabl,t 
~ mJ:. ___ fabl,t 

CT Numb... Monur.ctur. Slt •• r (\tG~""J 
(11 ... 1 poda,e) Lot Numb .. - Monuracture Batch Sl~ 
CTOJ181 56344 
CT03782 56Jj6 
CT03183 56346 
CT03784 CT-D250·IB 
CT03785 CT0315 I (D2Q.118) 
CIOJ186 CT03641 (D2Q.123) 
CT03781 CT03150 (D2Q.1~4) 
CTIl3788 CT03749 (D2Q.126) 
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( 

Unit Formula for Olanzapine Capsule Formulations - PIJrcentage of Content 

Ingr~:wt 

(% .r total r.n ".!ht) 

Inrrf:cUtnt 

1 mg 

ClPsu~e 

5 mg 

Caosul. 
lOmg 

Caosule 

_ ...... , ......... , .... """'t-'~"""" I VIIIIUIQUUII::Io -1'\t.;lUtll t"11i vyetgnt 

5 mg 
rsm .. u!,., 

10 mg 
r.aosule 

15 mg 
("Ancnl", 

15 mg 

Caosul. 

Unit rormula tor UlanZaplne I aOlet rormUlauons - t-'tHC~IIU:tyt::: UI \"'UIHt:'IH 
:::.J 

Ingredient 1 mg 5 mg 7.5 mg 

(0/0 of tota! tablet wei2.ht) Tablet Tablet Tabl.t 

Unit Formula for Olanzaplne Tablet Formulations - Actual Weight 

Ingredient 1 mS 
Tablet 

d' '.~ 

5 mg 

Tablet 
7.5 mg 

Tablet 

10 mg 
Tablet 

10 mg 

Tabl.t 
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Quality Control Data for the Formulations 

Clinical Trial Materials lot Numbers, Analytical Control Information , Assay Potency, 
Content Uniforn:!y, and Dissolution Data 

As'-r 
P ...... cy 

(mg/capl1lle) 
(mgltablot) 

Con ..... t 
Uniformity 

(mg/capsule) 
(mgltabJot) DluoluUan 

Formuladon Time 

__ ~Lo~t~N=um~b=w~~~~~==~ __ ~~==~~ __ ~(~m=lnut.) 
I mg Capsule 
Package Lot 

# CT037S! 
Manur.ctur;~ Lot 

# 56344 

Smg Capsule 
Packag. Lot 
# CTU3782 

Manuracture Lot 
# 56356 

10 mg Capsule 
Package Lot 
# CT0378~ 

ManuCacture Lot 
# 56346 

15 m g Capsule 

Parkage Lot 
# CT01784 

Manuracture Lot 
# CT-0250-!B 

Pwc ... t 
Dissolved 

('HI orl.bel 
amount) 

(Data Source: 
UK) 

~vg. ran ge (n=6) 
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bl 0 \x,. +<.I-Ie:, ~ r 0 f'1\ 

piVO!-«\ ~E..S+Vdi 
~k"e,..., 

Formulation 
LoOt Numb .. 

1 IDa Tabl_ 
P.ck ••• Lot. 
• eTO.}785 

Manuracture Lot 
*' CT03751 
(D20418) 

5rng Table, 
Package Lot 
,. eTO) i8' 

Manufacture Lot 
,.. eT036"! 

(02042:1) 

7.:S rng T .bl.l 

PAck.~e Lor 
,. CTO,l787 

;\.IA.nUrActur'" Lot 
CT03-;'SO 

(0204 H) 

Formuladun 
Lot l'lurnber 

10 mc Tablet 

rackace Lot 
II CTOJ:88 

~llU1ur.cture Lot 
,. CTOl-4Y 

(DZ0426> 

A ... y 
P.t .. r.y 

(mlllcap_ula) 
(mCltable') 

or 
(n,a/ •• ch.-'· 

0-

Content 
Uniformity 

(m&!capn.la} 
(m attabl.-t) 

or 
(m at •• ch.c.ta) 

I 

:c.,ssoludon 
Time 

Imlnut.) 

n 

z, 

Parceat 
DI .. ol,-.,..cI 

,1.o o(l.toco.! 
UIIOUD() 

Sourc-• .: 
Pu .... o RJco 

.... '1--ran •• (n-6> 
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Date of les~ 

20 IIpril94 

20 April 94 

12 April 94 

12 April,. 

22 April 94 

26 April 94 

DoSogeForm 
and Stn:nSIh 

OLANZAPINE DRUG PRODUCT DISSOLUTION PROfll ES- 2.5 MG TABLETS 
Lot Numbcr 

• 

Dissolullon 
IIpp.ralUs 
;/ 

Mcdi./ 
Temperaturc 

./ 

./Sp«d of 
Rotation/ 

Flow 

Collect!"}11 
Timcs 

Units 
Me.1n ,., 
(n~6) 

Units 
Range !to RSD!fo 

-
\ 

I 

cd: 

i. · .... ',~;h!;; ~! a;: _ :' ':;.~ T.~'·/i'.I.';' 
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DISSOLl1I10N PROFILES FOR 10 MG OLANZAPINE TABLETS IN V ARlOUS 
MEDIA 

The dissolution medium is O.lN HOo This medium closely approximarcs the physiological 
environment to which the dosage fonD is first expos~ and is a pteferred medium. 

The following data are the means (N=6) in % of label claim for a IG-mg dose. 

s3ftt.:s times pnrifiPa water 0.1 N HCl pH 4.5 bUffer pH 6.8 bUffer 
DIUlurcs 

20minurcs 
30 minurcs 

The plots of this data illu.stmle the deacasing me of release of olanzapine due to the more 
limited solubility at ncuuaI pli 

.., 
o • • 

,~~----------------------------

.. 

e " :! 

.. 
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PROPOSED TABLET DISSOLUTION METHOD AND SPECIFICATION 

I. Dos 

2. Stren th s : 
3. Ape_us Type: 
4. Media: 

s. Volume: 
6. Speed ofRotalioa: 

8. BriefDeloriptioa of 
Dissolution Al>olytical M.thod: 

9. R.commend.d Dislolution flpetificalioll: 

ablet 

., '" 'm 7.' m .,d 10 m 

Acceptance Criteria (USP <711» 

Staee 

51 

S2 

53 

~""IIUIIHdlll...C:. 

Number tested Acceptanc. Criteria 

6 

6 

12 

DISSOLUTION METHOD DESCRlPTIOl'i 
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Solubility Profile: 

Medium 

Acetonitrile 
Buffer pH 2 
Buffer pH 4 
BufferpH 6 
BufferpH 7 
BufferpH 10 
Ethanol. anhydrous 
Ether 
O.IN Hel 
Methanol 
O.INNaOH 
n-Propanol 
Propylene Glycol: H20 (1 :5) 
Waler 

Solubllitles.t Room Temp .... ture 
pH or Medium at SolubWty 

Saturadon (mg/mLl 
11.5 

5.87 2.5 
5.97 11.0 
6.04 4.3 
7.08 0.4 
9.92 0.1 

7.0 
7.6 

5.38 20.6 
4.5 

12.83 0.3 
43.9 

0.1 
<0.1 . 

SoIubUlty 
CI· .. llIc.tJon 

sparia&ly .oluble 
slightly loluble 
spariagly soluble 
llightly soluble 
very slightly soluble 
very slightly soluble 
slightly soluble 
slightly soluble 
sparia&ly soluble 
dightly soluble 

. very s1i&htly soluble 
soluble 
very s1i8htly soluble 
practically insoluble 
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BIOEQUIV ALENCE 
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Title: 

JnvestigalfJ~ 

Study (;"""= 
Dates of Stu c:
Clinical Pha;:. 

Objectives: 

Mcthodolog\' 

}:umber oiS_::ects: 

Clagnosis ~: ~ 
L1cluslon er:: ::":l. 

Dosage and 
.c.aninistrat:: -

Clinical Study Synopsis: Study F'lD-LC-HG8Y 

Olanzapine: Bioc'.JIi'Alency of Capsules and Tablets. 

Single center study. 

Novemb~~ 1994 through March 1995 

Phase 1 

Primary: to measure the phannacokin:tic IIJld assess relativt 
bioavailabili'ty of olanzapine when administered in V"'-:::!HS single 
oral doses hl caprules and tablet formulations. 
Secondary. to evaluate the safety of olanzapine when administered 
in capsule and tablet dosage forms at 'Nious doses. 

Open-label crossover single dose 

Forty-nine subjccL~ were enrolled (44 milles and 5 females). Forty
six rubJects completed the study according to the protocol; 2 
rubjects discontiJlued due to adverse events, and I subject 
discontinued due to personal decision. 

Healthy subjects. 

CTI)3781 
CT03782 
CT03783 
C703784 
CTO]785 
CT03786 
CT03787 
CT03788 

I-mg caorule 
5-mg cailsulc 
I O·mg car-rule 
15-mg cap,;ule 
1·l1\g tablet 
S-mg tablet 
7.5-mg tablet 
I O-mg tabler 

Duration of l ::almcnJt: To span ihe different tablet and capsule formulations. this sn.dy 
compared 1-, 5-, 7.5·, an;! 10-mg I3bletsto 1-,5-,10-, and 15-mg 
capsule formulations. The study was cooducted in three: parts 1;(1-
mg tablet and caprule versus !Hlib ''Iill:t and a&prule formulations); 
11: (5- and lO-mg tablet versus IO-mg cupsule Formulations); and 
III (5- and 7.5-mg tablet versus 15-mg capsule fOnt\,,!::'tions). 

Notes: The 5 =J tablet provides a common link between the three study parts, The sponsor 
plans on mark!:;ng 2.5. 5. 7.5 and 10 mg tablet strengths. The 2.5 mg strength was not utilized in 
this study but .:;n b<! linked to other strengths via dissolutionlformu!'ltion data. In addition, in a 
J~ese Slud, JE·2()5E, description follows results of this study) it was demonstrated that 
2 x 2.5 mg tal:-.!ts are' bioequivalent to I x 5 mg tablet. Although study HGBY adequately 1inks 
the I mg table: :0 otht:r tablet and capsule strengths. the sponsor will not market this tablet 
strength. The L~hest capsule strength used in the clinical studies was 17.5 mg, the highest 
capsl.ie slreng-..: used in this study was 15 mg. 
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5-mS Dose !n=16 SubJects~ 

Trentment Cmax Tmax AUCo-t 
AUC) __ 

(nglmL) (hr~ (ngxhr/mL) (ngxhr mL) 

A: Capsule (1 mg x 5) 5.5 7.8 200 222 
CV% 33.3 42.4 35.8 39.9 

B: Capsule (5 mg x J.) 5.6 7.2 200 223 
CV% 35.5 22.3 39.5 41.5 

C: TablM (1 mg x 5) 5.5 6.8 201 224 

CV% 36.5 37.6 34.7 35. -

D: Tablet (5 mg xl) 5.7 6.1 200 226 
CV% 36.3 37.4 36.8 . 38.: 

Overall Mean 5.6 7.0 201 224 
Inter-subject CV% 35.2 38.3 40.: 
Intra-subject CV% 9.- 3.2 8 . .:. 

Inter-subject Variance 3.8- 5893 8134 
Intra-subject Variance 0.29 272 352 

Composite Means 
Capsule (1 & 5 mg) 5.55 7.50 200 222 
Tablet (1 & 5 mg) 5.63 6.44 201 225 

I-mg Dose (tab & cap) 5.52 7.31 201 223 
5-mgDose(tab & cap) 5.1>6 663 200 224 

Abbreviations: Cmax = ma-cimum plasma concentration; Tma.x = :une of 
maximum concentration; AUC = area under the curve; CV = coeff:.:lcnt of 
variation. 

It-l1 
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tlGB'1 
5-m I Do •• (;;~ 10 iiob JectI) 

Do.ag. Rodo 90% 
BloavallabWty I'ona M_ of C ... lhlOllc. 

" artable Co_ewo. l! ".lae Ceatruti S!!I!aratioD M .... Iat .. "oJ § 
emu- sequeoc. IlI"OUP 0.303 AViB -1.6% 0.993 0.94 - 1.05 P 
(aglmL) iatenctioa t 0.528 CVlB -1.00/. 0.987 0.94 -1.04 P 

tablet VI caplllie 0.733 DViB 2.4% 1.022 0.97 -1.08 P 
1 mgwS mg 0.336 

TvsC 1.5% 1.01 0.97 -1.05 P 
1 VI 5 -2.3% 0.98 0.94 - 1.02 P 

Tm"" sequence group 0.127 AvsB 0.63·t aa na 

(hr) interaction ~ 0.911 CVIIB -0.38 t no. no. 

tablet vs capsu Ie 0.065 DvsB -1.13 + na na 

1 mg VI 3 rug 0.225 
TvsC -l.oq na na 

1 vs 5 0.69 + aa na 

AUCO_t' sequence group 0.833 A vsB -0.1% 1.004 0.96 - 1.05 P 
(ngxhr/mL) inteAction ~ 0.951 CvsB 0.5% 1.010 0.96 - 1.06 P 

tablet Vii caps"le 0.798 DvsB 0.1% 1.004 0.96 - 1.05 P 

1 mg vs 3 mg 0.796 
TvsC 0.3 1% 1.01 0.97 - 1.04 P 
1 vs 5 O.l~o 1.01 0.97 - 1.04 P 

AUCo_"",,* sequence group 0.838 A vsll -0.6% 0.998 0.95 - 1.05 P 
(ngxhr/mL) interw:tion t 0.944 CvsB 0.6% 1.015 0.97 - 1.06 P 

tablet vs capsule 0.329 DvsB 1.40/0 1.021 0.97 - 1.07 P 
1 mg VIS mg 0.846 

TvsC 1.3% 1.02 0.99 -1.05 P 
1 vs 5 -0.7% 1.00 0.99 - 1.03 P . Analysis performed on the log-transfonned variables . 

Treatments: A - 1-mg Capsule, B - S-mg Capsule, C - 1-mg Tablet, D - 5-mg Tablel 
Tv C - composite tabid versus composite capwle comparison 
1 vs 5 ~ composite 1-mg tablet and capsule ver;us composite 5-mg tablet and capsule comparison 

t Absotute difference. .a - not applicable. 
§ Lower and Upper hound. P-pUI F=fail Bioequivalenct Criterion () 8·1.25. 
~ InteractIOn between solid dos"l!e form and 'lTength. 
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11-66'1 
Part II Olanzapine Bi08V8i1ability and Varillblity Assessment 

A: Capilli. (10 IDI :II) 
C~ 

B: Tobl" (5 IDI:I 2) 
C~ 

C: Tobl" (10 IDI:I I) 
CV% 

Ov .. oJIM .... 

Int"-l1Ib Ject CV% 
latro-.. bJe<t CV% 

Int ... -.ubJect Vorluce 
Intr.lUbjec:t VariU'ln 

Ca... T.... AU~t AUCo-
(.pL) (IIr) (_.>dar/mL) (_.""hDL) 

12.1 H 401 429 
27.6 41.3 36.5 31.4 

12. 7 5.7 402 431 
34.7 33.8 30.6 31.6 

12.3 5.3 397 429 
29.7 30.0 34.8 36.1 

12.4 H 400 430 
29.1 33.l 34.4 

13.0 8.~ 8.6 

12.94 li91i .21813 
US 11~6 1369 

Table E 
St~tistical Outcome Tests and Separation of F'orrnulation Means 

for Specific Comparisons Between Formulations for Part II 

10-mE Do •• la-15 SUbJe<U) 

Do.ale Rallo 90% 
Blo .. oJlablUt rorm ~I ... 01 ConDdence 
y Comparison p value Cona-ott Spp ... atJoll !\Ieans Interval § 
Vr.riiit·le 

emu* sequence group 0.647 
(ngllnL) 5-mg Tab vs C,",' 0.46~ B VIA 4,~, 1.01 ~.95 - 1.08 

10-mg Tab v. Cap 0.785 CvsA 1. 3~: 1.03 0.96 - 1.10 

Tmll.\ sequence group 0.476 
(hr) 5-mg Tab v. Cap 0.110 BViA -0.13 t n. ,i;1 

I O-mg Tab VI Cap 0.339 C",A ·0.53 + n. n. 

AUc.,-t· sequence group 0.525 
(npjtr/mL) 5-mg Tab v. Cap 0.467 BViA 0.3'1'. 1.03 0.97 - 1.09 

10-mg Tab VI Cap ~ 999 CvsA -0. ~/o 1.00 0.94 - 1.06 

AUCo-_* sequence group 0.499 
(n,>dlr/mL) 5-m~ Tab v. 1'''1' n 4R\ BViA 0.4% 1.02 C.97 - 1.08 

lO-m§ Tab VI C~ 0.860 CvsA -0,0'-, 1.01 0.95 - 1.06 
• Analy.i. performed on Ihe log~ ..... oformed voriob!ea. 
t Trn.ments: A - 10-mg CapaJle. B - 5-mg Tobie', C - 10-mg Toblet 

f Absolute difference. no - not app~<oble 
§ Lo\Wr and Upper bound. P-pUI F-flil Bio.quivalcne< Cri'erioa 08- 1.25 

P 

P 

P 

P 

P 

P 
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'~;-maDo.e (n-IS'"S'ubJecb) 

Treatm .. t Cmax T max AUCo-t AUCo-_ 
(DeL) (hr) (ngxltr/mL) (ngxhr/mL) 

A: Capsule (ISmg x I) 
CV% 

B: Tablet (7.5 Ma x 2) 
CV% 

C: Tablet (5 mg x 3) 
CV% 

Overall Mean 
Inter-subject CV% 
Intra-subject CV% 

20.7 5.4 680 734 
26.8 41.3 28.1 30.0 

23.4 4 . .5 719 782 
2.5.7 41.6 28.8 3l.S 

20.7 5.0 685 740 
21.9 28.3 28.0 30.6 

21.6 5.0 695 752 
1.5 .5 28.1 31.0 
15.8 8.7 9.4 

Inter-subject Variance 11.18 37980 54495 
Intra-subject Variance 11.70 3686 4949 

Abbreviations: Cmax = maximum plasma concentration; Tmax - time of 
maximum concentration; AUe ~ area under the curve; CV = coefficient of 
variation. 

15-m~ Dose ~n=15 Subjoctsl 

Dosage Rallo 90% 
DioavailablUty Fonn Mean of ConflOtiH"e 

V IU'I.ble Comparison p value Contrutt Sep .... tJon Means Interval ~ . 
Cmu' sequence group 0.052 
(nglmL) 7.3-mg Tab vs Cap 0.QJ5 BvsA 12.9% 1.13 1.03 . 1.24 

5-mg Tab vs Cap 0.885 C vs A 0.1 % 1.01 0.92 . 1.1 U 

Tmll: sequence group 0.616 
(hr) 7.5-mg Tab vs Cap 0.054 BvsA -0.87 t na na 

5-mg Tab vs Cap 0.358 C vs A ·0.40 t nn nn 

AUYl_t' sequence group 0.598 
(nj!l<hr/mL) 7.5-mg Tab vs Cap 0.113 BvsA 5.8% 1.05 1.00 . 1.11 

5-mg Tab vs Cap 0.860 C vsA 0.7% 1.01 0.95 ·1.06 

AUYl __ • sequence group 0.740 
(ngl<hr/mL) 7.'s-mg Tab vs Cap 0.103 BvsA 6.'s% 1.06 1.00 - 1.11 

5-m§ Tab vs Cap 0.896 CvsA 0.8% 1.00 0.95 • 1.06 
• Analysis perfonncd 00 the log~ransformed variables . 

Trealments: A - I S-mg Capsule, B - 7.5-mg Tablet, C = 5-mg Tablet. 

t Absolute difference. na - not app~cable 
§ Lower and Upper bound. P=pass F=fail Bioequivalence Criterion 0.8 . 1. 25 

P 
P 

P 
P 

P 
P 
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INTERlM CL~ICAL STUDY SYNOPSIS: Study FID-JE-20!lE 

Title 

Study Centers: 

Date .• of Study: 

CHnic ... Ph .... : 

Objectives.: 

Methodology: 

Number of Subjects: 

Diagnosis and Inclusion 
Crllena 

Dosage 
and AdlTlInl~tra.llon 

Dllratlon uf TleatlTlent 

Cntena for Evaluation 

Stattstlcal Methc cis: 

ClinicatJ Pharmacoloay Study of' Olanz.."ine (L YI 700.53). 
Biocquivalcncc ofCap .. lc and T.blet Fonnu' .... ions of Olan::zapinc: 
(L VI 700.53) .... d the Sl!"ecu of .. Meal 

'I1ds sinale center audy includod 1 princIpal invcq.tor. 

There was 1 study cen .. er. 

Au.UK 1994 to March 1995 ...... A".'. onaoin. 

Phase 1 Clinical Ph_nncolo8Y (BiocqutVl"CI1cc Study) 

To lnve.isate Ulc biocquj·'Va!encc between capaale ..,d tablet 
fonn .... !"-jon. of otanzapinc and the c::.ffocta o~ a meal on the 
bloavaUahiHty of ohu\%apinc tab)c::u tn healthy male adullJl by 
crossover method. 

Open-label. randomized. 2-W.Y O"oa-over design 

Olanzapine: Male 52. Total 52 

M.le .... bJects.. 20 to lS yc::a.n of age. "WCI"e .clccLcd if" they "",ere 
Japanese. healthy. mClTlbers ct"the Volunteer Associ ali on and had 
received. so-eerllng health check within one n'onlh before the 
study 

The dosage and administration of four .ep ...... te. open.label. 
randomized, .l-way crossover .tudies (lileps) were .. f"ollovvs: 

STEP 1: The subjrct.s received a .5 mg olanzapinc: table!. an"r 
f •• tinS 12 hours and a 5 ms olanupine tablet thirty m mutes after 
breakfast on separar.e occ_ions. There was at least a lO-day 
...... uhout beh.veen tre.lInents (n-l6). 

STEP 2: After fasting f"or- 12 hours. the aJbjects received a 5 mg 
olanzapine tablet and a 5 rug olanzapine cap .... le on wcp .... le 

occasions. nlere was at Icast. 16-d.yw ..... out between treatments 
(n-12). 

STEP 3: After fasting for 12 hours. the -.abjects received two 
2 5 mg olanzapme tableUi and one 5 mg olanzapine '.ablet on 
sc:parate occasions. There was at lea. a 16.cs..y washout behNeen 
tr~a1nlcnt,. (0-12 cnroUed. 11 completed). 

STEP 4· After t"aRing for 12 hours. the .. bjects received tW't.> 
2 .5 mg olanzaplOe capsules and one 5 ma c:tlanzapinc capRlle on 
st:p'ol1""&le occasIOns. There was altea •• 16-day washout betW'cen 
treatments (n -I :n 
Test PrQdyUi 
CT -024.5-1 A olanzaplne capsules. 2.5 rna 
CT-0246·1D olanzapinecapsules. 5.0 mg 
56663: olanzD.plOe tablet .. 2.5 mg 
56664 olanzapme tablets,. 5.0 mg 

Olanzapine. Single 0 .... 1 5 m8 doses of olanzapine were given on 
two occasions separated by. period of at Ie .. 10 days (Rep 1) or 
at least 16 dtLYs (steps 2. 3. and 4). 

s..at~--Sut-Jecllvr ;o;yrnptom."'Cf"e ... cs_d These Included: a 
phYSIClall adrnIn Is:c.rc::d queaionnairc. vital _ans. laboratory tests. 
c.lecu-oc .... dmgnuTl (BeG). pl...-na concentrations of olanz.pine. IUld 
adverse C"vent and side c:fTcct..s. 

Evaluation Inc.:luded.U dIIla available trom aU subjecu enter'ng U,e 
swdy Dcscrlphvc .... uitical analyses wert.' pcrt"ormcd. 

PhYSiological and laboruory test value. "Were ccxnpared before and 
aft>:r dos .. " uSing a paired T·tcK. The level of" signincance "",as 
set at S~. (tW'o-tailcd). BiocquivaJence between Connulations and 
the eft'ea. of" the meal were evaluated by caiculKin. the 9<J"1r. 
cc:rafidence Interval of" difference for the mean oC~oth formulations 
regardIng the A.UC and Crn~. &he .... wncnt to.ed whether the 
dit!'erences of mean AUe and Cmax """ue.wcre: within 200 ..... 
bd"WeCl"1 the S mg tablet given Ced or fasted; bet\IVcen the S mg 
Cllpsulc and.5 mg tabl>:t.. between 2 . .5 m& tabl_ and S "'8 tablel. and 
between the 1 .5 InS capsule and 5 mA capsule. "lllc ..,alysls .Iso 
!e!iled the s;agnICIC:ance of any aJbjcctldru&l.cquenccllinlc period 
effects USInS AND "A 
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Step 3: 90% Confidence Intervals on Bioequivalence Variables 
2X 2.5-mg Tablet vs 5-mg Tablet 

90% CI 90% CI Bloequlvalence 
PhannacokJnetlc: Ratio of lAw .. Upper Crlterlat 

Variable Means Umlt Umlt PusIFall 

emu (nglmL) 1.07 1.02 1.12 Pass 

AUCo-t (nphr/mL) 1.06 l.uO 1.13 Pass 
AUCo-_ (nphrlmL) 1.0S 0.99 1.12 Pass 

t Bioequivalence Range: 0.80 to 1.25 
Based upon Jog transfonnation of the values. 

Note: This study was reviewed~ to provide additional evidence that 2 x 2.5 mg tablets is 
bioequivalent to the 5 mg tablet. See study HGBY for the pivotal biostudy: 
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RELEVANT PORTIONS OF LABELING 
WRITIEN BY SPONSOR 

A- 3l 
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MEMORANDUM I1EPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALm SERVICE 

DATE: 

FROM: 

TO: 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

August 6. 1996 

Glenna G. Fitzgerald. FIl.D ~J
Pharmacology Team Leader 
Division of Neuropharmacological Drug Products. HFD-120 

NDA20-592 
Olz.tlZ1:,ine; Zyprexa 
Eli Lilly & Co. 

SUBJECT: Addendwn to July 24. 19960vervit'w 

My original overview was completed prior to the drafting of \he CAC-EC minutes for 
olanzapine. These minutes are still in draft form becawe they have not been officially signed 
by the CAC-EC Chair. but they are complete. having addressed B11 issues raised at the 
meeting of the committee on June 11. 1996. A copy of dlat repon is attached to this memo. 

This memo is intended to explain how the decision about which tllT!!or; (0 include in labeling 
was reached. 

Mammary gland adenomas and adenocarcinomas: There was a significant increase in 
femBles in both mouse studies. Although the increase in female rats was not statistically 
significant, it fell outside the spon;;or's historical control data. Because of this. as well as 
the fact that it is an expected tumor in female rodents receiving drugs which elevate 
prolactin, we have includee the rat tumors as well as the mouse tumors ill labeling. The 
sponsor had also includ,::d rat malignant mammary tumors in labeling. 

Lung adenocarcinomas: The sponsor found this tumor to be significant in female mice in 
one study only; the FDA statistician found significance in the trend test but not in the 
pairwise analysis in female mice in the other study only. The incidences were within 
historical control ranges from the sponsor. and we did not include this tumor in the labeling. 

Lymphosarcomas: The sponsor found this nunor to be significantly increased • but the effect 
wa, not dose-dependent. in one mouse study in females only. The FDA statistician did not 
find significance and t!Je incidence was within historical control data. It is not included in 
labeling. 
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Liver hemangiomas & hemangiosarcomas: The sponsor found the occurreDCe of 
hemangiosarcomas (0 be significantly increased at high dose in female mice in one of the 
studies only. The FDA analysis did not show significance. The CAe recommended 
combining hemangiomas with hemangiosarcomas for analysis. Our statistician found the 
combination to be significant by both trend and pairwise analyses. Sronsor's historical data 
are not available, but the incidence was higher than published data available, and the fOlding 
is included in labeling. 

Recommendation: 

The mouse and l"Ilt mammary tumors are already included in recommended labeling. The 
following sentence should be inserted following sentence number 3 of the carcinogenesis 
section of the label: The incidence of fiver hemangiomas and hemangiosarcomas was 
significantly increased in one mouse study in female mice dosed at 8 mglkglday (2 times 
the recommended human dose on a mg/m2 basis). . 

NDA 20-592 
(attachment) 
HFD-120: 

Leber 
Laughren 
Andreason 
Arrakchi 
Fitzgerald 
Hardeman 
Mille 
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Executive CAC 
JUDe 11, 1996 

Committee members: 

DRAFT 

James Farrelly, Ph.D., Acting Chair, HFD-S30 
AJex Jordan, Ph.D., Rotating member, HFD-SSO 
Charles Resnick, Ph.D., HFD-IIO 
Glenna Fitzgerald, Ph.D., Team Leader, HFD-120 
Sharon Olmstead, Executive Sectetaly, HFD-0G6 

NDA 20-592 (Atrakchi; HFD-120) 
Zyprex (olanzapine) 
Eli Lilly and Co. 

The sponsor submitted carcinogenicity study results from a single rat study and two mice 
studies. The rat carcinogenicity study used doses of 0.25, 1.0,2.5 and 4.0 mlY'kg. Doses for the 
female rats in the 2 HD groups were increased at day 211 to 4.0 and S.O mgfkg, re~-pectively, due 
to a limited effect on body weight. Decreases in pm:ent of body weight gain were II % for lID 
males and 18% and 33% in the two HD female groups. The sponsor reported statistically 
significant increases in female mammary gland adenocarcinomas; however, the FDA statistician 
did not agree with the sponsor's lIIl8Iysis. The FDA statistican found no significant increases in 
tumor types for either sex by any of the statistical tests conducted (trend and pairwi.;e). 

The sponsor conducted two separate mice carcinogenicity studies (th.:- second study was 
conducted at the sponsor initiation). The original study using doses of 3, 10 and 30 mgfkg 
(lowered to 20 mglkg due to excessive mortality in males)reported no sign;fjr.am increases of 
tumors in males. However, for the female mice, significant increases were rejlOrted for InJg 
adenomas and carcinomas in the LD group, mammel)' gland adenomas and carc~l1omas in 
MD&HD group, and a significant but non-dose dependent increase in combined irddence of 
I}mphosarcomas. The validity of this study was questioned by the FDA statistician a,'e to the 
extreme mortality rate observed within this study. 

The second mouse study used doses of 0.5,2, and 8 mglkg. The sponsor reported signiticant 
increases in the female mice for both mammary gland adenocarcinomas at the MD&HD and the 
combined eftsef rates (fatal & incideDtal) of liver hemangiosarcomas in the HD group. No 
significant increases in tumor types were reported in the male mice. The FDA statistician 
reported a significant increase in lung adenocarcinomas in females not reported by the sponsor. 
Tbe FDA statisticiaD sbowed a significant iDcrease in combined iDcidecce of liver 
bemangioma and hemaDgiosarcoma in HDfmice. The incidence for eacb otbese liver 
tumors is bigber than the reported bistorical incideDce for this strain. 
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Re(!cmmendations: 
Th/: committee found the ~'tUdy design and dose selec-tion acceptable fOI both the rat and mouse 
Calcinogenicity studies. 

The committee recommended that historical control data for mouse lung 
adenocarcinomas. and mouse and rat mammary gland adenocarcinomas and adenomas 
be obtained from the sponsor, and that our statistician conduct a pairwise comparison 

for those tumors. The committee abo recommended that the combined incidence for 
liver hemangillma and hemangiosarcoma be analyzed by oar .tatistk:an. 

Post-mel!ting addendum: 
Pairwise comparisons did not show the lung tumors to be significantly increased and were 
found to be within the historical control range. The mammary gland tumors were found not 
to be significantly incrC8.ied in the rats; however, the mammary gland tumors were 
siginificantly increased in both the mouse studies. The mammary gland tumors were'higher 
than historical control data in mice and rats. It should be noted that the 2 tumors noted in 
the female mice namley lymphosarcoma and lung adenomas and carcinomas, are not 
included in labelling for the following reasons: 

1. Lymphosarcoma: Finding nOD-dose dep:ndent, 
Only in femp-Ie mice in 1 of the 2 carcinogenicity studies, 
N6t found in male or female rats, 
Incidence witbin bistorical bac:kgroiiiid d:ta ft'1" this strain, 
Not statistically significant by FDA statistical aualysis. 

2. Lung tumors: Finding only in HD female mice but observed in b'lth mouse 
studies·, 
Not found in male or female rats, 
Within hist6rical bal:kground data for this strain. 
Statistically significant by FDA analysis only in 1 oi the 2 
carcinogenicity studies. 

Altbm;giJ liver hemangiomas and hemangiosarcomas wel'e: 
Found only in HD female mice ill 1 of tbe 2 carcinogenicity 
studies lind. 
Not found in male or female rats. 

It is included in labelling because: 
Tbe combined incidence for hemangioma's and 
hemangiosarcomas was statistically significant by FDA 
analysis, 
The sponsor found tbe incidence for hemangiosarcoma to be 
statistically significant in HDf and, 

2 
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Tbe inciden,:e for each tumor or the incidence combined. was 
higber than tbe publisbed bistorical background data for tbis 
strain. 

• Itatistically siguificant by tbe sponsor only in 1 of tbe 2 studies; FDA analysis also 
siguificant only in 1 of tbe 2 studies as indicated above. 

James Farrelly, Ph.D., HFO-530 
Acting Chair, CAC 

c,.. NDA file 
Division file 
HFD· i 20/GFitzgeraldl AAtrakchi 
CAC files 

3 



PDF page 412

.. 
'. 

, 

\ 

. .. .• 

Statistical Review and Evaluation 

DATE: 

NPM: 20-592 MAY '.4 1995 
APPIJCANT: Lilly Researc:h Laboratories 

NAME OF DRUG, Zyprex(olanzapine) 

POCUMENTS REVIEWEP: Undated Deskcopies of -&oks 1/10 - 10/10' and a Submission 
dated Nov. 27,1995 containing the diskette. 

Dr. A. Atrakchi (HFD-120) has requested the Division of Biometrics I for a SI'..atistical review 
of the mouse and the rat studies data as well as an evaluation of the sponsor's findings. 

n.a. Pesi~ 

The product was stuwed for 104 weeks in male and female Fisher 3+4 ratS. The animals were 
randomly assigned to I~roups of (.0 each. The male rau received the compound as 0 (controls), 
.25 mglkg/day Qow 1), 1.0 mg/kg/day Qow 2), 2.5 mglkg/day (medium) and ".0 mglkg/da}' 
via gavage. The female medium and high doses were raised to 4.0 and 8.C mglkg/day 
respectively after six m('nths. Water was available ad libitum. Terminal sacrifice on surviving 
animals was performed after 725 days of drug aposure. 

n,b Sponsor's Analyses oftbc Rat Study 

Survival Analysis: 

The sponsor presented survival curves for each sa and noted that by Tarone's method there 
was no evidence of treatment related increase in mortality (p-.96 for males, p-.9a for 
females). In fact, he observed a two-tailed p-value of .036 for females suggesting a significant 
decrease in rr.ortality with dose. The 2+month survival rates for males wl!re 40, 43, 42, 47, and 
55% for the ~ontrol, lowl, low2, medium, and high doses. The corresponding survival rates 
for the females were 65, 57, 58, 62, and 83%. 

Tumor Data Analysis: 

Peto's survival adjusted trend test was used as a scree,: '0 identify individual sitelneo~asrru of 
potential concern with a one-tailed p-value of oS.. .05. The sponsor scaled the doses by 0, 1, 2, 
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3, and -4. The only significant positive finding was incidental adenoc:an:inoma of the mammary 

zland in females where a statistically significant difference between bich dose and control and 
medium dose and control was observed. The .nocined one-sided p-value was .03. The sponsor 
also discussed some statistically significant resu1u of negative trends. 

D. ... ReviewCJ:' s A Daines 

This reviewer independently performed amlyses on the survival and the tumor data. For 
survival analysis the methods described in papers of Cox (Regression models and life tables, 
Journal of the Rgya1 Statistjcal SociQ B 3., 187-220, 1972), and of Gehan (A generalized 
Wilcoxon test for comparing arbitrarily singly censored samples, Bjomct:rjb;a 52, 20~223, 
1965) were used. The corresponding computer program WIS written by Thomu, Breslow, and 
Gut (Trend and homogeneity analyses of proportions and life table dIU, ComputeD and 
RiQcwijcaJ Resarr;b 10, 373-381, 1977, Version 2.1). The tumor data were analyzed using the 
methods described in the paper of Pcto ct aI. (Guicldincs for sample sensitive significance test 
for carcinogenic effects in long-term animal cxperimenu, Lone term and shoa term scrccDjn& 
way. for rarciDQeens; A critical appuiut InternatiozW Agency for Research against Cancer 
Monographs, Annex to Supplc.nent, WHO, Geneva, 311-426, 1980) and the method of the 
exact permutation trend test developed by the Division of Biometrics. The following criteria 
for the levels of si~ficance ensure a false positive rate of about ten percent for the trend taU 

of the usu;l two-species two-saes studies: TwnoD with less than 1.00% occurrence in the 
control group are considered rve and a positive trend test is statistically significant when it 
reaches a p-v~ue of .s. .02~ (one-sided). Higher tumor oc:currenc:es in the control group are 
considered common for these animals and a positive trend is statistically significant when iu p
value is less than .005 (one-si(~.· i). An approxiJDate permutation trend test is used when fatal 
and incidental turnOD of the lUnd are combined and have overlapping time intervals. All 
tCSU are survival adjusted ane lent groups are weighted by the 1CtUal dose levels. 

There are minor numeric differences between the sponsor's final number of animals surviving 
and this reviewer's. These seem to be due to animals dying a natural death during the time of 
T eaninal Sacrifice which this reviewer treated the same as if sacrificed. The data on diskette 
have a code for Terminal Sacrifi~. The earliest time associated with this code was day 726. 
Therefore, all arumals dying on or :mer day 726 were treated as teaninally sacrificed. 

Survival Analysis 

Survival at Terminal Sacrifice ranged from 042 to sa percent (controls. higil dose) among the 
male rau and from 67 to 85 percent (lowl dose - high dose) among the female rau as can be 
seen in the Table 1 and Figures 1 and 2. Though the high dose experienced the best survival 
this trend did not reach significance at the p- .05 level in the male rau. The pairwise 
companson between control and high dose reacheJ statistical significance (p~ .OS) using 
Fisher's Exact test, but not when using the more conservative Cox's or Generalized 
Kruskal!Wallis tcsu. Among the female rau then! was a statistically significant increa!ein 
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survival with dose (.OO3~~.OO7, depending on type of teo.) The high dose animals 
experiencm significandy better survival than any of the other dose ~ups (.OOl~~.035). 
There w~re DO other pairwise comparisons that reached statistical signib~<:e (Table2). 

Tumor Data Analysis 

In either sex there were tumors classified as 'meuswic', rather than fatal or incidental. In 
consliitation with Drs. Atrakchi and Fitzgerald. it was decided that metaStatic tumors should 
be treated as incidental. 

Applying the above described methodology, the data did not contain a single positi"e linear 
trend among the tumor rates of the male nor of the female rats (Table 3). Therefore, it neem 
to be determined whether the high dose animals were fully necropsiai and whether the study 
was valid. On page 13 of the Toxicology Report No. -42 the ipODSOr states that all animals 
were necropsied. Therefore, the general validity of the study needs to be examined. 

n.d. YaljditY of the Rat Study 

Before concluding that the rat study showed no tumorigenic effect of olanzapine, the validity 
of the study needs to be determined. For this, twO questions need to be answered (Haseman, 
Statistical Issues in the IJesign, Analysis and Interpretation of Animal Carcinogenicity Studies, 
Envjronmental Health Pcrsper;jvcs, Vol 58, pp 385-392, 198-4): 

(i ) Were enough an. mals exposed for a sufficient length of time to allow for late 
developing tumors? 

(u) Were the dose levels high enough to pose a reasonable tumor challenge in the animals? 

The following are some rules of thumb as suggested by experts in the field: Haseman (Issues in 
Carcinogenicity Testing: Dose Selection, Fundamental and Appljed ToxjcolQC)', Vol 5, pp 66-
78, 1985) had found that on the average, approximately 50 % of the l&Ilimals in the high dose 
group survived the two-year study. In a personal communication with Dr. Karl Lin of HFD· 
715, he suggested that 50 % survival of the usual 50 initial animals in the high dose group 
be.ween weeks 80-90 would be considered as a sufficient number and adequate exposure. Chu, 
Cueto, and Ward (Factors in the EvalJation ot 200 National Cancer Institute Carcinogen 
BlOassays, Journal of Toxjcoloty and Enyironmental Health, Vol 8, pp 251-280, 1981) 
proposed that "To be considered adequate, an experiment that has not .. hown a chemical to be 
carcinogcmc should have groups of animals with greather than 50 % survival at one year". 
From these sources, it appears that the proportions of surv;val at weeks 52, 80-90, and at ~'O 
years .U'e of interest in d."termini·,lg the adequacy of exporure and number of animals at risk. 

In determining the adequacy of the chosen dose levels, it is generally accepted that the high 
dose should be close to the MID. Chu, Cueto, and Ward (1981) suggest: 
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(i) • A dose is considered adequate if there is a detectable weight loss of up to 10 % in a 
dosed group relative to the controls.· 

(u) "The administered dose is also considered an M1D if dosed animal. exhibit clirical 
signs or severe histopathologic tODC effects anributed to the chemical.· 

em) "lu ooddition, doses are ronsidered aJequate if the dosed animals mow a slightly 
increased mortality compared to the controls.· 

In another paper, Ban, Chu, and Tarone (StatinicalLuues in Interpretation of Chronic 
Bioassay Tests for Carcinogenicity, Tournai oht.: National Cang:r Institute 62, 957-97", 
1979), stated that the mean body weight curves over the entire study period mould be taken 
into consideration with the survival curves, when adequacy of dose levels is to be examined. In 
panicular, ·Usually, the comt-.ulson should be limited to the early weeks of a study when no 
or little mortality has yet occurred in any of the groups. Here a depression of the mt'aD weight 
:n the treated grQUps is a indication that the treatment has been tested on levels at or 
approaching the MTD." 

The survival of male and female rats at I, 1 1/2, and 2 years is given below. It is apparent that 
there remained a sufficient number of animals, especially in the high dose, to believe that late 
developing tumors had a chance to manifest themselves: 

• 

~rcCnt Survival (n-60/group) 

Dose: Controls Low 1 Low 2 Medium High 

52 weeks 98 97 98 100 100 

MALE 78 weeks 92 90 87 93 88 

104 weeks 42 52 43 50 58 

52 weeks 100 100 98 100 100 

FEMALE 78 weeks 93 95 95 90 98 

104 weeks 67 57 62 62 85 

As can be seen from Figures 3 and .. , (sponsor's figures E-1.1 and E-1.2). the compound seems 
to affect weight gain at the medium and high dose levels. The sponsor reports that wei&ht gain 
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Wll!' up to 13 and 27 percent less than controls among the male rats. For the female rats the 
medium and high doses were actually raised to observe a more dramatic reduc:cion in weight 
gain than the approximately 10 percent observed during the first 7 months when these animals 
had been dosed at 2.5 and 4.0 mg/kg/day respectively. It therefore ap~ that the sponsor 
tailored the doses to achieve this criterion for assessing the MTD. The recommendation by . 
Chu, Cueto, and Ward actU3lly looks for a decreased body weight gain of less than or CQYal tQ 
10 percent. These animals exceded that measure by far and it is no longer clear whether these 
d.aa are supportive. Clearly, if leaner animals have less tumors, then the lack of any significant 
positive trends in tumor incidence rates (and in this case, the observed and sometimes 
significant negative trends in tumor incidence rates) does not necessarily lead to a conclw;ion 
that this substance is non-carcinog,..nic. 

The high dose animals did not experience an increase in mortality but an increase in ~rvival. 
Therefore, dlli. evaluation does not suggest that the high dose may have been close to the 
MID. The pharmacologist may Vo'mt to evaluate possible dose relationships in clinical signs 
and histopathological effects in her conclusion whether the study was conducted in such 3. way 
that tumors could have been detected if the compound causes them. 

ill.The Mouse Study ~Lc;.b~:Y~I-~. 1/,/ 

m.a. Design 

• In this study, 240 mice were treated for 82 weeks (females) and 91 weeks (males) with doses of 
0,3,10, and 30 mg/kg/ci.ly of the compound. Terminal sacrifice was performed on all 
surviving animals. 

m.b. SpQn$Qr's Analyses Qf the MmlSe Study 

The documents reviewed by this reviewer did not contain the sponsor's results and evaluaticn 
of the mouse study, ody the data on diskette. In the interest of time, this reviewer did not 
request the corresponding documentation of the sponsor but only performed her own 
analyses based on the data on diskent'. 

m.c. Reviewer's Analyses 

The same statistical methods and approaches as discussed for the rat study were applied here. 

SlIWI Analysis 

For the male mice there was an extraordinary effect on rurvival for the medium and the high 
dose groups (Table 4, Figure 5). The probablity associated with the trend test was.OOOO 
regardless of the statistical test method. Only the control and low dose groups d;d not differ 
from each other in the pairwise comparisons. The female mice experienced a sinuiar ,'though 
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not as pronounced fate (Table 4, Figure 6). The trend tests were signiricant at p-.OO6 or less, 
depending on the type of adjustment used (Table 5). The high dose animals died significantly 
earlier than the controls (p~.OOJ); other pairwise comparisons reflected the general observed 
trend in mortality with incrcasi.ng dose but did not sustain statisical significance with Cox's or 
KroskalllW allis exact inverse or conservative tests. 

TumQr Pata Analysis 

The male mice showed no statistica.!ly increasing tumor trends with dose. Among the females, 
adenocarcinoma of the lung showed a posi ive linC"U' ucnd which wa.. significant at p- .0259, 
ju.."t above the criterioll for significance for rare tumors (p~.025). One could therefore 
conclude that the female mouse stUdy was valid. However, for the male mice, the lack of any 
significant tumor findings n=itated the evaluation of its validity. I assumed that all anim:us 
were completely necropsied. 

m.d. validity of the Male Mouse Study 

Using the same criteria as outlined for the rat study, we observe that at the end of the mouse 
study I:he controls .'till had adequate survival (70 % ) whereas the medium and high doses had 
already dropped under 50 % (high dose: 23 %). This study was terminated at the time (weeks 
80-90) when the second IDterim survival would have been assessed. Survival at one year was 
greater than 50 %, but it see~ clear that there were not enough animals living long enough 
for late developing tumors to manifest th~mselves. 

The weight gain. data was not analyzed by this reviewer. It is still recommended that clinical 
signs or severe histopathologic toxic effec\:S are evaluated, but with the extreme effect on 
mortality, the validity of this study seems to be highly questionable. 

IV. Summary and Conclusions 

This submission has been difficult to analyze because of inconsistencies in the data. This 
Division is working on developing programs which check the data for internal consi~encies as 
well as on providing more detailed instructions for Industry to follow whe~1 using th~ !:.tudies 
data format. 

The R.t Study 

As noted above there were small numeric differences in survival rates due to differences in 
classification of animals as terminally sacrificed or as dying naturally. These differences do not 
affect interpretation of results. Also, the sponsor noted a significant difference in incidental 
adenocarcinomas of the mammary gland between the controls and the medium dos(;,'Wnd 



PDF page 419

7 

between the controls and the high dose female rats. The observed p-value of .03 does not come 
close to the level of statinical significance for common tumors (p~.OO5) used if one controls 
for the overall fal.~ positive rate. 

As there were no statistically significant increases with dose in tumor incidence rates, this 
reviewer evaluated the validity of the study. Survival was better among the high dose animals 
than among the controls, to a significant degree among the female rats. Therefore, a sufficient 
nunber of animals was ;lvwable for late tieveloping tumors to occur. The assessment as to 
whether the high dose was close to the M1D proved more difficult. It is not clear to this 
reviewer whether mean body weight gain was reduced to such an atent 11$ to affect potential 
tumor development. The presence of significant negative trends in some tumors may support 
this concern, especiaHy as the compo~'.Jld did not have a negative effet."t on survival. It remains 
for the pharmacologist to decide whether changes in clinical signs and histopathological effectS 
support the notion that the high dose level was close to the MID. 

The Mouse Study 

In the interest of time, this reviewer did not review any documentation by the sponsor, but 
analyzed only the data provided or.. diskette. 

The data showed a very stron, and highly significant trend in mortality with increasing dose, 
esp~ciailY for the male mice. Only the female data showed a, although borderline, statistically 
significant trend in adenocarcinomas of the lung. For the male data, :>n the other hand, no 
statistically significant trends in tumor incidence ntes (mortality adjusted) were observed. 
When the validity of the male stUdy was investigated, it appeared that the early and strong 
mortality experience, especially in the high dose group, did not allow the animals to live long 
enough to manifest late developing tumors. The body weight data were \lot analyzed by this 
·eviewer. Another measure of assessing the hig~. dose as being close to the MID failed, 
inasmuch as the increase in mortality with dose was not just numeric but highly significant. 
The evaluation of clinical signs or severe histoplathologic toxic effectS is left to the expertise of 
the pharmocologist. 
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Concur: 
odd Sahlroot, Ph. D. 

Acting Tr-Alll Leader 

eo ,Ph.D. 
Director, DB I 

• 
cc:Archival NDA 20-592, Zyprex (olanzapine), Lilly 

HFD-120/Division File 
HFD-120IDr. Atrakchi 

.; HFD-120/Dr. Fitzg~rald 
HFD-344/Dr. Lis()ok 
HFD-710/Chrr,n. 
HFD-710/Dr. Chi 
HFD-710/Dr. Sahlroot 
HFD-710/Ms. Kelly 

HFD-710/RKELL Y 104/30/96/wp-zy.prex.rev 
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Days 

o -365 

366-548 

549-654 

655-725 

Term. Sac. 

Days 

o -365 

366-548 

549-654 

655-725 

Term. Sa':. 

Table ::. 
INT"8RCORRBNT MORTALlTY RATES 

o 

1/60 
(2t) 

t/59 
(8t) 

H/55 
(30t) 

17/42 
(Sst) 

25/60 
(42t) 

o 

0/60 
( Ot) 

4/60 
(n) 

9/56 
(22\) 

7/47 
(33t) 

40/60 
(,;n) 

• 

.25 

2/60 
(It) 

4/58 
(lOt) 

11/54 
(2st) 

12/43 
(48t) 

31/60 
(52t) 

.25 

0/60 
(ot) 

12/57 
(25\) 

11/45 
(43t) 

34/60 
i5") 

MIU.E RATS 
'filii/kg / day 
1.0 

1/60 
(2t) 

7/59 
(llt) 

9/52 
(2st) 

17/"3 
(5'1t) 

26/60 
(43t) 

FEMALE RATS 
mg/kg/day 
1.0 

1/60 
(2t) 

2/59 
(5'. ) 

5/57 
(13t) 

lsI 52 
(3et) 

37/60 
(62t) 

2.5 

0/60 
(ot) 

4/60 
(n) 

10/56 
(2lt) 

16/46 
(Sot) 

30/60 
(Sot) 

4.0 

0/60 
(ot) 

6/60 
(lOt) 

7/54 
(22t) 

10/47 
(38t) 

37/60 
(62t) 

t.o 

0/60 
(ot) 

7/60 
(12t) 

8/53 
(25t) 

10/45 
(t2t) 

35/60 
(sst) 

8.0 

0/60 
(Ot) 

1/60 
(n) 

6/59 
(12t) 

2/53 
(23t) 

51/60 
(85t) 

Note: Except for Te~inal Sacrifice, an entry of this table r6pre~~ts the 
number cf animals dying or being sacrificed during the time interval divided 
by the numb~r of animals entering the time interval. The &ntry in parenthesis 
is the cumulative mortality percent, i.e. the cumulative percedt of animals 
dying up tc the end of the time interval. The entry for Terminal Sacrifice 
represents the number of animals surviving till the end of the study divided 
by the initial number of animals. The entry in parentheses for this row 
represents the number of animals surviving to terminal sacrifice. _. 
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Table 2 

Reaults of Intercurrent Mortality Analyes 

Male Rats 

Groups Direction TvD-tlilad l!-llA1YI:I g~ 1.lt 
Compared COX Itruakal/lfallis 

C,Ll,L2,M,H neg .ll.3 .139 
C,L1 neg .418 .434 
C,L2 neg .859 .761 
C,M neg .349 .261 
C,H neg .114 .130 
L1,L2 pas .588 .624 
L1,M pas .966 .834 
L1,H neg .550 .493 
L2,M neg .554 .4,.. 
L2,H neg .186 .213 
M,H neg .5 .... .582 

Female Rats 

Groups Direction Two-tlUed E-li!lll.1.S: gf Is=at 
Compared • Cox Kruskal/Wallis 

C,Ll,L2,M,H neg .005** .007** 
C,L1 pas .366 .331 
C,L2 pas .821 .843 
C,M pas .712 .637 
C,H neg .035* .025* 
L1,L2 neg .582 .410 
Ll,M neg .725 .673 
L1,H neg .002** .001*· 
L2,M pos .993 .756 
L2,H neg .010** .010*· 
M,H neg .OOB** .005** 

Interpretation of Direction of Trend: Trend is labeled positive when survival 
ia poorer (i.e. mortality is greater) in the comparison (right-hand) group 
than in the reference (left-hand) group; the trend i8 labeled negative when 
survival is better in the comparison group than in the reference group. 
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·.T ... '&t< '3 \ III\IZ Rata p- v' ... I-~ f"' r~:~<- t,.,...,( 
) 

Eltoct: .Ao~tOtic 
O~.n No .. T.-r 1/-- HSFLG P-Value P-value C Ll L2 H H 

'---'IN. MlIWIOCORTIC1lL 1IDENCIII\. S 0.6240 0.&221~ 1 1 1 0 1 

\ 
IU. P8EOCIIIUMOCYTctII\ S O. 999~ 0.9UO~ 6 10 & ~ 0 

..IU. PHEOCHRCJ!OC'/TctII\, MALIGNANT S 0.4143 0.44875 1 0 1 0 1 
e..-... OSTEClS.IIRCQoIA S 0.2384 0.~n8~ 0 0 0 0 1 
c:ElWllllII GLIctII\, MALIGNANT S 0.8299 0.1234~ 0 1 0 0 0 
.n:.ruNIJ4 ADE~N<I'IA H 0.8465 0.84935 1 0 1 0 0 
.n:.ruNIJ4 ADEIICIU'. 5 0.3529 0.2137~ 0 0 0 1 0 
.n:.ruNIJ4 LEICMYOSlIRCctII\ 5 0.5972 0.&3930 0 0 1 0 0 
ICIl*EY LIPC19. S 0.1389 0.03005 0 0 0 0 1 
ICIl*EY REIIAL CELL CA.~IIICIU'. H 0.9178 0.94595 2 1 0 0 0 
ICIIllEY TlWlSITIONIIL CELL CARCIIIctII\ S o.un o. &7210 0 0 1 0 0 
I.IVER I\CIIWl CELL CARCIIICIU'. S 1. oo~o 0.84115 1 0 0 0 0 
LIVER HEPATOCELLULAA I\IlEIIctII\ 5 0.6605 0.&5610 1 1 0 2 0 
LIVER HEPATOCELLULAA CARCIIIctII\ S 0.4208 0.42705 0 1 1 0 1 
l.IVER SAACaIII. UNDI rn:REIITIM1:D S 0.3U1 0.21185 0 0 0 1 0 
LUNG ALVEOLNVBRIlNCHIOLAR J\I:£}/(IoI S 0.2381 0.on&5 0 0 0 0 1 
LUNG C-CELL CARCIIICIU'. ~ 1. 0000 0.82340 1 0 0 0 0 
LUNG OSTEctII\ ~ 0.2381 0.06865 0 0 0 0 1 
LUNG RENAL CELL CARCIN<I'IA S 1. 0000 0.87240 1 0 0 0 0 
LUNG SAACctII\, UNDIFFERENTIATED S 0.3611 0.21185 0 0 0 1 0 
LUNG SQUAMOUS CELL CARCINctII\ S 0.U02 0.29540 0 0 0 1 0 
LYMPH IIODE RENAL ctLL CARCINctII\ S 1.0000 0.87240 1 0 0 0 0 
LlMPH IIODE SERTOLI CELL TUMOR, MALIGNA S 0.&923 0.68960 0 0 1 0 0 
IWK'RY GLAND ADENOCARCIN<I'IA S 0.3611 O. 211B~ 0 0 0- 1 0 
IWK'RY GLAND FIBRCWlEN<:I1A H 0.6825 0.6~06~ 1 0 0 1 0 
PANCREAS ACINAR CELL CARCIN<:I1A S 1. 0000 0.8~660 1 0 0 0 0 
PANCREAS ISLET cELL ADENctII\ S 0.~597 0.55790 4 7 2 6 5 
i'ANCRtAS REtIAL cELL CAAr:'1QIA S 1. 0000 0.87240 1 0 0 0 0 
PARATHYROID AD£NCMA S 0.6191 0.67210 ~ 0 1 0 0 
PERITONE!.t< HEHANGIOSARC"- S 0.7807 0.82200 0 1 1 0 0 
l'ERITONEUM HESOTHELICMA, BENIGN S 0.~340 0.47895 0 0 1 1 0 
PERl TONE!.t< HESOTHELICMA, MALIGNANT S O.U44 0.29980 0 0 0 1 0 
PERlTONE!.t< REIIAL cELL CAACINC»II\ S 1.0000 0.87240 1 0 0 0 0 
PITUITARY ADENOCARCI!lQ!II H 0.9684 O. 9462~ 1 2 0 0 0 
PJ ... ··TTARY ADEN<:I1A H 0.9308 0.92915 32 26 38 )2 26 
r SOUl\MO\J5 CELL CAACIN<:I1A S 0.3611 0.21185 0 0 0 1 0 ,. IAL GLAND ADEIICMA S 0.9070 0.89990 1 1 3 0 0 
Ph •• ~ATE ADENCJC.I\RCINctII\ S 1. 0000 0.8620~ 1 0 0 0 0 
PROO"rATE HESOTIlELICMA. MALIGNANT S 0.3611 0.21185 0 0 0 1 0 
SEMINAL VESICLE REtIAL cELL CAACINC»1A • S 1. 0000 0.87240 1 0 0 0 0 
SIQ:LETAL MUSCLE SAACCMA, UNDI FFERENTIATED S 0.3611 0.21l8~ 0 0 0 1 0 
SKIN BASAL cELL EPITIlELICMA S 0.317~ 0.26480 1 0 0 0 1 
SKIN F1BRC>!A S 0.8392 0.83~00 2 1 2 0 1 
SKI I. FIBRe. S,AACCMA. S 1. 0000 0.86205 1 0 0 0 0 
SKIll KERATOACAllTH(W>. S 0.2381 0.06865 0 0 0 0 1 
SKI" LI PC»1A S 0.7119 O. 7l6~~ 0 2 2 0 1 
SKIN PAPILLCMA S 0.8799 0.87~1~ 1 2 0 1 0 

SKIN SQUAMOUS CELL CARCINOMA S 0.1389 O.0300~ 0 0 0 0 1 
SPINAL CORD ASTROCYTctII\, MALI GNANT s 0.2381 O.0686~ 0 0 0 0 1 

SPLEEN RENAL CELL CAACINCMA S 1. 0000 0.87240 1 0 0 0 0 

STCI4J\CIf ADENOCARCINCMA S 0.8299 0.8234~ 0 I 0 0 0 

TESTIS INTERSTITIAL CELL TUMOR S 1.0000 1.00000 26 37 21 12 12 

TES1'IS HESOTIlELICMA, MALIGNANT S 0.3611 0.21185 0 0 0 1 0 

TESTIS SERTOLI CELL TUMOR. HALIGNA S 0.5972 0.64020 0 0 1 0 0 

TIIYIIOID C-cELL ADEN<:I1A S O.92~1 0.92105 8 6 4 2 ~ 

TIIYIIOID C-CELL CAACINCMA H 1. 00(' ... 0.93J~~ 2 0 0 0 0 

THYiIOID FOLLI CULAA CELL ADENOMA S 0.dB9 n.8234~ 0 1 0 0 0 

WHOlE ..... lHAL II: STI OCYTIC SAACctII\ S 2 0 0 0 0 

WHOlE ..... IMAL KERATOACANTHOMA S 0.6398 0.67~05 0 0 1 0 0 

WHOLJ; ..... IMAL L YHPHOSAllCctll\ H 0.4194 0.41870 0 2 1 ~ 0 

WHOLE ..... JMAL HONONVCLEAA CELL LEUKEMIA H 23 24 25 23 ""25 
WHOLE ANIMAL SAACCMA, UNDIFFEREN1"IATED S 0 0 0 1 0 

ZY'MSJ\L I S GLAND SQUAMOUS CELL CAACINCMA S 2 0 0 0 0 
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' ... "lc.a~ rPW.E Rata r.v~&t..ec ~ f#·,1.;-~ 
, . ,-'.I ) 

bact "'~tr~ic 

OrQ.n M ... O:..-or N_ HSF\.G P-Value P-v.lu. C LI L2 H H 

\ l\PWW. AIlIIENOCORTICJU. N)£-.o. 
S O.~~63 0.06170 ° ° 0 0 I 

l\PWW. IIDWIGIOSl\RCQ<A S 0.2563 0.06170 0 0 0 0 I 

l\PWW. PHEOCItIIOIOC1'TQ4 S 0.6699 0.67315 2 • 1 1 2 

l\PWW. PHEOCIIROtOCYTCIIJI.. HM.IGIWtI' S 0.1605 0.09565 0 0 0 1 1 

IKlIIE 0STE0SNtCQIJI. S 0.6268 0.13000 0 0 I 0 0 

8RAIN S1"DI A!lDIOC.MClIlCl1A 
S 1.0000 0.82525 1 0 0 0 U 

8RAIN S1"DI l\STR.OC'fTCIIJI.. w.LIGIWIT S 0.8007 0.18145 0 1 0 0 0 

CSREIIIl~ GIWMJ\R CELL TUoIOI\. BENIGN S 0.1692 0.,.160 0 1 0 0 0 

CERVIX s.MCCIfA. UllDIFFEIWITlATED S 0.7981 0.78160 0 1 0 0 0 

CLlTClRAlo GlAND NlEIIQ9. M 0.,n8 0.n620 3 • 0 0 1 

JIIJU'/IIWlM r.LVEOLNVBIUlNCHlOINt CARelli S 0.8U4 0.75410 0 1 0 0 0 

IAA IlEllI\On_ S 1. 0000 0.77365 1 0 0 0 ° 
IAA N£IJIIOn~ 

S 1. 0000 0.'0765 2 0 0 0 ° 
IIEAAT 1lE1IIU~. BENIGN S 1. 0000 0.82525 1 0 0 0 0 

JEJIIIII.K SNICOVI. IlNDI FFEIWITIATED S 0.6179 0.7U30 0 (, I 0 ° 
KIIltlf.Y LElQoIYOSARCOIA S 0.1538 0.02075 0 0 0 0 1 

KIDNEY LIPCIIJI. S 0.2667 0.12070 0 n 0 1 0 

LIVER 1J)£/iOc:ARCZ1ICI1A S 0.2667 0.12070 0 0 0 I 0 

LIVER HDINIGIOSAACCJfA S 0.2563 0.06170 0 0 0 0 I 

LIVER HEPATOCELLULAA N)£NQIJI. S 0.8629 0.86585 1 0 1 0 0 

LUNG N)£NOCAACIIICI1A S 0.4422 0.38110 0 0 0 1 0 

WIIG r.LVEOLAAJBROtICIfIOLAA AllENCt4 S 0.7806 0.18635 ~ 0 3 1 0 

WIIG ALVEt'LAAJ8ROIICIIIOLAA CI\IICIN H 0.7801 0.84610 0 I J 0 0 

WIIG NEUROnJlROSARCQIJI. 5 1. 0000 0.82525 1 0 0 0 0 

LUNG PHEOCHRQIOC'YTCKlI.. Hr.LIGNANT S 0.1605 0.09565 0 0 0 I 1 

~y GUINP N)£NClCAACllOII\ H 0.0)49 0.03065 2 3 2 9 7 

KMI'lAA. i (, l..ANP N)£IOII\ S 0.0685 0.05635 2 0 5 J 

_'oAy GUINP CI\IICINOSAACCJfA S 0.6281 0.73435 0 0 I 0 0 

~y GUINP fIBROP.DENQIJI. H 0.95"13 0.95(75 13 15 16 7 11 

CN1IRY ALVEOLAAJ8RONCHIOLAA CI\IICIN S 0.84H 0.75HO 0 1 0 a a 
PANCREAS I SLET CELL N)£NQIJI. S 0.6143 0.61740 2 2 1 1 2 

PERlTONElt4 MESOTHELIQIJI.. Hr.LIGNANT S 0.6000 0.70690 0 0 I 0 0 

PITUITARY lUlENOCAACINQIJI. H 0.9038 0.90410 I 2 1 I ~ 

PITUITARY ADENCKII H 1. 0000 1.00000 J9 36 37 38 19 

'ELETAL MUSCLE HEill\NGIOSAACa4A S 0.2563 0.06170 0 0 a 0 I 

i:LETAL MUSCLE OSTEOSAACa4A S 0.6000 0.62435 0 0 1 0 0 

.a:LETAL MUSCLE RlWlOCMYOSAACQ4A S o .• no 0.35320 0 0 0 I 0 

SKIN BASAL CELL £P!THLLI~ C 0.7990 0.80460 Il 1 0 0 0 

SKIN FIBRCMA • . 0.6150 0.65320 0 I 0 1 0 

SKIN FI8ROSAACQ4A s 0.2563 0.061;0 0 0 0 0 1 

SlCIIi KEAATOACANTK<J<U>. M 0.7785 0.84)60 0 I 1 0 0 

SlCIN LIPQ!A S 0.9 .. 0 0.94220 2 0 2 0 0 

SKIN PI'.PILLCI1A S 0.960' 0.89825 1 \ 0 0 0 

SKIN SOUI\HO\JS CELL CARCIN~ S 0.4167 O.l4!1165 0 " 0 I 0 

TIIYHUS TN_. BENIGN s 0.2563 0.06170 0 0 0 0 I 

THYROID C-CELL N)£H~ S 0.9710 0.96690 10 6 5 6 3 

TotlGut PAPILLCI1A S 0.2~63 0.06170 0 0 0 0 1 

UTERUS A.DENOCAACINCt4A S \.0000 C.81350 1 0 0 0 0 

l1I'ERUS ENDCMETRlAL ST!<<Jo\AL SARC~ S 0.9197 0.90650 1 \ \ 0 0 

UTERUS ENDCMETRlAL STR<Jo\AL TUMOR, s 0.998' 0.99685 7 II 4 5 I 

l1I'ERUS LE1<:»!Yos.o.RCQIJI. H 0 •• e35 0.U245 0 2 0 0 I 

VAGINA LE I <:»!yQIJI. S 1.0000 0.81635 1 (j 0 0 0 

VESSEL ALVEOLAA/B!<OHCIIIOLAA CARel N s 0.6281 0.73435 0 0 1 0 0 

lIIIOLE ANIIW. HISTIOCtTIC SAACQIJI. S 0.8023 0.79020 0 1 0 0 0 

lIIIOLE ANIMAL L YHPHOSAAe<:WI S 0.910' 0.91030 1 2 2 I 0 

lIIIOLE ANIHr.L IIOIIOHIlCLEAA CELL LEUKDIIA H 1. 0000 0.99990 19 16 15 7 5 

NIIOLE ANIMAL SQUJ\HOOS CEL~ CAACINCI'IA S 1.0000 0.81245 I 0 0 0 0 

ZYHBAL'S GUINP >.oENQIJI. S 0 ... 22 0.38110 0 0 0 I 0 

Z YHBAL 'S GU\ND SQU1IHOUS CELL CAACINQIJI. H 0.5903 0.62875 0 I 0 I 0 



PDF page 425

$' 
11 
)J 

'i 
~ 

.J 

~ 

• " 
". -~ 

'-0 

"M 

" ~ 
<n 

):; 

, . 

· • • • -
! • • • • 
~ 
~ • • 
~ 
~ 

= 
~ 
" .. 
! • a 

.; 

~ 

~ 

u 
a 
~ 

~ 

~ 

~ . 

~ 

.. 

.. "':7 .::~ ._ •• _ .... _ .. _0 
,_. ......... '0 

·~";.I:::" _0 .-..... .~ ...... ·,,-oJ . - ... - .. ..... ~ - .. 
•• :" .. 0 .... . 

·_.~'·_o 
•• ·_0 

• ., ... Cl • 
•• • ft ....... 

.Z :'~':' • 
, : ~ ... 
, . ' 

, • 0:> , • 

~!~~ .. .. 
. " 
" . " . . . 

I 
_0 

• • 

-. • ~ 

-0 

: 

-: 
~ 

-. 
I~ 
I 

_0 

:: 

T 
• ,----- 1---- 1 ____ 1--__ 1-;--_ 1 ____ 1 _____ 1---_ 1 ____ ..-___ 10 

o .. • ... .. '" .. ... ... ~ ~ 



PDF page 426

, . 

! 
• 
~ 
/ 

j 
/ 

~ • • / • • ~ • • • • : 
~ 
u 

• ! • 0 

, ~ 

~ t 
J E 

a 
~ 
} 
~ 

t 
~ 

~ 
.JJ 

~ 

,,) . , 
~ 
~ 
oj 

f 

~ . 
• 

o 
o . 

e:. ... .- ... - .... . (J ._ ... 
·0 ..... · __ 0.,. .. . ... 

·"-7;:='" . ,.-;. . ~::: 
"-.:..:.-'";"'" : .. . " 

. -
. -

• 

-~ • • 

-. : 

-0 

= 
-~ 

" " 

-; 

1 ____ r--.~- 1---- 1 ____ 1--__ 1 __ -- 1---- 1---- 1--__ 0 
.. _ ,.. .. .. • ... .. ... 0 _. 



P
D

F
 page 427

T,s"'., .... : 
~lglJre E-1.1) Mean Body Weight. 
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~ure E-1.2) Meen Body Weight. 
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Table 4 
INTBRc:oRRBN'1' MORTALI1Y RATES 

MALB MICE 
rtIIJ/kg/dAy 

Day. 0 3 10 30 

o -365 5/60 3/60 14/60 26/60 
(It) (st) (23\) (0') 

366-548 10/55 15/57 17/46 18134 

(25') (30') (52'11) (7l'11) 

549-574 3/45 2/42 4/29 2/16 
(30') (33'11) (SSt) (" .. , 

Term. Sac. ~~/60 40/60 25/60 14/60 
(70" (~'" (42" (2l'11) 

FEMALE MICE 
mg/kg/day 

Days 0 3 10 30 

o -365 4/60 • 5/60 7/60 6/60 
(7" (8" (12') ( 10" 

366-548 8/56 17/55 13/53 21/54 
(20') (37') (33'11) (45') 

549-637 13/48 8/38 15/40 14/33 
(42') (50') (sst) (68') 

Term. Sac. 35/60 30/60 25/60 l'J/60 
(58\) (50') (42\) (32' ) 

Note: Except for Terminal Sacrifice, an entry of this taDle represents the 
number of animala dying or being .acrificed duri .. ug the time interval divided 
by the number of animals entering the time interval. The entry in parenthe.is 
is the cumulative mortaJity percent, i.e. the cumulative percent of animals 
dying up to the end of the time interval. The entry for Terminal Sacrifice 
represents the number of animal. eurviving till the end of the .tudy divided 
by the initial number of animal •. Th. entry in parenthe.e. for thi. row 
repre8ents the number of animal •• urviving to terminal .acrifice. 
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Table 5 

Re.ult. of Intercurrent Mortality Analye. 

Male Mice 

GToup. Direction 'I'wD-tlil.ad ~-lZIlJ.1a gt 1lIit 
compared Cox It%uakal/Wallh 

C.L,M,H poa .000·· .000·· 
e,L poa .819 .704 
C,M poa .002·· .001·· 
C,R poa .000·· .000·· 
L,M l)Oa .005·· .002·· 
L,R ;Os .000·· .000·· 
M,R po8 .010·· .004·· 

Female Mice 

Groups Direction nfg-tlilad 2-~lJ.lI gt lIlt 
Compared Cox !(ruskalIWallis 

• C,L,M,H pos .003·· .006·· 
C,L pos .3n .219 
C,M pos .083 .068 
C,R pes .003" .003" 
L,M pos .594 .662 
L,R pos .096 .139 
M.R pos .267 .242 

Interpretation of Direction of Trend: Trend ia labeled p08itive when 8urvival 
is poorer (i.e. mortality is gre.ter) in the comparison (right-hand) group 
than in the reference (lett-hand) group; the trend ia labeled negative when 
survival is better in the compari8on group than in the reference group. 
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..,-.. "Ie ~'. w.LE ",ICi! f-" ... L.. .. s f·r l' ... ~;.j.;ve Tr_ol -, 
Exact As)'q)totic 

Orqan Na .. TWIIOr Naae HSFLG P-Value P-v,due eLMH 

ADREIO\l. l\llRE1IOCClRI'1CJU. ~ S 0.2221 0.22C20 4 1 2 2 
ADR£IIAL P/lEOCIIRCMOC'!'l'a S 0.51U 0.55950 o 1 2 0 
DIAPIIIWlH IiPlAllGIOSAAo::aIA s O.U:J 0.78915 o 1 0 0 
DIAP_ /lEPATOCEI.1.lJLI\R CARCIIICI4A s 0.6529 0.64895 o 1 0 0 
JfARDElUAN GLAND ADENOCARCllOIA S 1.0000 0.76040 lOG 0 
IlAADERlAN "WiD MlfJl<Hl> J 0."" 0.92H5 4 5 1 0 
LIVER IiPlAllGIOSMCCMA S 0.69(5 O.68S6!t o 1 0 0 
LIVER /lEPATOCEI.1.lJLI\R AIlEIICI4A s 0.4766 0.49105 2 4 3 1 
LIVER II&~ATQCt;U.tILAR C'ARCIIICI4A M 0.6123 0.62555 1 J 3 0 
LUNG ALVEOLAR/BRONCHIOLAR AIlEN<14 s 0.9734 0.96280 8 5 6 0 
LUNG .'-l,vEOLAR/BRONCHIOLAR CARCIN S 0.6177 0.66115 1 1 1 0 
LUNG HEH.\HliIOSARCQIh S 0.8333 0.18915 " 1 o 0 
SDiIIIAL VESICLE .~. lINDlrnRENTIATED S 0.1157 0.00550 0 0 o 1 
SKIN \..IP<MA S LOOOu 0.76040 1 0 o 0 
SKIN OSTEOGENIC SARCOMA S 0.7264 0.11835 o 1 0 0 
SKIN SARCCtIA. lINDI FnRENTIATED S LOOOO 0.77070 1 000 
STOHACH ADENOHA S 0.1151 0.00550 o 0 0 1 
TESTIS INTERSTITIAL CELL TltIOR S 0.6529 0.64895 o 1 0 0 
THYROID FaLLI CULAR CELL ADENOMA S 0.3223 0.]5340 o 0 1 0 
TONGUE SQUAMOUS CELL CARCINOHA S 0.8333 0.10915 o 100 . 
WHOLE ANIHAL LYHPIIOSARCOHA M 0.7613 0.lli575 4 :, o 1 
WHOLE ANIMAL PL/ISMA CELL KYELOHA S •• 0000 0.77715 1 0 o 0 
Z YI1BAl. 'S GLA/iD SQUAMOUS CELL CARCINOMA S LOJOO 0.76040 1 0 o 0 

• 

!;.ble ~ c "" ' 01 fEHl'LE HICE 
) 

1"·\lQ,l....ls ~ ... f' .. ~.- I\. ve ""Irw..t?/ 
EXiliC". lUsymptot.ic 

Tumo- Name HSFLG P-Val'Je P-value C L M H 
organ Name 

ADRENOCORTICAL .~ENQ4}I S 0.9006 0.63140 1 1 0 0 
AORF.NAL 0.45635 0 U I 0 
ADREN!\L PHEOCHRct4OCYT<»IA S 0.4345 

0.61185 0 0 1 0 
DIAPHRAGM FI IlROSARCCMI'. s C.5162 

0.64360 2 2 2 I 
HAROERTAN GLAND ADElIOMA S 0.6320 

0.61785 0 0 1 0 
KIDNEY rI BROSARCctIA 5 D." ,2 

0.096.0 0 0 0 1 
KIDNEY GP."NUI..OSA-TMECA TUMOR, MALI 5 (J. :L,S,I) 

0.35~9 0.09660 0 0 0 1 
LIVER G~'\I/ULOSA-Tt!ECA T~OR. MALI 5 

0.3559 0.09~60 0 0 0 1 
LIVER ~10SARCCJ0tA 5 

HEPATOCELLULAR ADEIICMI\ S 1. 0000 0.79245 1 0 0 0 
LIVER 

o 01705 O __ L~ • '.UNG AD£NOCAR~I NCMA 5 0.0259 
ALV1:0LAR/BR;)IICIIIOLAA M>£N<:14 S 0.90)6 0.89910 5 10 7 3 

LUNG 
ALVEOLAR/BRONCHIOLAA CAReIH S 0.9121 0.90490 I 5 1 0 

LUNG 
0.7143 o. 6891~ 0 0 0 BASAL CELL CARCINctIA S LUNG 0.66915 0 0 1 0 SARCCtIA. lINDI FnRENTIATED S 0.110 LUNG 0.80520 0 1 0 0 

LUNG SQUAMOUS CELL CARCINctIA S 0.9644 
0.3559 0.09660 0 0 0 1 

LYMPH NODE FlIlROSARCtMA S 
SARCOMA. UNDIFFERENTIATED S 1.0000 0.79245 1 0 0 0 

LNPH NODE 0.01850 0 2 • 4 
IU\N4ARY GLAND ADEIIOCARCINCMA H 0.0282 

0.00210 0 0 0 2 
_Y GLA/iO AOEHctIA S 0.0336 .. . 

GRANULOSA'THECA T~. MALI S 0.2197 0.03755 0 0 0 1 
OVARY 

PAPILLARY CYSTADEIICMI\ S 0.2415 0.24515 1 0 2 1 
OVARY 

l.EIQ1YOSARCOHA S 0.4145 0.15635 0 0 1 0 
PANCRr 

0.5762 0.61785 0 0 1 0 
PERT ,NEUM F! BROSARCctIA S 

-
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n:I1hLE MICE 

Exact )\aYIIPtot! c 
>evan .. a. TUMOr N ... KSrLG P .. Value '-valu. C L H H 

'llUTONF.1M LEIIlfYCISARCCJIA S 0.4345 0.45635 0 0 1 0 
'llUTONE',I! SAACafA, UNOI Ff'ERENTI 'tED S 1. 0000 0.79245 1 0 0 0 
'ITVITAAY AJlENQIA S 0.2000 0.02980 0 0 0 1 
'lCELETlU. MUSCU; SAACOIA, UNOl Ff1:RENTIATED S 1. 0000 0.79245 1 0 0 0 
;J(lN BASAL CELL CAACINCHI\ S 0.1266 0.07200 0 0 1 1 
;J(lN fIBRQIA S 0.6828 0.70455 0 1 0 0 
;J(lN FIBROSARCOIA S 0.1704 0.11555 0 0 1 I 
;J(lN HElWlGIOSAACaIA S 0.H23 0.U185 0 0 , 0 
):'tN ICERAT<W:I\NTHctI/\ S 0.4345 0.45635 0 0 1 0 
00": MIXED TUMOR, HlU.IGNANT S 1. 0000 0.81140 1 0 0 0 
;J(lN SARCCMA, I~DIFf1:RENTIATED S 0.8452 0.83495 2 0 "-'1 0 
;J(lN SQUAMOUS CELL CARCINOMA H 0.355( 0.3U50 0 ". 2 0 1 
;PLEEN KEHANGIOSAACctI/\ H C. J )38 0.23340 1 : 0 0 I 
lIUNARY 8l.ADOI::.~ TTW~SITtONA.L CELL CA.P.CIN(JotA S O.!.232 0.61;30 0 1 - 1 0 
ITERUS CHORIOCI\RCINctI/\ S 1. 0000 0.H245 1 0 0 0 
rr£RUS !,NDOHE.TIUN. STR~ TUMOR, S 0.2766 0.28370 0 1 2 1 
ITERUS fl~~CHA S 0.6828 0.70455 0 1 0 0 
rr£RUS HEIW<~Ia4A S 0.219. O.I~660 0 I 0 1 
'TERUS LEIIlfYo.:" s 0.9570 0.88175 1 I 0 0 
'TEr LE I Cl'lYOSAk:'CMA S 0.6819 0.59160 1 0 1 0 
/He !MAL FIBROUS HISTi"X:YTct1A.. K.lU.IG S 1. 0000 0.78665 1 0 0 0 
iKO. lMAL L'O'IPHOSMCCHA H 0.0,92 0.0(335 , 10 9 10 

• 
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APPllCANI: 

20-592 

Statinical Review and Evaluation 
Scr,;pnd Mouse Stlld,v 

Lilly Research Laboratories 

NAME OF DRUG: Zyprex(olanzapine) 

. 0A"If' 'MAY 2 0 1996 

q""IR~' 
MAY 2 I I 

DOCUMENTS REVIEWEP~ Volumes 7.1 - 7.6 of 11/24/95 Submission and Data Diskette 
Sent 01/15/96. 

I. Backcmund 

Due to high monality the original mouse study had been considered a failed study. This 
submission contained a new 21 months study with lower doses. Dr. A. Atrakchi (HFD.120) 
has .requested the Division of Biometrics I for a statistical review of the second mouse study 
data ;s well as an evaluation of the sponsor's findings. 

There were an :ulditional 36 mice per sex studied for up to one year for changes in plasma 
concentrations. These data were not statistically analyzed . 

ll. The Mouse Stud,v • 

n.a. pesjl:D 

The stuuy was actually two parallel studies of 30 Crl:CDR-1 (ICR) male and female mice per 
dose group which were conducted one week apart. The compound was administered via 
gavage in strengths of 0 (vehicle control), 0.5 Qow), 2.0 (medium), and 8.0 (high) mg/kg/day 
for 639 days. Water was available ad libitum. All animals surviving until the end of the study 
were killed starting on day 640. 

ncb SpoO$orls Analyses 

Survival Analysjs; 

The sponsor compared mortality curves with Tarone's test using SAS's PROC CHRONIC. 
Doses were replaced by the ordinal scale of 0 - 3. No significant increase in mortality occurred 
in either the male or female mice. With respect to the two parallel studies the sponsor 
observed similar survival for the males but differential overall survival (63 'Ib vs. 44%) for the 
females. However, the trends in survival rates across the treatment groups were similar for the 
two replicate studies in the females. --
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TumQr Data AnalYSis: 

Peto's survival adjusted trend test was used as a screen to identify individual site/neoplasms of 
potential concern with a one-tai1ed p-value of ~ .05 usiDc again the ordir.al scale of 0 - 3 for' 
the dose It:vels. Low tumor incidence rates were analyzed by randomization trend tests using 
StatXaa software. No significant treatment-related effects were observed in tumor incidence 
rates among the male mice. Adenocarcinoma of the mammary gland and hemangiosarcoma of 
the liver showed asymptotically significant tl-ends with dose among the female mice. The exact 
tests for the gJJKt of adenocarcinoma and for the combined (fatal and incidental) tumor m= 
of hemangiosarcoma resulted in p-values greater than .05 (.055 and .066, respectively). 

D.c. RevieYi.Cr's Analyses 

This reviewer independently performed analyses on the survival and the tumor data. For 
survival analysis the methods described in papen of Cox (Regression models and life tables, 
Tournai of the Rq)'al Statjstjgal SqcjCQ' B 34, 187-220, 1972), and of Gehan (A generalized 
Wilcoxon test for comparing arbitrarily singly censored samples, Bjqmctrika 52, 203-223, 
1965) were used. The corresponding computer progr:am was written by Thomas, Breslow, and 
GIrt (Trend and homogeneity analyses of proportions and life table data, Computm and 
Bjqmedjcal Rcsearch 10,373-381, 19n', Version 2.1). The tumor data were analyzed using the 
methods described in the paper of Peto et al. (Guidelines for sample sensitive significance test 
for carcinogenic effects in long-term animal experiments, Lone term and sbort term scrccnjne 
wars for g,rcjnqecns; A critjcal appojsal, International Agency for Research against Cancer 
Monographs, Annex to Supplement, WHO, Geneva, 311-426, 1980) and the method of the 
exact permutation trend test developed by the Division of Biometrics. The following criteria 
for the levels of significance ensure a false positive ote of about ten percent for the trend tests 
of the :lSUal two-species two-sexes studies: Tumors with less than 1.()0% occurrence in the 
cclOtrol group ne considered rare and a positive trend ceq is statistically significant when it 
reaches a p-value of ~ .025 (one-sided). Higher tumor occurrences in the control group are 
considered common for these animals and a positive trend is statistically significant when its p
value is less than or equal to .005 «()ne-sided). An approximate permutation trend test is used 
when fatal and incidental tumon clf the same kind are combined and have overlapping time 
intervals. All tests are survival adjusted and treatment groups ~ weiVtted by the actual dose 
levels. 

There are minor numeric differences between the sponsor's final number of animals surviving 
and this reviewer's. These are due to animals dying a natural death during the time of 
Teaninal Sacrifice which this reviewer treated the same as if sacrificed. The data on diskette 
have a code for Terminal Sacrifice. The earliest time associated with this code was day 640. 
Therefore, all animals dying on or after day 640 were treated as terminally sacrificed. 

_. 
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Survival AnaJYlis; 

Survival at Terminal Sacrifice ranged from 53 to 67 percent (high dose • controls) among the 
male mice and from 47 to 60 percent Qow dose • high dose) among the female mice as can be 
seen in the Table 1. The survival experience of either ieJ: showed no signs of statistical linear 
trends or significant hete.-ogeneity (Table 2, Pi,gureo; I, 2). None of the pairwise comparisons 
of the treated groups reached statistical significance. 

Tumor pata Analysis 

In either sex there were tumors classified as 'metastatic', r",~er than fatal or incidental. In 
consultation with Drs. Atrakchi and Fitzgerald, it was cI~ded that metastatic tumors should 
be treated as incidental. 

Among the male mice the exact permutation test for the incidence rates of interstitial cell 
tumor or the testes reached a p-value of .043 (Table 3). However, this level is not significant 
when one adjusts for the multiplicity of tests performed. Among the female Truce 
adenocarcinomas of the lung and of the mammary glands reached p-values which are 
considered significant by this reviewer, namely .012 and .002 respectively. Neither tumor 
appeared among controls, so that a p-value of less than or equal to .025 is considered a 
statistically significant finding. The sponsor t~ted adenocarcinoma and multifocal 
adenocarcinoma of the lung as two separate tumor types, neither of whidl reached statistical 
significance. However, when tfJey are combined, as done by this reviewer, the trend test was 
statistically significant. 

As the male mice exhibited no statistically significant tumor trends, an evaluation of this 
stUdy's validity is warranted. 

n.d. Yaljdity of the Male Mouse Study 

Before concluding that the male mouse stUdy showed no tumorigenic effect of olanzapme, the 
validity of the stUdy needs to be determined. For this, two questions need to be answered 
(Haseman, Statistical Issues in the Design, Analysis and Interpretation of Animal 
Carcinogenicity Studies, Enyjronmental Health Perspectiyc:s, Vol 58, pp 385-392, 1984): 

(i ) Were enough animals exposed for a sufficient length of time to allow for late 
developing tumors? 

CUI Were the dose leveb high enough to pose a reuonable tumor challenge in the animals? 

The following are some rules of thumb as su~ested by experts in the field: Haseman (Issues in 
Cvcinogenicity Testing: Dose Selection, Fundamental and Applied TQl[iCQIQ~, Vol 5, pp 66-
78, 1985) had found that on the average, approximately 50 % of the animals in the hiduiose 
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group SUlVlved the two-year study. In a persooal communication with Dr. Karl Lin of liFO-
715, he sugg~ that 50 "" surviv-.J of the usual 50 initial animals in the high dose group 
between weeks 80-90 would be considered as a sufficient number and adequate exposure. Chu, 
Cuc:tO, and Ward (Facton in the Evaluation of 200 Natiooal Cancer Institute Carcinogen 
Biousays,]oumal of Twimlsv Ind Egyimnmnttal Haith, Vol 8, pp 251-280, 1981) 
proposed that "To be considered adequate, an ~t that hu not shown 1\ chemical to be 
carr.inogenic should have groups of animals with greather than 50 "" survival at one year". 
From these sources, it appears that the proportions of survival at weeks 52, 80-90, and at two 
years are of interest in determining the adequacy of exposure and number of Mir.1als at risk. 

In determining the adequacy of the chosen dose levels, it is generally aa:epted that the high 
dose should be close to the MID. Chu, Cueto, and Ward (1981) suggest: 

(i) • A dose is considered adequate if there is a detectable weight loss of up to 10 "" in a 
dosed group relative to the controls.' 

(ii) "The administered dose is also considered an MID ii dosed animals exhibit clinical 
signs or severe histopathologic toxic effects attributed to the chemical.' 

(iii) "In addition, doses are considered adequate if the dosed animals ;huw a slightly 
increased mortality compared to the controls. ~ 

In another paper, Bart, Chu, alid T arone (Statistical Issues in Interpretation of Chronic 
Biousay Tests for Carcinogenicity, Journal of the National Cagg:r Institute 62, 957-974, 
1979). stated that the mean body weight curves over the entire study period should be taken 
into consideration 'with the survival curves, when adequacy of dose levels is to be examined. In 
particular, ·Usually, the companson should be limited to the early weeks of a study when no 
or linle mortality has yet occurred in any of the groups. Here a depression of the mean weight 
in the treated groups is a indication that the treatment has been tested on levels at or 
approaching the MTD.· 

The survival of male mice at 1, 1 1/2, and 91 weeks is given below: 

Percept Surviyal (n - 60/ group) 

Dose: Controls Low Medium High 

52 weeks 95 93 90 87 

MALE 78 weeks 85 77 80 72 

91 weeks 67 60 62 53 
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It is apparent that there remained a sufficient number of animals at all times of the study for 
any manifestation of late developing tumor;. One needs to ask, howe\"er, wlK.'ther the length 
of a study in this species should have been a full two years and whether the added exposure 
could have resulted in significant tumor trends. " 

The sponsor reported that male mice experienced decreased body weight and body weight 
gain when compared to their controls. At 11 months this body weight difference was the 
largest at 7 percent. This figun would indicate that the high dose was close to the MID 
according to Cine of Chu, Cueto and Ward criteria. Also, the high dose males ezperienced 
somewhat higher mortality than their controls, which is another indicator that the high dose 
vas close to the MID. The evaluation of possible associations of clinical signs and severe 
hi.'lopathologic toxic effects with dose is left to the expertise of the pharmacologist. However, 
blSl'<i on the statistical criteria used by this Division, the study in male mice appean to be 
valid inasmuch as there were enough animals expose<! for 639 days to a sufficiently high dose 
to dev"~lop late occurring tumors if the compound c::uses them. It needs to be decided wheth,~r 
an additional three months of exposure would have been appropriate in this species. 

IV. Summacy and COQclusions 

This submission contained a second mouse study as the first one was declared invalid 
primarily due to the high mortality ezperience of the dosed animals. In the current study 
there were an additional 36 anifnals per sex which were studied for plasma levels and were not 
statistically analyzed. 

The carcinogenicity study consisted of two parallel studies in 30 animals per sex per dose 
group which this reviewer treated as one study. At day 640 the tertninal sacrifice was initiated. 
Among either sex there was no evidence of a significant linear dose relationship in mortality. 
Among the male mil'.e no statistically significant trends in tumor incidence rat"" were 
observed. An evaluation of this study's validity showed that from the stat~tical point of view 
there were a sufficient number of animals throughout the length of the study dosed 
sufficiently high to allow for late developing tumors. The only questions remaining are i) 
whether the study should have lasted a full two years in this species and u) whether clinical 
signs and severe histopathologic effects also $Upport the notion that the high dose was close to 
the MID. Among the female mice this reviewer observed two statistically significant tumor 
trends: adenocarcinoma of the lung, which was not mentioned by the sponsor because 
adenocarcinomas and multifocai adenocarciLomas were treated as different tumor types, and 
adenocarcinoma of the mammary glands, which was also reported by the sponsor. 

Some additional minor poinu: 

This reviewer does not totally agree with the sponsor's analyses. Using an ordinal scaling of 
the dose rather than the actual doses influences the ~rend statistic. It has been the pra~ of 



PDF page 440

6 

the Division of Biometrics to use the acnW doses as w~ghu ill the mortality and tumor 
analyses. 

There is no need to use asymptotic results as StatXact provides the p-values for an exact 
permutation trend test. 

Also, all animals dying after the start of terminal sacrifice were -onsidered sacrificed and 
Terminal Sacrifice was treated as only one time interval by this reviewer, not as several as 
done by the sponsor. This resulted in slightly different percentages of animals surviving till 
terminal sacrifice but had no effect on ronclusions or p-valUl'oS. If an aniInal was classified as 
having died of a fatal tumor during the time of terminal sacrilice, this reviewer's program 
handled the event appropriately as part of the fatal tumor analyses. 

Concur: 

• 

RoswithaE 
Mathematical Sta~i 

Acting T earn Leader 

cc:Archival NDA 20.592, Zyprex (olanzapine), Lilly 
HFD·120/Division File 
fiFI)·120/Dr. AtrakcfU 

v"HFD·120/Dr. Fitzgerald 
HFD·J+4/Dr. Lisook 
HFD·7I0/Chron. 
HFD·7I0/Dr. C:lU 
HF'D-7I0/Dr. Sahlroot 
HFD·7I0/Ms. Kelly 
HFD·7I0/RKEll Y 1051 I6/96/wp-zyprexl.rev 

OtT1lRN 
NAY 2 1 1996 



PDF page 441

Dllya 

o -365 

366-548 

SU-639 

Term. Sac. 

Days 

o -365 

366-548 

549-639 

Ter1ll. Sac. 

Table 1 
INTBRCIJRRBNT MORTALITY RATES 

l.cODeS IIowoa Study 

MAL:o: MICE 
1119/ltg/day 

0 .05 2.0 

3/60 4/60 6/60 
(5t) (n) (lOt) 

6/57 10/56 6/54 
(1St) (2lt) (20t) 

11/51 10/46 11/48 
(33t) (40t) (3et) 

40/60 36/60 37/60 
(67t) (60t) (62t) 

FEMALE MICE 
1119 /ltg / dAy 

0 .05 2.0 

• 
2/60 4/60 5/60 
(3t) (7t) (Bt) 

12/58 15/56 10/55 
(23t) (32t) (25t) 

12/46 13/41 12/45 
(43\) (53t) (45t) 

34/60 28/60 33/60 
( 57t) (47t) (Sst) 

8.0 

8/60 
(13t) 

9/52 
(2it) 

11/43 
(4n) 

32/60 
(5lt) 

B.O 

6/60 
(lOt) 

8/54 
(23t) 

10/46 
(40t) 

36/60 
(60t) 

Note: SXcept for Ter1llinal Sacrifice. an entry of thi. t~ble represents the 
number of anim .. l. dying or being .acrificed during the time interval di'''ided 
by the number of animals ent.ring the time int.rval. \~e entry in parenth.sis 
is the cumulative mortality percent. 1.e. the cumulative ~.rcent of animals 
dying up to the end of the time interval. The entry for T.1~nal Sacrifice 
repreaents the number of animals survi'ring till the end of the .tudy divided 
by the initial nu .. .!:>er of animals. The entry in parenth •••• for this row 
represents the number of animals .urviving to t.rminal .acritic •. 
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( Table 2 

Reaulta of Intercurrent Mortality Analyea 
.ecOAd 110.... .""dy 

Malea 

Groupa Direction TvD·tlilad 2-llAlul: g' lilt 
Compareel cox Itru8lcal/lfallia 

C,L,M,H poa .151 .142 
C,L poa .'79 .349 
C,M poa .605 .'51 
C,H poa .151 .1.1)2 
L,M neg .989 .:/04 
L,H poa .538 .'" M,H poa .440 .381 

Femalea 

G~oups Direction Twn-tl11cd 2-lZIlul: g: lIlt 
Compared Cox Kruskal /lfall1s 

C,L,H,H n~ .340 .360 
C,L pos .304 .2'9 
C,M pos .950 .828 
C,H neg .868 .809 
L,M neg .393 .322 
L,H neg .171. .136 
M,H neg .697 .617 

Interpretation of Direction of Trend: Trend ia labeled poaitive when survival 
ia poorer (i.e. mortality is greater) in the compariaon (right-hand) group 
than in the reference (left-hand) group; the trend ia labeled negative when 
survival ia better in the compariaon group than in the reference group. 
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HALE HI CE STUDY 2 

tx:act A.ty'llil)tot i c 
OrO'ar. HaM TtmOr HaM IISI'LG '-Value '-value C L H H 

AIlIWII\L ADIIEHOCORTlCAL ~ S 0.3153 O.lInO 1 0 1 1 
AIlR£IIN, PIIEOCIIIIOIOCYT"1IA S O.HU 0.27400 1 0 0 1 
JlMDERIJ\N GI.'NIl ~ S 0.6521 0.15565 5 6 '9 4 
II!AAT nBROIII\RCQIA S I.UOOO 0.79765 1 0 0 0 
KIDNEY RENN. cr.LL ~ S O.H69 0.27&00 1 0 0 1 
KIDNEY JIEIW. cr.LL CMCINCIIA S 0.7242 O. 7l17~ 0 1 0 0 
LIVER nBROSMCClO. S 1.0000 O. 7971~ 1 0 0 0 
LI\'ER HDWIGIQIII. S 0.9101 0.89750 2 1 0 0 
LIVER HDWIGIOSMCCMI\ H 0."82 0.89120 1 3 3 0 
LIVER HEPATOCELLULAR ADEIICItI\ S 0.932", O. 9272~ 8 11 12 4 
LIVER HEPATOCELLULAR Cl\JlCINQ4A H O. 'S46 O. , .. 55 6 4 ~ 1 
WNG ALVEOI-'RIBllOHCHIOLAA AllElIC s 0.4285 0.42920 12 10 9 10 
LUNG ALVEOI-'RIBJIONCIIIOLAA CARC] H 0.5380 0.53810 1 ) 1 2 
LUNG FIBROSMCCIO. S 1. 0000 0.79715 1 0 " 0 
IlEDIASTINUM FIBROSARCCKI\ S 1. 0000 0.79715 1 0 0 0 
PROSTATE FIBIIOSJ\RCCKl\ S l.OOOO 0.79165 1 0 0 0 
SKELETAL MUSCLE LEICMYOBLASTQIII. S 0.4759 0.55175 0 0 1 0 
SKIN FI BROSAACCKI\ S 1. OUCO 0.78725 1 0 0 0 
SPLEEN HEHANGI03AACa1l\ H 0.9121 O,e8UO 2 1 1 0 
TESTIS HDWlGIQIII. S 0.6334 0.13735 0 1 1 0 
TESTIS It<l'ERSTITIAL CELL TUMOR s 0.0432 0.01940 1 0 1 3 
THYROID rOl.LlCULM. CELL AD£NU-!~, S ~.1242 0.73175 0 1 0 0 
URINARY BUIDDER LEICMYOBLASTQIII. S 0.2903 0.06265 0 ~ 0 1 
NHOLE ANIMAL FIBROUS HISTIOCYTQIII.. MALIG 11 O.Ii;{,:3Z O. &1F20 1 '. 1 0 
NHOLE ANIMAL IlEPATOCELLULAR C.'\RCINCKII s 0.7291 0.71490 n 1 0 0 
WHOLl ANIMAl.. L YHPHOSAACCKII H 0.1665 0.14985 4 1 1 4 
NHOLE ANIMAL HYELOSAACCHA S 0.3939 0.23005 1 0 0 1 

• 

rtHALt HICE - 2ND STtJDY 

EXAct A.8yaptotie 
Ot'Q~n NUle Twnoc ,., ... HSFLG P-Vilue P-vllu. e L H H 

ADRENAL ADRENOCORTICAL ADENCIIA s 1. oooe 0.80415 ] 0 0 0 
ADRENAL PHEOCHJICIIOCYTQ4A S 0.7180 0.18320 1 0 1 0 
CERVIX LE I CMYOSAACCI4A S 0.9821 0.89090 2 1 0 0 
DUODENUM AOENQ4A S 0.5261 0.59145 0 0 1 0 
IWUlEJlIAN GLM'O AOENQ4A S 0.5201 0.52290 1 4 ti 3 
HtNIT AIlEHOCIUICINCIIA S 0.2128 0.03115 0 0 0 ] 
JtJ1JN\.t4 IlEHl\NGIOSAACCIIA S 0.5261 0.59145 0 0 1 0 
LIVER IlEHl\NGI Q4A S 0.0585 0.00710 0 0 0 2 
LIVER IlEHl\NGIOSAACCI4A H 0.0459 0.03260 0 1 1 3 
LIVEn HEPATocr.LLULAR ADENCIIA S 0.5258 0.56040 1 1 2 1 
L'!VER HEPATOCELLULAR CARCINQ1A s 0.2135 0.17150 0 0 1 1 
!olVER SJ\RCCKI\, UJIOI rnREHTIATED S 0.1333 0.70]65 0 1 0 0 
~UNG AOEHOCIUICIIIQIA " s 0.0119 0.00340 0 0 1 ) 
LUNG ALVEOLAAlBIIONClIIOLAA AIlENC14 H 0.9292 0.92410 • 10 , 5 
LUNG ALVEOLAAlBIIOllCHIOLAJI CARCIN H 0.5602 0.5"85 ) 1 ) 2 
LUNG HEPATocr.LLULAR CARCINOMA S 0.5261 0.59145 0 0 ] 0 
LYMPH NODE I\DEHOCIUICINQ4A s 0.2128 ~. 03115 0 0 0 ] 
LYMPH NODE FI BROSJ\RCCKI\ S 1. 0000 0.111;'0 _0 0 0 
LYMPH NOD!. IlEHl\NGI Q4A S 0.4681 o ,sal0 0 0 ] 0 
~Y GLAND AOEHOCIUICIIIQIA • .. 0.0024 0.00140 0 0 3 , 
~Y GLAND. ADENQ4A 

S 0.2148 0.05615 0 0 0 1 IlEDIASTlNUH ADENOCAACIIK'MA s 0.:128 0.03115 0 0 0 1 HEDIAST I ~'UM ALVEOLAAIBRONCHIOLAJI CARelN s 0.1681 0.51610 0 0 1 0 
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~ KIa - 2H!) STIJl)T 

exact "-YIIIItot1e 
Ocq_n N ... -ru.:.r II ... MSn.G P"'V.lu. P-v.lu~ C L H H 

MENIIlGES SAACCIII'. UNDIFfU'tlf:'lATED S 0.7610 r..1S220 0 1 0 0 
OVAAY GlWI'ULOSII aLl. TI.tiOR. HALIG S 0.5267 0.5'745 0 0 1 0 
tNAAy PAP~LLAAY CYSTNlDQII'. S 0.9178 0.89960 2 5 0 1 
OVIDUCT U:ICHY~ S '.2128 0.03115 0 0 0 I 
PtJUTONEII4 AIlENClC:AACI~ S 0.2128 0.03U5 0 0 0 1 
PERlTONEII4 FIBROSAA"a1A S 1.0000 0.78UO 1 0 0 0 
PERlTO//EII4 u: ICMYOSol\RCCI9. S 1.0000 0.80415 1 0 0 0 
PIT1JITAAY AIlE~ H 0.1425 0.lU30 1 1 1 ) 

SI<EU:TAL MUSCU HDWIGIOSAACQ1.I\ S 0.4681 ~.54610 0 0 I 0 
SI<EU:TAL MUSCLk. Rll"f\IJQ4YOSARCQII\ S 0.5121 0,58065 0 0 1 0 
SI<EL&TAL MUSCLE SAR~, UNDII1'ER£HTIA~~D S 0.7333 0.70]65 0 1 0 0 
SKIN MSl\L aLL EPITIlELICJIA ' S 0.2748 0.05"5 0 0 0 1 
SKIN FIB~ H 1.0000 0.18345 2 0 0 0 
SKIN KERATcw:NlTHCJIA S 1. 0000 0.16095 1 0 0 0 
SKIN MEUROFIBROSARCCJIA S 1. 0000 0.80~?0 1 0 0 0 
SKIN SQUAMOUS CELL CAACI~ S 0.2748 0.0567, 0 0 0 1 
SPLEEN HDWIGICJIA S 1.0~00 0.18110 1 0 0 0 
STCJlACH L&ICMYOSARCCJIA S 1. 0000 0.80415 1 0 0 0 
THYMUS ALV&OLAAlBROIICHIOLAA CAACIN S 0.2128 o '1U5 v 0 0 1 
URINARY BLNlOER L& I CMYoBLASTCJIA • ~ O.2141? o.o~~,s 0 0 0 1 
l7TERUS ENllCHETRlAL STROMAL TLtlOR. H 1. 0000 r.'S67S 4 0 0 0 
UTERUS HDWIGICJIA S 0.2748 0.05675 0 0 0 1 
l7TERUS HDWIGIOSARCCJIA S 0.20" 0.11"580 0 0 1 1 
l7TERUS LEIOHYOBLASTCJIA S 0.5261 u.59745 0 0 1 0 
U'r&RUS LEI QoIYCJIA S O. P74 0.11455 1 0 3 2 
l7TERUS LEI CMYOSARC""' .... H 0.932: O. '1<70 2 2 2 0 
UTERUS LI POSAAOOiA 5 Q .1404 0.;5930 0 1 0 0 
VlIGlAA U.l~·;CMA. S 0.1404 0.75'30 0 1 0 0 
VlIGlAA SQUAMOUS CELL CAAC!NCJIA 5 0.7500 J.7S67(1 0 I 0 0 
IIHOLE ANIMAL FIBROUS HISTIOCYr~. MALIG S 1.0000 0.80120 1 0 0 " IIHOLE ANIMAL ADWiGIOSARCCJIA S 0.5274 0.592'5 0 0 1 0 
IIHOLE ANIMAL HISTIOCYTIC SARCa1A S O. ,,. 6 O. ",.0 3 3 0 0 
lIHoLE ANIMAL L YHPHOSARCCJIA H 0.6212 0.623.5 1C 1 13 1I 
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STATISTICAL REVIEW AND EVALUATION 

Additional Analyses 

DATE: JUL 2 1996 

NDA#; 20-592 

• 
APPLICANT: Lilly Research 

Laboratories 

NAME OF DRUG: Zyprex (olanzapine) 

DOCUMENTS REVIEWED: Statistical Carcinogenicity Reviews 
of 5/14/96 and 5/20/96. 
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I. Backgrpund 

Dr. Atrakchi (HFD-120) requested analyses of pai~fiee 
comparison~ between controls and medium dose ani~41s 
and between controls and high dose animals for all lung 
and mammary gland tumors in any of the three 
carcinogenicity studies (one rat and two mouse 
studies). In addt~ion, lymphosarcomas in female mice of 
the first mouse study were to be compared betwe,en 
control and mid-dose and control and high-dose animals 
regardless of the locus of this tumor. 

II. Results 

The findings are summarized in the attached table. The 
trend test is generally more powerful than a pairwise 
comparison test and is, in general, associated with a • higher level of significance. It is also noted that the 
levels of significance applied by this reviewer are 
much more stringent (.025 for rare tumors and .005 for 
common tumors) than those used by the sponsor (.05). In 
the accompanying table results with p-values s .10 have 
been recorded to show how they may have contributed to 
a significant trend, but do not sustain such power in 
the pairwise comparison. 

Applying the above levels of significance for rare and 
common tumors, the attached summary indicates that only 
adenocarcinomas of the mammary gland in female mice, in 
both mouse studies, ahow significant pairwise 
comparisons when the fatal and incidental tumors are 
combined. In particular, in the first mouse study the 
combined comparisons of C versus M and C versus H with 
each a p-value of .01 are considered significant as the 
tumors were rare in these animals. In the second mouse 



PDF page 449

( 3 

study, the combined C versus H comparison passed the 
criterion Clf ps. 025. The p-value of the corresponding C 
versus M co'mparison was not small enough to be called a 
statistically significant result. 

II I. Smnroal;J! 

Pairwise comparisons of incidence rates between control 
animals and their corresponding mid-dose and high-dose 
groups were performed for all lung and mammary tumors 
in each of the three rodent studies. In addition, all 
lymphosarcomas in female mice of the first mouse study 
were similarly tested. 

Using the p-values of .025 and .005 as levels of 
significance for rare and common tumors, respectively, 
only adenocarc:inomas of the mammary gland in female 
mice sustained significance:. in the first study, both 
the C vs. M and the C vs. H comparisons of the combined 

• (fatal and incidental) tumors remained significant with 
p=.Ol; in the second mouse study, only the C vs. H 
comparison for the combined adenocarcinoma showed 
significance with p=.007. None of the controls had 
exhibited this tumor. 
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Roswitha 

Concur: 

• 
cc:Archival NDA 20-592, Zyprex (olanzapine), Lilly 

HFD-120/Division File 
v HFD -120 /Dr. Atrakchi 

HFD-120/Dr. Fitzgerald 
HFD-344/Dr. Lisook 
HFD-710/Chron. 
HFD-710/Dr. Chi 
HFD-710/Dr. Sahlroot 
HFD-710/Ms. Kelly 
HFD-710/RKELLY/07/01/96/wp-zyprex3.rev 

_. 
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Rat Study Kalee Lung alveo/bronch incident C vs K NS 
adenoma al 

C vs B KS 

osteoma incident C vs M KS 
al 

C vs B KS 
. 

C-cell carcinoma ~ncident C vs M KS 
al 

• 
C vs B N8 

renal cell incident C vs M KS 
carcinoma al 

C vs B K8 

UDdiff incident C vs M KS 
sarcoma al 

C vs B KS 

squamous cell fatal C vs M NO 
carcinoma 

C vs B N8 

incident none 
al 

KllIIDaary Gland fibroadenoma fatal C vs M KS , 
C vs B KS 

--------- ----- ---
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I incid<'Jllt 
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combined 

adenocarcinoma incident 
a1 

• 
Pemale. Lung a1veo/broch incident 

adenoma al 

adenocarcinoma I i~cid.Dt 
a1 

alveo/bronch fatal 
carcinoma 

incident 
al 

I combined 

C va II 

C va B 

C va II 

eva B 

C va 11 

eva B 

C va II 

eva B 

C VII II 

eva B 

C va II 

C v. B 

C v. II 

C va B 

C v. II 
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NS 
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neurofibro- incident C V8 K HS 
sarcoma .1 

C V8 R HS 

malignant incident C V8 M HS 
pheochromo- al 
cytoma 

C V8 R HS 

Ma_ary Gland fibroadenoma fatal C V8 K HS 

C V8 R HS 

••••••• C .07 
V8 L2 

incident C V8 M liS 
.1 

C V8 R HS 

combined C V8 K HS 

C V8 R HS 

adenoma incident C V. M H8 
.1 

C V. R HS 
I 

i I adenocarcinoma fatal C V. M HS 

C V8 Ji HS 
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First Mouse Males Lung any tumor CvsM NS 
Study 

CvsH NS 

Mammary Gland none 

Females Lung alveolbronch adenoma incidental CvsM NS 
I 

CvsH NS 
I 

adenocarcinoma incidental CvsM NS I 

CvsH .07 i 

alveolbronch carcinoma incidental CvsM NS 

CvsH NS I 

••••••• .07 
CvsL ! 

basal cell carcinoma incidental CvaM NS 

CvsH NS 
I 

undiff incidental CvsM NS 
sarcoma 

CvsH NS 

squamous cell incidental CvsM NS 
carcinoma . 

I 

CvsH NS 
----- -~ 
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r Ma.'TII1Iary Gland adenoma incidental CvsM NS 

CVlH NS 

adenocarcinoma fatal CvsM .10 

CvsH .08 

incidental CvsM NS 

CVlH NS 
I 

• combined CvsM .01 I 

CVlH .01 I ----- ---- -_ .. -_. --
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First Mouse Females Whole Animal Lymphosarcoma fatal 
Study 

incidental 

combined 

I 

C V8. M 

C V8. B 

C V8 ... 

C V8. B 

C V8 ... 

eva. B 

HS 

HS 

HS 

,.--. 
I 

.017 

• 073 

.017 

'. 
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2nd )f~.I1.e Xalea Lung alveo/broTlch inciden e va. X HS 
Stud)' adenoma tal 

-
eva. B HS 

alveo/bronch fatal e va. X HS 
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combine e va. X HS 
d 
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DMSION OF NEUROPiiARMACOlOGICAl. DRUG PRODUCTS 

REVIEW OF CHEMISTRY AND MANUFACTURING CONTROLS NDA 20,592 

1§ttt:~llc 
" IlI/lTIAl SUBMISSION: 21-SEP·95 

AMENDMENT: j1.JAN.96 

~ 
2S-8EP·95 

DISC'; In! d)lmial 
02"()CT·9S 

COMPLE:.IEIl 
19..JAN·!M 
22..JAN·96 

CHEMIST REVIEW: #I 1 SPONSOR: ELI LILLY 

REVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS: lilly Corporate Center 
Indianapolis, IN 46285 

PRODUCT NAME: 
Proprietary: ZYPREX~ 
USAN: 
INN: 

Same as Chemical Name below 
Olanzapine 

Cocre Name/Number: LY170053 

DOSAGE FORM/ROUTE OF ADMINISTRATION: 2.5-mg, 5-mg, 7.S-mg, and 1Q-mg Tablets/Oral 

PHARMACOl.CATEGORY/PRINCIPAL INDICATION: Manifestations of psychoti<: disorders 

STRUCTURAL FORMULA & CHEMICAL NAME: 

Mol. Wl 312.43 

2-methyl-4-( 4-methyl-1-piperazinyl)-1 Ol::i-thieno[2 ,3-b][ 1 ,5}benzodiazepine 

REMARKS: The drug substance is highly basic, of low solubility in water, soluble in acidic media and highly 
aromatic. It degrades readily under acidic stressed conditions especially in the presence of light and/or free 
radicals. Olanzapine is similar to clozapine. Both the n.d.s. and dosage form manufacturing processes and 
packaging procedures in the NDA indicate adequate controls of mois'ture, a critical parameter. The drug 
product has shown good stability for 12-month storage under norma' conditions and a 24·month expiry date 
seems reasonable. 

CONCLUSIONS & RECOMMENDATIONS: RECOMMEND THAT NDA 20-592 FOR ZYPREX TABLETS 
IS APPRQyABLE CONTINGENT UPON RECEIPT OF REQUESTED INFORMATION ABOUT THE N.D.S. 
INTERMEDIATE AND STARTING MATERIALS FROM (DMF HOLDER). THE 
PROPOSED EXPIRY DATE OF 24 MONTHS IS APPROVABLE CONTINENT UPON COMPLETION OF 
BIOMETRICS ASSESSMENT OF THE STATISTICAL METHODOLOGY AND RE~PT OF THE UPDATED 
18-MONTH ACTUAL STABILITY DATA. SITE INSPECTIONS WERE SATISFA TORY AND THE EIR 
RECOMMENDATION IS APPROVMlL.E. ~_ 

tc: O"JG: NDA 7'>.. ~ /' • • , 
HFD.1201OIv. FilII"'''' "'-'I ~{ . 
HFo..1Z01Sl'.rdeRllln Mon. brit., Ph.D., CMmI.t 

"l-1201SBIumIMZarifa 
·S1OJCHoiberg (cover page. def.lis! only) 

... ,1. )1; B 4/U:/1~ 
/ 

file.-ame. N020592.000 
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DMSION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 

REVIew OF CHEMISTRY AND MANUFACTURING CONTROLS 

C 
INITIAL SUBMISSION: 
AMENDMENTS: 

CHEMIST REVIEW: # 2 

lelterdate 
2i-SEP·I& 
29.JAN·9& 
2i-MAR·9& 

stamDdate 
2&-SEP·I& 
3O.JAN-t~ 

22-MAR·H 

rac'd by chemis.1 
O'.-OCT·I& 
3i.JAN·9& 
22-MAR·9& 

SPONSOR: EU ULL Y 

NDA 20,592 

COMPLETED 
iNAN·9& 
iI-APR·9& 
iI-APR·IS 

REVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS: Ully Corporate Cllnter 
IndianapoliS, IN 46285 

PRODUCT NAME: 
Proprietary: 
USAN: 
INN: 
Code NamelNumber: 

ZYPREX~ 
Same as Chemical Name below 
Olanzapine 
LY170053 

f,PR 30 

DOSAGE FORMIROUTE OF ADMINISTRATION: 2.5-mg, 5-mg, 7.5"mg, and 10-mg Tablels/Oral 

P~ACOLCATEGORYIPRINCIPAL INDICATION: Manifestatio:ls of psychotic disorders 

STRUCTURAL FORMULA & CHE:MICAL NAME: 

Mol. Wt. 312.43 

2·methyl-4-( 4-methyl-1·piperazinyl)·1 01:i·thieno[2,3-bIl1 ,5]benzodiazepine 

REMARKS: has provided the pending information about the starting materials (See DMF 
Review #2). In these amendments the sponsor provides updated (18-month) actual stability data 

for the drug product, and more detailed specifications for the drug product impurities. 

CONCLUSIONS & RECOMMENDA110NS: RECOMMEND THAT NDA 20-512 FOR ZYPREX TABLETS 
IS APPROVEP. THE SPONSOR HAS ADEQUATELY RESPONDED TO THE DEFICIENCIES AND PROVIDED 
ADEQUATE 18-MONTH ACTUAL STABILITY DATA. PENDING INFORMATION FROM DMF HOLDER HAS 
BEEN PROVIDED. RECOMMEND APPROVAL OF 24-MONTH EXPIRY DATE. 

cc:: ORIO: NDA H i>. 0. /{f 
HFD.120/Div. File L.C \C ~ L ~ 
HFD·120ISHanleman MOM brifa, Ph.D., Chemist ~ I. <. 

HFD·120ISBlumlMZarifa 
HFD-I10/CHoiberg (cover page, dllf.lisl only) 
INIT: flletwM: N020512.001 

fl1 t? l/ In /9&, 
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( 

DMSION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 

REVIEW OF CHEMISTRY AND MANUFACDJRING CONTROLS NDA 20,592 

'l. •• ruu. SUBMISSION: 
lenerdate 
21-SEP-I' 
1 <h.IUN-H 

stampdat. 
25-SEP-IS 
17.JUN-H 

rleld by chemist 
02-OCT-IS 
1I.JUN-I. 

COMPLETED 
1I.JAN-H 
2O.JUN-16 AMENDMENTS: 

CHEMIST REVIEW: # 3 SPONSOR: EU UU Y 

ReVIEW CHEMIST: M.Zarifa, Ph.D ADDRESS: Ully Corporate Center 

P~ODUCT NAME: 
Proprietary: 
USAN: 
INN: 
Code NamelNumber: 

Indianapolis, IN 46285 

ZVPREXA ill) (note the change from Zyprex) 
Same as Chemical Name below 
Olanzapine 
LY170053 

JUL - 9 \ClC1h 

DOSAGE FORMIROUTE OF ADMINISTRATION: 2.S-mg, S-mg, 7.S-mg, and 10-mg Tablets/C,al 

PHARMACOLCATEGORYIPRINCIPAL INDICATION: Manifestations of psychotic disorders 

STRUCTURAL FORMULA & CHEMICAL NAME: 

Mol. Wt. 312.43 

2-methyl-4-(4-methyl-1-piperazinyl)-1 Otl.-thieno[2,3-bJ[1,5]benzodiazepine 

REMARKS: In this amendment the sponsor addresses the three issues in FDA's letter dated May 13, 1996. 

CONCLUSIONS & RECOMMENDATIONS: RECOMMEND THAT NDA 20-612 FOR ZVPREX TABLETS 
IS APPROYED, THE SPONSOR HAS ADEQUATELY RESPONDED TO ALL DEFICIENCIES. PER 
PREVIOUS REVIEW WE RECOMMEND APPROV-;':' O~ 24-MONTH EXPIRY D\. 

cc: ORIG: NDA ~ :-.. /\ /"l -0{ ~ 
HFD-1201D1v. File ' \ u .... ""'" ~, 
HFD-12OJSHard.maon Mona Zarlfll, Ph.D., ChlHSis 
HFD-120ISBlumlMZarifa 
HFO"'10/CHoil:erg (cover page, Def. table, 

wrr: 1/4 r; 
)---'7 {~qr" 

filename: N02D592.002 
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***CONFIDENTIAL*** 

SECOND REVIEW 

OF 

ENVIRONMENTAL ASSESSMENT 

FOR 

NDA 20-592 
Zyprexanl 

(formerly Zyprexnl) 
(Olanzapine) 

Tablet 

OCTIIQN 

AUG HdW6 

Division of Neuropharmacological Drug 
Products 

(HFD-120) 

CENTER FOR DRUG EVALUATION AND RESEARCH 

. ..- ...... 
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Eli Lilly submitted an amenmnent dated 7/22/96 in response to our 
deficiency FAX dated 7/11/96. Each deficiency was responded to 
in an appropriate manner. See review notes. 

Substantive laboratory work was conducted and the reports written 
according to GLP. 

According to Drs. Mona Zarifa and Stanley Blum of HFD-120, Eli 
Lilly has recently changed the brand name from Zyprex to Zyprexa. 
The updated EA does give the correct present trade name. 

CONCLUSIONS 

Synthetic manufacture, tablet production and packaging, and sale 
of Zyprexa (Olanzapine) is not expected to have a detrimental 
environmental effect because: 

1. All emissions are said to be controlled in appropriate 
manner. 

2. Olanzapine is expected to biodegrade in the aqueous 
environmental compartment in a short time, based on 
laboratory tests. 

3. Olanzapine toxicology tests show that, at the maximum 
expected environmental concentration (HEEC) , it is not 
harmful to a variety of aquatic life forms. 

4. Eli Lilly and Company holds the expected licences for each 
of the production facilities, while Eastman Chemical does 
the same. . .. 

RECOMMENpAT;[ONS 

This reviewer recommends that we write the FONS! for this EA. 

Review of Environmental Assessment for NnA 20-592 Page 2 
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BNVl:RONMBNTAL ASSBSSMENT RBVl:BW 
(Full) 

1.. Date of ZA Submi •• ion: 

Original EA - June 1.995 
NDA Clock date - 9/22/95 
First Review date - 6/21/96 
Deficiencies FAXed - 7/1.1/96 
Amendment under revie~ - 7/22/96 

S. Hilrdeman, CSO 

Adequate 

2. Name of applicant/petitioner: 

Eli Lilly and Company 

Adequate 

3. Addre.s: 

Eli Lilly Co~?orate Center 
Indianapolis, Indiana 46285 

Adequate 

RESPONSE TO DEFICIENCIES FROM REVIEW #1 

1. It is not clear that the Environmental Assessment as it is 
currently written is non-confidential. The volume begins 
with a confidential disclaimer and the MSDS is not to be 
released without project manager approval. The . ~ 

environmental assessment will be made public by the FDA as 
required by the Council on Environmental Quality so it must 
consist entirely of non-confidential information. See 
Industry Guidance described below. 

RESPONSE Lilly, in their amendment, makes clear what part 
of the EA is non-confidential and what part is 
not. The non-confidential part is on pages 2 to 

Review of Environmental Assessment for NDA 20-592 Page 3 

~- ... 
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62. 

Adequate 

2. The current Environmental Assessment does not discuss the 
disposition of unused product or rejected packaged goods at 
Eli Lilly nox· the dispoe;ition of returned goods. 
This subject should be discussed in CFR Environmental 
Assessment format item 6 or 4. 

RESPONSE Lilly provides the names of the two facilities 
that will handle substance containing waste and 
non-substance containing waste. 

Adequate 

3. The trade name of the drug product was changed to Zyprexa 
from Zyprex recently. If an FOI Environmental Assessment is 
submitted (see deficiency 1), it should provide the current 
correct trade name. If an amendment is provided, the 
correct name should be confirmed therein. 

4 . 

RESPONSE Lilly confirms the name change and includes it in 
the amendment. 

Adequate 

have not 
provided non-confidential statements of compliance with, or 
being on an enforceable schedule to meet, all emission 
requirements set forth in permits, consent decrees4nd 
administratl.ve orders app1icable to the manufacturing 
operations. 

RESPONSE Lilly includes in the amendment appendix 1 tne 5 

required statements. 

Adequate 

5 does not explain the effect of 
approval on compliance with current emissions requirements 
in the public part of the EA. 

Review of Environmental Assessment for NDA 20-592 Page 4 
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RESPONSE Appendix 1 contains a letter from PACO Btating 
they will remain in compliance with all 
environmental laws and regulations. Adequate 

Review of Environmental Assessment for NDA 20-592 Page 5 
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Copies: 

HFD-120 

.--r=J It c;> 
-L~~ -Y</~~. ~...Jv'--" 
Prepared by 
Carl J. Berninger, Ph.D. 
Environmental Scientist 
Environmental Assessment Team 
Center for Drug Evaluation and iResearch 

~2~/6~ 
Nancy B. Sager 
Team Leader 
Environmental Assessment Team 
Center for Drug Evaluation and Research 

S. Hardeman, CSO/PM 

Date 

Original EA Review to NDA 20-592, through S. Hardeman CSO/PM 
Division File NDA 20-592 

HFD-357 

EA File for NDA 20-592 
C. Berninger 8/01/96 

File Name: c:\eareview\20592e02.rcb 

. .. 

Review of Environmental Assessment for NDA 20-592 Page 6 
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BNVJ:RONHBNTAL ASSBSSMENT 

AND 

FINDING OF NO SIGNIFICANT rMPACT 

FOR 

zyprexaTII 
(for.merly ZyprexTII) 

(Olanzapine) 

Tablet 

Eli Lilly and Company 

NDA 20-592 

FOOD AND DRUG ADMINISTRATION 

CENTER FOR DRUG gVALUATION AND RESEARCH 

DIVISION OF NEUROPHARMACOLOGICAL DRUG 
PRODUCTS 
(HFD-120) 
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J'IHD:om OJ' )to SICDIl:J'ICAHT IMPACT 

)IDA 20-592 

Xyprexa 
(OlanaapiDe) 

Tablet 

The National Environmental Policy Act of 1969 (NEPA) requires all 
Pederal agencies to assess the environmental impact of their 
actions. FDA is required under NEPA to consider the 
environmental impact of approving certain drug product 
applications as an integral part of its regulatory process. 

The Food and Dl~g Administration, Center for Drug Evaluation and 
Research has carefully considered the potential environmental 
impact of this action and has concluded that this action will not 
have a significant effect on the quality of the human em"ironment 
and that an environmental impact statement therefore will not be 
prepared. 

In support of their new drug application for Zyprexa, Eli Lilly 
and Company has conducted a number of environmental studies and 
prepared an environmental assessment (attached) in accordance with 
21 CFR 25.31a(a) which evaluates the potential environmental 
impacts of th manufacture, use and disposal of the product. 

Olanzapine is a chemically synthesized drug which is aclministered 
aa a tablet in the long term treatment of schizophrenia and 
related psychoses in which positive symptoms, and/or negative _ 
symptoms are prominent. 'l'he drug substance will be rr.anufac-:.u'rel 
by Eli Lilly S.A., Dunderrow, Ireland, -

and Eli Lilly and Company, Tippacanoe 
Laboratories, Shadeland, Indiana. The drug produce will be 
manufactured and packaged by Eli Lilly Indust~ies, Inc., 
Carolina, Puerto Rico. The product will d!SO be packaged by 

The finished drug 
product will be used in hospitals, clinics and/or by patients in 
their homes. 

FONSI for Xyprexa !Olanzapine) Tablet NDA 20-592 2 
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Drug substan,ce may enter the environment from emissions from 
substance r.lAnufacturing sites, from disposal of pharmacetical 
waste or fr'::Im excretion by patients. 

Chemical iUld physical test results indicate that Olanzapine will 
most likely be restricted to the aquatic environmental 
compartment and will biodegrade in waste water. 

The toxicity of Olanzapine to several aquatic organisms was 
characterized. In all cases, the no effect concentration was 
significantly above the maximum expecte environm~ntal 

concentration, indicating that no detri ... .ental environmental 
effects are expected, 

Disposal of the drug may result from pharmaceutical waste such as 
out of specification lots, discarding of unused or expired 
product, and user disposal of empty or partly used product and 
packaging. Pharmaceutical solid waste will be disposed of at a 
licensed incineration facility. At u.~. hospitals and clinics, 
empty or partial~y empty packages will be disposed according to 
hospital/clinic regulations. From home use, empty or partially 
empty containers will typically be disposed of by a community's 
solid waste management system which may include landfills, 
incinerat10n and recycling, while minimal quantities of unused 
drug may be disposed of in the sewer system. 

The Center for Drug Evaluation and Research has concluded that 
the product can be manufactured, used and disposed of without any 
expected adverRe environmental effects. Precautions taken at the 
sites of manufacture of the bulk product and its final 
formulation are expected to minimize occupational exposur~s a~d 
environmental release. Adverse effects are not anticipated upon 
endangered or threatened species or upon property listed in or 
eligible for listing in the National Register of Historic Pla,cel\: 

FONSI for Xyprexa (Olanzapine) Tablet NDA 2C-S92 3 
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PREPARED BY 
Carl J. Berninger, Ph.D. 
Environmental Scientist 
Environmental Assessment Team 
Center for Drug Evaluation and Research 

Nancy B. Sager 
Team Leader 
Environmental Assessment Teanl ~ 

Center for Drug Evaluation and Research 

[)ate 

J~ 
Date 

Attachments: Environmental Assessment (FOr copy) 
Material Safety Data Sheet (drug s~stance) 
[Others: list] 

Copies: 

HFD-120 

Steve Hardeman, CSO/PM 
Original to NDA 20-592, through Steve Hardeman CSO/PM 
Division Pile for NDA 20-592 

HFD-205 

FOI Copy 

HFD-:.J57 

EA File 
Docket File 
C. Berning~r, 8/1/96 

FONSI for Xyprexa (Olanzapine) Tablet NDA 20-592 
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ENVIRONMENTAL ASSESSMENT 
FOR THE USE OF ZYPREX'" 

IN THE TREATMENT OF 
PSYCHOTIC DISORDERS 

Eli LUly and Company 
Lilly Corporate Center 

Indianapolis, Indiana 46185 

Page 2 
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ENVIRONMENTAL ASSESSMENT 
FOR THE USE OF ZYPREX'" 

IN THE TREATMENT OF PSYCHOTIC DISORDERS 

1. DATE 

1. APPLICANT 

3. ADDRESS 

1une 1995 

Eli Lilly and Company 

Lilly Corpo/1lte Cmler 
Indianapolis. Indiana 46285 

4. DESCRIPTION OF THE PROPOSED ACTION 

Page 5 

Eli Lilly and Company is seeking approval for the usc of ZyprexN i.a !be _ent of 

psychotic disorders. Zyprex is indicatec! for the 1CU1e and long-1mD 1re&1IDe:Dt of 

scbi:z.ophrenia and ldated psychoses in which positive symptomS, udlor ueplive 

symptoms are prominent. The active in".edieslt in Zyprex is ollDzapjne. Olunpine is an 

antipsychotic agent of !be tbienobenztv!inepine class. The compolllld is a polCllt So 

HT2AI2C. dopamine 01. 02. 04. muscarinic MI. M2. M3. M4. adrenergic al. histamine 

HI m:eptor antagonist. 10 animal SlIIdies. !be compound shows prefemnial mesolimbic 

selectivity and does not show !he same degree of dopamine receptor occupancy &a:I! with 

most anb;>sychotics. Zyprcx will be administered orally SO that S to 20 mg of olanzapiDe is 

del Jerel! to a patient each day. For long·term therapy. responding patients should be 

cootinued aldie lowest dose needed to mainllin ~on. Zyprex will be avaiJable in me 
form of tablets containing2.S. 5. 7.s. or 10 mg of o1anzapine. 

This envirorunental assessnlCllt was \.Ie1I~loped to addre3S Ihe potential environmental 

issues associated with die use of this pharmat.:eutical in rhe _ent psychotic disorders. 

Approval of this new drug would authorize tile production of olanzapine for sa1e IS Zyprcx 

in tht: United StaleS. Production would occur ~t facilities of Eli Lilly SA (Dunderrow. 
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KiDIaIe, Ire1aDcI) in CoUDty Colt, 

IIId It nwn- I abontoria 01 Eli Lilly aDd CGlDJIIII)' 

DCa!' Lafayeae (Lilly RoM\, Sb·c!eJend, 1DdiDa). Zypnm ...... will be m.nnfecnnd IIId 

pvbpd It die f.r1ilies of Eli Lilly lndJlltliel. Inc. in CIroIiDa (Km. 12.5. 6SdI lDfaDay 

Avenue. CaroIiDa. Pueno Rk:oo). BliIIerperka';"1 oldie tabIeIs_y also beCODlDCled to 

Zypnm will be administered by presaiptiOD to paIieIIlS 

tbrouJboUl the Uailed Swes IIId could poreIIIiaIly be iIIIroduc:ed into !be followir1g 

envirmmenrs: 

•. The environments adjacent to the 1DIIlIIfacturina. fonnulation.and JIICIcIIi"g 
plants. "!be manufactUring plants in Indi.n •• Arkansas, &lid Ireland are 10CIIed in 
temperalt; clim • .,. and in rural seainp. The facilitY.;S in Puerto lUco lie 10Clled in • 
subtropical climalc and in urban seaings. 

b. Sewage treaIrIlaIt ~.$ tluouJboU1Ibe United StateS receiving wasteS from 
bospitals and homes w~ Zyprex is used. 

c. Septic tanks receiving wastes from patients at Ibeir homes. 

"a: ~ .. 
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5. IDENTIFICA110N OF THE CHEMICAL S{IBSTANCI!. 

A. R>RMULATION 

Z)'InX will be &¥IiIabIe in 1abIet fOllllIlld will colltllm 2.5. ~. 7.s. or 10 mg of 

oImupine ZYJIft!ll wi111i1o COIIIIin iDr:rt iqrediems II1II1 JIIIIaia!J pnenJly zeco&Dized 

u aCe. IzI&redients in lbilllblet fOllllulllioD _1iIIed in • coafidr:.uialmac:bmen. 

(AmchmMl 1). Chemicals used to mmufllClDre !be druB substantz _listed in a 

ronfidential lnadunellt (Atwh!Ml!' 2). 

B. OLANZAPINE 

Olanzapine is an off·white to yelll)W crysWline wEd. A multi.step chemical pnxess is 

used to produce tbls d~r; substance. Proposed specifiClbollS indicate rhal !he bulk drug 

subslance. wbaI c:omcted for waler CODlellt (11 mOlt 1'1» ~d residualsolwnt (II mosl 

O.s'.l». is DOl less lhaD 98$ olanzapine. The proposed bulk drug specific:ation allows not 

more thIlI 0.2$ of anyone IelIled substlDoe and DOt mote than 0.5$ uf totalldaled 

substances Heavy meWs will be leSIlhaD 10 ppm ant! liD wi11 be leSI !ban 100 ppm. 

Chemica! Name' 2-melbyl-4-(4-melhyl-J.piperuinyJ}-IOH·lbieno[2.3-
b][l,SJbenzodiazepine 

MoJecular fgDDula: C17H2oN4S CAS RcgilD Number 132539-06-1 

MoICC!JlarWeigbt; 312.4 

Structural Fnnnula; 
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Mddng TC!!JD'Atme CAozndil A); Ola" 'apine mdJecIlt 192 ± 0.9 'C 

Dissnci1tim Cgmgnt in tjfi5 Dimetbyl'l'I1IIIIDi* IAprmctix R)' plCat. 4.69 
pKal =7.37 

WqayjPIc'" yiltl!h; AM. flcjon $rcgmm lArgnctiJ Co No prominent peak abIorption 
maximo wat fOWJd It wawleDgIhs pealer dwl290 om. Solulioas of ollnupiDe It 
CODCeIllI'Itious of 0.0114,0.015. IDd 0.0114 mBfml wat used for Ibis _It lOlulioh pH 
values of 5, 7, and 9. respecIi'ldy. 

SolubiJiry in Waw It 2S ·c (Apnc;ndjl Pl' 

A_.pH 

5 
7 
9 

Equilibrium Solubility (mllml) 

> 87.4 mllml (SltIIIlIiOll DOll!OSIOiblc) 
0.1926 ± 0.0046 mllml 
0.0165 ± 0.0004 mgfml 

Octanott\V,tc;r pamPnn Cnefficic;pt CAnpcndjl E)' 

Solution pH 

5 
7 
9 

1.81 ± 0.01 
48.76 ± 2.28 
140.80 ± 55.88 

. 
.-; -_ ... 
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6. INTRODUC110N OF SUBSTANCES INTO THE ENVIRONMENT 

A. IN'lltODUCI1ON OF SUBSTANCES FROM nIB MANUPAC'IUlUNO SI'IES 

1. FllClliIies UJed fIX' }da>q&c:mrI"I. Foruialalinlo ad I'rbPnI 

'The prora" fIX' manaflCQlrinJ oIlnZlpiae. tile operaUllIIS for fonnula1!DJ IDd 

paclasinJ oJ1nupine II1II poIlutiDa COIIII'Ol prIICIices It Ihe CUiiCSpO .. Clinl: fllCililics are 

desi&llCd aad COIII1rIICIIId to resu1t ill minjml! c:avirolll!lenw jmpacL Produc:tion of 

01anzaph1C W'Jl oc:cur It the paoduCIion fllilirIrA of Eli Lilly SA (Dunden'ow. Kinsale, 

Ireland) in Coumy Colt. It die prodUCliOll facolilies of 

IiId It die TIppecanoe LabontDries of Eli Lilly and 

Company. ncar Wayeae (Lilly Road. SiwIeland.lndiana). 0Ianzapine tablelS will be 

fonnulalCd IDd paclr:aged for sale ill die UnilCd SlateS It die faciHties of Eli Lilly Indusaies. 

Inc. in Carolina (KIll. 12.5. 6Sth lnflilUY AYeiJUC, Carolina. Pueno Rico). Blister 

packaJiog of die tableu may also be conll'lClCd Ie. 

faciJila will e1feclively contaiD IiId control die liquid, soHd, and J<ISI'Ous WU1CI from the 

prodUClioo. fonnulalion. IiId packaging of Zyprex. Production of Zyprex will be done 

under Good Manufacauring PncIic:es. Eli Lilly IiId Complily will comply with all 

appHcable Federal. Stale. and local aegulalions c:onceming emission cOlltrollild W&SIe 

ueaunent at all production and formulalion facilities. 

2. EnYironmenw RqulaIOiy RequiaemenIS . ~ -Taeatment. SUftJc. and disposal practices for the facility in Iae1and are d8fintA by the 

regulations administered by the IaUh E.P.A.. by the Corle County Council. IDd in oiber 

insililCeS. by the Corle Coaporalion. Licenses IiId permilS are granted under die authorities 

of die Water PoUution Act of 1977. die Air PoUulion Act of 1987. the European 

CommlJlli:ie.s (Waste) Regulations of 1979. and die European Communities (Toxic and 

DanJerous Waste) Regulalions of 1982. It is anticipated that in 1995. all enviroamenw 
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Iicen.ses IDd pamils will be iDcorporIIed inIo one inIepu:d poIlllliOll caauollicense 

puted by die lriIb E.P .A. PamiIS IdaIed 10 die pIIDned manaflClln of oI.nzapine and 

iasued by tbeae reJIIlaIorY 'rri" for die dia:harJe of _.dIe _ .... 'n' IIIIr'qe, 

and disposal of nwmials.and air emlssioos ~ lisIaI in Appendix F. A coatilmalioo of 

i111a1t 10 comply wiIh eavimnnwual repWions so-uiDglhi: 'orilily is aiIo iDcluded in 

Appeudix F. 

Treatment, smraae. IDd disposal pnctices (or IOlid.liquid, IDd pseous wasteS from 

~ defined by die JegulaJious administaed, in 

c:cnain insllDCe£. by die U.S. Environmeaw Proteaion Agency (EPA) and in other 

in.sunces. by !he of Pollution Conll'Oland Eco1ogy . "CE). 

i'ennilS Jelated 10 die manufacluJe of olanzapine lie iJsued by Ihese JeJUWory agencies for 

!he discharge of -.ret (NPDES).1be II'WIIICIII. sronge.and disposal of awerials 

(RCRA). and air emissions (AIR). Bec.use of !he nalUJe of !he envinxunenw pamilS at 

facility. no changes were needed for !he production of materiaI.s 

related 10 olanzapine. Listed below lie !he environmental permits for this faci1ity. 

1Jl9!jon Permi! N.IIDIl>er 
5131197 
llJUlI99 
No expiration date 

-TJelanent, slDrile. and cIisposIl pnctices for solid. liquid, IIId laseDUS wastes from 

Ttppeeanor. LabonIories in 1ndiIIIa Ite defl/leAl by the JeauJalions administered. in c:cnain 

instances, by !he U.s. Environmenw Procection AgeN:y (EPA) and in ocher iuswlces,oby .. _ 

the Indillll Depanmen! of Environmental Management (IDEM). PamilS!elated 10 !be 

manufacruJe of oIanzapine ate issued by Ihese Jegula!Dry .JeDCies for the discharge of 

1II1SlCwaler (NPDES). the _UDeIIt, SIOI'Ige and disposal of materials (RCRA). and air 

emissions (AIR). Eli Lilly and Company bas made application or will make application for 
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~~AIR ~i4.1)~ 
AIR ~B3 4.1)~ 

AIR CP 151-2682 Not Applicable •• 
AIR CP lS7-1980 7113197 
AIRCP lS7-3S46 lUl5199 

• Appllc:aliCIIS"''''' '-1IIed II) _1beIe pamjIs .. 'l1aLIiI.~~"'_.i. tredlle., 
NOTE: IIII1dd1I1oD, dIo nt. • NO f8cIIiI)' Il1o lias. flcllicy air IdmdllcadoD IIIIIIItIer OPlS7~ willi 

!be IDdiaDa Dq:a t ~ Eaavb cg' M_.- L 

Fol1llulaliOll aDd ..... ..ka&inll of Zyprex IabIeIs will be canicd OUllllbc Carolina. Pucno 

Rico facility of Eli Ully lndllSlrie$. Inc. AllftlOlD air will pass IbrouJh HEPA fillers. 

whicb will be pICkqed wilb solids. paniculaw.1Ild dllll for appro'led dispou! Air 

emissions (paniculate 1DalIet) for oIlnupillC llelt:suWed by !be Pueno Rico 

Environmenlal Quality Board. Wash -= from !lie formn)IIj ...... fIcility will be coPped 

and discharged under a pennil issued by !be Pueno RicIn AqilCdUCllDd Sewer Authority 

(PRASA) 10 !be ReJ:iorW W_ TreaulleJuPlanL Trated WUleWal«Crom die Repoaal 

Wasrewaw TreaDDeIIl Plant is cIia:IwJed iIIIo the ocean. Below is a list of !be permits dill 

cover !be emissions Idued 10 !be mam1flQlft of olaDzapiae II CaroliDa. 

OIanzapine is produced in a multi-Step c:bemic:al process. The dUpositioD of materials 

wed. cOlISumed. and produced in !be process steps used to manuflClUlt: olanzapiDe is also 

described in a confidential auachment (AlIICbment 2). Produc:lion proceue$ for 

olanzapine requiJe !be \III: of 10 chemicals on !be OSHA Air ConwninanlS List 

(Confidential Aaacbment 3). 

--
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3. 

L W_ from MiIIafacmriDl 

Rel ... a iDIo !be ellviroameDl ofwaaewuer poliallDlllIId liquid IIId IOIid _ 

JeSUltiD, from !be procIucIion of nlenDlri"" ri1 be CCIIIIII:II)ed. Uquld procell wu:e 

nama dUectly from !be c:bemical syotbelis of oI'"zapine will alber be iecoi/Cftld for 

_. wi11 be IIeaIIed by tbermII oziclailoD. or will be IIaied by bIoJo&icIl-.r 

_l Solids and paUcuIaie fiIIea wiIlllao be coIIeeIed for iDcineraIioa or dispoIalll 

iii IppI"OVed landfill. Dilute wub -un from procI!ICIion pili C II .. ' will be incinemed or 

lie&ted in biolo&ical_1reIIrJICIII flCililies. EmiuiOll COiIIIOI equipmeDllild 

lie&tmenl systems are or will be in pJac:e for theIe _ufacmrin, openIions. 

Eli Lj11y S A. 

For !be Kinsale Uciliiy. aqueous waste ia eitber iIeIIed by bioloaicallie&lillelll OJ 

desIroyecI by incineration. Ally _solids are alber ~aeneruec1. rec:yded. or deIIroyed 

by incineraIiOllIl an approved f.aJjty. 

Aqueous _ SIreaIiIS from processes. wW. equipmenl wasbinp.1IId floor 

wasbinp will be aeaeaued from !be manuf_ rI oIu!zapine. These 111 __ 

will be pumped 10 !be DlHite bi~1 balance tank prior 10 lie&lilleal duouab • decanl 

vessel whidl is cesiJi!ed 10 remoYil Ii'ICCS of NllUllilCibie soIYen1l1hat may lei washed inlD 

the 111 __ lliaiiIS. 

AlJIqUCOUS __ received by !be __ I planl wi11 be ,. ted in an aaiva~ .. 

Iludae bio_11yAeaI wbere !be cqaaic c:mbouceous IJIIIIeriaI praeiIl can be broken 

down by microoraanisrDs 10 yield end producu of carbon dioxide and MIler plus new 

cellular material (Iludce). The IICIivued i1ud~ SYS1eiil c:onsists of. 1.000 cubic meter 

holdin, tank whete all inI:omin, wasteS will be jelllliu4 and pH adjllSliilenl will be carried 

OUl From this IIIIk. the .... _Ier will be forwarded ID the bioU"ellmeill1lllks II • rate 

--
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bIIed 0II1he InqdI of Ibe wuae (a-. tbrouJbput islllimared ID be 300 ID 500 c:ubic 

meten per clay). The _will be fmwazded IhroIIP allllk wIIb pH adjllllman ID 

a rmF d 6.5 II) 1.0. BmUlllt wiD be .'DIIlIId III cIarifien wten: ..... a. ill apensjC!!! wiD 

be allowed ID ~ The IUJICIDIIIIII '''OIII1be c:Jmfir:n will 0Wlrfl0w ID fiDal holdinllJJllr.:s 

before ~ Solids prodUCDd from Ibe _I plat wiD be taIrza off lite ID U 

approftd faciIily. All off-pses froaI the _ plant will be coIlecaed from the roofed 

tub and wiD be IOIIIed to a funIe iDc:iIIeallDJ. 

The tbermal oxidizer WIIIeWI/a" wiD mainly coaWn ilnqlllic salt cIeposils aDd fine 

paniculate mllaial. This WIIIeWI/a" will be pwed tbroul:h cIarifien ud IIIIDIP before 

bcinl cIisdwJed to coolin& poacI$. Before cIiIcharJe ID ttc coolinl ponas. appror.imltcly 

70-. of the eft1ueDt will be recycled bide to !be tbermal oJtidizer Ullits for reuse. 

The fina1 etDuent will be collecled from c:luifier etDuent. aludF clewatainl effiuent. 

aDd _ter from the thennal olIidizier. ACIcordinlto the RIQIIirements of the discharBe 

JjQense. Ihe fiDal d!I_ from the entire facility will bewayed fill biochemical oxypn 

demand (BOD). chemical oxypn demlDd (COD). pH .. total SlllJ'alcled IOlids (TSS). 

ammonia as nitroaen, pbenol. an:l cyanide. The effiuelll will be pUlIIped thtOup a pipeline 

and diffuser into !be Allantic Oceu It Ihe OIIter panicm of IUIIIle tbrbour. Surveys have 

clemOlllUlled !bat Ihe .. bas IIOt biIIoricaDy been a'fleeted by cliIo:huJe from this facility. 

The e1Iluent is treated well before cIiscbarse and fiWohinl1lld cIilutiDII rileS lie biBb ~ this 

area. 

The facility will utiliJe a fume mridi_. which is I ~ thermal olIidizier unit 

11 wI11 be a tertiary _ clevice for use to incinerate fumellIId COIItrol odor. Proc:css' 

and scrubber vents will be dUCled frau the prOOucUon buildinp and will be routed w the 

fume oxidizer before disc~ 10 the ltCOospIlCI'C. The fume oxidizer will be operated It 

about 8SO ·C. Within the Wli!, yolatile orJwc compounds. olber hydrocarbons and odor· 

causing conslitllellts will be converted ID carbon diOltide and WIler vapor. Clean air will 
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JllllIIuoaah a bell ezrbanptlystaD beIGr.I beiDa elated Inao Ibe IIIIDCJio1Iba'e. Dwiq 

lIlY dowIIII-. ~ 10 die Im~ are mWmizecl by ICIUbbea. 

1'1» facility will_ploy !Ie _ of_1Iqaid dlr:allPJ cpjdjm-1IIII_1Q\ida 

incIneraIOr allbe IiIe In _ .... h_1llll1OIId _ .,acnIed by die procIucriOll JII""C'

Two types of JiIr..id waste will be fed ID die rJllils, primary w-. wbIcb will be comprised 

of o.-.lIIe IOIvePt IIId _ maJeri»!, IIIII--'ary WUII, wbida will be COIIIpriIIId of 

mai:lly _ willi 1IIIIl111D0UIl1I of cqlllics. III Iddilioa. !be IOlids IIIIi1 wi11 be provided 

tlilh an iIIclined 1O:..ty kiln wbich will be employed ill die baminl of IOIId _ (JUCb IS 

COIIIIIIiinated peck'lin&. fiber dnIms. eIC.) from Ibe Ii~ Solid _ willlUllllllalicalJy be 

c:barpd usinl • !'lID feeder. The combullioa lIS wi111bea be IOU1ed dIrouch Ibe 

aftetbumer of the solids uniL 

Bocb unill wi11 be down·fired iDcinenIon willi w:nicII CDllbaaiCII c:hamben operaled 

111.000 'c, willi a r.ninimum residence lime of 1.5 _cis. PcrfonDUX"~!el1I oflhe 

umlS indicaled d2sIrucIiOll removal eflirienc:jes pema-Iban 99.9911.. TAC runbustiOil 

pses leavin~ !he cbamben will be quench !:toled befoce dul:lin11O Ibe pi cleaninl pIuu. 

The liquid lIIermli oxicli= will consiIl of a """-III,, proccu COIIIprUin,l 

condenser/absorber for acid lIS removal and a bydIosonic ICNbber far puticulate and 

droplet removal. Bolli unilS will be computer COIIIIOIIed and any deYiIlions 0UIIide !he 

lCCepIIbIe limits will result ill an alum. Cooa- DIOIIiIOrinI of OIlYF'. - Ya.,!l«. 

carbon monoxide. IOIIi orpnic carbon and bydroaen cbloride Iewb will be canied out on 

Ibe ItICIt lIS. The units wi11 also be moniund for nydroaen fluoride. paniculatcs. sulfur 

dioxide and nillOgat dioxide on I quanerly basis. . .. 
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Tmzannc ylmtorjcs offJj i my and CQII"!lOY 

For !be llJ1P [ 'nee facility.1QDeOIIS WIlle is eiIber II'eIIeCI by bioIOJical aeltmeut or 

destroyed by iociDerlliou. Solvent __ ue diller RCD'llaed for _ or deIIroyed by 

iDciaeraIion. Any WIlle solids ue eililer regeaered. recycled Ill' cle$uoyed by illc:iDerlliOD 

aUD approved flCility. 

Allbe TIppecanoe facility. _ gases from !be process can be capwred by liquid 

scrubbon. venUld 10 a carbon adsorber. WIlled 10 • COIIdensa". or vemed to • regenerative 

thermal oxidizer. Spent scrubber solution can be air stripped. and the resulting gases will 

be incinera1ed. The remaining scrubber solution will be sent through biologica1aea!menl 

Depending on the efficieucy of the scrubber used 10 conaolthe process equipment. trace 

amounts of solvent may appear in !his sa-eam. 

lb wasteWaIer aeaonent fICility is primarily composed IX tiro air activated sludge 

tanlcs baving a combined aeration volume of 16.3 million gallons. Trace orpru.:s that may 

enter !his system come inlO conw:t with !be miaoorpnismS in these systems and can be 

utili2lCd IS food IIld oxidized 10 carbon di'lXide and Wlter. EmDent from these units ue 

pmcessed in c:larification systems. Sludges from the c1arification unilS are thickened. 

dewatered and diJ:e$1Cd before proper disposal. The TIpper.moe wastewater facility treats 

the materials that edlibit BOD and COD to weI1 belovo its NPDES IimiIS. The pH of the 

discharge is wi:ltin !be range allowed by the NPDES permit. pH 6.0 to 9.0. In g~eral. 

leas than one penznt of the daily discharge of _ from this facility will be 

aaributed dinicIly to o~ mllluf.auring. The TIppecanoe flCility eftluent is 

discbarged inlO !be Wabash River. . '" 
Liquid thermal oxidizers at the TIppecanoe facility &Ie designed 10 oxidize primary 

waste and 5eCOIIdary wlSle. Primary wasteS &Ie mainly spent solvenlS and &Ie capable of 

SUpponing aUlOnomous combustion in the primary combustion chamber. Secondary 

wasteS are main!y water and ue injected into the incinerator's main oxidation chamber for 

thermal desauction downstream from the primary waste. at • dislll1ce SUfficiently far so IS 
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ID DOl affeet die primary bumu flame. 'Ibese tbemW oxidizm opIftIIe at about 1800 " or 

1900". They lie deQped ID ~ 99.99'l' deIIrDcIioD IIId remcml eme" eJr,. of 

IIIIIIIIrWs iDciDemed. The IIIIIaiala BIt for IbemIal ariderim from oJ_pine 

mlDu&cturiDg processes could iDclude IOIWDIS, DIIn*:Ied IWtiDI maJeriaIs, byproducts, 

or inlel1Dedi"es . 

The tbermIl oxidi=s uc equipped for ICid ueonllzatlDII aDd rauova1 of particaWes 

aDd acidic gases from die iDciDeraIDr nbs!!" in a JIS claninll)'llall. The gas c:Ieani.'1g 

system CODSists of a quench. sepamor.1Dd veulUri scrubber. The exhaust gases afIer die 

veulUri uc direcled ID die aauospbere through a sw:Ic IDd uc monitored for c:atbon 

monoxide IDd oxygen ID indicate proper OperatiDII of the combutlioD process. 

Air emissi'lllS from !he mlDufacwre of ollnzapine wa"e esIimaIed by calculation. The 

volalilc organic corupoaDds that will be cmiDed at !he TippeC'laoe fIciiity W'CIe modcled 

with !he air dispelsiDII model SCREEN. The resulting ambieDt COIIQeI1tratiOD for each 

ccmpolDld was fOlDld ID be below !he Permissible Exposure Limits (PELs) by !he 

Q.;cupalional Safely aDd Health AdministmiDII (OSHA) 

Solids from the ollDzapine mauufacturing process lie inc:inerated r,c disposed of at 

approved solids disposal facilities. 
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b. Wastes from Formulating and Packaging Facilities 

Eli IJJJy JodU$tric..,D Inc. in Puenn Rjco 

Formula!ionmd packaging of olanu~ will be wried out .t !he: CIroIina. Puerto 

Rial facility of Eli UDy Industries. Inc. This flciJity will follow !be SWIdanI$ for Good 

Mulufacturing Pnccice£. TIbIeIS will be JlllDu:W:tured u.~g a fluidized dryer. roa1ing 

addition machines, and CXlllWllIional formulalion equipment. For !be existing fluidizeJ 

dryer. !be air emission c:omrol equipmeIIt iDc:lucies a pre-filter (~ con1rOl effJCienq) md 

HEPA filters (99~ conlrOl eIficiency). For !he coaling addition machines. !be courol • 

equipment includes dust collectors followed by HEPA filrers (9!1.~ control efficiency). 

l Jl solids collected will be paclcaged appropriaIely for approved disposal 

Wash waler from !be formulation and packaging facility will be colleclcd and 

discharged under a permit issued by the Pueno Rican Aqueduct and Sewer Ar:tbori l)' 

(PRASA) 10 the Regional Waste Treaunenl Plant Wash water will result from the 
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fommWioa fIciIily in • bioIOJical1/':Uv1lDd a\udJe syIIaIL 1bia _II ........ "' 
laIIoves !be saspellded solids, biocbrmical ~ demIIId (BOD).1IId cbrmical oX}'IeD 

clemlDd (COD). to lewis of2S0 ppm Ill' Jea. 17S ppm or Jea.1IId 300 ppm M less. 

~veIy. The PRASA plant which receiws IbiI effIueut discharges into llJe oc:an. '!be 

bighest possiblc COIICeIItratiOll of olaDzapiDe which might occur on an imermittent ba.!is at 

!be discharJe point into the ocean is expected to be about 3 Ilg/L. 

The sludge ~1eCI in !be waste system of Ibe formulation facility will be JlIIlCCSSCd 

in an aerobic digestion sYSIelll. The sludge will be clewalelUl via • belt filter press. The 

dry solid will be disposed of II I Ipproved landf"ill facility. 

Solid wastes generaIed It this formulating and packaging flCility will generally be 

canom, paper. and plastic. Any rejected materh!. plastic liners. gloves. bait covers. Ill' 

filrers will be collecleCl and disposed of It approved f.olcilties (i.e.. landfill or inciDerator). 

B. INlRODiJcnON OF SUBSTANCE FROM 1HE USE SITES . '" 
Use ofZyprex will not be limileCllO clinical settings. Accordingly. any olanzapine 

inlrOduced inlO !be environment will have the same general geographical distribution pattern 

as that which exists for human populations. Most of Ibe population in Ibe United Stites 

lives within 100 miles of somt. coastlin:. 
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The ftICOIIIIIIeIIC claUy doIIae of oI.nupine naaes frum S III 20 ilia. The projec:led 

lOW _ c:4 Cl ..... ~in My 1 yeariD!be Ualled SWeawill be leu !ban If all c:4 

Ibia oIInzIpiDe _ 'dmiDlswed daoaicaDy III ...-lIl1a dole of IS IIIIIclay. about 

people would be trcared with oIanupiQe ach year \ 

q/penoaIyr). At !his rue.. die DlDDber c:4 individlllls -=iviDJ WlIUpiDe 1I(OUId 

c:oastitutca ~ small pen:entage (aboutO.18~) of !be bumaD populalioDin the United 

Statco. 

The pbarmaroldneUcs and metabolism of n1uZl!y.Dt. haw been studied in humus 

(Kasuhun. 1995). The ha1f·life for olanzapine ill plasma avenged about 27 lu5, wh=as 

the half·life of IOta! radioactivity from a 14C·labeIed dose avenged al'.'OIIt 59lus. The 

major meabolk: pathways of olJnzapine in hum.ms me N·,IUCUI'OI'lidl1i()J1, alIylic 

hydroxylatiofl, 4'·N··oxyclation. and N-demethyWilJf1, Study results iIIdi~,'Ue that up 10 

87'1> of • 14C.~ oIanzapine dose call be _aed, wilh 57~ in !be m'ine and ~ in 

the leces. O,ly I toW of about 1M> of a dose excreted in urine and feces is L\e active 

parent material. The major metabolite e:laeted is the I~N·glUCUl'Oll.ide, vith a lOW of 

about 2:.'i~ of. dcse found in the urine and feces. At 1east 13 radioactive peaks \WfC 

detec:Yed i.~ urine. In additicn 10 ola.·lZapine and the l~N.glUCUl'Ollide.!be followiDg 

compounds ~ identified in urine: N-de.smethyl-2-carbcD:y olIJIzapine. 2-arlloxy 

olanzapine. N-oxide olanzapinc. N-oxide-2-carbcD:y (llaDDpiiDe glucuronide, !be 4'·N· 

glucuronide. 2 .. -:arbcxy o1anzapine &l1lClll'ODide. 2-hydroxymethyl olanzapine. and N· 

desmethyl olanzapine. Merahoii~ would be ~ a10Dg with smallamOlDlIS of pam1t 

materW. All resid1Je would be discharged inlO municipalleW8JC uealmellt systems or into '" ___ 

septic wW. 

Primary paclcaging for Zyprex will be bottles and blister units, Zyprex tablets will be 

added 10 amber. high-dellsity polyelhylene bottles. The bottles will also hold. de>icc.nt 

canister and a COIIDn Iiller. Tablets may also be pllCbged in blister units. These units me 

made from thin laminaleS of aluminum foil. nylon. and PVC. One: tablet will be added per 
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blis1er caviliy. with Slrips or cuds of bll....-n 1**''''''' imD CII1Dns.. All nltbeoe pw".Qging 

aweriIIs _ aeeded to m.jntojg Ibc iDIep:ily of Zypmx IIId provide allllface for wriIIaI 

iDfonn·rioo IIIIhese forms. DOlle of IbeIe m • ....w. are iDberaJdy I1'InIIful ill Ibc 

euviroame<lL FwIbermore.1arJe lIDounts ollbis packagiDg will 1101 be reJased iDIo the 

euvinmmcm because O!I!y II -r small mctioa oflbc popuiaIioD "lilllClUa11y use Zyprex. 

Significant effects 011 Ibc envir(lllUlelll are DOt eqleCIed from the c'iisposll of packaging 

aweriIIs for Zyprex. 
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7. FATE OF EMnTED SUBSTANCE IN THE ~ONMENT 

SmaIlIIDQUIItS of oJ.nDpine may be cIist:hapd iDIo III!lIic IIIIIb or mmic:ipolscwase 

__ W:ililioes. SewnlIlUdies baw: beeo cmrhX"'" ID 1mI_ dIr. ~ of 

oJ.nDpinewbicb'lIIayiDflueaceilsfMeinbaMnD ...... ' O!mDI.:!1Cisll~ 

crySIalliDe solid. 110 ~Ie conc:enaatioas _DOl ~ in b 1IID0IpbcR. 

OlaDzapiole does 1101 sil"ificandy absorb lighllt wm:Ieagths benlleeII 290 IIId 800 lUll. It 

is. tberefore. unliIa:!)' dill o"oDpine will be cIiIectll' pbOlOlyzed in WIler. 0Ianzapine is 

very solub2 in WIler (at leas. S7.4 IlL) It pH S. but only moderately soluble It pH 7 

(192.6 mgIL) and at pH 9 (16.5 mIlL). :!il!b m modenfe water solubility and low m 

moderate n-octanoJlwater parlaon c.JeffrienlS (1.111 m 140.8) indic:ale dill oJanzapine will 

Phlbably nOI strongly adsorb 10 sedimenl or soil (Kenep and C~g. 1980). OJanzapiDe 

dOCS bydrolyze in hot wuer (Appendix 0), but does so slowly at a reJevan. ~reruure. 

AI 2S 'C and at solulioo pH values I'Mging from 5 m 9. the bydrolym half·life of 

olanupiDe !'Inged from about 6S 10 78 days (Appendix 8). 01anDpiDe does biode8l'lde. 

In an aerobic biodegradation study With '4(:·1abeIed oJanzapine. only 6.5 ... of the 

olanupine used 10 stilt tile 28-day J1Udy was delectable It the end of the lIIICIy (Appendix 

O. The haJf-!ife for disappearance of olanzapine was estimated 10 be aboUl7.4 days. 

A. P01EN11AL CONCENTRATION OF OLANZAPINE IN SEP11C TANKS 

Assuming the average septic WIk 1Sscx:i.Jed with a pivate home with four occup&nlS 

holds aboul 1000 gallons. and the a __ ge person uses 50 pIIons of walei' eICh day for 

cleaning. persoI\IJ hygiene. and drinking. a septic WIIc could be filled in about 5 days. Inl .. 

was pouible for one OCCUpanl of the hoU!t.hold 10 excrete all the residue of a lS-mg/day 

o1anzapine dose as the ave parenl material during the SlIDe day the dose was taken. the 

concentration of olan:oapU!e in the septic WIIc could reach about 0.02 mgIL «(15 

mglday}+«200 gal/day) .. (3.785 Ugw))). Since only aboulia... of the doseexcrered 

from humans is the acave pareD! maceriaJ. the bighest ICIU.Il COIICCIIaation dill might occur 
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in aleplic tank is well below O.OO2mJ/L. ()JmDpine Iw a biocIepIdaIioa baIf-li!e of 

abom 7.4 clays. aanzapine also bydroIyzes lIowly. Jury &Clive mataial that dOeIlXlt 

biodegrade and is cIisclw'Jed from alepCic tank IystaD would pobably not IdIorb to lOil. 

but would eventuNJy lDlClergo hydrolysis. 

B. PCYIENTIAL CONCENTRATION OF OLANZAPINE IN SEWAGE 'mEA1MENJ" 
FACILmES 

Municipal sewage __ t feciljties co1Jed water and _ clischlrJed from 

blwnesses• government facilities. and homes. ConCClllmions of oIan7.apin.: in the 

wastewater at sewage _temeIlt facilities would be much lower !ban those that could be 

found in septic taDb. The highest COIltiuuous COJICeDuation of o1anzapine possible in a 

sewage treatment flcility can be cak:ulaIed. If all tile o1anzapint: expected to be produced in 

a year was adminiuer:d to each patient at a daily dosqe of IS me. no more !ban O.181l> of 

the population in the United States would receive trealmenl In anyone community of 

100.000 people. only 180 people would be treated with olanzapine. On av=qe, only 

aboul986 em of o1anzapine would be used in a community durin& a year «(1 SO 

people/year) It (5.48 gmIperson». or about 2.7 gmlclay. Sillce about IO'J> of the residue is 

excreted as active parent mareriaI. about 99 ems of o1anzapine woald be discbarged each 

year. or about 0.27 glclay. Assilllling about IS million gallons of waste is generated each 

day by the community. "lc highest coo.=uation of olanzapine raidue that could -

theoretically occur in the __ coming into the _ge trealmenl facility would be 

abou10.048 11g/L (2.7 x 1()611g156.8x 1()6 L). or about 0.005 111 of IJlanzapineIL. AIt.er 
• c: -==--... 

discharge from sewr,ge treatmenl facilities into sUIface water. these levels would even be 

lower. 
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8. EFFECTS ON THE ENVll\ONMENT OF REI EASED SVBSTANCES 

A. MAMMALlAN'TOXICrIY STUDms 

A conJidenbIe ~oAIIIber oIlOXico1Dl)I IIUdies were cOllchx:,.ecI willi ot1llzapiDll The 

followiq $lI1'IlIJWjzQ !bose 5IUCIieoI1bat lie lIICM in auessir., !be eL\'eccs from P""""ri"! 

envirolUDllnlal exposure. 

Mlllacenjciry; The mutqenic pocenlial of o!aazap~ was I1WIiec! in ~ full baIICIy of assays. 

The teslS CODCIucIe(I _ !be Ames as.say (Saltw;,nd/Q typ/IimuriIun ... '<1 E. ColI). an 

1lDSCheduled DNA synthesis test with rat bepalDC)'lllS. an in l'iwI aister ~1lIid 

exclwlge usay IINI cIlromosome abmaIioa usay wilh CIri" .. blmsten, ,.11 ill vi,,", 

tesl for iaduc:tioll of miamllClei ill !he bcm.e marrow of mice. and • m-. lymphoma 

usay. Wh= appropriale. CIICh IIUCIy _ coadllC1ed wilh and will1011I UIeIIbolic 

activation. All -)'5 wen: neca~ 1141 oIaaz.pine is DOl c:onsidaed k' be • mUIiJen. 

Acptc pra! INisil)' in miS" The medilllledIaI \nI doses ill IDIIcs UId (r;malc$ wert 211 

and 208 mJ/kg. rapec:lively. 

Arose Q!I! (MidI)' in ru... The mec!irm It:tlW oral do#s in males and females were 174 &ad 

177 mcllcg. respecti\lely. 

Agile Oil! IQlidl)' in do,slJld m MWrs; No ~ II on! doSl".s of 100 mglq. 

loboJDriQ!! ItUdY wjth !I!.I' The 10Xicity of IlJuuapine 10 ,.15 Yi.a an iDbaWiOll exposure was 

deDmined. A dry powdtr aerosol of ollnZlpiJ!e II WJf:I COIID'AlrlIiOllS of' 0.015. 

0.03.0.06.0.125. and 0.25 mJIL was .dmiois!tred c:r,nliDuously for 4 bours. • I' ....-

Mortality and paIhoIo,,y 'Neft; IlOl o"leI"\WI. tlo sigl1i4cw cilanges ill body weighl or 

respiralOl)' rare were nole'111 any coocenaalion. AI c:oncenaaliollS l!D.03 m3'L, 

clwlges in IllIbul&Wry and nonaml:ulalOl)' activir, wae observed. Tile no-effect 

COnte/ltration was 0.015 mgIL. 



PDF page 497

24 

Page 25 

rabbits by Ipp!jC.tjM of~.:.e aadID '*It .11be of 200 !liN Me 2A boars 

of COIIact. aannm'IieI'_ wubed aDd mimi!' wen: obIa WId fot 14 days. No 

adYene effec:ts ot ilriwion wen: ....... 

Osp)U jlrilltjpn in Abbjll" A IW!dard Ibe of oIlnupiDe (52 me. 0.1 ce) produced 

c:omeal dnll ...... IliJht iritis. aud Ililht 10 moderate CODjlll!Crivilis witbiD 1 hour. All 

dl'CICIS cleared witbiD 7 days. 

One-year dQg study; A cbroDic lDIdy WII conducted iD which beIgle clop received daily 

olanzapiDe doses of either 2. 5. ot 10 mc/k&. All dop survived the tmJtmmt period. 

although !hrce clogs II 10 mg/kg developed trcatmmt-related neuaopeuia IIId WCIC 

taDoved from ue&lJDeDL Bone awrow biopsier demonsuated ldequate Dumbers of 

proliferative c:ells ill DeUII'Openic IDim:ls iDdicariDg tbat dID ueuDOjJCDia was DOl due 10 

bone marrow IOxicity. Clinical observllioas cona"",,! with eu.gerated 

p/wmlCGlogic dl'CICIS included rlliosis. hypoactivity. and lethargy. AddiliODal ocular 

obscrvalions included decre&red rear producUoo. conjunctivitis, ocular cliscbarJe. IDd 

blepharospum • the upper two tmJUUCDlleYds. Dogs II the upper two levels also 

displayed head pressiD/Ii. tremors. II!Id bind limb SIiffDess IDd wea!mess. High dew: 

dogs bad decreased body weights. Ho_. during lone-month moasibility phase. 

Ihese clop piDed weighlmd pre'.noUily mentioaed cliDicaIligns wen: absenL AlIeSt 

ICmJiDation. immaturity of the UIerIIS and I lack of IUICII or luteal remnaDl tissue iD the 

ovaries of females II the two upper doses indicated I lack of estIObS eyeliD&- During 
. 

the n:versibWty p/we. evidence of esuous eyeliDg was pn:senL Total bilirubin II S ami .. .--

10 mg/kg was iDCreUed while cle=ase$ in eosinophil COUDts md iDaeues in 

thrombocyte counts WI:I'e obIerved II 10 mg/kg. No changes i.'1 uriDalysis paruneIerS 

or induction of liver enzymes ClCCIIlTed. 

One·year At muly' Fasher 344 ntIS were given oral oianzapine d05eS of I. 4. or 16 

mg/kglday for 1 year. Reduced body weighl gain. eNS depression. and decreased 
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ovaWI UId ulr:riDe weipa occuned. willi dfecu more pooa.. ... ill mil Jiw:a .. or 

16mJik&. Deczeued 1aIkocyIe COUDII UId boDe marrow aaapb)' ill "'!i Ji- 16 

milk. were oonsjdrorecla CDIIISI- of IIIduced food ill. UId a mubd effect on 

body weiJbl.. No JI'OU or iIi.sIDpatbo1oJ Iiuue a1tauioas were found. ezIZpC !be 

dwlps in ovuiea.1I1eri. UId mlmmlllY pads IdaIed 10 !be effect of ollDzapine OIl 

prolactin. 

M!I!!IC carcjoorcnjcity spdy' The IIIICOJCIIic poeeIIlia! of o1aa7apiDe was saxHcd ill CD-I 

mice. Initially, daily o1anzapiDe doses of 0, 3, 10, or 30 mJ/k,were Idminist=d. 

However OIl Day 100, the 30 mlikl dole was cIecIused 10 20 milk, due 10 excessive 

morulity. SurviviDl male mice were IaIDinaIed at 19 monlhs and females were 

terminated at 211D011lhs. AI expcaed, a dose-rdated hypoacliYity was obJcryed afw 

dosin, which diupp<'?"ld in the 10M:!' two dcea as !be llllCiy comin"cd MaIc animus 

at !he upper two dosea exhibited increased alpeuive behavior 10 cage mates and 

increased inflammatory lesions of the wopital tnct and other orpns. In addition, 

mice at alllrCatment groups had cIecreucd c:ircu1aIin, white blood cells due 10 decrellICd 

lymphocyte and neutrophil ~ts. Mamnwy cJand twnors iDcrcucd in females at tbc 

upper two doses and an inc:reucd iDc:idence of Iymphosan:omu in fcma1es was 

observed at all doses. The inaeuc ill mlmmary Iiand _011 was Dot \lDeJ:pec" j and 

was li1cc1y due 10 iDI:rcascd circula1inc polaclin levels. a ICIIXIDd!IIY pbannacol~ 

effect in rodents. lbe rela1ionship of tbc iDcrcucd incidence of Iympbowccxr.as 10 

oIanzapinc treaIJIICnl is unclear. Lympbosln:omas are common in CD-l mice and tbc 

in-house hislOrical incidence in unauted mice is 101022'1>. ill this study, the . .. 
incidence of fatallymp!losarcomu was DOt llllistically iDcrcucd and time \0 onset oC 

thc.IC tuhlO,", was not reduced by oIanzapinc. Additionally. lymphosarcomlS ~ not 

in=ased in male mice in this study. nor in male or female nil lila separate study. 

Olanzapinc was nO! gcnotoxic in a comprehensive battery of tests. 
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admjnisteriD, dally oIlDupine doses of 0. Q.2S. 1.0. 2.5. or 4.0 mllka for 2 ,ears. 

Oa DIy 211. die doses of2.S II1II 4.0 mJ/kJ _ iDcraIed ill females to 4.0 IIId B.O 

mJ/kJ. M expeclrJd, bypoIaivity was obIened after cIosiD&. bat Ibis bec3me less 

freq_ as die smdy proauaed Survi.u was DOllIIvenely affecIIId by treaDIIeDI bul 

body weiJlu pins _ dept pled ill die upper two doles. In lIdditioa. females althe 

upper two 00- bad iDc:reued beuI weil!:cs. wbiIe males aldie upper two doses bad 

decrwed tbyroid weights. 1be iDcidau of maliJIIUII mammary Jland tumors was 

increased in females aldie upper two doses. but the ovaall jociclago ~i mammary 

aland neoplasia was nOl affected. This iDcn'ued expIUSion of IDII1U11a1')' gland mmOfS 

in females was DOl unexpeceed and was Ii\rzly rdated 10 enhaIIc:ed c:iJcuJating prolactin 

~ • ~ pIwmacoloaic effec:t of olanDpine in rodents. 

RII tmlQ!pcy snxty; OIannpine was adminisIaed 10 mated fe."IIle C> nIS on aescaDon 

clays 61hrough IS al doses of I. 4. and 18 mllkJ. Matema1 and embryafetai toxicity 

occw.ed in animab al the two highest trcannent Ieftls. No IiaIIIIeilloftlaled IInICIDnl 

abaormalities were observed an<! 110 teratogenic effect was associated with oianzapine 

auanenl 

Rablril tmlQlpgy mu!y: Maled female New Zealand white .. bbits wae pven daily cnI 

oianzapine doles of 2. 8, or 30 mllka on pstatioo Days 6 tbrouah 18. Prawal_ 

swviYll was 1101 ad\laSdy affected. bUI emtxyolfe::id lOU:ity, IS illcIic:aIed by 

depreaed feta1 body weights. occurred ill the hi,h-dcse group. No tenlOJeDic effect 

fcm.Jc AI fcnjljcy srydy; Female CD rats _ adminisIeIed oIlDDpine daily al doses of 

1.3, or 10 mllke for 2 weeks prior 10 cohabitation and throughoul cohabitation with 

unauted males. cesution. and lactation. Sedation occurred al all close&. Effects on 

esuous cyca. which also were expected based on the phannacology of oianzapine. 

were noted. Fertility was reduced slightly in females civen 3II1II 10 mllka and pup 

. .. 
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YiabiIi1y was afl'eceed ill oIhpriDI of '.,..In lithe bi'- 1I'eIIIDeIIt Ie¥el. JIIOb-bly 

due III 1Id: of awemal cue. No dfecu 011 iipiucU:live pnm • _ aaed ill 

feme," lithe ICJWeIl_Icwl, Ia. follow-up IDIdy iInolYiDa _..., of CUI 

and embryol from fema1e nil IIeaIIId with OllDDpiae II doles of 3 ADd lr, mJII:a. 

1lllliDa. owIIIioa. aDd feniliZlri'-.. of eUi _ DOt impaneL 

Tym-ccnmrim study jn till' A two-p:aerUOII JlIICIy was c:oaducIIId to_the 

teprDCluclive pcrformuce of IUS expord III oil_pUle IDd dill of !heir propy. 

ADimals were onl1y aclmiDiJtered olaazapiae cIoIa of 0.25. 1.1. or 5 mJII:J/day. 

Ma1es were uwed for 10 weeks prior to IDIIin, and IhroulhoullWO IDIIinI trials. 

Females of the delivery compo,leQl were aated for 2 weeki prior to IDIIinI- and 

throughoullDIIin&. cesution. and lIcwioa. Femalcs for the taIIOloJY CIlmpoDeDl 

were awed for 2 weeks prior to matinS and IhrouIlKM IDIIiDI and lC'UIion and were 

killed on CCSUtion day 20. No deaths in the Po Jl!Df!RliOll OCC:Wied. Some expected 

effectS from exaggerated plwmacololY were Doced. inclucIin,. cIisnJption of esuous 

cycles II the IWO upper doses. In ad-iition. fewerlDllinp oc:cuned aa 5 mJ/ll:&. but \be 

feniliry of the animals thai ""'ted. and the liller sizIe. survival. and JIIlW\h of the 

offspring were unafl'ected, Developmental ftlwdation. indicated by the presence of 

_vy ribs or incomplete ossification of alcull bones. wu obIervecI in the 5-mJ/ll:, dose 

JfOup of the F 1 generation. At 30 aDd 60 days of age. respeaiw1y. males aDd femalcs 

from the FI JCIICtIlion exhibited decn:ased ICIivity lewis bul _ normal when 

ftltcsted between 140-160 days of age. Maling. Cenility. and live birIhi were unaffeculd 

in the FI ceaeration and no aallDcllI·ft:!ated hisIopatboloCical finclines _ observed. '" ~-~ 

The no-effect 1eveI for ftlproduclive toxiciry and the no-advene effect 1eveI for 

pAft:Drcraitoxicity for the Fo animals wu 0.25 mJ/ll:g, The Do-eIIect 1eveI for 

reproductive IOXiciry and the no-lllYe111: effect 1evel for cleveiopmentallOxic:ity for the 

Fl animals were S and 1.1 mllkg. respectively. 
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B. PO'IEN11AL EFFECI'S OF REI USED SUB5I'ANCE ON HUMAN HEALllI 

1) FrodDClioo and Formulalioo ofZypnm 

MmIufacturin, sites for ZypnIX Ire deIiped for procIacIion and formulalioa of 

pbann_niClls m:onIiDg 10 Good Manufacturin, PrIcIices. Olanzapine is toxiA:, may be 

initIIiDg 10 Ihc eys. and is bighly poc=t. Etfectiw eoJiDeerjn, controls will be in pJace 

for producIion and formuWion of oIl1'upine. Controls will be designed 10 meet a 

recommeMcd exposwe SUidetine Ibal would oaly allow oJ,unpine IaOSOIs 10 reach a 12· 

M average Icvel of only 0.038 mglm3• This Icve1 would zesult in exposmes subslalllially 

below oral doses shown 10 resull in plwmacologic:al response in man. This level is also 

about 395 times lower !han the no-effect aerosol concenUllion of ola.'1Z11pine in II' 

inhalation &lUdy with rats. RespinlOlY proIectionll'd gloves may !.~ required in c:enain 

segments of the production process. ProlllCtive cloching will be provided in these flcilities 

and eye proreclion is required. Conlidering the extensive engineering controls that will be 

in place 10 mainlain low ICZ'OSOllevels of olanzapine IIId personal pro1ective -JISUJ'eS, it 

can be concluded Ibal worms will not be exposed 10 significant Ievel:s of o1anzapine and 

predictable adverse effects are not expected. 

2) Exposure of Humans 10 O1anzapiDe via Surface WIICrS 

Significant C1posure of humans 10 oJanzapine via swfaoe WIllen is Dot expected. Any 

small amounts of olanzlpine that could be discharged from municipal sewage treatment 

systems will biodegrade and slowly hydrolyze. Based on chemical properties such as 

water solubility and OCWIOliwaler panition c:cefficient. olanzapine will not bi~.centtate • 

significantly in fish (Kenega and Got'ing, 1980). The bighest lOW coOC"..<Ittation of 

olanzapine and metabolites in surface waterS will be wen below 0.048 .. gIL. with 

olanzapirw: levels below 0.005 ~LJ/L H an adult drank 2 L of water in • day with 0.005 

~gIL oi olanzapinc, his exposure would be at lu~1 1,000,000 times lower !han a 

therapeutic dose of 10 me given in a day Exposure to tola! ~idue would be 104,000 

~.-
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limes lower 1IIIlI1be dilly IberapeuIic dele 01 oJ.nzapine. H_ ale IIOllIXpeaed to be 

lId1Ienely .!Jected by IDY IIXposIW to oI.n zapiae in l,un_ 'IIIIen. 

C. P01ENI1AL ADVERSE EFFECTS OF REU!.ASED SUBSfANCES ON SPECIES 
IN lHE ENVIRONMarr 

As wid! humans.equatic and temSIrial·lJIlInisms ue DOl ~ed to be lllversely 

affected by exposwe to any smaIlIIDOUDI. of o!anza!!'.ra:: that may be discbarged into surface 

waIClS. The COllCClluatiOD of olaDU,"!"& ID surface waters is Dormally expected to be below 

O.OOS 11g/L. If a tem'.slrie.l animal dzanIc 0.2 L ,)f waterfkg body weight each clay with 

O.OOS !1g/L of ;:,ianzapinc. it could consume up to 0.00111& of olaDz'pinelkg of body 

wcigntlclay. This oral exposure level is about :tS~. loS times lower !hID the no-effec:t level 

of about 0.25 mgllcglclay for doses of oianzapine in a two-generation reproduction slIldy 

with rats. This oral exposure iew-J is also about 1.7 x 108 times lower than the median 

lethal dose (174 mgllcg) of o1anz:apine for female rats. Total o1anzapinc residue (olanzapine 

and metabolites) levels would be.1l most. 10 times higher than calculated ollDZ!!p;ne 

levtJs.. Even if it "'as possible for the total residue to be IS ICbl/e lIS o1anzapinr. itself. a 

safety margin of ., least 2.S x 104 would exisl for terreStrial mammals. Given the very low 

concentrations possible in surface waterS IDd the margin of safety demonstrated by 

nwmna1ian toxicology studies, il is quite unlikely lhat ICtTCStrial nwmnals would be

adversely affec:ted by o1anz:apine. 

Microbes ue relatively inscnsiti..e 10 olanzapine (Appendix 1). TIle min.imum 

inhibitory CODcentrJ'~OIIS (MIC) of olanzapine for ArDtobacter chraoCDCC!llfl IDd 
... -$--." 

Comamonas ac'dovorans were> 1000 mgIL. Aspcrgilbu flavu.s. Clvutomium Illobosum. 

and Nor.oc sp. had MIC vlliues of 1000 mg/L. 400 mg/L. and 255 mgIL. rupectively. 

Po.<:.Ible exposUIe levels of olanDpinc residues in water disclwJed to mllllicipalaewage 

trca~ ment facilities (0.04811g/L) or septic tanks (20 11g/L) ue mlieast 12.750 times lower 

!hID the MIC values found for oJanupine. 
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IWDbow ImGl (0nc0rlryru:Juu IIfYms) wen: exposed 10 awrqe IJIeIIIII'IlCI olanzapiDe 

c:oaceolralio.ls nngin,g from 0.12 10 3."7 mIlL ill. 96-br _te IDlIicity tell (Appeaclix K). 

"The """'ian IeIbal ~«"'a""tile _ "leu!'" 10 be 1.74 mcIL ill thilllUdy. 

No monality or ClIha" pbyaiCll signs of ~ wen: noted II c:oncemmious up 10 0."3 

mJIL. This concenaatioo is II least 8900 limes hip than de CODCeDIrIIioo of 10111 

olloupine-relared resicluea (0.048 "gIL) that may be discIwpd from sewage aeaaoeot 

facilities and II Jeast 8.6 x 104 limes higba' than de c:ooceontioll of ""oupine (0.005 

"gIL) Ihat may be cIi3cIwged alone. This acute oo-efIect level is IJ.W about 143 times 

higher than tic highest ol.nupine concentration that could be discharged from a production 

facility. 

Daphnia magna wen: expwed 10 average oIan7:apine concenntions nnging from 1.0 

10 30.3 mgIL in a 48-hr acute toxicity teSt (Appendix L). The median effecti\'C 

conc:entration in this srudy was 8.0 mgIL. No immobilization or otlcr physical signs of 

toxicity were Doted ill this srudy at olanzapine coru:eotrations up 10 2.4 mJIL. This 

concentration is at 1east 5 x 104 times higher than tic concentration of lOW olaozapine

related residues (0.048 "gIL) that may be discharged from sewaee aeatment facilities and at 

least 4.8 x loS times higler than the concentration of olanupine (0.005 1Jg/L) that may be 

discharged alone. This acute no-etIect level is also about 800 times higher than the highest 

olanzapine concentration that could be discharged from a production flcility. 

"The green alga Se/mturnun capricorrwrum was c.ulwred for 14 days in liquid nutrient 

media with initial olanzapiDe concentrations ranging from 0.2 10 14.1 mgIL (Appeadix M). 

rL"Iai concentrations ranged from < 0.01610 10.9 mgIL. Tenninal ct:Il count and maximuln -' 

cell COtm! were signiflCllltly lower th.m control values It i:li~a1 olanzapine concentrations ~ 

3.4 j.lg/L (fmal concentrations ~ 0.7 "gIL). A\wage specific growth rates and terminal 

biomass were signiflClJltJy reduced relative.o control values at initial concentrations ~ 7.0 

mgIL (final concentrations ~ 4.1 mg/L). Maximum specific growth rate was significantly 

reduced relative 10 control cultureS It the highest olanzapin" concentration tesred. The most 
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c:mservaIive JIOoObscrved effect cooc:eotrllion (or IhiIlWdy was aD inilial oIumpille 

c:aacrnttalion of 1.7 mIlL (fmal CQlXtilDilioa of 0.1 mIlL). lbisc:mej!l!aDDllis atieut 

2080 dma bipIez" IbID !be CDIICtIIII"IIiD of lOW oJ,nDpiDe-reIIIecIltIid_ (0.048 .11IfL) 

I1w may be discblrJcd from ICwagt _t facilities aDd Ilieut 20.000 dma ml:hcr 

than the mabest <XlIIOI:IIaaboo of Oim7lpine (O.OOS ~) !hat may be:lischlrJed Il.JIlC. 

This ICUte no-effectlc\'d is Ilso about 33 times hi&her than Ihe highest olumpine 

CClIlCtnintion fhat could be clilclwJed from a production facility. 

Since exposun: conc:enintions ill !be enYiroameD11ite c:aIculated to be exllelllel) low, 

the proposed action is nol expected to affect aquatic or temsttill species. 
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9. UTILIZATION OF NATURAL RESOURCES AND ENERGY 

PrOO-~ aDd fDnllWaliOll of oI""H,in", wiI1ocx:ar il {¥iii .... delipecl tot !be 

procil1CtiOll MIld formulaliOll of ptwm- ,'",1. Formulalioa aDd pecbp., of oIlDupiDe 

will occur in facilities buill to cone lDy dust All of Ibese faciliIies will be opel iJ!Id 

HIXlOniing to Good MlDufaaaring Prwclices. 

Eadangered IDd lhralened Ipec:iea will DOC be wffected by producIim of Zyprex. 

Cona=ntralions of oIanzapiDe lIIlIl could rewch the environmenl wre fIJ' r.~lIIII1y low iIId ire 

substantially lower !ban concenlrHlioos that IDlY wffecllalalria1 or Iqualic: species. 

Propenie .. listed in the Nllionai RegisIer of Historic PW:es will nol be wffected by !he 

produc:tion or use of Zyprcx. 

In general. process StrellllS from the producJiOll of olanzwpine oaIy 1Ili1iz: a portion of 

the waste Ire8lJDent or n:covay facilities Milady inslHlled for lhese me! !!!her process 

wasu:s. Disposal of WHSte from !he manufacluring processes and openlions will nOI 

n:quirc unusual amounts of energy or lIHlUrIl resources. 

Eslimues of lIHlUrIl resources and energy (clecuic:ily. nHlurwi gas. ~ and oil) used in 

the production of Zyprcx include fixed c:osts and other misceUaneoU$ ~ usage !hat arc 

not directly related to production. sucb as adminslrative offICe use. Activities associated 

with production. formulation, anc! packaging of Zyprcx will n:quire less !ban 1 ~ of the 

total energy-rclated lIHlUrIl resources used HI each of !he manwHCtUring sites for other 

PIUpOS<:S. ManuflClUring Zyprex will have relatively linIe implCl on the use of energy and 

lIHlUrIl resources Hllhesc facilities. 
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10. MITIGATION MEASURES 

Ita deIcribed ill Sectioa 8 of Ibis donunM' lbc piOJkIled ICIiDa wou1d IIOt be expected 

II) baw my JUhmntjaIIld_ effect oainmwl beIlIb or die ClNinMl_ Sm 

eDgineering COIIuols and _ valm',,, p1ICIiI:a described In Sec:tioa 6A of Ibis 

c!ommen11l'e in pllce II) minimize Ideue of oIl1:!Dpine and pr_ procI\lC1S 1Il1b'; 

lIWIuflClUring and formulation faciUrjes PenonaI prUlllCIiYe JC.v.1IJCh u eye proteCtion 

aDd proccaiYe clothing. is worn to reduce die po1altial for expoIUI"e II) oIlD7.1piDe or 

process products at these sires. Respirators and glOYC5 may also be worn in certain 

production operations. Olanzapine is produced under Good ManufK1IIring Praclic:es. A 

M:iterial Safely Data Sheet cItotcribing olanzapine, ilS ph)'Slcal propenit'.s. tDXicity da\8., 

general handling p=autions, first aid proc:edure$. disposal procedure.s. IJId shipping 

information is available (Appendix N). The mlJlufacturing process for oLUI2lIpine involVC$ 

10 chemicals on the OSHA Air Contaminants List (Confidential Allachment 3). 
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11. ALTERNATIVES TO THE PROPOSED ACTION 

AI. deIcribod in Seclion 8 alibis ctocmneQl, IbepropoledlCllOD would DOt be""" :lIid 10 

~ my IDbamlill ad-.e effect OD human laIIh or !be enviroameaL While 1ben: m DO 

kDown environmelltal benefits from the pmductioa IDd use of ZyprQ, 1ben: are, likewise, 

DO kDowD Iignj6C1n~ rUb e Ibe environment 'lberefoze, lltematiW;lIO Ibe Ploposed 

lICIioa do DOt need 10 be coasicl=d. 
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11. LIST OF PREPARERS 

The followiDg pe:ncDIICl 01 Eli Lilly aad ComPIIIY lie rapnnsjN .. for Ibe pllplillioo of 
this BnvirrJominlal A!' '''eD! 

NeiIJ~ 
Senior Environmental Affairs Repre.sentative 
Environmental Affairs 

Danlel E. i:itOc~. ~,.iS 
AssisWlt Senior Toxicologist 
Environmental Scie~ & Hazard Communications 

Head 
Toxicology Projects 
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Appendb A: Report SIIIDIIIII')' 

Report nile: D FFiin'rim mrbeMelliqTcmpallUiCofCM,nlMj'·e 

SlUdy No.: NOI494 

R.epon Aulllors: 1. S. Teetetllld M. Ommoc. Ully Reaearch l.abonIorie&. P.O. Box 
708. Omenfield IN 461-40 

Resulls: 01anzapiDe me11ed at 192.9 ± O.9-c. 
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Appendis. B: Repon SIIIIUIW)' 

RqJart 1itIe: '!be DeIIr:rmlaaIioD ~ dr Diuoci'rioo c- of OIenuplae ill 66'1. 
Dimelbylform.mjetr-WaJr,r by I'\lCaIIiomecic 1lnri0ll 

Study No.: N01794 

Report AuIhOlS: J.s. Teerer aDd P. =~ Lilly RaeaIdI Laboraloriea. 
P.o. Box 708. 0 d, IN 46140 

Melhods: A dj",oci.rioo CODIIaJII study Wilh CJlanzIpiDe (0.01 M) WIS cooducted usmC • 
polellliomelric IinIioo in 66 ... dimelhylCormamide-wuer IOlulioas a.ainst 1Wldardiz...d 0.1 
N bydrochloric acid. A calibnled Fasber k.cumet IS pH meter was used 10 monilOt !be 
IOlurioD pH in Ibis 1IUCIy. c:.Jcularioas of pICa were IDlde from information aboullOluliOll 
pH, wlume of rill'lDl added, COIlO"DInlriOll of oI'D!:i:d CCIIICeDIrlliOD of UlnDL 
Olanzapine is In orpDic bue and pou"'w two ID aiealUbject 10 Usoci·IiOD and 
dissocialion of H+ in aqueous soluliOD. The molec:ule sbould baVl\; two dissociaIiOD 
COI\SUJIIS. 

ResulIS: The mean pICa values for olanzapine were cletcrminc.;l1O be 7.37 aDd 4.69. 
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Appendix C: Repon Summary 

Rcpon 1ide: The Ulnviolet-Vilible Abiuipicn Specua of OIlftDpine ill All-Ba1fen 
at pH S. 7. Ind 9 

Study No.: NOl394 

Report Aulhan: 1.5. Teelei' and M.D. Gwmoe. Lilly R.eaarch Labontories. 
P.O. Box 708. o-fidcl.lN 461~ 

Melhods: An ul~YioIet-visible ahIorpCioD IIIIdy ... performed III cltEaiiWle !he 
absorptiOD=: of lOIu1ioDs of oIonupinellliD,. SbjmodZ!! 160 UV-VISibIe 
RecordiDI pecII"I'boIomcIer. 'Jluee 101l1li0lIl of oI'nupiDe at caoceauaUOIII of 0.0114. 
0.015. and 0.0114 mBlmL were ~l::!:::';: ;, and 91r.dfm, lelpeclively. Eacb 
buffer solution was _nned ill the . IpClCII'Il region bmoeell 200 and 800 
am. The _ was conducted at • remperature of 2S±l·C Ref __ 1W!dan! solutions of 
didymium and bolmium oxide _ wed 10 cIanoas:nue IIXepIIbIe perfonDllJ(: of \he 
spectrophocometer. 

Results: The olanzapiDe SatDpIes produced no absorbance mnimo wiIb wawlenllhs 
peater !han 290 am. One 10 rbree \IDJ'eSOlved absorblnce maximo were evicleDt {or \he 
samples Illhe pH VIlues resteII, however !he maxima were Illal waveleDBIhs < 2.S9 nm. 
Th=fore. calculation of molar extinction codfJCienrs Ind band widlhs was nol performed. 
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Appeadls D: Report SIlJIIlIIIIY 

Repon 1bIc: A SIUdy II) DeamiDe die Aqueous SolphDity of OIauupiDe ill Waaerllld pH 
S. 7. IDd 9 Bllffers 

Study No.: NOll94 

Repon AoIhoIS: 1.s. Teecer. Ully Raean:b LaboraIories. P.O. Bolt 708. Oteentield. IN 
46140 

MeIbods: 1be IlIl1COus IOlubility of olenupioe was delmDined ill buflerecllOlutiODS It a 
pH of S. 7. and 9. and ill unbWfcred Wiler. Two leIS of1211D1r11ioo vcaaeb were wed 
II) detenDiDe die solubility ofw. t.u. uIicle ill lriplicale Il pH S. 7.111d 9. and i11lD1buffered 
_. ODe SCI of veuels was sn-equililnled Il approximately 40 ·C for 24 bc,ur31O 
apprcw:b equilibrium from !be side of ow:rwomioD. The othet ICl of vasels was pre
equilibrated IllOOllllaDpenIWe II) Ipp'DICh equilibrium from !be side of ODdmaturation. 
The JaturlbOD vessels were prepmd by pIa.:iIIa excw tell JDIlaiallDd appropriale buffers 
iOlO !he ve.ssels. The veuels were inc:obIIed illS 'C for 24 hours alief !be p~
equilibralioD period. Alsei«ted lime iDIr:mls. _pia were c:olIect.ed from the vessels 
and assayed by HPLC for !he 01lDzapiDe. 

Reaults: SoIutipCJlli 

5 

7 

9 

UDbllffc~ walCr (pH 7.55) 

EQujljhrium SruybiliLY "MIn ± ltd dey) 

> 87.4 ± 4.0 mglml (sarurated IIOlution al this pH 
was lDIobwnable) 

0.1926 ± 0.0046 m&lml 

0.0165 ± 0.0004 m&lml 

0.0541 ± 0.0024 m&lml 

~ ..... 
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Appendls E: Report Summary 

Report Tille: A Smdy 10 DeIamiDe !be C):tano!JWa/a' PutiliOD ('oeffic;....~ of OIImap;ae 11 
pH S, 7,IIId 9 

SlUdy No.: N0029S 

Rcpon Allthors: I.S. Teeter md P. Huang, Lilly Research I.aborllOries, P.O. Box 708, 
Greenfldd, IN 46140 

Methods: An 0CWI0lIwatet partition coeffJCiem swcIy with 14(: olaDzlpiDe was coDduaed 
using the shake flask method IllS·-;' Nomilud OJID7.lpine c:oncenll'llions in OCWIol were 
0.5 1 or 5.s 1 Ilg/ml. Nme vesse1s _used 11 eICh conc:enualioD for Ibn:e replicates al 
each of the tIuee buffer levels, pH S, 7,w 9. ~licates II pH 5 and 7 were sampled and 
each p!1ase was analyzed for radioactivity by scintillation counting 1124, 48, and 72 hoID'S 
after initiation of the swdy. Replicates 11 pH 9 were sampled II seJecled time intervals and 
each phase was analyzed fOl'radioactivity by scintillation counting from 2410 192 hows 
after initiation of the swdy. HPLC was utilized 10 confum olanzapine concentrations in 
octailol thaI were used 10 SlUt the swdy. 

QesWts: Partition ~ts were DOl dependent on oJanzapine conc:entratiOD, but were 
dependent on pH. Based OD the results measured and Ii.sted below, oJanzapine is DOt 
expected 10 significantly bioconcen~ or readily sorb 10 organic ma1erials. 

IeslSample 

pHS 

pH7 

pH9 

Kow (melD ± std. dey) 

1.81 ± 0.01 

48.76 ± 2.28 

140.8 ± 55.88 
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Appeudix F: 

Page 44 

EnYironmental RepladoDS AfI'eetinc the Manufacturinc 
F8CllIty in K1asale. Ireland and a '..etter wblch IndIcates IDle!>.! 
to Comply with these Recul.lions 
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Appendix F: Eovironmenw RegnJ.rim• AtJectiDg die M'Dnhtmring FlCility ill KmsaIe, 
Ireland -

T jc:ense D.ueof Admin. 
I"cgjs\atipn Uc;.Cn:C RefcrmSC No Expjrarjon ARney 

Air Pollution Air Po11l11ion A.P. 3193(R) 911196 Cork Co. 
Conuo1 of J ~ 87 Cootrol Lir=se Council 

Locai Government W I/er PoUlllion WP(W)6I91 11123195 Code Co. 
(W _ PoIllllion) Cooaol LirPnse Council 
Act 1977 

Europt:an Toxic and Dangerous 21DW 9128195 Code Co. 
Commllllities (Tor.c Waste Di.'POSBl Penni! Council 
and Dangerous 
Waste Regulations 
1982) 

European NOD Toxic Waste NIW 
CommUDities (Waste) Permit 
Regulations 1979 

12131194 Code 
Corp. 

NOTE: The above 1icense.s will cease to have dfec:t IOmetiuJe in 1995 as !be Kinsale 
Facility will then be operating IDlIIer In Jnlegrmd PollutiOD .:'ontrol (lPC) License 
isl;ued by !be Irish E.P.A The Kinsale FlCility !PC Lic:ens<: will have the Reference 
Number 9. The IPC L ircnt:e will last for a perioci C! 3 -5 yens. 
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Mr. MaIk Owens, . 
Direc:tor, Colponae £zMronmemal Afti.irs. 
Eli- Ully and Co .. 
Jndi.nnarnlis, 
Indiana. 96285. 

Dear Mr. Owms. 

10J2J95 

This letter of confirmation is provided in IDSwet to the mquest in 
connection with Ibe 01an~ mbmissiOll to Ibe U.s. F.D.A. 

Page 46 

The request wa:. forofticia.l c:oafirmadoo dwourplamed facillty 11 Eli
Ully, Kinsale for the mannfacrurc ofOl.n"I" wiD comply with !be 
relevant envUoDDJeZIIal regulation, l)f'lmJaDd. 

We can c:onfiJm that our opensaons ill rhe m·nvfacmre of Olanzapine 
will comply willl the requiremeuts sec out in our CID1'ent EuviroDmemal 
licences, DlJlldy. Air Pollution Lic:eza AP. 3193 (ll). WIIN Pollution 
Licence W.P. (W) 6191, Toxic &: DIDgezous waste pesmh 21DWI1993 
and any other IIuegrated POPllrion wurzol Unmce u issued by the 
Euvironmezual Protecrion Agency. It is also our intention dw the 
production of OlanrapiM will comply with Good Manufacturing 
Practic=. 

Dr. Kevin GoUin. 
Director of Operations &: EuviJonmem.al Comrol 

Ttl' 10211 '176!19 
1' ..... 75900Lll'V EI 
'"._ .~c ,11:"'1 

~: e"I!~I""'. J.c.n_,,-,-, ......... fU,S.I. 
• ~ ......... ". L. t .... ,uS.A' 
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Apr,endix G: Report Summary 

Report Tille: The Ready Hydrol)-m POIeIIIiIl of OlIDZlpine at SO"C IS a PIIIICIioD of pH 

Study No.: NOI694 

Report Aud!'m: 1. S. Teele!", UUy f:.eseudl Laboruories, P,O. Box 708. Greenfield. IN 
46140 

Medlods: A 5-day bydrolysis study wid! ol_pine was coodUClCd II res! COllCCll!nltions 
of 14.7. 14.9. and 4.85 jI.gImL in _bile buffer (PH 5). pbospbale buffer (PH 7). and 
I.uue buffer (PH 9). The temperature of !be leItlOlutioas was majnllj-, II 
SO ± I'e and !be solutions wen: kept in !be duIc. SolutiOns wen:lJIIlyzd by HPLC at 
!be beginDiDg and at !be end of !be study. 

Results: Mean concen!nloons of o1anzapine on Day 5 were 10.12. 11.19. and 1.85 l1g1mL 
II pH 5. 7. and 9. respectively. These results demODSUaJed tbII ollnZlp;ne hydrolyzed by 
3U5'.1>. 24.87'.1>. and 61.85'.1> at the three pH leve!s tested. 
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Report Tille: A Study 10 DeIamiDe !be Hydrolysis Rar.e of Qllnupine I.llS"C at pH S. 7. 
and 9 

Study No.: NOO19S 

Report Authors: J. S. To:ter. UIly Research LaboltiOries. P.O. Box 70S. GreenfJdd. IN 
46140 

Metbods: A 2S-day bvdrolysis SIIIdy wiIh oJlnzapine was CODduc:ted at leSt CODCeIIuations 
of 19.47. 20.11. and 6.1211gfmL in acetate buffer (PH S). pbosphate buffer (PH 7). and 
borate buffer (PH 9). The temperatwe of !be leSt solutions was mainwned at 
lS ± l"e and the solutions were kept in !be duIc. Solutions were analyzed by HPLC at 
!be beginning and at !be end of the SIIIdy. 

Results: 01anzapine concenuations at !be end oftbe study a\'el'lged 14.42. lS.26. and 
4.7611gfmL at pH S. 7. and 9. r=spectivdy. Linear regression oftbe log of !be measu',-ed 
concentrations over time yielded !be fo11owing bydrolysit rate parIIIIcters: 

pH Hydmlvsi$ Rltc; Constant <Dart) Half Ufe may:J 

5 1.06 x 10.2 65.3 

7 9.12 x 10-3 75.97 

9 8.89 x 10-3 77.93 
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Appendls I: Report Summary 

Report Tille: A S1IIlIy 10 DeImDiPe the Aerobic BiocIepadllion of 14c.nlonDpine 
in Wiler Using a 14co, EvolutiOll Test MeIbod 

Study No.: N0039S 

Page 49 

Report Authors: W. Althaus and M. Gunnoe. Lilly IWean:II Laboratoric&. P.O. Box 708. 
Greenfield. m 46140 

Melhods: 14c-olanzapine was tuIed for aerobic biodegradability in an aqueous mediUJII at 
a rest concentration of about IS.3 mg/L (10 mg carbonlt.) over Ii 28-day period. N'mc 
lCICIion vessels. eICb c:onnected 10 a series of II'8ps for collectiOll of radiolabeled volatiles 
UId 14c02. were used 10 evaluale 14c-oI,nl,lpine. l4c-sodilDD benzoate (~=ce 
compound). and inoculum control. each in aiplicale. All raction vessels contained a 
mincra1 salls medilDD that was inoculated with an aclivaled sludge suspension from a 
mUDicipalsewage lI'tBlIIIent planL At periodic inllnals during the test. eu:h reaction vessel 
was assayed for CIlbon-14 and trIPS conneeted 10 eICh reacIion \ICSIel wese assayed for 
~ ndlolabeled compounds and 14coz. Concentrations of olanzapiDe wese 
measured by HPLC in the control ana Jest chemical reu:tion vessels It periodic interVals 
during the IC$I. At the conclusion of the study. the amount of radioactivity associated with 
the microbial biomass was detcnn.ined. 

Results: The ~etence compound. sodilDD bm"",c. was fully mel'bolizrA during the 
study. An avenge of 81.2% of the radioactivity associated wilh sodium benzoate W8S 

recoveted as 14C02. This indicated that microbes in this material could lCIi'fdy metabolize 
this reference compound. 

01anzapine did biodegrade under the conditions of this study. A small amount 
(1.47%) degraded 10 14<:02 or volatile degradalion prodUCtS. OI.nzapiae remaining in the 
aqueous portiOD of the solution in the vessels at the conclusion of the study averaged about 
6.5'1> of the initial concentration. Total radioactivity was accounted for It the end of the 
study. with most of the radioactivity (S8.8%) in Ihe IqUC0U5 portion of the test IOlllb(ln. 
The microbial biomass contained the remaining 41.2% of the radioactivity. Examination of 
radioactivity in solution at the conclusion of the study showed that olanzapine and several 
mOte polar meuboliteS wen: presenL Two metaboliteS identified wen: 2-bydroxymethyl 
oIanzapiae and ol.nlJpi'1C-2-c:arboxylic acid. Extraction of rRdioactivity &om the biomass 
showed that it did noc contain significant quantities of olanupine or readily iclentifilble'" .....,... 
metabolites. The half-life for dislppearance of olanzapine was estimated ID be 7.4 ± 1.5 
days. A rec-sion for reduction in the log of the o1anzapine conoentration (}lglmL) over 
time (days) in one of the teSt vessels was: y = .{).037x + 1.117. 
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Appendix J: R.epon Summaries 

Reports: Microbial 0I0WIb InhibilioD from Exposure 10 OJ,nDpine 

SbJdy No.: ZOO49S. ZOOS9S. ZOO69S 

Report Authors: 1. B. Heinl and D. E. Brock. LiUy R.eseudl LaboraIOries. 
P.o. Box 708. Greenfield, IN 46140 

Page 50 

MeIbods: 0IanDpiDe was evalualed for ay poIeIIIWlO illbibit die JfOWIb of pure c:uhurea 
of !he species ..upe,.,illus jllN;lS. Cltaetomium ,/obos1llrJ, CoIJlllmOllllS tJCidowJrtIIIS. 
Azotobacur chroococ&wn. ad Nonoc Ip. 0i.UJzapine was iDc:OIporaIed mlO apr-based 
media at concenlralions of O. 200.400. 600. BOO. 1000 mgIL for Aspe,.,ilJus f/lzvus. 
Cltaetomium ,/oboSlllrJ, Comamonas tJCidowJrwu. IINi Azotobacter chmococcum. It was 
incorporated inlO agar-based media at CODCeDuatiODS of O. 51. ISO. 2S5. 345. ad 4SO 
mgIL for exposure 10 NOSIDc sp. DuplicaJe test pla!eS were inocuIaJed willi pure cullUl'eS of 
each species Inc:ubaliOD temperuures for Azoiobacur • ComDnrcnuu • AsperJillus. ad 
Cltaetomium were about 26 -c. NOItoc was crown at an average temperature of 2S.6 'C 
and an average light inJensity of 190 jJ£Jm2/f«. 

ResulIS: The minimwn inhibilOry concentratior-i (MlC) of Jlanzapine for Azotobacter 
chroococcum and C()mQmotIDS acidDvorans wen: >1000 mg/L. Asper,ilJusjlavus. 
Cltaetomium ,lobosum. and Nostoc sp. had MIC values of 1000 mIlL. 400 mIlL. IIId 
2SS mgIL. respectively. 
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Appeadlx K: Repon Summary 

RqxJn TuIe: 'Ibe AcUIe TOIlicily of (IIlnnpiM 10 RaiDbow Trout ill • SIIIi&>ReaewIl Teat 
Syslem 

Study No.: RlO59S 

Repon Authors: D.E.. Brock aDd JoB. HeiDI. Lilly Reswch Laboruories, P.O. Box 708. 
Greenfield. IN 46140 

MelbocIs: A toxicity lest was conducted 10 cIeIamiIIe !be _ eIfecIs of oJln""pinil co 
rainbow lrOut (Oncorlrynduu myktu). luWllilc IrOUt weighing Ihoull.l g each were 
SlqlClIed for 96 hrs 10 average assayed ollnzlpiDe CODCenlJ'&lioas of 0 <waterllld ICeIic acid 
conuols). 0.12. 0.43. 0.73.1.80. or 3.47mJ/L. A lIIIalJ amount of acetic acid was used 
10 belp solubilize die olaDzapine. Teat solutioas were cbaDged c\wy 12 hrs ill order 10 
maintain SIBbie lest coocentrations. Twalty fish were exposed at eIclI creollDMt level. 
Water tempenture raolged from 11.1 10 12. 7'e. pH rlDled from 7.0 10 8.1. IDd dissolved 
oxygen ranpd fl'OlD 9.610 1l.7mg/l.. At the beJirmiuI oftbe llUdy. the _quality 
was clw'at:terized by ~ IOCIIIwdness of 103 mJIL as CaCO) •• toW IIkaliDity of 120 mJIL 
as CaCQ3 •• conductiv;:y of 239 JUDhos. Un·ioDifed ammonia Jevels at test initiation aDd 
rmniDation were sO.O 1 IDJ/L. 

Re.stIIts: No mllnality or other physical signs of IOxicity were obseI 0/eCI at concentrations 
SO.43 mgll.. Fssb displayed signs of hypoaclivity. prosuation. and monality at 
concentrations ~.'7'3 mgll... Bued on these obsetvations. the %obr median lethal 
concenuation and 95'1. confidence limits were 1.74 mrJL and 1.3S 10 2.25 ml!fL. The 
slope of die concenuation mona1ity curve at 96 hrs was 3.2. 
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Appendix L: Repon Summary 

Report T1IIe: The 48-bour AI:we Toxicity of Olanzapine to DopItnjtJ rrtGpII in a Static 
TestSyaan 

Study No.: COO29S 

R.epon Authors: D.E. Brock and J.B. Hcim, Lilly Research Laboratories. P.O. Box 708, 
Gteenflcld. IN 46140 

Medlods: A toxicity I' t was conducted to delc.uinc the ICUIe effectS of oI,n7.lpillc on 
!'a,ohnia mllgna. First-insW organisms were exposed for 4B hours to lven&aassayed 
olanZapiDc concentratioas of 0, 1.0,2.4, S.O, 10.0, 20.3, and 30.3 fIIa/L. uol 'aimals 
were exposed to dilution WIler and WIler containing. ama1lamounl ollCe1ic Icid. which 
was used to solubilize olanzapine.. A toW of 20 orglnisms were ICsred II each IrCIIIDeDt 
level. Assessments of roxicity were based on sigas of sublethal toxicity and fJeqUeDCies of 
immuiJilizIIion in exposed populations. Tempcraaue of IeSI solulioas avenged 20.0 'c 
and pH nnsed from 8.110 8.B. 'issol\'ed oxygen concenuations averaged 8.6 mi/L. 
Totallwdncss.lOtaI,""Haity, and conduclivityoftheconuolwuerllleStinitialion wen: 
86 mgIL as CleO), 86 mgIL IS CICO], and 176 JUllbos, respelClivdy. 

Results: No IrCIIlJDent-n:lIted immobilization or otbcr physical sip of toxicity were 
observed in Daphnia mllglID exposed to '''crage assa)"'CI olarwpine concentralioas S 2.4 
mgIL. Hypoactivity, prostration, and immobilization were observed II higher 
concenuanons. lbe 48-hr ECSO and 9S~ confioJencc limits were calculated to be 8.0 mgIL 
and 9.3 to 10.9 mgIL. =JlCCbvely. 
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Appendill M: Repon Summuy 

Report TuIe: The 14-Day Acute TOlDcity ofO.anzapine to Ihe Freshwamr Oreal 
Alp (S.Jma.nrum Cllpl'icDmUll/ill) in. Sialic Test System 

SbJdy No.: 100394 

Report Aulhors: D.W. Poage. Lilly Reaean:h LabotaIories. P.O. BOlt 70s. 
Gn:enfield. IN 46140 

Page 53 

MeIhods: A static IOlticity IN! was c:ondUCll!d 10 evaluate !he etfecu of olanzapine on Ihe 
green alIa. ~1Drlutnun CDpriCDT7llllJlm. Algal oeIIs were cullUI'ed under coalinuous wide
speclnlllllight (80 IlE/m2{sec) for 14 days in a liq\ud nu1rienlmedium WI contained 
olanzap!ne U initial_yed c:oncenuations of 0 (water 2nd acetic acid COIIUOIs). 0.2. 0.8. 
1.7.3.4.7.0. and 14.1 mJfL. Each treaIIIIenlco~ oftMie l'el?licatc SOO-m1 
Erlenmeyer flasks containinll00 m1 of IIlIIricnI medium willi III imtial allal density of 
1000 cellsImL Temperatures of !be test solutioIU _Jed from 24.8 to 2SYC. The pH 
values of !be test solutions nnged between 7.0 10 7.s al!be beJinnin& of !be study. and 7.8 
10 9.1 atlheend OftbeRUdy. the algal population of each Oask wuqllantifwl OD o-lYS 2. 
3. 4. S. 7. 10. and 14 DSinga compound miaoscope and bema/;yIOmell:'t. and a11a1 
biomass was measured on Day 14. These measurements were used '.0 deIermine the no
observed effect concentration. 

Results: After 14 days. olanzapiDc was nOl detectable (limil of delection was 0.016 mgIL) 
in the 0.2 and 0.8 mgIL aeatments. Analyzed concentmions in Ibe remlining treaUllenlS 
were 0.1. 0.7. 4.1. md 10.9 mg/\.. TIle drops in te.sl concentrations may have been due to 
biodegradation or bydrolysis. terminal cell COunllJlCl maximum cell COIIIIlwere 
siJDificantly lower IhID COIIII'DI values at iniW oJmzapiDc CODI:CDIra1ioas ~ 3.41.11fL (final 
et'ncenttations ~ 0.7 "gIL). Averqe speciflC powIh rues and IenItiDal biamau were 
signifiCllltly redw::ed relabve to control values at initial concenttalioas ~ 7.0 mgIL (fin.'11 
concenttalions ~ 4.1 mgIL). Maximum specific growtb rate was sipifiCllltly reduced 
relative 10 control cultures al!be highest olmuapine concenll'llion:esled. The ECSOior !be 
average specific JI'OWth rate WI'.s csiculil£d to be greater than Ihe highest conc:alll'l.tion 
tested. TIle most conservative no-ob.served effect col!Cellu'Iilio:: for Ibis study was an initial 
olanzapine concenttalion of 1.7 rucIL (final concentration oeo.l mgIL). 

--- .. 
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Appendix N: Mllerial Safety Om Sbeet for 0ImzapiDe 
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ULLY RESEARCH LABORATORIES 
EXPERIMENTAL CQ~.@1!l;t.· 
MATERIAL SAFETY DATA SHEET . . . ~. . .... ,': 

Page 5S 

aJ LILLY AND COMPANY • uu.Y CORPOfIATE CEH I EM .INDIANAJIOUS, INDIANA 41216 

'"--

COIIIION HAIlE, Ow •• pine 
(Ull, Mos., 0A402E. CIA406G. LSIIl70053) 

UVISED DlTE, April 28. 199~ 

SECrIOilS UVISElh Sac:ti_ 1. 3. 5. 1. I. 9 

.... 1 

tIlis docUf_t prorid ...... ilabh lDforat1D11 rUenat to til. handUq of 
th .. aped_tal _tedal IdaDtifled aboft. Son of tbe iDfonatlOft 
cont.laud henia ia 1IIr.11aiDU)'. aDd s_ SIIcti_ ., contain oplal_ 
baaad oa •• ailabl. acientific inforation. All of tbe iafonat10~ la 
ofter" ri th the aoocI faith balief that it 1a accuRte, but tilt. aafety 
data ahaet cIou DOt conaUtuta a vanaDtJ of any kind, upnaa or i.plied. 
til .. , doc_t and tbe .ccoepanylJ1& caution a,.tuant be". baaD ad. 
avrdlabl. ao that proper protecthe _u can be taken bJ paraoDS vbo 
.y ba upoaed to tile _tarlal dudq pr-:.at naaarch and dowelopHDt 
.cth1tl... ID tb& _t of any •• arse lDc1daDt .. soct.ted ritb tbb 
IUterial, the aafet, data shoat is DO> btended to ba a subatitu~c tor 
conaultatlon vith appropriately trained panoonat. 

Tbis doc,.ant is DOt to be distributed outairla of Ell Ull~; and CoapaAy 
without the aprus _ant of tile projoct .....,.r. 
Sao attached .losaary for abbre.iatiou. 

Lilly l.ab Labaliq Cod .. , Baaltlu 2 
Spacial: P 

Pin: 1 a .. cthltJ: 1 

Pri .. ry Phydcal and Baalth aazarda: Toxie. Irritant (11)'''' ilin). 
Biehly .otant. Nuvoua Syst .. , 
Blood. Liv.r, BOr.Dn. Effecta. 

Caution Statuant: Olanaaplna is toxic, ., ba irritatill& to the 11)''' and 
skin, and la hi&hly potaDt. Eff.cta of exposura .y 
include drow.iaus, ~ in blood call count, 
chaD&u ID aena U •• r ODZ)'WU, and incnue in 
s.rua prouc tin. , '"' 

Lilly Expoaur. Guideline: 0.038 -e/al TVA for 12 hours 

~-.. 
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cotUION /WI!, OlaDuplna 
(LiUy ..... I QI.4OU. ClA.406C. LSII170053) 

IEVISED DAtE. April 28. 1995 

'''' 2 

------- SBCrIOR 1 - M!DIAI 1J..,rUn~t'IOR -------

CII_ical...... lOB-TIliao(2.3-b/l1.5Ibesodl .. apilltl. 1_tbyl-4-(4-
.. tbyl-l-piparaz1Qyl)-

SynollJUlTrada..... RAIr 

CAS Hubn, 132.539-06-1 

Mola"uar Fonault.. el7 820 N4 S 

CIIni.,.l F .. .uy. hazodlu:aplne 

Intedetl U .. , Ant1p~c:hot1" ..... t 

---------- SECrIOR 2 - PBYSIC'.u. DATA ---------

App .. ren"a, Off-vbUa to yaUow c:rynall1Da povtIer 

Odor, Oc!orl .. a 

Iotlin, Point i "" 

Mel tine Point: 195 C (383 F) 

Spe"lU" Gray! ty. "" 

pI, 6.1 (.aturated aqueous solutiOD) 

Evaporation lata. RAIF 

Solubility in Vatar: tn.oluble 

Vapor Dansi ty: NAIF 

.. 
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'ace 3 
COIIIION NAIIE. 

IlEVISED DATI. 

OlllDaapi"e 
(Lilly 110... QA4OZE, QA/o06G, LSR17oo53) 
April 28, 1995 . 

----- SECTION 3 - rIllE AIID BIl'LOSION DI1OIIII&'l'IOtf -----

Extiacul.hill& lledia. U:le vater, c:arbcm e1ioxiele, e1ry cheaical, fou, or 
Balon. 

UnUSllal Fire IIDeI Explosion Banrcia. Ixtr_ cautlon shoulel be exerei.elI 
111 baDell1na tbi. c:_pound. .. a finely e1iYlclecl _teriel, _y fOnl 
duat II1xtur .. ill air which c:oulel explode if subjecteel to an tpi tion 
.oure •. 

Fluh .oint: HAIF 

Methncl: NJ. 

UEl.: MAXF 

LEl.: NAIF 

------- SECTION 4 - JtEACrIV1TY IIIPOIIIA'l'IOli -------

Stability: This _tedel should not be uposeel to tMlHlraturu aberte 115 
C (239 F). If this taperarun is exr.ftdeel a ... spiel builel-up 
of heat and pr ... nre _y occ:ur. This t.,.rature is bueel on 
• laboratory tut a.."Id U_ Dear .t.,spheric: pressures IIDd 
quantiti .. of 1 ... thIID SOO Icc (1100 Ib). For additional 
info~tion refer to the CBL data bue 00 £BSS or contDct the 
Lilly C2lell1cal Bunda taborlltory. 

IDc","psdbili ty. MIly react vi th nrDDI IlXidisinc ~_t. (e.,., perox1de., 
~tu, nitric acid, etc.). 

Hazardous DeCOilpOai UOII. 1liiy _it toxic ~ man beateel to 
deco.pos! Uon. 

Hazardous Polysariutio." IIot UIII/II to ~~cur. 
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'q. 4 
COIOIOff~: "lMuplae 

(LiU, b.: OA402I. 0A405G. 1SI1700S3) 
ItEVISED DATI:, April 28. 199.5 

------- SlCTtON , - Il£ALTB Rn',D DIPORHATIOff ---___ _ 

lu.an - Occupatioaal 

Effect •• Includill&' SiCU &ael SyaptDU. of Bxpoeur., Contact d.matitis 
bas bean reported. lIueel on tb. cl.iD1cal do ••• Olanupino is bipl, 
potent. 

lCecllcal Coneli tions 4clra .. teel By IIqIosura, Non. mow. 

Pri_ry aout.(s) of EIItry. I"",lation and sit111 '!ODtact. 

Expo.ur. auid.lin .. , PSI. and TLV 1I0t otabli.heel. 
LIe 0.03B ~/al TVA lor 12 bour. 

Buaan - Clinlcal 

Clinical kpariuc.: The 8O.t l.-.quently reported ... enta in .w.Uple don 
atudl ........ dl"Oll1l1n ...... itation. 1I."'Ousn .... _tlpatton. and 
dry lIOutb. Laboratory rHUlts Z"aYUled traul_t el.vations 111 
liv.r function t .. t •• anel ,in1-.1 81 ... tion ill serua prolactin 
l.yels at blper do •••• 

Ani_l tonci ty Data 5111&'1. Exposure 

Oral: Rat. 8&cIiSD letbal do .. 177 .. Ilea. reeluced activit,. 1.tberlY. 
coea. tr_n, comrubiob&. droopill&' ey.lids, selivation. _ 

NonUy, 100 ./1ea. 110 deatba. seelaUolI, pro.tration. reduced 
activlty, anorexia. 

Skin. Rabbit. 200 ./1ea. no d.aths or toxicity. 

Inhalation, Rat, aBC ./al for four hour., no deaths, reduced actiyity, 
1.tberlY. labored r .. p1ratlon, prostration. 

Skin Contaet: Rabbit, nonlrritant 

Eye Contact: Rabbit. 1..1t."t 
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COIlJlON IWIE. Oluzap'na 
(Ully Nos.. QA402E. 04406G. LSIIJ:lOOS3) 

..,. 5 

UVISED DAD. April 28. 1995 

----- SECTION , - IIIW.D "ZARD IJIl'OIIIW.'lOll (coatinuH) ---__ 

AnJul Toxic1t)' Dats Reput Expoaure 

Tar .. t OrlD Effacts. llervoua .,ata effecte (l'ledatiDD. ndUCH 
actiYit)'. uliYation. pupil conatrictir~). blood 
effacta (dacrusH blood cell count.). l,.,uUc 
'Yat_ affect. C1JllPhoid tbaue cbanpa). hurt 
affact. (1DcrusH heart rata). 

a.production: DacreuH -dq acUnt)' dua to .edation. Dacreued 
fartilit)'. abnoraal reproductiY. CJCl ... and reproductive 
tbn. cbaDp. due to alevated pl'Olactill lev.la. Tbu. 
aUecta of prolal:tin are not cona1dend relavant to 
1IauuI. labryo and fatal toxicity occurH only at 
_ternally toxic do .... 

Sansi Un lion. NAIF 

Hutapnicit)': Not at ..... ic in bacterial or --,liaD calla. 

CarciDoranicity: Olanzapina produc .. ....ary tu.ora in f..al. rat. and 
f..al. aica. Tbia is tbourbt to ba relatH to al.vat.d 
prolactill 1.Yale. Tbere is illaufficiant avidac. to 
extrapolate aff.cts in rodeDt. to buana. vith reapect 
to tb. role of prolactin in buaan ...aery 
carciDopDui.. An iIIcreued incideDc. of lyapbo.arcou 
baa been ob.anoed in f..al. aice. Tb. rel.vanc. of ebis 
Undiq to h ...... 18 DOt claar. 

---- SECTION 6 - EllEBGERCT AND msT AID PllDCEDIIIlES -----

Eyes: Bold ey.lids open and flush vith a st .. dy, rantle Itre .. of vatn 
for IS ainut... See an opbtbalaolorist (ey. doctor) or other ' 
physician i8aedl~tely. 

Skin: R.aoy. cont .. inatH clothiq and clean bafore reus.. Vub ell 
exposH area of aiUn vith planty of .osp and vater. Cat .-ieal 
attention if irritation d.v.lops. 

~-. 
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'ace 6 
COIIIION IWIE. Olanup1ne 

(Ully No... QA402E. QA406G. LSNl70053) 
JIEVlSED DAn. April U. 1995 

-- SECTION 6 - IlIIIlIGEMCY AIID PDIS1' lID PaOCEDUIlES (continued) ---

Inhalation, Ko"e 1ncl1v1dua1 to fresh air. Get _ieal .ttention if 
brulldne difficulty occurs. If DOt brutbine. provide 
uTific1al rup1ration antalaca hlClutb-t_utb) IIIId call a 
pby.lcla i..ad1ataly. 

IDl'".Uon, Call a p:.;s1cian or poiaon control center. Dr1n1t one or tvo 
,las ... of vatar and pv. 1-2 t.blupoo.,. syrup of 1pecac to 
induce _itilll' Do IIOt induce "oatt1ne or rive anytb1ne by 
.outb to an unconscious ... rsoo. x-adiately transport to a 
_ieal care facility and ... a PhY.ician. 

------- SECTION 7 - IWIDLIRG PUC.WTIONS ------. 

For appropri.te band1illl pracautiona in .... cific laborator/ or 
.... uf.cturlnc operatioWl. COIUIultation vttb a occupational bultb and 
•• fety or te~ieal servic .. repr .. ant.tive is r.cc .. ~ed • 

• espiratory Protectionl U.e an approved &EPA-filtered or aupplied-air 
respir.tor. 

Eye Protection. Cbeaical 1000le. and/or face shield. 

Ventilation. Extensive local ubaust or enclosed proc ... equi..-t. 

Other Protective Equipaentl Ch .. ical-resistat ,loves and body CO'Ierinr 
to .iniai.e skin cont.ct. If handled in_ 
v ... tilated &IIclosur.. U 1n a laboratory 
.ettine. respirator and 10111 .. or face 
shield .y not be required. Safety elassu 
.re alvay. required. 

Other Handline Precautions: In production .ettinr •• eirline-supplied, 
hood-type respirators are preferred. Shover 
&lid ehanr. clothing if skin contect occurs. 
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COIIIION NAIIE, Olanzapiae 
(Ull), Nos., 0A402E, 0A406G, I.SIIl700!53) 

IEVISED DATE, April:!ll, 1995 

Page 61 

.... 7 

---- SBCrIOli 8 - snu., ~ AND DUl'OIW. nocax"'S --__ _ 
Spilu: Contalll dry _terial by l1ptl)' lI18t1ll& ritb vater, foUoved by 

-p1ll& up or YacuUlli.... VacuuaiD&., d18pane dust if 
appropriate dust coUectiOD filter 18 aot part of the YaCUUII. Be 
avue of potODtial for dun exploaiOD vben 118111& alectrical 
equi,..at. Year protective equipaeDt, iacludiDi O)'e protection, 
to evoid expoaure ( ... SectiOD 7 for .pecific baDdl1ll& 
precau tiona) • 

lIaste Disposal: Dispo.e of any cleaDup _terials and vaste residue 
accordi.,. to applicable federal, state, aDd local 
r.,ulations. 

-------- SEmON 9 - SBI'1'llIG DIFOlUIATIOfI -----__ 
('roper SbippiDi Naae I lluard Cl .... I till llullber) 

DOT: Toxic solida, orcaaic, a.o.s. (olanzepiae) I 6.1 I UR2811 

lCAO: Toxic .olid, orKaDic, a.o... (olanzapiDe) I 6.1 I UKZ811 

IHO: Toxic .olid, or;aaic, n.o ••• (oleazapiae) I 6.1 I UR2811 

Packing Group:' III 

----------------------------------------------
For additioD&l iaforaation CODtact: EnviroaIIODtal Science and IIuard 

eoa.unication, 317-277-4973 
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CLOSSAIlT 
AbbreYiations Used iD Katerial Safety Dat& Sbaat. 

ACGIB • Allericaa CoDferaDce of Go,,~tal IDCluatrial Byei_ists 
aEl • aiolocieal Exposure Index 
CAS liuaber • CbMical Abstract Service ",1au), lluabar 
CEBCLA • ec.pr __ i". IDvir_tal bapoaaa CclapuaatiQII aad Liability 

Act (of 1980) 
CIIEI!TIIEC • OIaaieal TnasportatiOll ~ CeDter 
CIlA • Cl .... Vater Act 
DOT • Dapart_t of TnasportaUon 
EP • Extraction Procedure .. daflDed UDder IICItA Ilaculations 
EPA • En"irollllantal Protection q.ncy 
REPA • Bleb Efflci.nc:y 'articulate Air (Pilter) 
BS08 • !azardoua Substanc. Data .... 
IAIlC • Iotemsti~ Alency for baurcb on CeDcar 
lCAO • IntemstlGQal Ci"il A"iation OrcanlaatioD 
IHO • International Kariti .. OrJanization 
LEG • Lilly Expoaar. QuideliDe 
LEL • Lover Explosi Ya Lilli t 
KSDS • Katerial Safety Deta Sb .. t 
NA • Not Applicable. ascept 1D Section 9 vharf. IIA • North Alledc:a 
NAIF • No Applicabla IDforaatlon rouad 
NCI/KTP • National Cancer Ioatitute/Kational ToxicolOlY Pro,raa 
NIOSB • Natioaal lDstltuta for Occupational Safety aad Bealtb 
NOS • Not Otharv1ae Specified 
OBS • Occupational Dealtb Sal.,ic .. 
OSBA • Occupational Safety aad Bealth AdaiDistration 
PEL. Peralssible Expoaura Lisit 
PSN • Proper Sbippinc ~ 
IIC1lA • lI.source CDDaarYatiOD aDd Ilacoyery Act 
\lTECS ..... iatry of Toxic Efface. of Cb_ieal Subataac .. 
SARA • Superfund ~d.aDt. aad lleauthorizatioD Act 
STEL • Sbort Tars Exposura Lisl t 
TLV • Thruhold Liait Value 
TSCA • Toxic Suba~c .. Control Act 
TVA • TI.. Veichtad '"er.,a/8 Sours Ooless Otbarvi.e Noted 
DEL • Upper ExplosiYe Lislt 
UN • United NatiODS 
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'rmlet Nos. TA411l, TA4115. TA41 16 IIId TA4117 OlulDpine 
NDA 2~592 Amendment (CMaC) 
Eli Lilly ad ewnpeny 

APPENDIX 1 

NON-CONFIDENTIAL APPENDIX TO AN ENVIRONMENTAL ASSESSMENT 

FOR THE USE OF ZVPREXA TIl IN THE TREATMENT OF PSYCHOTIC 

DISORDERS 
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Tela Nos. TA4J12. TA41 U. TA4J16111C1 TA41J7 OlaDzlq>ine 
NDA 20-592 AmeDdment (CM.tc) 
Eli UIIy .. d Com .... y 

NOTE (Applicable to the Entire Enviroameatal Alseameat): 

The fiDaI tI'IIde lIIIIIle of the drug product is Zypraa. This name should be used wherever 
the origiDal name Zyprex is written in the submitted Environmental Assenmml 

... Description of the Proposed Actioa 

This section of the assessment identifies those locations from which materials may be 
introduced into the environment. It should be noted in this section that returned or 
rejected drug substance in the United States will be disposed of at the foHowing facility 
by incineration according to a Resource Conservation and Rec:ovay Act Pennit issued by 
the U.S. EPA under facility identification number 1ND072040348: 

6. Introductioa of Substances inle: the Environmeat 

2. Environmental Regu!atoTj Rc,!uirements 

lbis section of the assessment identifies the environmental regulatory requirements for 
facilities associated with producing. formulatinsz and packaging Zyprexa. Non-
confidential statements of compliance for thl plant site ID 
and for the packaging plant are provided as attachments to tills 
amendment. 

It should also be noted in this section that J)lICk82W of Zvprexa tablets will be carried 
out at the Air from thl 
Zyprexa filling room will pass through REP A filters. which will be packaged witi-. solids. 
paniculates. and dust for disposal. Air emissions (particulate matter) for Zyprexa are 
regulated by the Puerto Rico Environmental Quality Board. Wash water from thc
packaging facility will be collected and discharged to a Puerto Rican Aqueduct and 
Sewer Authority (PRASA) Regional Waste Treabnent Plant. These activities should not 
affect current emission requirements. 

3. Wastestream Treabnent. Control. and Handling 

b. Solid Wastes from Manufacturing 

lbis section indicates that solid wastes from the production. formulation. and packaging 
operations will be collected and sent to appropriate solid waste facilities. All solid wastes 
from the packaging operations for Z rprexa a 

will be returned to Eli Lilly Industries. Inc .• Carolina, Puerto Rico operations 
for disposal as described below. 

0796 7 
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Tabhl NeIL TA4112, TA41IS. TA4116111C1 TA4117 OIlnza\liM 
NO}. 20-592 Amcndmenl (!:MAC) 
Eli Lilly .ad c-pony 

Solid wastes that coDllin the drug substance from the productiOll, formulation, and 
oacl;aaiD& OperatiODS in the United StIteS IIId Puerto fUca (includiDg 

.) will be SCDt to the following ticility for inciDendion accordiDg to a Resource 
ComervatiOD and Recovery Ad Permit iSsUed by the U.S. EPA IIIIdu fil:ility 
identifiCllioD IllImber IND072040348: 

Solid wastes that do not contain the druR substance from the formulation and packaging 
operations in will be sent to the follOwing regulated 
non-hazardous waste incineration facility in accordance with any conditioDS and 
~uirements stipula1ed for non-hazardous WL~!: disposal: 

l 

0796 8 
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***CONFIDENTIAL*** 

REVIEW 

OF 

ENVIRONMENTAL ASSESSMENT 

FOR 

NDA 20-592 

Zyprexalll 

(formerly Zyprexlll
) 

(Olanzapine) 

Tablet 

Division of Neuropharmacological DIUg 

Products 

(HFD-120) 

CENTER FOR DRUG EVALUA'I'ION Ah"D RESEARCH 
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Th~s full Environmental Assessment, submitted by Eli ~illy and 
Company, is rlated June 1995, so ic was written before the 
Guidance for Industry was released. The product doe3 qualify for 
Tier 0, but we will review it in the full format. 

It is noC clear that the Environmental Assessment as currently 
written is non-confidential. The volume begins with a 
confidential disclaimer and the MSDS is not to be released 
without project manager approval. The environmental Assessment 
will be made public by the FDA as required by the Council on 
Environmental Quality so it must consist entirely of non
confider-cial information. 

A number of deficiencies were uncovered during the present 
review. See deficiency let.ter. 

Substantive laboratory work was conducted and the reports writtpn 
according to GLP. 

According to Dr. Mona Za:dfa and Dr. Stanley Blum of HFD-120, Eli 
Lilly has recently ch2nged the brand name from Zyprex to Zyprexa. 
The updated EA should give the correct present trade name. 

CONCLUSIONS 

Synthetic manufacture, tablet production and packaging, and sales 
of Zyprexa (Olanzapine) is not expected to have a detrimental 
environmental effect because: 

1. All emissions will be controlled in appropriate manner. 

2. Olanzapine is expected to biodegrade in the aqueous 
environmental compartment in a short period of time, based 
on laboratory tests. 

3. Olanzapine toxicology tests show that, at the maximum 
expected ~nvironmental concentration (MEEC), it is not 
harmful to a variety of aquatic life forms. 

4. Eli Lilly and Company holds the expected licences for each 
of the production facilities, while Eastman Chemical does 
the same. 

RECOMMENDATIONS 

However, this reviewer recommends that the deficiency letter at 
the end of this review be communicated to the firm immediately. 

R~view of Environmental Assessment for NDA 20-592 Page 2 
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lmVIRONMENTAL ASSESSMENT REVIEW 
(Full) 

Date of SA Submission: 

June 1995 

S. Hardeman, CSO 

Adequate 

2. Name of applicant/petitioner: 

Eli Lilly and Company 

Adequate 

3. Address: 

Eli Lilly Corporate Center 
Indianapolis, Indiana 46285 

lI.dequate 

4. Description of the proposed action: 

a. Requested Approval: 

"Eli Lilly and Company is seeking approval for the use 
of Zyprex" in the treatment of psychotic disorders.H 
Packaging details are not given in this section, but 
rather in Format Item 6, last paragraph page 20. 
Zyprexa will be available as 2.5, 5, 7.5, or 10 mg 
tablets. "The primary packaging for Zyprex will be 
bottles and blister units. Zyprex tablecs will be 
added to amber, high-density polyethylene bottles. The 
bottles will also hold a desiccant canister and a 
cot tun filler. The blistl.·r units are made from thin 
laminates of aluminum foil, nylon, and PVC.H 

Adequate 

b. Need for Action: 

"Zyprex is indicated for the acute and long term 
treacment of schizophrenia and related psychoses in 
which positive symptoms, and/or negative symptoms are 
prominent. H 
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Adequate 

c. Production Locations: 

I. Proprietary Intenaediate (s) : 

All manufacturing of substance and intermediates 
is done at the three sites given below. No other 
firms or sites are used. 

ii. Drug Substance: 

Eli Lilly S.A. 
Dunderrow, Kinsale 
COUllty Cork 
Ireland 

Eli Lilly and Company 
Tippecanoe Laboratories 
Lilly Road 
Shadeland, Indiana 

iii. Finished Doaage Form: 

Manufactured and Packaged by: 

Eli Lilly Industries, Inc. 
Km. 12.5, 65th Infantry Avenue 
Carolina, Puerto Rico 

Adequate 

d. Expected Locations of Use (DruS Product): 

The drug will be used in hospitals, clinics, and by 
patients in their homes. 

Adequate 

e. Disposal Locations (Drug Product) : 
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The drug product will be disposed of in sewage treatment 
facilities and individual home septic tanks throughout this 
country. 

Adequate 

5. Identification of chemical substances that are the subject 
of the proposed action: 

Drug Substance 

Established Name: olanzapine INN, USAN 
Chemical liIame: 2-methyl-4-(4-methyl-1-piperazinyl)-10H
thieno[2,3-b] [l,5]benzodiaz~pine 
CAS I: 132539-06-1 
Laboratory Cod~ Number: QA402E, QA406G, LSN170053 
Molecular Weight: 314.4 
Molecular Ponm;la: C"H2.N.S 

• 
I I 

©r~~ 

o 
\ 
~ 

Physical Description: off-white to yellow crystalline solid 
Additives: non(: 

total related substances Impurities: less than 0.5% 
Other Physical properties: given in public EA submission 

page 7-8 

Drug Product 

Excipients: provided in confidential attachment 1 

Ajequate 

6. Introduction of substances into the environment: For the 
site(s) of production: 

a. Potential Emitted substances: 

I. Drug Substance: 
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Eli Lilly S .A. 
Dunderrow, Kinsale 
County Cork 
Ireland 

The Director of Operations and Environmental 
Control, Dr. Kevin Goggin, certifies that the 
above facility is and will be in compliance with 
all applicable Irish environmental laws. See page 
46 in the EA. 

Our Guidance for Industry states that if further 
information is needed, the FDA will request it. 
Thie reviewer feels that no further information is 
needed. 

Adequate 

Olanzapine is produced in a multi-step chemic~l 
process. The disposition of materials used, 
consumed, and produced in olanzapine manufacture 
is described in Confidential Attachment 2. 
Production processes for olanzapi~e require the 
use of 10 chemicals on the OSHA Air Contaminants 
List; see Confidential Attachment 3. See DMF 
10,738 for further information. 

Eli Lilly and Company 
Tippecanoe Laboratories 
Lilly Road 
Shadeland, Indiana 

Olan7.apine is produced in a multi-step chemica~ 
process. The disposition of materials used, 
consumed, and produced in olanzapine manufacture 
is described in Confidential Attachment 2. 
Production processes for clanzapine require the 
use of 10 chemicals on the OSHA Air Contaminants 
List; see Confidential Att~r.hment 3. 

Adequate 

ii. Finished Dosage Form: 

Manufactured and Packaged by: 

Eli Lilly Industries, Inc. 
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Km. 12.5, 65th Infantry Avenue 
Carolin~, Puerto Rico 

Emitted materials are waste substance, table~s, 
and packaging materials. 

Emitted materials are the same as above. 

Adequate 

b. COntrols (Air, Liquid Effluent. Solid): 

I . Drug Substance: 

Control of Air Emissions 

Air emissions from the batch manufacturing area 
are treated in two Regenerative Thermal Oxidizer 
units. 

Control of Liquid Effluent 

Liquid effluent is treated in a biological 
waste:-ater treatment system. 

Control of Solid Waste 

Incineration is used for any hazardous (solid) 
waste. 

Eli Lilly and Company 
Tippecanoe Laboratories 
Lilly Road 
Shadeland, Indiana 

Controls for Air 

Waste gases from the process can be capt.ured by 
liquid scrubbers, vented to a carbon absorber, 
vented to a condenser, or vented to a regenerative 
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therma.l oxidizer. 

Controls for Liquid Effluent 

Aqueous waste is either treated by biological 
treatment or destroyed by incineration. Solvent 
wastes are either recovered for reuse or destroyed 
by incineration. 

Controls for Solid 

ftAny waste solids are either regenerated, recycled 
or destroyed by incineration at an approved 
facility.N 

Adequate 

ii. FiD.ished Dosage Form: 

Manufactured and Packaged by: 

Eli Lilly Industries, Inc. 
KIn. 12 . .5, 65th Infantry Avenue 
Carolina, Puerto Rico 

Control of Air Emissions 

ftAll room air will pass through HEPA filters, 
which will be packaged with solids, particulates, 
and dust for approved disposal." 

For the fluidized dryer, and the other machines 
involved in tablet manufacture, the final air 
treatment is HEPA filters ot 99.9\ control 
efficiency. 

Adequate 

Control of Liquid Effluent 

The site has a biological activated sludge 
treatment plant that removes slJspended solids, 
biological oxygen demand (BOD) ,and chemical oxygen 
demand (COD). That waste water goes to the 
Regional Waste Treatment Plant permitted by tne 
Puerto Rican Aqueduct and Sewer ~uthority (PRASA). 

Adequate 

Control of Solid Waste 

Solid wastes generated at this plant will be 
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collectEd and disposed of at approved landfill or 
incinerator facilities. 

The submission states that "Any rejected material, 
plastic liners, gloves, hair covers, or filters 
will be collected and disposed of at approved 
faciE ties (i. e ., landfill or incinerator}". See 
page 19 of the EA. 

Deficient 

Disposition of unused product or rejected packaged 
goods, including chose at contract packagers, 
should be discussed in this format item 6.b., if 
it has not been described in EA format item 4.e. 
Firm has not complied with the above guidance. 

The ' dated October 1995, 
short EA. This documents states that, 
appropriate controls are used and 
compliance. 

Adequate 

contains a 
in effect, 
is in 

c. Compliance with Federal. State and Local Emission 
Requirements: 

"Eli Lilly and Company will comply with all applicable 
Federal, State, and local regulations concerning 
emission control and waste treatment at all production 
and formulation facilities." 

I. Druq Sul,stance 

Deficient 

has not provided a public 
statement of compliance with environmental laws. 
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Emission 

discharge of 
waste water 

materials 

air emis6ions 

EASTMAN CHEMICAL BATESVILLE 

Authorizing Permit # 
Agency 

both EPA and NPDES 
J\rkansa.s AR0035386 

Department of 
Pollution 

Control and 
Ecology 

~ RCRA 
ARD089234884 

~ AIR 
1085-AR-0 

Eli Lilly and Company 
Tippecanoe Laboratories 
Lilly Road 
Shade land , Indiana 

Expiration 
Date 

5/31/97 

11/01/99 

no E!lCpiIatial date 

Permit information is provided along with a list 
of applicable laws. 

Adequate 

ii. Finished Dosage Form: 

Manufactured and Packaged by: 

Eli Lilly Industries, Inc. 
Km. 12.5, 65th Infantry Avenue 
Carolina, Puerto Ric,) 

Permit nurr~ers, and licencing authority is given. 

states that the firm is in 
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complian,':e with all applicable environmental rules 
and regulations in their DMF. 

Deficient 

must certify this in the public part of the 
EA. See Deficiency Letter. 

d. Effect of Approval on Compliance with CUrrent Emissions 
Requirements: 

I . Druq Substance: 

states -Because of the nature of 
the environmental permits at the Eastman Chemical 
facility, no changes were needed for the 
production of materials related to olanzapine". 
Thus, we can conclude that approval will not 
effect the state of compliance. See page 10 of 
the EA. 

Eli Lilly and Company 
Tippecanoe Laboratories 
Lilly Road 
Shadeland, Indiana 

Eli Lilly states that WIn general, less than one 
percent of the daily discharge of wastewater from 
this facility will be attributed directly to 
olanzapine manufacturing. Thus we can conclude 
that approval will not effect state of compliance. 
See page 15 of the EA. 

Adequate 

ii. Finished Dosage Form: 

Manufactured and Packaged by: 

Eli Lilly Industries, Inc. 
Km. 12.5, 65th Infantry Avenue 
Carolina, Puerto Rico 

From the disC'ussion of the facilities on page 10 
of the submission, it is reasonable to conclude 
that approval of this NDA will not ~fect state of 
compliance. 
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I. Adequate 

Deficient 

does not explain the effect 
of approval on compliance with current emissions 
requirements in the public part of the EA. 

e. Expected Introduction Concentrations 

1. Expected Introduction Concentrations from Use 

-The projected total use of olanzapine in any 1 
year in the us will be less than • Thus, 
the concentration in the waste water must be 
considerably less than 1 ppb, since 
corresponds to 

See the next section for several calculations. 

2. Expected Introduction Concentrations from Disposal 

See the next section. 

Adequate 

7. Fate of emitted substances in the environment: 

The studies in which the following data was generated, were 
conducted according to GLP. 

Impurities are not discussed in the EA document, but since 
this is a synthetic substance the impurities are minimal and 
not of concern. 

Atmospheric Ecosystem 

Olanzapine is a nonvolatile crystalline solid, so measurable 
concentrations are not expected in the atmosphere. 

Aquatic Ecosystem 

"Olanzapine does not significantly absorb light at 
wavelength between 290 and 800 nm." It is therefore 
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unlikely that olan%apine will be directly photolyzed in 
water. Olanzapine doeD hydrolyze in hot water (Appendix G), 
but does so slowly at a relevant temperature. At 25 C and 
at solution pH values ranging from 5 to 9, the hydrolysis 
half-life of olanzapine ranged from about 65 to 1"B days 
(Appendix H) . n 

Olanzapine does biodegrade, since in an aerobic 
biodegradation study with uC-labeled fJubstance, only 6.S\' 
of the olanzapine used to start the 28-day study was 
detectable at the end of the study (Appendix I). The half
life for the substance in the biodegradation study was 
estimated as 7.4 days. 

MEEC 

The firm states that no more than 
be used per year in this country. 
an unadjusted MEEC of 

_ of olanzapine will 
That amount would suggest 

The firm calculated the MEEC as 0.04B ppb, assuming 10\' of 
the dose is excreted. Their calculation assumes different 
numbers than ours. In any case the MEEC is low enough to 
qualify for Tier O. 

Terrestrial Ecosystem 

~Olanzapine is very soluble in water (at least B7.4 giL) at 
pH 5, but only moderately soluble at pH 7 (192.6 mg/L) and 
at pH 9 (16.5 mg/L). High to moderate water solubility and 
low to moderate n-octanol/water partition coefficientR (1.B1 
to 140.B)* indicate that olanzapine will probably not 
strongly adsorb to sediment or soil." 

* log of these results is much less than 3.5. 

Adequate 

B. Environmental effects of released substances: 

Eli Lilly provides a summary of Mammalian toxicity studies, 
of which there are quite a number. See information starting 
on page 24 of the submitted EA. 

Exposure of humans to the olanzapine in drinking water is 
discussed and a reasonable conclusion is that no detrimental 
effect will take place. Accordil1g to the way Eli Lilly 
computes the concentration after treatment, the olanzapine 
MEEC will be 0.04B ppb or below. 
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( 
"" 

ENVIRONMENTAL ORGANISM TESTING AND RESULTS 

Organism ECo• LCo• MIe NOEC 

Azotobacter >1000mg/L 
. " 

chroococcum 

Comamonas same 
acidovarans 

Aspergillus 1000mg/L 
flavus 

Chaetomium 400mg/L 
globsum 

Nostoc .9p. 255mg/L 

Rainbow 1.74mg/L 0.43mg/L 
Trout (96h) 

(Oncorhynch 
us mykiss) 

Daphnia 8.0mg/L 2.4mg/L 
magna 

Green Alga 1. 4mg/L 
(Selena8trum 

capricornutuml 

The NOEC is in all cases more than 1000 times greater than 
the MEEC. 

Adequate 

9. Use of reSOUl.'ces and energy: 

a. Production: 

The firm estimates that ener~i use at each of the 
production sites will be les~ than 1\ of the total 
energy use. 

b. Effect on Endangered/Threlltelled Species: 

The firm states that there will be no effect on such 
specie". 

c. Effect on Properties Listed/Eligible for National 
Register of Historic Places: 

Firm states that such properties will not be effected. 
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( Adequate 

1Q. Mitigation measures: 

Mitigation measures include waste treatment controls, 
personal prote<::tive gear is required, product is under GMP, 
and MSDS is available. 

Adequate 

11. Alternatives to the proposed action: 

Firm states that since there is no anticipated adverse 
environmental effect, alternatives are not needed. 

Adequate 

12. List of preparers, & their qualifications (expertise, 
experience, professional disciplines) and consultants: 

Adequate 

13. Certification: 

Adequate 

14. References: 

Adequate 

15. Appendices: 

The Eli Lilly Appendices include some 12 report summaries, 
non-confidential, for such physical properties as 
Octanol/Water Partition Coefficients. 

The MSDS is included. 

Adequate 
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( DD'IClUCY LBT'l'D 

The following deficiencies have been . and noed immediate 
correction. The applicant _y either -mit an updated EA 
incorporating the additional informati~ .. or provide an amendment 
(non-confidential) that FDA will attach to the original EA 
submission. 

1. It is not clear that the Environmental Assessment as it is 
current~y written is non-confidential. The volume begins 
with a confidential disclaimer and the MSDS is not to be 
rele~sed without project manager approval. The 
environmental assessment will be made public by the FDA as 
required by the Council on Environmental Quality so it must 
consist entirely of non-confidential information. See 
Industry Guidance described below. 

2. The current Environmental Assessment does not discuss the 
disposition of unused product or rejected packaged goods at 
Eli Lilly nor the disposition ot returned goods. 
This subject should be discussed in CFR Environmental 
Assessment format item 6 or 4. 

3. The trade name of the drug product was changed to Zyprexa 
from Zyprex recently. If an FOI Environmelital Assessment is 
submitted (see deficiency 1), it should provide the current. 
correct trade name. If an amendment is provided, the 
correct name should be confirmed therein. 

4. have not 
provided non-confidential statements of compliance with, or 
being on an enforceable schedule to be in compliance with, 
all emission requirements set forth in permits, consent 
decrees and administrative orders applicable to the 
manufacturing operations. 

5. . does not explain the effect of 
approval on compliance with current emissions requirements 
in the public part of the EA. 

In the future, submission of an ind~x tabbed volume would 
expedient review of the submission. 

Gui4anc. tor Indu.try tor the 8ubai •• ioD of an BDvirona.ntal 
A ••••••• nt in Human Druq Application. an4 8uppl ... nt. is now 
available by FAX on Demand. Call 1-800-342-2722 and follow the 
instructions to request document number 0803. Because of 
expected demand, it ~~y take up to 24 hours for the FAX to 
arrive. 
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( This quidance document may also be downloaded in WordPerfect 
format from the Food and Druq Administration COER Gopher. Open 
the FDA World Wide Web Paqe and select the -search- facility. Go 
to the -Industry Guidance- directory. 

Reviev of Environmental Assessment for NDA 20-592 Paqe 17 



PDF page 556

l 

( 

Copies: 

HFD-120 

OA . !'~ O{~~ --
ConcurredU7 
Nancy B. Sager 
Team Lead~r 
Environment.al Assessment Team 
Center for Drug Evaluation and 

S. Hardeman, CSO/PM 

Research 

Research 

Original EA Review to NDA 20-592, through S. Hardeman CSO/PM 
Division File NDA 20-592 

HFD-357 

EA File for NDA 20-592 l 
C. Berninger 6/19/96, 6/2~/96 

File Name: c:\eareview\20592eOl.rcb 

Review of Environmental Assessment for NDA 20-592 



PDF page 557

Reviewer: 
Teeam Leader: 
CSO: 
Rev Date: 

• 

Pharmacology Review 
NDAl20592 

Olanzapine ; L Y170053 
Zyprex 

Sponsor: Eli Lilly & Co . 

Aisar H. Atrakchi, Ph.D. ~~ 
Glenna Fitzgerald, Ph.D. ~(1 r 7/7/tf, 
Steve Hardeoman ",.,.. 1/ 
Apr 291996 



PDF page 558

Table of Content 
Page# 

Overall Summary ..................................................................... I 
Behavioral Pharmacology Tests .................................................. III 
Electrophysiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. III 
Effect on the Immune System .................................................... V 
ADME and TK .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. V 
Toxicology .................................................................. VIII 
Carcinogenicity ............................................................... XI 
Reproductive and Developmental Studies ........................................... XV 
Genetic Toxicology .......................................................... XVI 
Labelling .................................................................. XVII 

Specia Studies ......................................................... . . . . . . . . . . . .. 1 
Prolactin Studies .......................................... ' . . .. . . . .. .. .. .. . ... 1 
Prctein Binding Studies ..................................................... ' . .. 5 
Studies with Impurities & Degradation Products ...................................... 6 

PK& TKStudies .................................................................... 10 
Absorption .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 

Rat ................................................................. 10 
Mouse ........................... ' .......................... " .... , .. 11 
Dog .............................................................. , .. 13 

Metabolism ................................................................. 14 
Comparison of Species ................ ................................ 14 
Mouse ............................................................... 17 
Rat ................................................................. 18 
~ ..................................................... ........ W 
Monkey .............................................................. 22 

In Vitro:Humans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23 

Excretion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ...... , 25 
Mouse ....................... , , , , ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 
~ ............................................................. 25 
~ ........................................................ a 
Monkey .............. ' ............................................... 28 

Enzyme Induction-Inhibition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 29 

Summary of .ADME .................. " ............................................. 32 

Toxicology Studies. .............. . . . . . . . . . . . . . . . . . . .. ............................... 37 
Acute Studies ............................................. ' ... ,............. 37 
Subchronic Studies .......................................................... 37 

Mouse .............................................................. 37 
3-monlh in B6C3F1 .............................................. 37 
3-monlh in CD-1 ................................................ 38 

Rat ......... " ........................ ,........................... 41 
2-week pilot ........... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
3-monlh in Fischer rats ...... . .. . . .. . . . ' . . . .. . . . . . . .. . . . . . . . . . . . . . 

I· -

41 
41 



PDF page 559

~........................ ..................... « 
2 -week pilot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-month ... ' ........................ ' ......................... . 

44 
45 

Chronic Studies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 47 
Rat ..... " ...... '" ................ '" .......... , ..... '" ... " .' .... 47 

6-month in FISCher rats ........................................... 47 
1-year In FISCher rats .. . . .. . . . .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 52 

Dog ........................................................... ·., .... 53 
6-monthlComparison of olanzapine with c:ompound 170222 .............. 53 
1-year .•...................................................... 57 
1-'1881' - 2nd Study with 4 week rac:overy ............................. 59 
Dr. BeIIN.arshall Fanns Report .................................... , 64 
Dr. Moncrieff Report ....................... . . . . . . . . . . . . . . . . . . . . .. 65 

Summary of Toxicology Studies ....................................................... , 67 

Reproductive and Developmental Studies ................................................ 70 
Fertility, Perinatal, & Postnatal study in Rats ....................................... ' 70 
Developmental Study in Rabbits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 73 

Summary of Reproductive & Developmental Studies ....................................... , 75 
8-week male Fertility in Fischer rats .............................................. 76 
Teratology Study in female Fischer rats ..... ..................................... 76 
Teratology Study in Rabbits .................................................... ' 76 
1 O-week Fertility Study in female Fischer Rats ....... . ........................... ' 77 
Teratology Speciai Study on Ovulation and Fertilization of eggs from CD Rats ............. 77 

• 
Genetic Toxicology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80 

MlP TK ioclJS Mutation kisay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 110 
UDS in rat hepatocytes ....................................................... ' 86 
In vivo Induction of MN h Bone Marrow of ICR Mice ................................. ' 86 
In Vivo Induction of SeE in Chinese hamsters ...................................... 87 
Ames Bacterial Mutation kisay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 87 
In Vitro Chromosomal Aberrations in CHO Cells. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 87 

Summary of Genetic Toxic.o!ogy ........................ . 

Carcinogenicity Studies with Dose-Range Finding 

Mouse 
3-month Dose-Range Finding .. 

Carcinogenicity ............... . 
Carcinogenicityl2nd Study ...... . 

Rat. 
Carcinogenicity ......... . 

. ............... ' " ......... ' 87 

............................ 88 
................ '" ......... 88 

91 
107 

116 
116 

AppendiX I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 
3-month Mouse Dose-Range FindinglDr. DeGeorge .......................... 135 
2-week Rat PilotlDr. Hollenbeck ............ . . .. . .. . . .. . . . . . . . . . . . . 142 
3-month Rat Dose-·Range Finding/Dr. Hollenbeck ....... .................... 143 

II -- -



PDF page 560

Ove,.U Summary and Evaluation 

Olanzaplne is an Atypical antipsychotic drug shown to have similar phannacological profile in animals to 
colzapine. The former is a thienobenzodiazepine deril/ative whereas, the latter is a dibenzodiazepine 
derivative. Both drugs seem to produce minimal or no extrapyramidal side effects compared With 
Typical antipsycho:;;;;S. Radioreceptor binding assays In Yltro showed oIanzapine to have high affinity to 
a number of receptors including 5HT2A12C, 04131112, M1, alpha1 adrenergic, and H1 receptors. Note that 
the highest affinity was to muscarinic M1 receptors, Olanzapine did not show selective binding to the 
dopamine receptors except low affinity was seen for 05 (Ki 51nM V$, 11&16nM for 01&03, 26nM for D4 
and 31nM for 01), From the table below, it can be seen that olanzapine has higher affinity to 01&2 than 
does cIozapine. 
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A similar binding profile was observed using human neuronal tissue (see below). Olanzapine did not bind 
to GABAA, Bzd, or beta adrenergic receptors. 

Inhibition of radioligand binding by olanzapine: 
Receptor ICoo (nM) 

C1 25!4 
02 10!2 
5HT2A 7!2 
5HT2C 71!8 
M1 2!0.1 
Alpha 1 70!14 
alpha2 280!20 
beta, GABAA, and Bzd >1000 

In vivo biochemical studies were conducted to support the in vitro receptor binding (see below table from 
sponsor). Similar to clozapine, olanzapine showed preferential effects at 5HT (EOoo 0.57mg/kg Lp.) 
relative to dopamine s~es (EOoo 3mglkg i.p.) As demonstrated by the deer in corticosterone level. The 
latter is elevated in response to 02 or 5HT2 (or 5HT1c) receptor agonists. Olanzapine in male rats 
elevated serum prolactin level after 0.3-10mg/kg oral doses. This finding is in contrast to early clinical 
Inals where olanzapine did not have a sig effect on prolactin (Beasley et aI., 1995). 

In Vrvo Biochemical Phermacology Studies 

Study Title 

Effect of l Y 1700:H liven cnJly on prolKan IeYds in Rat. 
mak rats. SO 

'The effect of LYI7OM3 0I14opuIlioe _ dopImiDC Rat, 
metabohte concentnlions in the corpus IIriaNm and W 
meaollmblC Iystem of the nal. 

The effect of L Y I ~J on S-bydroxyttypWnine and Rat. 
~·hydrollY1ndoleacetic IC~ c:onccnntions in frontal W 
cortex, mcsollmblC ateA and corpuIlD'iaNm of the nl 
brl.ln 

Neuroendocnne evidence fur antqonwn of IeR!tonln Rat. 
and dopamll\c recepton by olant&pUle (LY 170053), SD 
..... anupsychouc dnI, canchdatc: 

Effect! o( olatWlpll'IC on C&lecholurune metabolism in Rat. 
la' brain re,lom SO 

Anlqonllm by olanuplnc o( lH-aradudofliC acid Rat. 
release In cell Itnes Itandected with mi' all and m, SO 
mu.acannw: recepcors 

IOIWIO 0.3-10 p.o. 

6/MI 

"'0 
6/MI ,,'0 

2.5-20 p.o. 

2.$ .. 20 p.o. 

SlM/4-6 0.3-) i.p 

OIanupine produced. aipUrK'W increuc in proIKtin 
c:oaecnhUona in au. 

OIaauptnc pnIduced • aipirlCUl intteale in dopamine 
metabolite levell in both L"M: lll'iasum and maoIimbtc II'CU. 

Oianzapine produced .Ibe-rdilCd elevation In 5-HT and S
HIM IeYds in tal brain. 

Olauaplr.e anuaonu.:d the quipuine-inckaoed elevation of 
IICIVftII corticoaleroM in htlwith an EDso or 0.51 naJlk. i.p .. 
while: antqoniziftJ the pcfJobde-induced increue with an 
FD~ of) mllkl. 

$/M/4-6 00)·10 i.p OIanzaptne produced doIe-related inereucs in DOPAC and 
HVA and MHPO and blocked the Incl"UlC elicilCd by 
q&llpazine. These cbanta IUpport:hc View, tial oiamapinc 
_"-Ionizes dopamine 01. 0, Md S-H,., Iecep.on in ta' 
brain 

Olio" 
9·11 

II 

0.3-10 I.p In vivo. olanupine dM:t not produce salivation an rats and 
faiicd to anu.,ONU ollotrcmorine-lIxf..ced .. livation. 



PDF page 562

Behavioral Pharmacologv Tests Relevant to Prooosed Clinical Indication: 
apomorphine-induced climbing behavior to test 01 &02 receptor response. Olanzapine blocked 

the response with EOso of 5mglkg; clozapir,e was half as a!eive With EOso of 10mglkg. 

5-hydroxytryptophan-induced head twitches in mice, to test 5HT2 receptor re .. ponse. Both 
olanzapine and clozaplne induced a dose-response deer in head twitches With EO!iO ",alues of 2&3mglkg 
respectively. 

Oxotremorine-induced !remor in mice, a test for anticholinergic a:tMty. Olanzapine and cIozapine 
antagonized the tremorgenic effect of oxotremorine With EO!iO values of 3 and 12mgikg respeclively. 

Inhibition of conditioned avoidance response (CAR), a test to predict antipsychotic behavior in nats 
and induction of catalepsy (CAn is a reftection (>1 extrap'iFlllidal symptoms. Otanzapine Induced catalepsy 
With EO!iO of 23rng/kg which is <Ix higher ttlan the dose that blocked the CAR (S.6mg/t'.g). For both effects, 
olanzapine was less effective than cIozapine that hed ED. of 0.74 and 0.28mg/kg for the CAT and CAR 
respectively. [i.e. 'olanzapine produced minimal extrapyramidal signs than cIozapine). 

Schedule-controlied behavior in nat or pigeon/conflict test; a test for anxiolytics. Olanzapine, 
ciozapine, and chlordiazepoxide, produced the el(pected changes in nate of responding. However, the 3 
drugs, had little elr no effect on the high natl! of responding produced in the reward component but the 
rates In time-out and the conflict period were incr. 

amphefamine-induced hypenactivity and steneotypy were reduced by 10mglkG' p.o. to Wistar rots. 
But olanzapine potentiated stereotypy at later time points. Olanzapine did not antagoaize hypenactivity in 
lister Hooded nats induced by amphetamine but it sig reduced co.::aine-induced hyperactivity at 2.5-
10mglkg p.o. These differential effects of olanzapine in Lister Hooded nats were stateo to be perhaps 
related to olanzapine preferentially reducing mesolimbic activity mediating cocaine effect, ralller than the 
striatal actiVity that mediates amphetamine hypenactivity. 

Other tests included rotarod in raa where a slg decr in performance was o~served after 20mg/kg anal 
olanzapine. Olanzapine orally dosed at 20mglkg protected against PTZ-induced conwlsions but lowered 
the threshold for electroshock in another test at 10mglkg p.o. Olanzapine causes mamed sedation, this 
effect was examined by monitoring the sleepiwake cycle in the rat. Olanzapine at 1 &5mglkg p.o. incr slow 
wave sleep and decr REM duration, specially at the HO. 

Electrophysiology' 
Studies have shown that typical antipsychotl~ tend to decr the spontaneous firing of AII&A.10 dopaminergic 
neurons after repeate dosing whereas, atypical antipsychotic tend to deer the activity clf A10 but not A9 
neurons. Therefore, it has been hypothesized that A10 neurons may underlie the extrapyramidal side 
effects. After s.c. administration for 21 d. olanzaplne produced a dose-dependent deer in the number of 
spontaneously firing A9&A 10 neurons but only at the lO (10mglkg). No effect of repelJte dOSing on firil'l'1 
rate of either type of neurons. Olanzaplne follOWing a single administnation (10&20mglkg s.c.) Howevel, 
Incr the number of spontaneously finng A10 neurons, but decr the rate of firing of A10 at low dose. 

Effect on Neurotransl,lltters: 
Effects of olanzaplne on brain regional levels of dopamine metabOlites DOPAC & HVAlnucleus 
accumbens, and NE metabolite MHPG sulfete/hypothalamus were studied in SO rats. Olanzaplne at 0.03-
10mglkg t.p. produced a dose~ependent incr in OOPAC and HVA (upto 4x). The MHPG level was incr 
1 4-2x but the Incr was not consistent (incr seen at 0.03, 0.3 and 10mglkg, but not at 0 1, 1.0, or 3mg/kg) 
Olanzaplne Inhibited quipazine-induced incr in MHPG sulfate in rats dosed 0.3-3mglkg i.p.; this is an 
Indication of antagonistic effects at 5HT2 receptors. A dopamine antagonism (02) was demonstrated by 
olanzapine's blockade of pergohde-Induced inhibition of GBl-induced incr in dopa levels in rats dosed With 
pergohde, GBl. and a decarboxylase Inhibitor. 

III 
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Cardiovascular Studies: 
Effects 01 olanzapine on !he CVS were examined in anesthetized ra~ dog, cat, and g. pig. In anesthetized 
rat, mean BP was reduced dose-dependently (12-46% 01 cont values) without reaching statistical sig. The 
decr at higher doses was accompanied by dec: in HR and incr in respiration rate (doses 0.1, 1, and 
10mglkg). The sponsor indicated (data not presented) that responses elicited by standard agonists were 
minimally affected except lor histamine and DA that were deer at 1&10mglkg bolus i.v. In one rat, 
20mglkg was i"jected as a bolus and the animal failed to recover from a massive hypotenSion that 
lollowed the injection. In anesthetized cat, MBP was dose-dependently reduced at 0.1 and 1 mglkg/min 
(infusion) and respiration rate was sig incr at the 1mglkglmin dose; no effect on EKG. In 2cats (1 m&1f), 
infuSion 011mglkg/min caused arousal alter 10min 01 infusion that was suppressed by 1% chloralose or 
pentobarb. Some 01 the responses on MBP elicited by standard agonists were modified by doses 
~0.1 mglkg/min. The pressor response by adrenaline and depressor effect 01 histamine were further 
reduced by ~lll 3 doses 01 olanzapine (0.01, 0.1, and 1 mglkg/min)(J6.63% 01 cont). The depressor 
response to isoprenaline, Ach, and histamine were also reduced by oianzapine at ~0.1 mglkg/min. The 
responses tn NE and phenylephrine were unmodified. Note that the pressor response to adrenaline was 
actually converted to a depressor response in 314 cats in the 2 hi9hest doses. In anesthetized dog, 
infUSion of c·lanzapine caused HR to sig incr in 2HD (49&59BPM over the cont). No effect on respiration 
rate, EKG, (Ir MBP; arousal noted iii 1 m and 1f at HD. Simiiar to the cat, the pressor response to 
adrenaline was reversed to a depressor response at 0.1 & 1 mg.ikglmin. The depressor response to Ach 
was reduced at HD, the pressor responses to phenylephrine was reduced in the 2HD. The pressor 
response te' DA was biphasic in 3/4 HD dogs and COnI/lilted to a depressor at 0.01 mglkg/min and 
completely blocked at 1 mglkg/min. Following 1.1/. bolus to these dogs, no effect on EKG, but mean SBP 
and DBP were reduced starting at 0.1 and upto 20mglkg dose. In the male dog, the fall in BP was 
accompanied by a small decr in respiration at 0 1 and 1 mglkg but a rise and fall in respiration noted at 10 
and 20mglkg. The pressor response to adrenaline was converted to a depressor at bolus doses 
:=.0.1 mglkg, the response to Ach was reduced or blocked at :;:1 mglkg, and the responses to phenylephrine 
and tyramine were reduced or blocked at 10&20mglkg bolus. In the dog, olanzapine conc were measured 
in plasma alter i. v. infusion to 2 dogs. "C-olanzapine was administered to these dogs and was detectable 
1 hr post infusion 010.1 mglkg/min. From the table below it can be seen that unchanged olanzapine was 
30-50% less than total radioactivity indicating rapid ann extensive metabolism. There was no difference in 
conc between sexes. In anesthetized g.pig, MBP was reduced by 20-31 mmHg at all 3 doses (0.1, 1, 
10mg/kg Lv. bolus). Responses to agonists were ali reduced or blocked and response to 
bronchoconstriction due to 5HT was highly susceptable to 0.1 mg/kg olanzapine 
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the CVS effect of olanzapine was also examined in the conscious SHR. Olanzapine injected i.p. into 
these rats caused a deer in MBP (-9;t2%) at 1rngJ1(g do~e with statistical sig at 30 and gOmin postdose. 
No sig change In HR. In the pithed SHR, the same dose of 1mglkg shifted to the right by 2 fold, the dose 
response curve of the pressor alpha1 agonist IlWlthoxamine At a i00x 1:>We!" dose of O.01mglkg, there 
was a 3 fold shift in the SHT pressor response relationship in these pithed SHR and 0.1 mglkg caused 300 
fold shift. These findings indicate that in conscious SHR, the small antihypertensive effect is likely due to 
modest blockade of alphal receptors than to the great inhibition of effect of sHT. This is based on the 
finding that peripheral S;;12 receptors playa minor role in maintenance of BP in this model. 

Effect on the Immune SYStem: 
Olanzapine at oral doses between 0.B-25mgJkgJd for 10d had no effect on the Immune response in mice. 
Mice received ten daily doses of oIanzapine and 3 days later, these mice were challenged with sheep 
RBC antigens. Mice were killed 7days post injection of tile Ag and blood collected via cardiac puncture. 
Two HD mice died and some dosed 12.S and 25mglkg were lethargic. The effect of Olanzapine was 
compared to 3 immunosuppressive drugs, this test required cooperative functioning of macrophages, T
lymphocytes, and B-Iymphocytes. 

ADME& TK: 
The pharmacokinetics of olanzapine was studied in CO-i mice, Fisher 344 rats, Beagle dogs, and 
Rhesus monkeys after single and repeate administration by the oral and parenteral routes. A validated 
HPLC method with dl of 1 ng/ml was used !<l quantitate plasma conc. Metabolites of olanzapine have 
been detected in plasma, urine, and bile using LC/MS-MS methods. 

Olanzapine was well absorbed following single oral doses to mice, rats, dogs, and monkeys. In the 
rat, absorption was greatest from the small Intestine and colon. The absolute oral bioavallablllty ot 
olanzapine was determined In the rat at 47"1. in contrast to abscrption of radioactivity of 79%. These 
findings indicate good absorption and Significant first pass effect/metabolism. Peak plasma 
concentrations were reached between O.5hr in the mouse to 3hr in the dog IT .... in humans Is 5hr) 
indicating rapid absorption. Plalma concentrations of olanzapine were much lower than total plasma 
radiocarbon in all species examined which indicated extensive metabolism. Concentrations of 
olanzapine were approximately i0x higher in portal than that in systemic circulation which reflected 
extensive 1 st pass effect. Mean plasma ~12 ranged between 3hr In rodents and monkeys to Shr In 
dogs, plasma elimination half life in humans was 27hr. Terminal plasma elimination t112 of total 
radioactivity was 11 hr In mice. 30hr In rate, 28hr In dogs, and 98hr In monkeys; the 
corresponding value In humans was 5Shr. 

To set e>.,)(J5ure limits for safe-handling of olanzapine in the work place. rats were exposed via 
inhalation to Single and multiple doses of olanzapine. Single dose inhalation studies showed linear 
kinetics between plasma levels and increasing exposure concentration to olanzapine aerosol that 
ranged between 6-2S0ug/L. In multiple dose studies, rats were exposed for 4hrsld for i2days to 1.2, 
6, and 30mglm3 olanzapine. Drug did not accumulate in plasma when measured on dayi0 under 
these experimental conditions. Mean plasma levels of olanzapine measured 1S-20min postdose were 
3, 40, and 253ng/ml for 1 2, 6. "nd 30mg/m3 doses respectively. 

In multiple dose studies In rr" .1<1 rats, there was ~o gender differences in plasma drug levels. 
Plasma ,~vels and exposure (AUC) increased with increasing dose and there seemed to be no drug 
accumulation. The incr In c was generally linear at low doses ami tended to be non-linear With incr 
In c'ose and duration 

Olanzapine Widely dlstnbuted to various tissues follOWing administration. Maximum radioactivity in rats 
after a Single oral dose was detected in the following tissues/organs: the Harderian 
gland>hver~lungs>kldneys>Jelunum MaXimum radioactivity wes reached between 2-6hr postdose. 
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Moderate to high radioactivity was also detected in adrenals, bone marrow, duodenum, ileum, pituit!IIY, 
spleen, and thyroid. lowest levels were in the plasma/blood, eye, cerebellum, medulla, spinal cord, 
muscle, ana white fat In terms 01 percent of radioactive dose, the liver accounted for the highest 
value of 11% of total recovered radioactivity measured at 2hr postdose. Radioactivity was detected in 
the brain 2-6hr postdose and levels at both time points were higher than those in the blood. In a 21d 
tissue distribution study, the urinary profile of metabolites was not altered over the duration of the 
study. 

Olanzapine was detected in milk and plasma samples obtained from lactating rats administered 
radioactive drug at 5mglkg as a single oral dose and pregnant rats dosed on gd12 at 18mglkg oral 
dose. Radioactivity was detected in all tissues by 1 hr of dosing with max levels reached between 1-
3hr. Highest activity was in matemal tissues: adrena!s, bone marrow, GI, Hardensn gland, kidney, 
liver, mammary glands, ovary, pancreas, '§Slivary glands, spleen, urinary bladder, placenta, and yolk 
sac. By 24hr postdose, radioactivity was sti!! detectable in all except matt!mal blood, fetal tissue, 
pdncreas, 3rd placenta. These studies clearly indicate placerotal transfer of the drug into the fetus. 

Olanzapine in all species tested (mouse, rat, dog, and monkey) was extensively metabolized as 
indicated by the higher plasma conc of total radioactivty over Ihe parent druG. However, olanzapine 
was most extensively metabolized in the monkey and least metabolized in th·g rat. The degree of 
metabolism in mice, dogs, and humans lies between that ,'f the monkey and the rat. In no one 
species the metabolic profile was similar to that of th .. humans I.e. direct glucuronldatlon to 
form the 10-NlIlucuronlde. This metabolite was found in trace amounts in dog urine. In vitro studies 
from liver slices arid microsomes from human donors, the P450 enzyme subfamilies responsible for 
olanzapine metabolism were CYP2D6 (to form 2-0HCH3), CYP1A2 (to form N-desmethyl and 7-OH), 
and Flavln-containing monooxygenase (to form the N-<lxide). Studies with liver mcrosomes from mice 
showed no effect in mice treated for 3mo on any enz activity tested. In rats treated for 6mo with 1 mo 
recovery, generally the changes in enz activity were slight. There was a sig incr in CYP1A in male rats 
dosed 4 and 16mg/kg, also, total P450 content was reduced in males and females. In dogs treated at 
2. 5. and 10mg/kgld for 1yr. small and statistically inSignificant increases in enzyme activities were 
observed in CYP1A, CYP2B, and CYP3A. The only sig incr noted at end of 4wk recovery period was 
in female dogs dosed 10mg/kg in CYP1A at 1.5x cont; P450 content was unaffected. It can be 
concluded that the overall effect of olanzaplne on enzyme activity is slight in animals tested for 
long peliods UptCl 1yr. Because of the multiple metabo.lic pathways, olanzaplne Is not expected 
to Interact or affect the metabolism of other drugs specially those that are metabolized by 
CYP1A2. Olanzaplne had no effect on GSH content when tested in ra!s at 5 and 25mg/kg. 
In mice. Ihe major urinary metabolite is the 7-OH glucuronide (13% of 20mglkd administered dose). 
The major metabolites accounted for 70% of the urinary activity. In rats, the main urinary metabolite 
was the 2-0HCH3 olanzaplne followed by N-desmethyl-hydroXY-<llanzapin61l'ucuronid" (tentative). In 
bile, a GSH adduct was Identified (N-acetylcysteine adduct; tentative). Urinary radioprofiles after single 
or repeate dose seem to be relatively constant In dogs, the major urinary metabolite is 7-OH-N-<lxlde 
olanzaplne (8% of administered dose). Also in urine. cysteine aeducts were tentatively identified and 
accounted for 1-2% of dose Therefore. detection of these putative cysteine cpd suggests formation of 
GSH conjugates. The major metabolites including unchanged olanzapine accounted for 60% of urinary 
aChvity. In monkeys, the main urinary metabolite was N-desmethyl-2-carb0XY-<llanzaplne accounted 
for 17% of dose or 36% of urinary activity. In addition to unchanged olanzapine, some of the urinary 
metabolites were also present in plasma of mice, rats, and dogs including the GSH conjugates 
detected in rai bile. The metabolic pathways of olanuplne In animals Included aromatic 
hydroxylation, alkyl oxidation, N-dealkylatlon, N-<lxldatlon, in addition to conjugation with 
glucuronide and GSH. Only In the dog, both aromatic and N-<lxldatlvn reactions were found (7-
OH-N-<lxlde). The monkey differed from the rat. mouse, and dog, in that oxidation of the benzene ring 
was absent. The metabolism of olanzapine differs Detwoen humans and animals i" 2 ways: 
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1. Direct glucuromdatlon is absent in ammals (except lor a trace amounts detected in dog unne); 
Its the main pathway in humans lorming the 10-N-glucuronide. 

2. Absence 01 aromatic oxidation in any 01 the human biological fluids. however. much 01 this 
pathway was lound In animals. 

The monkey does not Ionn theIO-N-glucuronide but seemed to have a similar oxidative metabolism as 
humans. 

Seven metabot.1es were identified in rat bile after oral administration of 8mg1kg of labelled olanzapine. 
The 7 metabolillls and oIanzapine rapresented 75% of radioactivity in bile and 39% of administered 
dose. The major metabolite was glutathione adduct of oIanzapine that accounted for 34% of biliary 
radioactivity and I~-acetylcysteine adduct at 17%; unchanged oIanzapine accounted for 2% of biliary 
radioactivity . 

Major route of elimination of olanzapine in rodents and dogs Is by faces. Rats dosed a single i.v. 01 
labelled olanzapine showed the same pattem of elimination as that after oral dosing. Monkeys similar 
to humans, mainly excrete olanZllplne by urine. In rats as indicated above. most ollecal 
elimination came via the bile and enterohepatic recirculation. 

Certain metabolites and/or impurities/degradation products 01 olanzapine were tested for receptor binding 
and pharmacological activity. The 2-CH30H and N-desmethyl metabolites showed similar affinities to 
DA2. H1. 5HT2. and alpha1 as those forolanzapine with the former having the most similar profile to 
olanzapine with respect to these receptors. 

K, (nM) 
Cpd JA2 5HT2 H1 a1 M DA1 
---------
olanzap,ne 20 10 • 15 67 119 
2-CH30H 22 18 6 12 500 66 
N-desmethyl 9 23 22 80 333 203 

The rank order of affinity 01 the above cpds is as follows: 
olanzapine: H 1 >5HT2>alpha1 >DA2>M>DA 1 >alpha2 
2-CH30H' H1>alpha1>5HT2>DA2>D1>M>alpha2 
N-desmethyl: DA2>H1 >5HT2>alpha1 >OA 1 >M>alpha2 

The N-oxlde has Similar binding profile to that 01 olanzapine but at much lower affinity. The lactam and the 
N-glucurcnlde do not bind (very poor affinity) to any 01 these receptros. 

Therelore. the 2-CH30H and N-desmethyl metabolites could have physiological-pharmacologlcal activity il 
their conc achieved "Ifter administration 01 olanzapine is adequate to do so. These 2 Cpd though have 
affinity. their conc after olanzaplne administration is loy, and their binding (receptor occupancy) is 
expected to be less than 1I1Oth the receptors OCCUPied by olanzapine. It is concluded that these 
metabolites can not produce any physiologiC ellect unless their conc are incr sig over that of olanzapine. 
The N-desmethyl. N-oxicie, and 2CH30H metabolites were tested in VIVO animal models depictive 01 
dopamlnerglc actiVity. None of these 3 metabolites showed any effect Fisher rats dosad orally with 
olanzaplne at 16mg/kg lor 2wk. Olanzaplne contained 3 degradatiOn products formed dunng storage. 
These were 301664. 343344. and 343345 present at 1.02-1.05% of this daily dose ololanzapine. These 
Impntles did not induce any tOXicity dillerent Irom those of olanzapine. 

VII 



PDF page 567

1 Direct glucuronidation is absent in animals (except lor a tmce amounts detected In dog urine); 
its the main pathway in humans lorming the 10-N-glucuronide. 

2 Absence 01 aromatic oxidation in any 01 the human biological fluids, however, much 01 this 
pathway was lound in animals. 

The mon~ey does not fol1':'l the 10-N-glucuronide but seemed to have a similar oxidative metabolism as 
humans. 

Seven metabol~es were identified in rat bile alter oral administration 01 8mglkg of labelled olanzapine. 
The 7 metabol~es and olanzapine represented 75% 01 radioactiv~ in bile and 39% of administered 
dose. The major metabol~e was glutathione adduct 01 olanzapine that accounted for 34% of biliary 
radioactiv~ and N-acetylcysteine adduct at 17%; unchanged olanzapine accounted for 2% 01 biliary 
radioactiv~ . 

Major route of elimination of olanzapine in roden .. and doga Ie by 'een, Rats dosed a single Lv. 01 
labelled olanzapine showed the same pattem 01 elimination as that alter oral dosing. Monkeya almllar 
to human., mainly excrete olanzaplne by urine, In rats as indicated above, most ollecal 
elimination came via the bile and enterohepatic recirculation. 

Certain metabolites and/or impurities/degradation products 01 o:anzapine were tested for receptor binding 
and pharmacological a~. The 2-CH30H and N-desmethyt metabol~ showed similar affinities to 
DA2, Hl, 5HT2, and alphal as those I Ir olanzapine with the former having the most similar profile to 
olanzapine with respect to these receptcrs. 

K; (nM) 
Cpd DA2 5HT2 Hl crl M DAl 

olanzapine 20 10 7 15 67 119 
2-CH30H 22 18 6 12 500 66 
N-desmethyl 9 23 22 80 333 203 

The rank order 01 affinity 01 the above cpds ;s as follows: 
olanzapine Hl>5HT2>alpha1>DA2>M>DA1>alpha2 
2-CH30H H1>alpha1>5HT2>DA2>Dl>M>alpha2 
N-desmethyl DA2>H1 >5HT2>alpha 1 >DA 1 >M>alpha2 

The N-oxide has similar binding profile to that 01 olanzapine but at much lower affinity. The lactam and the 
N-glucuronlde do not bind (very poor affinity) to any 01 these receptros. 

Therelore, the 2-CH30H and N-desmethyl metabol~es could have physiologiC/II-pharmacological activity II 
their conc achieved alter administration 01 olanzapine is adequate to do so. These 2 cpd though have 
affinity, their conc alter olanzapine administration is low and their binding (llICflptor OCt;upancy) is 
expected to be less than 1/10th the receptors occupied by olanzapine. It is concluded that these 
metabolites can not produce any physiOlogiC effect unless their cone are incr sig over that ololanzaplne. 
The N-desmethyl. N-oxide, and 2CH30H metabolites were tested In ~1VO animal models depictive 01 
dopamtnergic actiVity. None of these 3 metabolites showed any effect. Fisher rats dosed orally with 
olanzapone at 16mglkg lor 2wk. Olanzapine contaoned 3 degradation products formed during storage. 
These were 301664, 343344, and 3433- j present at 1.02-1.05% c1 this daitt dose 01 olanzapine. These 
ompntoes dod not induce any toxic~ different from those 01 olanzapine. 
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Toxicology: 
The acute L050 values (mglkg) were: 
Species Route M F 

Mouse p.o. 211 208 
Rat p.o. 174 In 

i.p. 112 107 
Dog p.o >100 >100 
Rhesus MGnkey p.o. >100 >100 

The potential toxicity of olaru:apine was examined in rodents and dogs dosed repeatedly at duretions 
that renged from 2wks to tyro Doses tested in mice _,.. 3 to 45mgJkgJd, doses in rlls _,.. 0.25 to 
54mg/kg/d and those in dogs we,.. 2 to 4Omglkg/d. Common clinical signs In rodents and dogs 
included hypoectivity, lethargy, ana miosis (except in mice). Other signs Included catatonia in mice 
that lasted for several hrs postdose, in rats incr lacrimation, and some animals of high doses showed 
hyperirritability and mydriasis, dogs s~,owed restlessness, tremors, and head pressing. The main drug 
related findings included hematology, ophthalmology, organ wt chang", and hlatopath of uterus, 
mammary glands, and ovarl ... 

Olanzapine affected the hematopoietic system In mice, ,..Is, and dogs of both sexe., the 
mechanism appear to be via an ImmunologlCiI effect and not bone manow site. Male B6C3Fl 
mice dosed 5, 15, 45mg1kgJd for :Smo showed 36, 65, and 70% deer In lymphocytes and neutrophils 
relative to the cont with individual data in all drug grs being lower than the normal range. wec count 
was also reduced in female mice mainly in high dose at 53% less than the corresponding cont values. 
COl male mice showed dostHiependent reduction in wec count at end of 3mo dosing with 3, 10, and 
30mg/kg/d with 52-68% deer in lymphocyte and 48-80% deer in neutrophlls. COl females dosed 
30mg/kg showed a sig deer in lymphocytes at end of study. These females only at 2mo, had sig deer 
In RBC count, Hb, and PCV. In a 2wk tox study in COl mice, dose-dependent deer in lymphocytes 
and neutrophils w~h total depletion of leukocytes. was measured in males and females dosed at 
~45mg/kg/d. Olanzapine had no effect on any hematology parameter in ,..Is dosed for 2wks at 2, 6, 
18, and 54mg/kg/d. However, a sig deer in lymphocyte count was measured in rats dosed 
22.5mg/kg/d tor 3mo and a dostHiependent IOcr in Hb, MCV, & MCHC values noted in females dosed 
2.5, 7.5, and 22.5mg/kg/d. Male rats dosed 16mg/kgJd for 6mo, shOWtld a 27% deer in wec count 
due to a decr in lymphocytes (29%) and neutropnil (20% of the cont). This decline In wec persisted 
through 1mo recovery period. Reticulocyte count was also reduced in males dosed 4&16mg1kg (3-
14%) and females dosed 16mglkg (12%). Dose-depe:ldent incr noted in male and female rats dosed 
4&16I'T1g/~.g in MCV, MCHC (only in males), and MCH. In a lyr tox study, the VltBC count was reduced 
In male and female rats dosed 16mg1kgJd but without a sig change in cell type distribution. There 
were 5 of 20 male rats in this gr with wec values lower tilan the normal range. 1:'1 this lyr study, the 
mean values of Ht, PCV, MCV, and MCH were consistently elevated in both sexes measured at 6 and 
12mo without ~:'1 effect on RBC count. Histopath finding Included dosHependent bone manow 
hypocellularl)' In ,..Is dosed 4&16mg/kg/d for 1yr with >70% of th .. e rlls showing this 
pathology. In dogs, erythrocyte parameters and erythroid precursors of bone marrow were 
depressed in males and females dosed 40mg/kg/d for 2wks. These dogs and those dosed 10 and 
20mg/kg/d had lymphoid deplebon of the thymus. In a 3mo study, 1 mole dog dosed 10mgJkgJd 
developed seve,.. neutropenia, thrombocytopenia, and bone marrow erythroid hypoplasia on 
day34 of treatm!>nt. Treatment was stopped and the dog recovered. This dog was Al-Cheilel\Qed twice 
With 1 Omg/kg ~nd a 3rd lime with 2mgikg olanzapine; the hematologic findings were reproduced withir> 
4-9days of each rE-challenge Immunological investigation showed Incr In soluble Immune complex 
levels and In the amount of '·C-olanzaplne bound to 'erum Immunoglobulin, These results 
suggested til at olaru:apine-induced neutropenia and thrombocytopenia were immune-mediated and not 
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a drug effect on the myloid component of the bone marrow. In a 6mo study. the effects of olanzapine 
were compared to those of cpd 170222. an analog that differs from olanzapine by having an ethyl 
Inst .. ad of a methyl gr at pos(.;on 2 of the thieno ring. Cytopenias occurred in dogs dosed with either 
cpds. In 2 female dogs dosed clmglkg olanzapine's cytopenia was observed at 6mo of dosing. one 
dog showed hemolylic anemia with deer ~BCs and erythroid hyperplasta of bone marrow. the 2nd dog 
had neutropenia. thrombocytopenia. and myeloid hyperplasia of bone marrow. liver and spleen 
smears showed extramedullary hematopoiesis but without apparent bone marrow toxlr'.ity as indicated 
by the absence of Inhibition of cloning actiVity of CFU-GM or CFU-MK progenitor celli In bone marrow. 
The results from platelet-associated and neutrophll-associated IgG assays were equivocal and 
negative respectively. These results sugg8lted that oIanZapine-induced eytopenIa Is due to an effect 
of the drug on peripheral blood rather than a bone marrow toxtc:lty. The findings In dogs dosed Cpd 
170222 were similar to thole of oIanzapIne but slightly more severa. HJetopathology for both cpds 
showed extrlmedullary hematopol .. 1s In Ilvar and aplNn and Incr hematopoietic activity In 
bone marrow. In a 1yr study. one dog dosed 10mglkg/d showed 2 eplsod .. of hamolyt!c anemia 
with reticulocytosis and sluggish bone marrow response. Following the 1st episode. there was 
peralstent monocytosis, leukocytOSiS, Incr RBe sedimentation rate, Incr In total serurn 
Immunoglobulins, and mlldofYloderate billrubinuril. The 1 st episode had long induction period of 
5mo whereas the 2nd had a short one at 6wks with relatively rapid erythrogenic recovery of bone 
marrow. The sponsor concluded that based on these differences in the properties of the 2 episodes. 
olanzapine-induced hemoly1ic effects are immune-mediated. In a 2nd lyr dog study. olanzapine 
effects were rlH!xamined using the same doses ol2. 5. and 10mglkg/d. Similar to the other studies. 
drug-related hemoi)1ic findings (neutropenia in this case) were observed In " dogs dosed 10mg/kg/d. 
Two females and 1 m developed neutroPenia with or without thrombocytopenia !IIftp.r 6-SWks of 
treatment. Upon rechallenge with escalating doses of olanzapine. all 3 dogs again developed 
neutropema; bone marrow tox was excluded. Another dog dosed 10mglkg developed neutropenia 
after 10-11 mo. but treatment continued and neutrophil count improved with time. A female doaed 
2mg/kg developod hemolytic anemia after 10mo of dosing which rrogrelsed to myelofibrosis. 
A male dog dosed 5mg/kg also developed anemia and bone marrow changes at end of study and later 
was diagnosed with hepatic am~loidosis but serum chemistry analyses revealed chronic inftammation 
that was unrelated to the drug. In IU " dogs, there s .. med to be no correl.tlon between pilima 
levels and the hematologlc.1 findings excopt In 1 dog wh"re blood levels were 7-10x the Vllues 
measured 2"hr pOltdole of unlffected dogl. Immunological tests were done and the sponsor 
concluded that olanzapine-induced neutropenia is likely caused by destruction of peripheral neutrophils 
with possible effect on neutrophil maturation/storage compartment in bone marrow. Histopath exam of 
the female dog dosed 2mg/kg and male dog dosed 5mg/kg that had hemoly1ic anemia. revealed bone 
marrow hypercellularit'l and marrow fibroplaSia. The sponsor indiceted that these 2 conditions are 
consistent with beagle dog myelofibrosll. The anemia was persistent despite termination of dosing. 
administration of transfuSions. and steroid therapy and had properties of an autoimmune reaction with 
agglutination of RBG in Coomb's test. The sponsor consulted 2 pathologiSts one of which Dr. Bell. 
was aSSOciated with Marshall farms where these dogs were purchased. Dr. Bell indicated that 
Marshall farms had previously identified a cohort of pregnant or lactiiUng dog. wtth regenerative 
anemia caused by myelofibrosll of unknown origin, similar to what is reported here. These 
animals wl!re eliminated from the breeding program. Dr Bell stated in his report that Marshall farms 
had never Geen a case of myelofibroSIS In nonpregnant dog.s or males and concluded that the 
finding in Lilly's stUdy Is different from the Mlrshail f.mn dogs. On the other hand. Dr. MonCrief 
concluded after reviewing the medical records for the affected dogs in Lilly's study. that these cast's 
are Similar to IdiopathiC an .. mla which II suspected to be of Immune-medlated mechanism. He 
also concluded that anemia lind myelofibrolll are unrelated to drug treltment since it occurred In 
low dose and have been prevIOusly described in beag I!! doys. It IS the opinion of the reviewer thilt 
olanzaplne-Induced hematologiCdI findings arl! drug related since they have been identified In more 
than one species and In both sexes 
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In a separate report (#68) the sponsor further investigated the 1yr dog findings to determine whether 
serum Ab specific for olanzapine can be detected in dogs with neutropenia. Serum samples from all 
dog grs including the cont were collected and analyzed by ELISA for development of Ab against 
olanzapine. Olanzapine IgM Ab was detected in 6/16 cont, 12/28 noncytopenic drug dogs, and 3/3 
cytopenic drug dogs. In the cont untreated dogs the level of IgM ranged from bql of ~2.4 rel.ug/ml to 
30rel.ug/ml, in the treated grs without the 3 dogs with cytopenia, the IgM level ranged from bql of 
~2.4rel.ug/ml to 76rel.ug/ml. In the 3 cytopenic dogs, the level was from bql to 238rel.ug/ml. This 
finding was shown to be specific to olanzapine when fixed conc of free olanzapine inhibited portion of 
the binding. Olanzapine IgG Ab was detected only in sera from 1 dog with cytopenia. This activity 
was inhibited to 58% with addition of free olanzapine. Also in this dog, high levels of IgM (upto 
238rel.ug/ml or 5-6x the preexisiting level in other dogs) were detected. This effect was inhibited to 
26-48% with free drug. The sponsor indicated that the relatively high level of olanzapine IgM and 
presence of olanzapine IgG suggests a qualitative difference in the type of Ab produced by this dog. It 
was concluded that the cytopenia observed in at least 1 dog of the 3, may be contributed to 
olanzapine-specific Ab. 

The ophthalmological findings were seen in dogs treated for 2wks, 6mo and 1yr at doses between 2-
40mg/kg/d. In the 2wk study, miosis occurred in all drug grs but could not be correlated with dose. 
There was dose-dependent and sig reduction in lacrimal flow 6hr postdose. These dogs had normal 
pupil reflexes but pupils of dogs dosed 40mg/kg did not dilate completely in response to application of 
dilating agents. The mechansim of miosis in this study could not be deduced. No effect on 
ophthalmology was noted in a 3mo tox study in dogs dosed 2, 5, or 10mg/kg. In a 6mo tox study, 
dose-dependent miosis hyperreactivity to pupillary light response,and reduced response to mydriatic 
drug were seen in dogs dosed 4&8mg/kg/d. Similar to the 6mo study, dogs dosed 2,5, 10mg/kg for 
1yr showed dose-dependent miosis, altered pupillary light reflex, and reduced tear production. In HD 
dogs blepharospasm was also noted. Other findings included conjunctivitis and discharge; tear 
production was reduced and was irreversible by end of study. The doses used in the 1yr were the 
same doses used in the 3mo study where no ophthalmological findings were observed. The sponsor 

. related the ophthalmological results to the anticholinergic effect of the drug. 

In a 3mo oral gavage mouse study, histopath exam showed lymphoid depletion ofthe spleen and 
moderate multifocallymphoid necrosis in all drug grs (3, 10, 30mg/kg/d) in addition, non dose
dependent mammary gland acinar hypertrophy, ductal ectasia, and ductal epithelial hypertrophy 
were seen in these 3 drug grs. Rats orally dosed for 3mo at 2.5, 7.5, and 22.5mg/kg/d had dose
dependent reduction in relative wts of the ovaries and uteri; without histopath findings. Dogs orally 
dosed at 10, 20, 40mg/kg/d for 2wks had lymphoid depletion of the thymus in all drug grs without 
histopath findings. The relative wt of the testes was sig reduced in rats dosEld 10mg/kgld for 3mo 
alld histopath exam showed hypospermatogenesis. The.q~crin testeswtinJhis studY/Tlight hav~ 
been. secondary to wt 'Ioss in this gr. The absplute and relative; wt of the ovaries were 'redu?ed. in 
female rats dosed 4&16mg/kg/d for 6mo and uterinewtrEirn~,il)ed:depre~~ed in rats dosed 16mg/kg 
through the 1 rna recovery period. Also in this study, the relativ~wt of the adrenals in rt1ai~ rat~ 
dosed 16mg/kg/d was incr and histopath showed deer in vacuolation of cortical cells t,hat 
persisted through the 1 mo recovery period at which time the vacuolation was also observed in 
males dosed 4mg/kgld. Histopath exam showed mammary gland changes in males and females in 
this 6mo study. In males dosed 4&16mg/kg/d tissue morphology was changed from the normal 
lobuloalveolar to tubuloalveolar pattern and secretions were present in female rats dosed 16mg/kg/d. 
The incidence and prominance of mucoid metaplasia of vaginal epithelium were incr in females 
dosed 4&16mg/kg/d and ovarian follicular prominance was also incr in females dosed 16mg/kg/d. 
These mammary gland changes reversed during the recovery period. Uterine hypoplasia was 
observed in females dosed 4& 16mg/kg/d at end of study and in females dosed 16mg/kg/d at end of 
recovery. There was thecal prominance in the ovaries of females dosed 4&16mg/kg/d. The findings in 
the ovaries and uteri were considered secondary to reduced wt in these animals. In a 1yr oral study in 
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rats, the absolute and relative WI of the adrenals W€r>! incr in rats (m+!) dosed 16mg/kgld and the 
relative WlS of the ovaries and uteri were deer in females of this dose; there was no histopath findings. 
Dogs treated for 6mo showed a sig deer in absol and rei wts of the ovanes in animals dosed 
4&8mglkgld. A sig incr noted in the rei WI of the adrenals in male dogs dosed 8mg1kg/d; no histopath 
findings. Similarly, in a 1yr dog study, the absoland ntl WI of the ovarl .. w .. do ... ·d.p.nd.ntly 
reduced (doses 2. 5. 10mglkgld); no histopa~I findings. In a repeate 1yr dog at the same doses, in 
contrast to the 1 st study. there were n2....!!!1r'~ed changes in any oraan WI. However, there was a 
reversible dOSlH8lated delav in estrous in naif of the dogs d<Y.,ed 5mg1kg and all dogs dosed 10mg/kg; 
no histopath. 

The mammary gland findings and elfects on ovaries and uteri are probably related to Incr in prolactin 
level observed in presence of Of. anagonists. A daMHIependent increase in prolactin palsma level 
occurred after single dose administration of olanzapine to rats. Doses renged between 0.1-2.5mgJkg; 
values in females were higher inan those in males a' .. II doses and all time points, remaining elevated 
upto 6hr postdose. Similar to single dose findings, late dose s!udies in rats for 3mo at 1 to 4mg/kg 
in males or uptc 8mg/kg in females, showed dose-dependent incr in prolactin level. This incr was 
higher and lasted longer when measured at 3mo than the values at 1 mo Also, at tile lowest dose of 
O.25mglkg in males. a sig incr noted at 3mo measurement but not at the 1 mo. 

Toxicokinetics in mice, rats, and dogs were measured conc.Jrrently With the tax studies. Plasma levels 
incr with Increasing dose. the incr was non-linear as the dose increased. Some ind:cation of drug 
accumulation was noted as plasma levels measured later in the study were higher than those 
measured earlier (e.g. day30 vs. Oay1). Olanzapine in all of the subchrr.nic and chronic studies was 
administered oraiiy (g8'13\111 in rodent and capsule in dog~). In all species there was no sex difference 
(except In mice dosed 45mgJkgld for 3mo) in plasma conc. In mice mean plasma levels ranged 
between 35-431ng/mlln mal .. and 52-861ng/mlln femal .. at doses 5, 15. and 45mg/kg/d. Peak 
level were reached 0.5-1 hr postdose and PK followed 2 compartment model with rapid phase half life 
of < 1 hr and slow phase half life of ~ 12hr. BIll dosed for 3mo, mean plasma levels ranged between 
O.1"'ug/ml with means between 0.13 to 2uglml at 2.5,7.5 and 22.5mgJkg doses. Mean max conc in 
rats dosed for 6mo at 1, 4, 8. and 16mglkgld were 24, 241, 802, and 2076ng/ml ntapectlv.ly, the 
corresponding valua. for AUC want 222, 1282, 6579, and 29109ng.hrlml. Mean Tmax reached 
between 0 5-8hr and. elimination half '''" ra~ged between 1-48hr. Maan max cone in ~ dosed for 
1yr at 2. 5, and 10mg/kg were 114, 245, and 456ng/ml ntapectlv.Iy, and the corntapondlng AUC 
valu.s w.re 912, 2164, and 5133ng.hrtml. Mean Tmax was 2-3hr and mean elimination half life 
ranged between 6-24hr. Some degree of acummulation was noted with time an(j i'l!gh doses. ~ 
dosed for 14days, peak plasma 1Eo'lels at 40mglkgld reached 1.7ug/mt .,r, day 14 and 0.9ug/ml on 
day1 indicating some :!:cumulation. 

CarCinogeniCity 
L~e-tlme bloassays were conducted in CD-1 mice and Fisher 344 rats. Dose selection was based on 
dose-range finding studies In bob. Sjj8Cies: 
M::e 2wk oral study at 45, 70, and 100mglkg 

two 3mo studies' 3, ~O. 30mglkg and 5,15, and 45mglkg. 
Rats 2wk gtudy at 2,6, 18. 54'T1gr~; 

3mo study aI2.4, 7.5. 22.5mg/kg 

Mouse: 
Two life-tlrle bloassays were conducted In CD-1 mlCB. The 2nd study was conducted becaule the 
sponsor ff~lt the HD in the first study exceeded the MTD therefore, lower doses were examined in the 
2nd study Doses for the carcinogenicity study were appropriately selected, based on 3-m0 dose-
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range finding studios. The doses tested in the first carcinogenicity study were 3, 10, 30/20mg/kg/d 
and those In the 2nd study were 0.5,2, 8mg/kg/d. Both studies lasted for 19mo in males and 21mo In 
females and olanzapine was administered by oral gavage. The 30mg/kg dose was reduced to 
20mg/kg on d100 due to the high mortality particularly in males and Incr In the Incidence of 
neutropenia in these mice. In both studies. clinical signs were those observed in other toxicity studies 
and are extensions of the pharmacological actions: hypoactlvlty and aedatlon mainly at the higher 
doses in males and females, rough hair coat and soiling. Other signs included distendej penises in 
males and palpable abdominal masses and in females, high incidence of nodules. Survival was 
markedly reduced in mice dosed 30mglkg with male more affected (22% vs. 68% in cont) than females 
(32% vs. 58% cont) There was no drug effect on survival in a~y other gr of either study. Mean wi 
and/or wi gain was comparable to the cont at end of study in all group!. and a sig increase over the 
cont was observed in femllies dosed 2&8mg/kg/d in the 2nd study (6-30%) and females dosed 
3&10mg/kgld (upto 12%) in the 1st study. Although the final mean WI and wi gain were similar to the 
cont. reduction in these parameters occunl!d at one point or the othel Ihroughout the study <l~ration in 
males and females usually Ihose administered the HD. Food consumption in genera!, was increased 
O~tlr the cont in all drug groups and similar to the cont at lower dosas. The hematology findings in 
both carcinogenicity studies, included don-dep;;ndent decr In WBC (32-7C·"" In males mainly due 
to decr in Iymphocyteil and neutrophil". The eosinophil count in both studies was aiso sig reduced 
in males dosed 8, 10, and 30120mg/kg, and the monocyte count was also sig reduced in males dosed 
10 and 30/20mg/kg. Such effects were not obfl.lrved in treated females, females dosed 30/20mg/kg, a 
sig Increase and not a decr in WBe count, was observed. Note however, in the complementary f'K 
study that accompanied the 1 st carcinogenicity stud~', the WBC count was reduced dose
dependently in males and females at 3, 6, and 12mo but not at 15mo. Also the count of 
eosinophils and monos was reduced i~ both sexes dosed 10 and 30120mg/kg at several times during 
the study reaching statistical signiflt'Jince when measured at 3, 6, and 12mo. Drug related effects on 
clinical chemistry parameters included a dORe-dependent inc ... ase in BUN and enzyme levels (AST 
& CPK) and some electrolyte changes, these findings noted at 6, 10, and .30120mglkg doses. There 
was no sex difference in drug plasma levels and conc increased iinearty at the iow doses but generally 
non-linear as the dose and dUrlition increased. This indicated some level of accumulation with time. 
Plasma levels measured oller 15mo of dOSing ranged from BLC (dl of 1ng/mlJ to 614ng/ml et doaes 
betwesn 3-20mg/kg. Maximum conc was reached between 0.5-1hr of dosing. The effect on organ 
weights was inconSistent and variable and non-dose dependent. In peneral, liver and kidney absolute 
and relative wls incr in males or females dosed 2&Bmg/kg without reaching statistical significance. 
Gross exam did not reveal any drug related finding. Non-neoplastic leslona included dose-dependent 
Increase in incidence of mouse urologic syndrome (MUS) in males, kidney dilation in males (dose
dependent; doses 0.25, 2, Bmg/kg), vaginal changes (dose-dependent at 2&8mglkg), heart 
degeneration (dose-dependent at 2&Smg/kg), seminal vesicle inflammation (dose-dependent at 
2&8mg/kg), eye keratitis (dose-dependent at 0.25, 2, Smg/kg), and mammary gland hyperplasia (at 
2&8mg/kg). NeoplastiC lesions in(;iuded a sig Increase in incidence: of fatal lymphosarcomas in 
female mice (non-dose dependent), mammary gland adenocarcinomas and adenomas at 
1 0&30/20mg/~g dosed females, and lung alveolar/bronchiolar carcinomas in female mice (non-dose 
depepJent) 

The lymphosarcoma was aralyzed as a whole-animal finding rather than a tissue-specific 
finding. There was a 519 incr in the combined incidence (fatal+incidental) of lymphOsarcoma in all 3 
female drug groups (17, 15, 17% and 7% In ccm; and the adjusted incidence was 24, 24, 36% for 3, 
10, 30:20mg/~.g respectively and 9% in the cont). The sponsor contributed this high incidence to low 
Incidence in the cont which was lower than the sponsor's own historical data, 8-15%, and the adjusted 
rate was 10-22%. No(e that analYSIS of fatal Incidence alone did not reach statistical sig. Also, the 
sponsor indicated that this lesion was nnt found in male mice: or in male or female rats (see discussion 
later) Also, the sponsor indicated that thesp. Incidences in drug groups lied within the range published 
In the literature with values between 3-31% for cont female and the fact that I~mphosarcomas are 
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spontaneously occumng tumors in female mice, therefore, concluding that this tumor is not drug 
related. Although the reviewer agrees with the sponsor that this tumor is spontaneous and prevalent In 
female mice arl<:i it was not seen in msle mice or in either sex of the rat, nor was it significantly 
increased in the repeate mouse carcinogenicity study, the response however, was dOSMependent at 
the 2 higher doses In females with a 4 fold Incr a. the HD compared with the cont, and drug had 
an effect on the lymphoid tissues of the spleen andlor thymus also hematologlca' findings 
(decr In wac count; neutropenia, thrombocytopenia) In mlCl andlor rata and dogs (reported in 
previOus sub- and chronic toxicity studies). Another issue, is the usefulness of historieSl data, as was 
discussed in Dr. Freed's memo of Mar 7th 1994 from articles by Wogan (1982) and McConnell et aI., 
'all primary tumors of the lymphoid system (i.eOo.lymphomas and lymphocytic leukemias) should be 
considered together tor statistical analysis'. From the data provided, it seems that the sponsor 
analyzed these tumors sep3rately. Lymphosarcoma contributed to 11% of all fatalities in the 1st 
carcinogenicity study. 

The combined incidence (fatal+incidental) of mammary gtand adenocarcinoma 
(adenomal+adenocarcinoma) in female mice was 0, 2, 4, and 5 of 60 mice in each gr for cont, 3, 10, 
30/20mg/kg respectively, and the corresponding combined mortality-adju:;,,3d rate was 0, i 1, 1 B. and 
24%. The prevalence rate however, did not reach statistical sig in any gr. In the relleate study unlike 
the 1st one, the rate increased sig and dose-uependelltly for the combined (fatal+incidental)(5&100% 
at 2&8mg/kg and the mortality adjusted incidence was 10& 17% and 0% for the contI, as well as the 
prevelance rate of HD (8mg/kg)(13%) was also sig increased but not ror the fatal incidence. 

The combined incidence of carcinoma+adenomas of lung alveolar/bronchiolar tumors was sig 
IOcr in 3mg/kg female mi,e at 25% and 10% in the cont The mortality adjusted rate was 33% vs. 12% 
10 the cont. The significan,~e of this finding is unclear since it occurred in LD and not in other doses 
and only 10 females. 

It is concluded that olanzapine ir.duces Ivmphosarcoma and mammarv gland adenocarcinoma in. 
female mice dosed at >8mg/kg. These tumors occun'ed at mean plasma level of 162ng/ml and 
484ng/ml (for 8 and 20mg/kg doses 10 females) 

The above conclusion maybe modified awaiting the results/conclusions of tumor analyses by the in
house Biometnc DiviSion. Also the carcinogenicity studies have not been submitted to the CAC as of 
thiS d~le. 

Rat: 
Dose selection for the carcinogenicity slLdy was aPPrlJpriately based on 3mo dose-range fonding study. 
Olanzaplne was orally admimstered to F344 rats for 2yrs at 0.25, 1, 2.5, and 4mglkg; the 2 higher 
doses In females we'e in::reased on day 10010 4 and 8mg/kg respectively because of small drug 
effect on Bwl. Olanzaplne did not affect rate of survl~al in any gr. Clinical signs included 
hypoactivity In all drug grs increaSing in sellerity witr dose and convulsions occurr':ld in 11/60 
females dosed 4/8mg/k(l after 11 mo of dOSing. The @tter sign was not Observed previously follOWing 
repeate dosmg. It< sig decr in mean wt and wt gain was observed In rats dosed ~2.5mg/kg, The 
deer In WI In the 2 high doses In males began as early as months 1 &2 of 10sing and continued till end 
of study At lermmallOn, HOm had 12% decr In WI gain relative to the cant and in the 2 high dose 
females 9rs the deer was 18&33% respectively. Food mtake and EFU were sig reduced in treated 
male and female gr thrcughoul the study. At terrmnatlon, the decr in EFU for the 2 HOf grs was 
15&30% of the cont; the decr In EFU of males was not Sl9 different from the cont at termination 
There were some smail but statistically s'g and dose-depender,t changes in blood parameters cf both 
male and female drug gr:; measured at 6, 12, and 18mo. In general, the parameters affected ir.eluded 
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Hb, PCV, MCV, and RBC count ususally in the 2 high doses. At 2yns, the Incr In RBC, Hb, and PCV 
was 12-14% of the cont in HOm (4mg/kg) and 3-6% in MO&HOt (4&8mg/kg). The effeet on wec 
parametllns was variable and non-doae dependent such as incr and deer in thrombocytes, 
lymphocytes, and leukocytes. Drug effect on clinical chemistry parameters was also inconsistenl, in 
general there was an incr in liver enzyme activity such as ALP, AST, and ALT in all 3 high dose female 
grs at 18mo (11-42% of cont), BUN Incrthroughout the duration except a deer (9-47%) noted on 
m024, changes in electrolyte levels throughout tne study, and a conSistent finding was a deer in 
bilirubin nottod during months 6,12, 18, and 24 ranged between 15% to 47% at 24mo. There was 1'0 
effect on urinalysis. The following organ wts were incr sig in both males and females of MO&HO: 
heart (5-21%), adrenal (25-78%), and thyroid/parathyroid. The wt of the liver was incr only in MDf 
(20%), the kidney wt incr in MO&HOf (18%), spleen wt incr in Hot (14%), and the brain wt incr dose
dependntly in MO&HOf (13&25%). The sponsor contributed the incr in adrenal wt to non-specific 
mechanisms operating during stress, however, the incr in heart wt which usually remains constant, 
maybe drug related. The wt of IIterus was deer dose-dependently in the 3 high doses and the testes 
wt was also decr in HOm. Organ wts were also ca!culated relative to the brain and the results were 
similar to those noted relative to B.wt for the kidneys (deer 12% HOm, 6% HOI), adrenals (incr 
MO&HOm 24&5%), throid/parathyroid (decr MO&HOm 27%, MD&HOt 15&18%), testes (decr 21%), and 
uterus (decr 42%). There were no remarkable gross finoings. 

Plasma conc incr w~h do~e, the incr was linear at 6mo but non-linear thereafter; there was no sex 
difference in plasma levels Plasma conc ranged from below 5ng/ml (detection limit) to 910ng/ml. 

Since terminal mean wt was sig reduced in males and females of HO incidences of non-neoplastic and 
neoplastic lesions were actually reduced relative to the conI. The noln neoplastic lesions included 
progressive glomerulonephritis and benign pheochromocytoma in males (sig less thBil the cant; Peto 
trend test). In females of HO, the i"cidences of mononuclear cell leukemia, and pituitary adenoma and 
C-cell adenoma were also reduced relative to the cont (Peto trend test). The only sig incr in neoplastic 
lesions was the number of mammary gland adenocarcinoma in MO (9/37) and HOt ("lI50) compared 
to 2/39 incider.ces in the corresponding cont (Pete trend test) These mammary tumors occurred at 
plasma levels that are 1-12x the max clinical plasma level of 60nglml measured after 60mg dose. 

Similar to the mouse stUdies, the in-house statistical analyses have not be completed at this time and 
these stUdies have not been submitted to the CAG. 

XIV 
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Reproductive and Developmental Studies: 
Rats and raoblts were used In standard tests to evaluate the reproductive and developmental toxicity 
potential of olanzaplne. The doses tested ranged between O.25-22.5mg/kg In the rat and In the 
rabbit, between 2-30mg/kg. The~e doses rep'resent in the rat O.13-11x and In the rabbit 2-30x the 
max recommended human dose on a mg/m2 basis. 

In a combined Segment 1&111 study in rats, the main drug related findings were as follows: 
- all FO&F1 animals survived. 
- mean wt, wt gain, food intake, and EFU were reduced ;7-10% of cont) in FO males and females 
dunng gestation and postpartum periods for telT12ies and pre-mating period in males; these findings 
occurred in HD of 5mglkg and somtimes in MD of 1.1 mglkg. 
- ;>rolonged diestrous in females dosed 1.1 and 5mg/kg. 
- matin~ index reduced and precoHal period Incr at 5mg1kg, fertility was unaffected upto 5mglkg. 
- an incr in no of early resorptions, total number of resorptionsllitter, and sum of litters with 
resorptions in females dosed 1.1 mglkg without an effect on number of live fetLises per litter; none of 
these findings reached statistical sig . 
• slight growth retardation in FO fetuses from females dosed 5mg/kg seen as an incr in number of 
fetuses with Incvrnplete skeletal ossifications and/or ..... avy ribs. 
- In F1 postweaning pups, activity was reduced in 30d old males and in 60d old fen'a'~s dosed 
between 0.2s-smg/kg however, activity was comparable to the cont when these animals were re-tested 
at ages 140·160days There was no drug effect on auditory startle responses. 
The NOEL for FO parental toxicity and reproductive toxicity Is O.25mg/kg. The NOEL fQr 
developmental tox In F1 generation Is 1.1mg/kg and for reproductive tax of F1 Is 5mg/kg. 

In a male rat fertility study, the NOEL for male fertility was 22.5mg/kg; note that mating index was 
reduced at this dose (10/10 males did not mate) but activity was normal when treatment was 
discontinued In a female 10wk fertility study, fertility Index was reduced dose-dependenUy (upto :,0%) 
but the mating Index was unaffected. Some rats in all 3 dose groups had acyclic periods and at 
10mg/kg, gestation period was Jlrolonged. The NOEL fOl female fertility was 1mg/kg. In a follow-up 
study, tt,e underlYing cau~e for female fertility was further investigated. Female rats were orally dosed 
with olanzaplne at 3 or 1Umg/kg for 2wks pre-mating, during mating, and to postmating day1. Oviducts 
removed and eggs and embryos were collected. There W13S a non-significant incr in preeoital interval 
and In number of females failing to mate. In females that mated, there was a 21 % decrease in 
ovulated eggs/rat at 10mg/kg gr. In a fem&le rat teratology study, mean wi gain and food intake at 
18mg/kg were reduced and clinical signs ware those observed in other tox studies (ptosis, hypoactivity, 
lethargy, chromorrhinorea, and chromodacryorrhea). At 18mg/kg, embryo/fetal resorptions were incr, 
fetal wt decr, and Incidence of male fetal runts and skeletal variations was incr. The NOEL for 
maternal and fetal tox was 1mg/kg and Ihilt fur teratogenicity was 1Bmg/kg. 

Rabbits treated dUring organogenesis at doses up to 30mg/kg, shOWed clinical signs similar to those 
observed In rats. Mean wi gain and food intake were reduced at 8 and 30mg/kg groups. There were 
2 late abortions in 30mg/kg gr, one dam was not eating and the 2nd lost wi, the sponsor indicated that 
decr food Intake and wt loss can mduce abortions therefore, thesE' abortions were not drug related. 
Mean feta: wt was reduced at 30mg/kg dose gr. The NOEL for maternal tax was 2mg/kg, that for 
embryotox was Bmg/kg, and the NOEL for teratology was 30mg/kg. In a Segment II study in 
rabbits, olan~aplne caused late abortions in one rabbit each in 8 and 30mg/kg dose gr. The sponsor 
contributed these abortions to dOSing aCCident in one case and to Pasteurella multocida which is 
frequently present In the rabbit respiratory tract and IS responsible for reproductive tract illnesses such 
as abortions and mertilis It IS unclear if this organism was infact detected in the respi:-atory tract of 
the aborted rabbit; If fuch an organism was not identified, then a drug effect can no. be ruled out 
Mean wt gain was reduced throughout gestation In 30mg/kg dose gr so did food intake. An incr was 
observed In early resorptions at all drug gr (2, 8, 30mg/kg) reaching statistical sig in the MD&HD grs 
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Also i.,cr but nonsig in all 3 drug grs was, total resorptions per litter, litters with resolptions, and no. of 
litters with nonlive implants (at 8 and 30mg/kg gr). The sponsor Indicated that the c;llculations for 
these findings were done using all littern including those from 2 dams one each in celnt and mid dose 
that had undetected abortions. However, when calcutations were made without the litters from these 2 
dams and with litters with at least one live fetus, there were no differences in these parameters. 
Mean fetal wt was sig reduced at 30mg/kg no. of fetal runts/litter and no. of fetuses/litter with 
malfonmations were incr in HD and MD&HD respectively. The NOEL for fetal developmental tox was 
Bmg/kg and for maternal tox 2mg/kg, 

The mutagenicity potential of olanzapine was evaluated in 2 in vitro an" 2 in vivo asSllY':: the MLPITK 
forward mutation and the UDS for the in vitro tests and bone marrow MN in mice and tiline marrow SCE in 
Chinese hamsters for the in vivo assays. Olanzaplne was non mutagenic In any of tlle.e assays 
under these experimental conditions. 

cc. 
IDiv File/Orig NDM 20-592 
IG. Fitzgeraid/A. AtrakchilS. Hardeman 
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Carcinogenicity Labelling: 

Carcmogenlclty studies were conducted In mice and rats. Olanzaplne was administered to mice for 19-
21 months at oral doses of 3, 10, 30/20mg/kg, which are equivalent to 0.B-5 times the maximum 
recommended human dose on a mg/rn:~ basis. In a second mouse carcinogenicity study. olanzapine 
was administered at oral doses of 0.25. 2. Bmg/kg/d which are equivalent to 0.06-2 times the maximum 
recommended human dose on a mgJm2 basis. Olanzapine was also administered to rats for 2 years at 
oral doses of 0.25. 1. 2.5. 4mg/kgJd in males and 0.25. 1. 4. Bmg/kgJd in females which are equivalent 
to 0.13-2 and 4 times the maximum recommended human dose on a mg/m2 basis naspectively. In 
female mice dosed at !2mgJkgJd and in female rats dosed at !4mg/kgJd. the incidence of mammary 
gland adenocarcinomas and adenomas was Significantly increased over the control. These tumors 
occurred in mice at plasma level equivalent to 0.4 times the maximum plasma concentration in humans 
and in rats at plasma level equivalent to 2 times the maximum plasma concentratin in humans. 
Olanzapine like other antipsychotics. increases plasma prolactin levels fol~Ning repeate administration 
to rodents. Increase in prolactin level has been linked to increased incidence of mammary gland 
neopl<lsia in rodents. The role of prolactin in human breast cancer however. is not conclusive. Also. 
at doses ~ 1 Omg/kg/d. the incidence of lymphosarcoma was Significantly increased in female mice over 
the control. A significant effect of olanzapine has been noted on the lymphoid tissue in various 
species including rodents and dog. A dec.rease in circulating Iymphocytas and neutrophils in mice Vias 
noted at doses !0.5mgJkg that produced a mean r.oncentration equivale.1t to 0.07 times the maximum 
plasma concentration in humans. In rats. the decrease in WBe count was noted at 16mg/kg/d or 
3ug/ml plasma concentration which is equivaient to 50 times the maximum concentration measured In 
humans. It is noted that the incidence of lymphosarcomas was nat significantly increased in male !Tuee 
or male and female fdtS. 

Labelling far Reproductive and Developmental Studies 

Pregnancy CategoC)' C: Reprod~tion studies performed In rats at doses 2.5x the maximum 
recommended human dose on a mg/m2 and In rabbits at 30x the maximum recommended human 
dose on a mg/m2 baSIS did not show eVidence of teratogenicity. 

Olanzapme administered to the rat at doses that are 11x the maximum recommended human dose on 
a mg/m2 basl& decreased male fertility and at dose~ equal to or >0.5x decreased female fertility. 
Precoltal period was increased and mating Index was reduced in female rats dosed at 2. Sx the 
maximum recommended human dose on a mg/m2 baSIS. Diestrous and prolon,g~ gestation periods 
were noted at doses that are !0.6x the maximum recommended human dose on a mg/m2 basis. 
Matemal tOXicity as reflected by reduced weight gain and food intake. occurred in rats at doses ?,05x 
the maximum recommended human doses on a mg/m2 basis. Early resorptions and sum and percent 
of htters with nonlive ;mplants occurred in rats dosed at 0.5x the maximum recommended human dose 
on a mg/m2 basis and dev1!lopmental retardation noted at doses 2.5x the maximum recommended 
human dose on a mg/m2 baSIS. 

In rabbits dosed at ~B1. the maXimum recommended human dose on a mg/m2 basis. maternal tOXICity 
was observed as decreased food intake and weight galO. Fetal toxicity was observed in females 
administered doses 30x the maximum recommended human dose on a mg/m2 baSIS and noted as a 
decreased fetal wt , IOcreased number of fetal runts/htter. and increase in number of fetuses per litter 
With malformations. Olanzaplne has not been studied In pregnant women. 
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SPECIAL STUDIES 

Effect of lime, temperature, and butylated hydroxy toluene on extraction of radioactivity from 
plasma containig "C-olanzapineiReport# 4/Ully Labs, IN/Feb 1995 

DUring analysis of plasma samples from animals administered olanzapine, the contractor lab noted 
Inconsistencies in the analytical method when applied to animal plasma samples. The sponsor 
suspected stability problems when olanzapine left at room temp. The contractor carried out an exp 
With dog plasma spiked with olanzapine and left at room temp for 1.5hr. Results showed markedly 
smaller peak heights compared with samples processed immediately. Based on this finding, the 
sponsor conducted the present expo Plasma from rats, dogs, mice, monkeys, and humans wera 
spiked with l·C-olanzapine at 2 conc 500 and 5000nglml, and left at room temp for 1, 1.5, or 24hr. 
Plasma radioactivity was measured by liquid scintillation counting. In other studies using only dog 
plasma, effect of temp, antioxidant (butylated hydroxytoluene), and protein denaturation was tested. 
The results showed no effect on radiocarbon oxtraction from rat, mice, monkeys, or humans, however, 
dog plasma extractability was reduced after 24hr at room temp specifically at the lower conc of 
500ng/ml. The sponsor was able to attenuate this effect by storing samples at zero degree or addition 
of antioxidatns (BHT) with the latter approach being more appropriate. 

PROLACTIN STUDIES: 

Study of effects of i~haled olanzapine on prolactin levels in F344 rats to help establish safe 
handling procedures in tile industrial enwonmentlReport# 27Tfox Stud,,# R39693: measurement of 
plasma conc of olanzapine/Lilly Labs, IN/Jan 1995. 

This acute study was conducted to detemmne safety exposure limits for olanzapine in the work place. 
Ft'male Fischer rats (n=8) were exposed to 5 aerosohzed conc of olanzapine at 0.0002, 0.0012, 0.006, 
0.03, and O.06mgll for 4hr. Blood was sampled 20min after end of exposure to measure plasma drug 
levels and prolactin levels were analyzed during exposure using an implanted atrial cannula Mean 
plasma cone were' 

'~onc Imgll) 
0.0002 
00012 
0006 
0,03 
006 

mean!s.d. In ng/ml (Range) 
11!7 (3-24) 
96!8 (14-186) 
3!14 (1.6-54) 
105!26 (79-149) 
223!Bi (87-298) 

Large intelGnimal v3riation was observed (note cone range above). Plasma level incr with conc at the 
2 highest cone (0.03 and O.06mgll) in a lir,aar manner but, conc at both 0.0002 and 0.0012 were 
higher than that recorded for the O.006mg/1 There was no explanation for this finding except the 
sponsor sp£'culated that shallow breathing might have contributed to the reduced conc at 0.006mgll 
and the large Interammal variability However, such deer in plasma level was not recorded at the 2 
higher conc 

Comment rp.sults for prolactin plasma level was not provided In thiS report. 
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Plasma cone of prolactin in Fischer 344 rats after a single gavage dose of olanzaplne/Repert# 
60/Study# R38090/Lilly Labs, IN/Jun 1995 
Lot# S8962. 

Fischer 344 rats (5!sexldose) were administered a Single oral gavage dose of olanzapine at 0.1, O.S, 
1.1, and 2.Smglml with the control gr receiving the vehicle (10% wlv aqueous acacia solution). Blood 
was collected at 0, O.S, 0.7S, 1, 1.5,2,4, and 6hr postdose. Prolactin was assayed in these plasma 
samples using a double Ab radioimmunoassay. Corticosterone plasma levels were also measured but 
a grt:at deal of variability in the data prevented utilization of the results. ANOVA and Dunnett's at the 
O.OS Ilwel were used for quantitative analysis of the data. In mal ... a al9 dOS4Mlependent Incr In 
prolaet;n levels was recorded starting at O.lmglkg at the 1hr samples and in the 1.1 and 2.Smglkg at 
the O.S .lnd 0.7Shr samples (table below). In the HOm prolactin remained sig elevated (p<O.OS) till 2hr 
peStdOSf' and non-sig till the 6hr sample. The female control values were much higher than those 
recorded in males with some values above the dl of the assay. Prolactin levels In femal .. w .. also 
Incr alg and doslHlependently in the 3 top doses starting at the 0.7Shr through 1.Shr samples, and 
in the 2 high doses at 0.S-2hr (see table below). In the 2HDf, values remained elevated uplo 6hr 
pestdose (though without reachi.1g statistical sig). Values below are means!s.e. (nglml); n=';; all 
values below differed sig from the cont; 0 are female values. 

Dose (mglkg) 
Time (hr) cont 0.1 O.S 1.1 2.S 

0.5 7:t1 NS NS lS!2 37!4 
(29!9) (NS) (4S!S)* (SO,!O) (4S!S) 

075 7.S!1 NS NS 18!1 3S!1.4 
(19!S) (NS) (39:!:7) (SO,!O) (SO,!O) 

S!0.6 7.6!0.7 9!2 17!1 27!2 
(16!3) (NS) (33!7) (48!2) (SO,!O) 

1.5 S:!:1.6 NS NS NS 21!3 
(12:!:3) (NS) (33!7)" (48!2) (SO!O) 

2 3!.04 NS NS NS 14!2.3 
(13!4) (NS) (NS) (31:!:e) (SO!O) 

* not slg from th:;. cont value 
The values of SO!O represent those cone that were >SO whiCH is tile highest reference standard tested. 
At 4&6h~ prolactin level was sig Incr In Hof (0.3&2 fold respectively). 

It is concluded that a single oral dose of oianzaplne to rats caused a slg and doslHlependent 
Incr In prolactin levels In males and fem:;;les that occurred as early a. O.Shr of dosing In females 
and 1 hr in m!.lles. This incr lasted fer a penod of 2-6hr in HOm and the 2 high doses in females. The 
Incr In plasma prolactin is expected because of olanzapme's antagonism of oA-induced inhibition of 
prolactm secretion. 
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Plasma conc of prolactin In Fischer rats after 1 or 3 ml) of gavage doses of olanzaplne/Report# 
611study# R13392/Lilly Labs. IN/Jun 1995 
Lot# 58962 

Fischer rats were administered olanzapine by oral gavage for 1 or 3mo at 0.25. 1. 2.5. and 4mg/kg 
(males, 121gr) and 0.25. 1,4. and 8mg/kg (females, 121gr). The cont gr received the vehicle (10% wlv 
acacia sol.) Blood was collected from 6isexldose at 1 and 3mo starting at 20m," and upto 6hr 
postdose as well as at time 0 (pre-dosing). Note that some animals died due to technical errors during 
sampling from the cannula making the no. of animals less than 6/gr. Prolactin was assayed by Ab 
RIA. Statistics was done using ANOVA ana Dunnell at p<O.OS. 

1 month: 
plasma prolactin levels were Sig incr in males and females. In males, a sig incr noted at 40."in and 
upto 2hr postdose in the 2 high doses and in females, prolactin incr as early as 20min till 2hr in the 3 
high doses and remained sig elevated in the 2 high doses upto 4hr postdose (see below). Note that 
In males values In the 2 high dose groups were moderately high, though did not Inch .'g, at 
time zen) compared to the cont values (range 12-73ng/ml VB. 15-30ng/ml In contI, wIth half of 
the rats In each drug gr showIng values above the max valuo In the cont; theae findings were 
not explanaed. 
Values below are means!s.e. (ng/ml); n=4-6; all values below differed slg from the conI; () are female 
values. 

Time Dose (mg/kg) 
Cont 1 2.5 4 

-------
20min' (11 !2) (87!27) NA (308!4S) 

40mln 21!5 NS 49.S!4 59!7 
(13~:4) (137!19) (NA) (365!47) 

1hr 12~2 NS 39!3 38!4 
(10!2) (113!7) (NA) (241!29) 

2hr 7:2 NS 27!S 31!3 
(17!4) (6B!9) (NA) (280!31) 

NS not slg. NA not applicable. Le the dose was not tested in this sex. 
, no effect In males at thiS lime In any dose 

8 

(252!79) 

NA 
(292!49) 

NA 
(187!S6) 

NA 
(186!43) 

In fem"les. prolactin level remained elevated in the 2 high doses upto 6hr postdose (sig at 4hr)(range 
conc at 4hr 59-1 BOng/ml for 8mg/kg and 50-152ng/ml for 4mg/kg both relailve to the cont range of 16-
49'lgiml and. at 6hr 39-243ng/ml for 8mg/kg and 75-421ng/ml for 4mg/kg t;loth relative to the cont 
ranile of 26-85ng/rnl 

3 months: 
At 3mo. prolactin conc In general. In males or females at any time pOint. were higher than the 
con'esponrilng values measured at 1mo Also In males dosed 1mg/kg, prolactin was not Incr at thE 
1 mo at any time point however. a sig Incr over the cont was measured at 3mo starting at 20mln 
postdose and upto 2hr and the HOm, a slg incr In prolactin was measured at 20min, a finding II':>! seen 
at 1 mo In females dosed 0.25mg/kg. no slg Incr or change was noted in prolactin level measured at 

3 
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1 mo but a sig incr was seen at 3mo at 20min and 1 hr samples. Therefore, all female drug groups 
shQWed a sig incr in prolactin level at 3mo and the incr persisted in the 2 highest doses through the 
6hr sampling period. 

Time Dose (mglkg) 
Cont 1 2.5 4 8 

20min 21~4 44~3 7~10.5 85~7 NA 
(7~1) (152~30) (NA) (3~58) (298:!:80) 

40min 17~2 3~4 81~5 86~4 NA 
(1~3) (337:!:48) (NA) (41~55) (43~31) 

lhr 16~:3 33:!:3 63~4 71:!:7 NA 

(7~1.4) (161~13) (NA) (382:!:65) (311:!:60) 

14::3 NS 57~11 54~4 NA 
(11:!:3) (186~56) (NA) (394:!:40) (328:!:47) 

4h,. 12::2 NS 36~10 NS NA 
(26::7) (63::14) (NA) (284::49) (192::29) 

6h,. (43::13) (199~88) (NA) (272:!:68) (186:!:28) 

• values incr sig Oilly fe.r females and the single value at 2.5mg1kg in males. 
Also in females, a sig incr in prolactin was observed at 0.25mg1kg dose at the 20min and 1 hr periods. 

It is concluded that repeate oral administration of oIanzapine to rats, caused a sig incr in prolactin with 
levels higher and lasting longer when measured at 3mo liS. 1 mo. In females, all 4 dl'l.'g groups 
showed a sig incr in prolactin at some timepoint at 3mo, similarly in males, the 0.25 ami 1 mglkg dose 
gr did not incr prolactin levels at 1 mo but a sig incr was seen with 1 mglkg during the 3mo. 

Summary of Prolactin Studl .. 

A dose-dependent Increase in palsma level occurred after single dose administration to rats. Doses 
ranged between 0.1-2.5mglkg; values in females were higher than those in males at all doses and all 
time points, remaining elevated upto 6hr postdose. Similar to single dose findings. repeate dose 
studies In rats for 3mo at 1 to 4mglkg in males or upto 8mg1kg in females, showed dose-dependent 
incr in prolactin level. This incr was higher and lasted longer when measured at 3mo than the values 
at 1 mo. Also. at the lowest dose of 0.25mg/kg in males, a sig incr noted at 3mo measurement but not 
at the 1 mo. The elevation of plasma prolactin is expected since the drug is a DA antagonist and 
maybe considered an extension of pharmacological activity. 

'1-
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PROTEIN BINDING STUDIES: 

In vitro binding of olanzaplne to plasma prot~lns m mice, rats, dogs, monkeys, and 
humansiRsport# 33/liliy Labs, IN/June 1995 
lot# label V666ME267 

Plasma protein binding of olanzaplne was determined In vitro Plasma was obtained from male ICR 
mice, male F344 rats, male Magie dogs, rhesus monkeys, and humans. Cone of olanzaplne tested 
was 100ng olanzapineiml based on lox and PK studies (reportS# 43(mouse), 39(rat), and 23 (dog». 
Binding of "C-olanzapine was determined from 5 samplesispedes at 37C by ultracentlfugation method 
and amount of free unbound drug was determined by LSC. Results showed similar binding in human~ 
and monkey at a mean of 93 and 91% respectively, and slightly less binding In mouse (81%), rat 
(83%), and dog (81%), This indicated that amount of free unbound circulating drug (pharmacologically 
acbve form of the drug) is less in the mouse, rat. and dog than thai in monkey and humans. However, 
studies in humans (report# F1 O-LC-HGAW), showed that the extenl of binding was unaffected by a 
Wide range of conc. Non-specific binding of radioactivity ranged between 1-8% which was determined 
uSing sahne instead of plasma. 

In vitro plasma proleln binding of olanzapme 10 rat plasma by ultracentrifugation with analysIs 
by reverse phase HPLC·UV detecb,on/Report# 44/Lrlly Labs, IN/Jan 1995. 

Blood was collected from anesthetized maie F Ishcer 344 rals by cardiac puncture; plasma was 
prepared Three conc of olanzapme were selected from a validated conc-curve (100,250, 1000ng/ml). 
Rat plasma was Incubated with olanzaplne for 1 hr al 37C Plasma conc were measurable for these 3 
cone with approXimately 40·50% unbound oianzaplOe of the spiked sol. (percent bound therefore was 
50-60) 

• 
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STUDIES WITH IMPURITIES AND DEGRADATJmj JI!'«OOUCTS: 

A subchromc tox sludy In Fischer 344 rat!; -\p'~n .:,Ianzilplne wrt!<. Impurities (T00534 )/Report# 
63/Study# R 13695/Lilly Labs. IN/July 19951GLP. 

Lol# 2753..07 contains the follOWlr,g 

olanzaplne 
301664 
343344 
343345 

101# %Potency 
029JD3 99 
AK90ZF274-1 97.7 
X353324-36 80.6 
X35332437 84 

These cpds are degradation products of olanzapine form during storage. 

Olanzapine was admini~tered to male and female Fischor rats (106!3g m and 89!4g f) by oral gavage at 
16mg/kgld for 1~ys. This close provided the following daily dose for the Impurities: 168uglkg of 
301664. 163uglkg of 343344, and 165uglkg of 343345 (representing 1.02-1.05% ot the dose) There were 
5/sex in the control (10% acacia). and Blsex tor olanzapine gr. No morfalitifts; clinical signs included 
hypoactivi1y in all drug grs decr in severily with time but remaining till end ot sludy, also tor thl! 1st 5d: 
sternal recumbancy. lethargy, and lacrimation. All rats were normal within 24hr of dosing. Mean WI and 
wi gain were significantly reduced in both sexes of drug gr throughout the study. By dat 4. mean WI gain 
in males and females was 92 and 73% less than that of the control and by termlnatk,n. the mean WI gain 
was 60 and 38% of the control in males and females respectiVely. The decline in WI in males correlated 
with a sig decr in food intake as seen from a sig deer in mean cummu/atiVe food intake al end of sludy 
(10%); for females however. a $lIghl but sig incr noted in mean daily intake (9%) relatiVe to the 
corresponding controls. The cummulative Efficiency of Food Utilization (EFU) 'Nas sig reduced throughout 
the study both In m&f and by end of study It was 56&43% less than the controls in males and femalo!s 
respectively. Blood was collected from the orbital plexus pnor to necropsy for hematology and clinical 
chemistry A srg 6· ·,0% ,ncr ,n RaG, Hb and PCVof trealed males and a non sig 3-5% incr also noted in 
females. A marked .~n leukoCytes (19-21%), Iynphocytes (24-27%), and ~ (29-30%) 
recorded In treated males and females relabve to the controls. The clinical chemistry parameters affected 
Included: mcr III BUN (:!0·24%; sig only In m). Incr in AST (20-23%; sig only in m), ALT (6% in m, 29% in f; 
slg only In I). CPK (17% In m. >200% in f; not slg in either sex/large interanimal variation), incr in CI (2-3%; 
Sig In both sexes). Ca decr (3·5%; srg ,n both sexes). 51g decr in inorg P only in m (14%;). sig decr in total 
Bili in m (23%). Incr in Chol (18% in m. 8% In f; sig only in m), Sig deer in TG only in m (41%), sig decr in 
Glob (9-13%; sig in m&l). the Alb was slg incr In f only (3%). the AlG ratio was therefore, decr in m (sig; 
25%) and IOcr in f (sig; 33%). Changes In organ wts were secondary to deer in mean WI and WI gain, the 
absolute wi of the ovanes was sig reduced as well as that relative to B.W1 and brain WI. Histopathology 
was limited to bone marrow hypocellularity observed in 3f and 1 m characterized by incr in fat celiS and a 
decr in hematopoiebc tissue with the non-erythrOld elements (myeloid, megakaryocytes, and perhaps 
Iympnocytic) more affec!ed than the erythrOid elements. The sponsor indicated that these c.hanges were 
non·specific and secondarl to the cecr In B.wt Other hlstopath findings were minimal and common to 
rats including kidney mineralization and some females With under-developed corpora lutea. 

It was concluded that the effects of admlnlstratton of olanzaplne + Impuntles to rats for 14ds IS Similar to 
previously reported flndtngs of olanzaplne minus these Ir;'purlbes The 3 impunbes reported in the present 
study result from degradation of olanzaptne dUring storage and were present at 1 02·1.05% of the 
administered dose 

Note that blO9d was collected for measurement of plasma cone but samples were destroyed Inadyerlantly, 
therefore, plasma levels of olanzaplne and the 3 Impunbes remain unknown 
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In vitro receptor profile of olanzap,ne and S 01 Its analogues, 1700SS, 170238,290411,301664, 
and 10-N-glucuronlde lor adrenergic (alpha 1,2, and b!ta), muscannic, OAI and OA2, HI, SHT2, GABA. 
and benzodlazeplne (SzP) receptorslReport# 73/Ully Labs, IN/Apr 1995/GLP. 
Lot# for olanzap,ne 023J03 

290411 = 2-CH30H 
1700S5 = N-desmethyl 
170238 = N-oxlde 
301664 = lactam byproduct 01 degradabon 

Frozen rat whole brain bssue was used to assay lor Bzp HI, and adrenergic recepton;, cortex lor GABA. 
muscarinic, and SHT, and corpus striatum for OA. Atfi"ity constant (I(,) and IC!IO were detem1ined for 
each assay, values are the means!s.e. of at least 2 experiments. Olanzapine showed high affinity to Hl> 
SHT2> alphal>0A2>muscarinic>OA1>alpha2 (263nM). Olanzapine had no affinity to Bzp, bata 
adrenergic, or GABA upto 10uM cone. The 2-CH30H and N-desmethyl metabolites showed similar 
affinities to OA2, H1, SHT2, and alpha1 as those for ollinzapine With the fom18r having the most similar 
profile to olanzapine with respect to these recepton;. The affinity (Ki) to muscarinic recepton; were about 
7x lower lor the 2-CH30H than the Ki for olanupine but the 2-CH30H had high')r affinity for OAl than 
that 01 olanzapme (Ki 66 VS. 119nM respectively). 

K, (nM) 
Cpd 0A2 5HT2 Hl al M OAl 

olanzaplne 20 10 7 lS 67 119 
2-CH30H n 18 6 12 SOO 66 
N-deslT'~thyi 9 23 22 80 333 203 

The rank order 01 affinity 01 the above cpds is as follOWS: 
olanzapme HI >SHT2>alphal >OA2>M>OA 1 >alph,a2 
2-CH30H Hl >alphal >SH~>OA2>Ol >M>alpha:1 
N-de3methyl: OA2>Hl >5HT2>alphal >DA1 >M>alpha2 

The N-oxlde has similar binding profile to that 01 olanza,plne but at much lower affinity. The lactam and the 
N-glucuronlde do not bind (very poor affinity) to any 01 these receptres. 

Therelore, the 2-CH30H and N-desmethyl metabolites could have physiological-pham1acological activity if 
their conc acr;leved alter administration 01 olanzapine ill adequate to d~ so. Based on the receptor 
occupancy theory, both high alfin:!)' and adequate conc mu,t be presented lor the receptor lor binding 
tooccur These 2 cpd though have affinity, their cone a'~er olanzapine administration is low and their 
blnd'ng (recept?r occupancy) is expected to be less than 1/10th the receptors occupied by olanzapine. It 
IS concluded that !;'ese metabolites can not produce any physiologiC effect unless their conc are incr sig 
over that 01 olanzaplne 

in VIVO pharmacology of potential olanzaplne metabolites and degradation products'/Report# 
BO/Lilly Labs, IN/Oct 1992, Mar 1994, Apr 1995. 
, N-desmethyl, N-ox,de. 2-CH30H, and lactam 

The followlllg In VIVO animal tests pred!ct,ve 01 OA acbv,.ty were examined uSing olanzaplne and 3 01 its 
metabolites and one degradation product: apomorphine induced climbing In mice, cocaine mduced 
hyperactivity In lister Hooded rats, conditioned avoidance in Lister Hooded rats, and conditioned 
aVOidance In SqUIrrel monkeys. DOSing for the apomorphine tasl included oral, i v. and s.c., lor the 
cocame Induced hyperactIVIty I.p (only the desmethyl was tested with olanzapine), lor the conditioned 
aVOidance In rats oral Or I v, ar,d conditioned aVOidance in monkeys s.c. 
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Apomorphine-induced climbing: Olanzaplne induced a sig ana dose-dependent decr in climbing response 
on mICe at 0.62S, 1.2S, 2.S, all(! 5mglkg s.c. dose and at 1mg1kg i.v., and 2.S, S, and 10mglkg orally. 
Met;1bolites N-desmethyl, 2-CH30H, and the lactam cpd failed to antagoniZe the climbing response at 
doses <20mglkg, the N-oxide on the other hand was active in deer the climbing behavior at a mini 
effective dose 12.Smglkg s.c. compared with 0.62Smglkg s.c. olanzalline. 

Cocaine induced hyperactivity in rats: Olanzapine antagoniZed the cocaine induced hyperactivity at 1 .2S
Smglkg Lp. whereas, the N-desmethyl had no effect upto 2Smglkg. 

Avoidance response in rats: olanzapine produced a dose-dependent deer in this response at 0.25-1 mglkg 
Lv. and 2.5-10mglkg oral dose; none of the metabolites')1 the lactam cpd!lad any effect upto 2Smg/kg 
oral dose. 

Avoidance response in monkeys: olanzapine produced a marked deer in resoonse (0.3-1 mg/kg s.c.) as 
did N-desmethyl at 10-17.Sm!Jlkg s.c., however, the desmethyl was 33x less active than olanzapine. 

!t was concluded that none of these metabolites or the degradation product have any significant 
pharmacologic activity in vivo. It is interesting to note that the N-oxide had some effect on apomorphi"e 
induced climbing when this cpd showed very poor affinity to OA receptors in vitro thouhg it had similar 
binding profile to olanzapine. The N-<lesmethyl showed affinity to OA receptors and in in vivo had small 
effect as seen in the avoidance response In monkeys. 

Effect o! olanzapine im~uribes (1700SS&301664) on induction of reverse mutation in Salmonella 
and E. Coli using the Ames testlRepor1# 58/studies 950131AMS3902, 950201AM53904, and 
950208AMS3904/Lilly Labs, IN/May 1995/GLP. 

The above 2 Impurities of olanzapm!! were tested uSing Salmonella strains TA1535, TA1537, TA98, and 
TA100ln and In E.coll WP2uvrA I~ presence or absence of S9. Coreentrations tested were based on a 
preliminary tox test for each iMpunty uSing TAl CO lJQ!e that it Is recommended that all strains of 
Salmonella be tested in the preliminary tox assay and not ju~one strain. The conc selected for the actual 
assay ranged between 250-1800ug/plate 01 cpd 170055 in -59 and 250-3000uglplate in +S9 and for cpd 
301664 the conc in + and -59 ranged between 62.S-·,uOOugiplate; highflr conc could not be tested due to 
precipitate at 1000ug/plate. A positive ~esponse was that when the no. of revertsn!'; increases by at least 
2~ for strau~s TA9S and 100 and WP2uvrA or at least 3x for TA1535 and TA1537 in 2 successive cone of 
the cpd. 

Impurity 170055 was not mutagenic (did not incr the no. of revertant colonies) at any conc tested in +1- S9 
ImpUrity 301664 was not mutagenic in _::,19 but mutagenic in +59 at 62.5 and 125uglplate for TA100 and at 
62.5, 125,250, and SOOug/plale for E.coll stralO with >2x (2.1-2.5x for TA100 and 2-4x for WP2uvrA 
stralO) nus assay was repeated using the same "nnc and conditicns; the results were negative. 

It IS concluded that cpds 170055&301664-impunhes of olanzapine, were non mutagenic in the Salm.>nella 
and E.coll assay at the conc tested In presence or absence of 59 The positive response noled i.1 cpd 
30161>4 In +S9 was 110t dose-dependent and negallve In Ine repeate assay therefore, it can be conclUded 
that thiS cpd did not Incr the no Of revertants In the Ames test 

Effect of olanzap,ne With Imp unties on Induction of reverse mutation In Salmonella and E coli 
uSIOg the Ames test - Plate IOcor;:oratlon assay/Repor1# 64/Study# 950626AMS3964/U:ly Labs. IN/July 
1995/GLP 

The degradation rroducts were the lactam (301664), ketolactam (343344), and the ketothlolactam 
(343345) 
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Bacterial strains tested were TA1535, TA1537, TA9S, and TA100 as well as E. coli strain WP2uvrA The 
assay was done in +/- 59, the positive controls were MNNG, 2NF, and 9AmAc in - 59 and 2AA in + 59. 
Cnteria for a positive mutagen were: at least a 2x Incr In revertants over the cont value for strains T A9S, 
TA100, and WPuvrA and, at least a 3x incr over the cont value for strains TA1535 & TA1537. The conc 
used in thiS assay were selected based on previous ,b~s test (Repor1# 7); the solvent used in this assay 
was DM50. Precipitate noted at 4000 and 5000ug/plate In - and + 59 respectively. Olanzapine + 
impurities did not inducelincr No. of revertants when tested at con:: ranging between 25~000ug/plate in -
59 or at conc between 312.5-5000uglplate in + 59. The positive controls produced tI!e anticipated 
response. It was concluded that olanzaDine + impunties of degradation waS non-mulagenic in the Ames 
assay. 

Effect of olanzapine with impurities given orally for 2 consecutive days on induction of MN in bone 
marrow of ICR mice/Report# 65/5tud~# 950620MNT3964/Lilly Labs, IN/July 1995/GLP. 

Olanzapine + impurities (301664, 31.3344, 343345) was administered by oral gavage to male and female 
ICR mice at 11.6, 23, or 46mg1kgld for 2d. Doses were based on a preliminary study where 100% lethality 
occurred at 62.5mg/kg. The HD s'3lected was approximately 50% of the median lethal dose and was the 
HI) in previous tox study (Rei'Ortf' 3~i. In the definitive study,S mice/sex/dose were used and killed 24hr 
post the 2nd dose. Bone marroVl (femur) was isolated and processed. One thousand PCEs were counted 
pllr mouse and the numbers of PCE wittl and without MN and the number of NeE were recorded Bone 
marrow tox was assess sed by !he PCE/NCE rallo. Olanzapine at either dose did not induce MN formation 
compared with the control, the positive contr<>1 CP gave a poSitive response as expected. 

Clinical signs Included hypoactivity, squinllng, Ip.thargy, and hunched posture. 

SUMMARY AND CONCLUSION: 

Based on the 2-wk subchronic tox study In rats and the In Vitro bactenal Ames ml'tagenicity tests and in 
ViVO bone marrow induction of MN'n mice, presence of the 3 impunties with olanzapine produced eriects 
conslstant with those previously reported with olanzaplnp. In at;sence ilf these impurities. Therefore, 
presence of these impurities with olanzapine does not Impose a safety hazard. These impurities were 
present at 1.05% the administerlld dose in rats. In a max clinical dc;se of 20mg (0.33mg/kg at 60kg) when 
eaen oi lhe." impurities present at 0.5%, the doses tested in [ats thus represented a 100x safety margin. 

In vitro receptor binding assay fer olanzaplne and Its metabolites the N-desmethyl, N-oxide, and the 2-
CH30H plus the ;"ctam a degradation product showed the N-desmethyl and the 2-CH30H to h<lve similar 
profile and affirllty to olanzapir.e but neither cpd showed higher affinity than the parent at any 
neurotran5rnitter site tested. The N-oxide had also a Similar profile to olanzapine but tho affinity was very 
poor. The ii-desmethyl had higher affinity to DA2 than did olanzaplne (9 vs. 20nM) but its cone from 
adMInistration of olanzapine is not expected to be high enough to produce any physiologic effect. In vivo 
pnarrnacology using anima; test:i flredictJve of DA activity, did not show any sig finding with these 
metabolites relative to olanzaplne. The only finding was that of the N-oxidp. In decr the apomorphine 
climbing at a dose 20x tess than that for olanzaplne 

y 
I 
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ADME 

ABSORPTION 

In VIVO Intestinal absorption of "C-<llanzapintl In Flsciler 344 rall;iReport# 9/Lilly Labs, IN/Jan 
1995. 

This study was done to identify the segment of the GI where olanzapine is best absorbed when 
administered in aqueous sol. Absorption was detennined by disappearance of radioactivity from 
stomach, duodenum, jejunum, ileum, and colon, and the apppearance of radioactivity in plasma 2hr 
post single iniraluminal dose of 8mglkg. A specffied vol of the dose sol was injected into the selected 
segment of the gut and left for 2hr after which time the GI loop was flushed with water into scintillation 
vials and radioactivity quantified. The difference between amount injected and thaI remainig at the end 
of the 2hr in a segment represented extent of absorption. Radioactivity was also measured in plasma 
and urine. Max radioactivity retained in decreasing order was: stomach (48%»duodenum 
(24%»juJeflum (11%»colon (3%»ileum (1%). This indicated that olanzapine was best absorbed from 
the ileum and the colon (least radioactivity), and the poorest absorption was from the stomach (high 
radioactivity). Good absorption was also evident from plasma with radioactivity between 1.6-
2.8ug.Equiv/ml (Ieasi in stomach at 0.5ug.Equiv/ml). Radioactivity was also detected in urine 2hr 
postdos'3 providing further evidence of good absorption. 

Plasma conc of olanzapine in the portal 3nd systemic Circulation of male Fischer rats given a 
single oral dose of "C-<llanzapine at 8mg/kg/Report# 15/Lilly Labs, IN/Apr 1993. 

Two studies were conducted: one to measure conc of radioactivity in portal and systemic plasma and 
the 2nd to measure conc of olanzapine in portal and systemic plasma by HPLC method. Male Fischer 
344 rats (4/time pOlnUexp) were administered 8mg/kg olanzapine (cold and label) by oral gavage. 
Starting at 0.5hr and upto 24hr ~stdose, animals were anesthetized dnd blood collected from the 
portal vein and inferior vena cava. Olanzapine seemed to be well absorbed as indicated by the high 
radioactivity and olanzapine conc in the portal circulation at 0.5 and 1 hr postdose. Max conc of 
radioactivity in portal plasma was 2338~297ng.Equiv/ml reached at. D.5hr of dosing and conc in 
systemic plasma was 1229~434ng. Equiv/ml. The reduced radioactivity in systemic vs portal plasma as 
early as D.5hr of dosing may indicate biliary excretion, metabolite formation, or retention of radioactivity 
by the liver. In the aoove study (report# 11) after 8mg/kg oral dose max radioactivity excreted into the 
bile occurred within 24hr of dosing at 15% and 10% recorded during the 1st 6hr of dosing. By 3hr post 
dose, radioactivit,. continued to decline. and was comparable in portal end systemic plasma indicative 
of absence of uptake or retentton by the liver. Max conc of olanzapi11e in portal plasma was 
2159~852ng/ml at1hr and that in systemic plasma was 212~67nglml at1hr. Mean plasma elimination 
half life of radioactivity was 6-6.5hr (calculated between 6-24hr) which is longer than thaI of olanzapine 
at 2.3hr (calculated between 3-12hr). Mean AUC of radioactivity was 8073 and 10,104ng.hr/ml for 
systemic and portal plasma respectively, the corresponding AUC values for olanzapine were 1418 and 
8546ng.hr/ml respectively. This study demonstrated extensive first pass effect and liver uptake of 
olanzaplne follOWing Single oral dose to rats. 

Plasma cone of olanzaplne in male and female Fischer rats receiving different doses by oral 
gavage for upto 6mofTox stdy# R22593&R22693/Report# 31/Lilly Labs, IN/Sep 1993. 

Fischer 344 rats (3/sexldose) were dosed olanzapine at 1, 4, 8, or i6mg/kg for 6mc by oral gavage. 
Blood was collected on day 0, 2&6mo at D (except dayO), 0.5, 3, 5, tl, 12, 24, and 48hr postdose. 
Plasma cone and AUG were Incr with dose In a non-linear fashion at all doses, conc were not 

l() 
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detectable on dayO at 1 mg/kg at :::3hr postdose ,and 4mg/kg at :::5hr postdose and in the 2 high doses. 
the drug was not detected by 24hr. Nevertheless all animals seerr.ed to nave been exposed to the 
drug at some pOint. There was no sex difference In drug conc at all doses and time ;loints. 

DayO 
Dose (mg/kg) Cm .. (ng/ml) AUC", (ng.hr/ml) 

1 13:!:3 
4 74:!:5 247 
8 298:!:36 1439 
16 1123:!:72 5656 

Mo,th 2 
1 11:!:2 52 
4 173:!:30 851 
8 576:!:91 5289 
16 1754:!:355 21191 

Month 6 
1 24:!:6 222 
4 241:!:30 1283 
8 802:!:58 6579 
16 2076:!:130 29109 

values are for m+f combined and are means:!:s.e.; n=2-5 

Mean T m~ ranged between 0.5 .ahr and plasma elimination half life was 1-9hr. It w .. s noted that at the 
6mo period for the 1. 4. and 8mg/kg doses, conc could not be detected at 24hr but were measurable 
at 48hr (dl lng/ml), also there seemed to be some degree of drug accumulation with time at all doses 
with Similar finding noted for AUC (see above tabie). 

Plasma PK of radiocarbon and olanzapine following administration of a single oral dose of "C
olanzapme at 15mglkg to CD-1 micelReport# 351Lilly Labs, \NIJuI1~94. 

Blood was collected from male CD-l mice starting at 0.5 and upto 72hr post oral dosing of 15mg/kg of 
labelled olanzapine. Plasma conc were measured by a validated HPLC-EC, and radiocarbon content 
was determined by liquid scintillation counting. Plasma cone of olanzapine ranged between 13nglml at 
24hr to 421 mg/ml at 0.5hr postdose (T mu), and the drug was non-detectable by 48hr of dosing 
(quantification limlt(ql) lnglml). Total radioactivity (ng.Equivlml) was more or less similar in plasma 
and whole blood with peak values at 0.5 and 4hr: 

plasma 
blood 

0.5hr 4hr 
2200:!:104 2260:!:45 
1750:!:132 1540:!:18 

HaVing 2 peak radioactivity In plasma and blood at 0.5 and 4hrs may indicate enterohepatic recycling 
of radioactivity 
Max conc of olanzaplne as indlcate<1 above was 421nglml at O.5hr, max mean conc of radioactivity in 
plasma was 2260ng.Equivlml at 4hr <!nd In blood 1750ng.Equivlml at 0.5hr. Exposure (AUC",) was 
slightly higher In plasma at 15,201ng.hr/ml than in blood at 13.206ng.hrlml; olanzaplne's AUC was 
1522ng.hrlml approximately lOx lower than radioactivity In plasma and 9x lower than radioactivity In 

II 
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blood. At all tImes radioactivity '" ptc.sma iH.d .v.o.:.P.- llil:"Cr:l "6'1' '~'9l"!I' 'l"iW'I those :)f plasma 
olanzapine. Max conc of olanzapme wa&t9% antJ ~1% of[:,.,. ci; 'plasmil arId blood radioactivity 
indIcating good absorption and marked metabt.iiN!Il rla_ ",1Im1~ half IIf. of olanzapln. was 
l.2hr when calculCo,ed between 7-12hr, half life of raditTacllvlty ill -p!Mma and blood was 11&16hr 
calculated between 7 -48hr respectively. These ·data ;n mice were SImilar to those reported for rats, 
dogs, and monkeys following single oral dose of labelled oia'lzapine (repurts 14, 18, 28). In 
conclusIon, single oral dose of labelled olanzapine to mice shOwed pla&ma conc and half life lower 
than those of radioactivity in plasma and blood at all lime points, redioactivity showed 2 peaks in 
plasma and blood indicating enterohepatic recirculation of radioactivity. 

Plasma conc of olanzapine in CD-1 mice given daily oral gavage doses for upto 1yrltox study# 
M095931Report# 37/Ully Labs. IN/Aug 1993. 

Plasma olanzapine conc was determined in mice (S/sex/dose) used in 1yr tox study. These mice w!re 
administered olanzapine at oral doses of 0.5, 2, or amg/kg; blood was collected at 0.5hr postdose al 6 
and 12mo; samples from 2 mice were pooled ;asutting in total of 3 samples/dose/sex. There was no 
sex differel1ce in conc at all doses except at the HD/6mo. At the 6mo, HOm had plasma conc that f~II 
outside the range of the standard curve and values had to be extrapolated (see table below from 
sponsor), also sample size was small (n=3). Note however, that there was no difference between the 
6&12mo conc and no sex difference in conc at the 12mo. Therefore, the relevance of the statisticall', 
sig difference in cone between sexes at 6mo is not clear. The conc iner lineany with dose except 
between the HD and the LD&MD where values were several folds highe, than would have been 
predicted. Again, small sample size and analysis at only one time point, could have affected this 
outcome. In previous mice studies, 18mo tox study and 2-wk TK (reportS# 20&43), there were no 
clear sex difference In conc with time. 

Table 37.1 Mean Pla·sma Concentrations of LY170053 in CD-1 Mice Dosed 
Daily (Oral; Gavage) with LY170053 at 0.5,2 or 8 mglkg for up to 
~ Year (Toxicology Study M09593) 

Dose mg/kg Gender 6 Months 12 Months 

Mean nglml ~D I Mean nglml I±SD 
plasma II plasma I 

0.5 M 4.82 iO.3; S.4) 12.28 

F 4.04 0.30 4.93 0.64 

2 ~A 24.23 5.38 37.S7 13.74 

F 20.50 4.50 29.83 5.66 

I X 
1M 

258 b 1'" 9.85 227.33 33.31 

IF 162 25.87 169.67 31.56 

, - mean (n - 3 ± SD lasma con(;eniI;!!lOns a roximatcly -,0 nunutcs aner dosmg ) p pp 
b; extrapolated value: ongmal values outside of rat.;;" of stl\lldard curve (110 100 nglml) 

LUll" of Quanutauon ; I nglml ./J, . 
y ~,....... s.;tu1i</'/aU~ d;({~ '" ~ .. _ 'i, ~ ~ ,u<-~ .f,..vI. ' -0 . 
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PK of radioactivity and olanzapine m female dogs after a single oral dose of "C-olanzapme at 
5mg/kg/Report# 18/Lilly Labs, IN/Oct 1993. 

See report#17 for urine and feces data. Following single oral dose of "C-olanzapine to dogs, 
radiollclivity was measurable in all 4 dogs upto 168hr in both blood and plasma. Radioactive conc was 
similar in blood and plasma indicating good distribution into RBCs. Mean radioactive conc half life was 
28-31hr (calculated between 24-96hr) which is similar to that reported for rats (report 6). Olanzapine 
conc was also measurable in all 4 dogs but only uplo 48hr of dosing. Mean max conc of olanzapine 
was 172!69ng/ml reached at 1-6hr which is 18% of max conc of total radiocarbon at 949ng.Equiv/ml 
for total radiocarbon reached at T ... of 1hr. AUG,.- of olanzapine was 14% (1923!325ng.hr/ml) of 
the total radiocarbon in plasma over O.548hr (AUC for total radiocarbon was 13404.6ng.Equiv.hr/ml). 
Plasma elimination half life of olanzapine was 7.5-·11hr (mean 9hr). 

Plasma conc of olanzapine in Beagle dogs administered orally at 2, 5, or 10mg/kg for 
1yr/Report# 231T0x study# D02093)/Lilly Labs, IN/Mar 1995. 
Loti 029JD3. 

Male and female beagle dogs were orally dosed olanzapine for 1 yr at 2, 5, or 10mg/kg/d and plasma 
drug levels evaluated on day 0 and months 3,6,12 with collection times between 0-24hr postdose. 
Validated HPLC method quantitated olanzapine's conc with dl of 1 nglml. 

Dose(mg/kg) Mean Cm .. (ng/ml) AUC",(ng.hr/ml) Mean (,/2 (hr) 

DayO 2 54 426 4.5 
5 153 1376 4 
10 235 2539 9 

• 
M03 2 51 443 5 

5 151 1531 5.6 
1() 286 2864 5.7 

M06 2 67 681 5 
5 203 1922 5 
10 299 2884 5 

M012 2 65 696 6 
5 205 2155 6 
10 315 3396 6 

Mean T"u was 5-8hr; mean plasma elimmation half life of m+f was S.8!1.2hr. 

There s€'cm to be '10 accumulation of the drug with tlmOl. Conc and e)(posure incr linearly with dose 
and Iher·:, was no difference between sexes. Mean combined plasma em .. (adding and averaging the 
m+f data throughout the study) was 59!78, 178!30. and 284!35nglml at 2, 5, and 10mg/kg 
respectively. T m .. was consistent throughout the study Irrespective of dose, time or sex. There were 
3HD dogs (2f, 1 m) that e~hlbited abnormal hematology (cytopenia) that haulted temporanly drug 
admlnlstr.~tion. These dogs were rEH:halienged after hematology parameters were normalized, using 
escalated doses at 2,4,8, and 10mglkg. One male and one female were titrated back t010mglkg 
however. the other female dog was titrated up to only 2mg/kg with plasma level of 8ng/ml 24hr post 2-
wk re-challenge. 
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Plasma conc m these dogs where cytopenia was observed were: 

plasma conc from HDf with cytopenia (rechallenged with 2mg/kg) 
plasma conc from HDf displaying normal hematology 

plasma conc from HDf with cytopenia (rechallenged with 2,4,8,10mg/kg) 
plasma conc from HOf displaYing normal hematology 

plasma conc from HDm with cytopenia (rechallenged with 2,4,B,10mglkg) 
plasma conc from HDm with normal hematology 

262 and Bng/ml 
24-3Bng/m 

24ng/ml 
5.5-60ng/ml 

24-26ng/ml 
10-35ng/mi 

Following the rechallenge of the male and female dogs, plasma levels were comparable to those 
dosed 10mg/kg with normal hematology. The female that could only be titrated up to 2mg1kg before 
abnormal hematology noted agl1in, had mean plasma level of Bnglml at 24hr after the rechallenge. 
This was compared with the original value c.f 262nglml when dosing was haulted due to the cytopenia. 
Therefo"" a correlation between hematology abnormalities and pluma cone could not be 
made. Also, the metabolic profile was found similar in dogs with normal hematology and those with 
abnormal hematologyt (by HPLC/MS). Note that details for hematology findings were not provided. 

Olanzaplne was not d~tectable in plasma 72hr after 4-wk recovery perirJd from l-yr dosing. 

In summary, male and female dogs dosed olanzapme for lyr at 2, 5, 10mg/kg showed linr·ar incr in 
plasma conc With dose. There was no sex difference. no accumulation of drug with time, and 
consistent plasma elimination half life and T mu' 

METABOLISM 

Metal'ooll. profile of oian£aplne In plasma of rats, mice, and dogsireport#221Study#s 
lllR93&114R93 (rat); 01BM93 (mice); 029D93&033D93 (dog)/Lilly Res, 'lbs. IN/Mar 1994. 
Lot# for unlabelled drug: Dista 552PP2 dispensed from 552PP2F; for radiolabel: V86-6ME-267. 

Plasma conc of parent and metabolites were analyzed by HPLC/MS/MS after a single oral dose of 
olanzapme at B, 15, and 5mg/kg in rats, mice, anJ dogs respectively. These doses were selected 
based on PK and tax studies. Measurements were made at 1 &6hr postdose in rats, 1 hr in mice, and at 
3&12hr In dogs. Fischer male rats (4 rats for each sampling time point); CD-l mice (10 male mice); 
and Beagle dogs (3 females per sampling point). 

Results & Discussion' 
The metabolic profile W'3S more or less qualitatively similar in all 3 species tested. The common 
metabolites included the parent, 2-hydroxymethyl, and the desmethyl. The N-oxlde and 7-hydroxy 
olanza~me metabolites were found in the rat and dog plasma samples but not in the mouse. The 
metabOlic profile in rat plasma was somewhat Similar to that in unne with the major urinary metabolite 
bemg the 2-hydroxymethyl and the parent drug, was the major entity in plasma. Two glutathione 
conjlJgates were detecte·j In mouse plasma and not found in the rat or dog. One of these 
conjugates seemed to be Similar to that seen when olanzapine was incubated w;lh reduced GSH in 
presence of horseradish peroxidase and the other, resembled that seen in rat bl:e. In the dog at l2hr 
postdose, the plasma profile was similar to that at 3hr except for 2 observations: the cone of the N
OXide at 12hr was markedly lower than the 7 -hydroxy denvative and, glucuronide conjugate of the 
hydroxy denvative could no longer be detocted at l2hr. In all 3 species, the parent cpd accounted 
for th" major radioactivity and in the plasma of all 3 species, hydroxylated glucuronide 
conjugates were detected (the exact Ld. of these cpd is unknown but they are different from the 7-

\'1 
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hydroxy glucuromde conJugate).· In humans, the major metabolic pathway is direct glucuronidatian 
to form the 10-N1Ilucuranide which could not be detected In any of these species except for trace 
amount In dog unne. Some oXidation occurs in humans but to lesser degree than animals. [See 
attached table from sponsor]. 

• 

15 
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ADME Sunvnaty 

Table 15 

Compound 
Olanzaplne 

2-CH1OH-
,-CH1OH-glue 
2-C00H--
:-COOH-glucb 

t\--()x.ldc-

f\:--ctesmethyl-

:-CH?OH. 
l'\-desmethyl-

2--COOH. 
r-..;--desmethyl-

2-CII10H. 
N -oxlde-

2-COOH. 
f\--oxlde-
I G-N-gluc-
J'-N-gluc-

7-011-

7-OH-gluc-

7-OH·-N-<1esmeth 
'?'I-glue 

7-0H-N--oxldro-

GSH conJ' I 
NAC con{1 I 
Cvsleme (O:1J 

N--()x.ldc-cyse 

Page 148 

Metabolites of LY170053 (Olanzapine) in the Urine and Plasma of 
Several Animal Species(ADME Reports 19.22.30.36.51 and 
studies F1D-LC-HG.A.I) 

• positIOn of 14C 

MOUSE RAT DOG MONKEY HUlv,AN 
-Unoe Plasma Ur Plasma Unoe Plasma Unne I Urine Plasma 

" " V " " " - " " " " ". " " " " " " - - - - - - " - -
V -- V - " - " " -

- - - - - - - " --

- • - " " " " - " " 
V " " " " " - " " 
" - - - - - " - -

- - - - - - y .... ~ " -

- - - - - - " - .. 

- - - - - - " - -

- - - - " - - ". ., 
- - - - - - - " -

V - - ,,,, " " - - -

". ,'" " - - " - - - - - -

- - - ,,,,, - - - -

- " - - . -- - - -
- - - - . - " - -
- - - - V - - - -
- - - - " - - - -

.1 major metabolite; v glue _ sz:lucuroOic aCid." lutathlOnc: con u g g J g ale also delecled 10 ral bIle; 
d lS'-ac~tylcysleme conjugate: e cysteine conjugate ofN-vxide 

Olanzaplne LY170053 
t I July 1995 
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Identification of olanzapme metabolites In mouse unne/Report# 19/Lilly Labs, IN/Nov 1993. 
Lot # not reported. 

Six unnary metabolites of olanzaplne were identified 'usmg HPLC/MS. Cold and "C-olanzapine were 
administered as a mixture at 20mglkg single oral dose to 8m CO-1 mice. Urine samples were 
collected for 24hr after dosing. Metabol~es identified in the aqueous phase included(% of urinary 
aI.1iv~): 0Ianzapine-2-arboxyhc acid (7%), 7 .. l1ydroxy-olanzapine glucuronide (40%), 2-hydroxymethyl
N-<l6smethyl- olanzapine (2%), and 2-hydroxymethYHllanzapine (15%). In the organic traction. the 
fo!lowlng metabolites were identified: 2-hydroxymethyl-olanzapine, 7 -hydroxy-olanzapine, N-<lesmethyl 
olanzapine, unchanged olanzapine, and 2 unknowns. [see figure below from sponsor) . 

.--.--------7.7"--------, , ;,CHJ 

Figure 55.1. 

(N\ 
GLUe -O~N~. N-../ \\ I. 

V- t \ 
N 5 
~'t CHJ 

7·hydroxy glucuronide 

N-desmelhyl 

N -desmel hyl- 2 -hydroxymethy I 

Major unnary me~abolites ct olanzapine ir'! the mQuse. Bold arrow 
Indicates the major metabolic pathway. 
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Metabolism of L'Jaru:apone In the raliReport# '!J10!'1i1~ l.at!.!; ·1I>I1~I.!L·o995. 

Olanzaplne and 7 of It~ metabolites were identified in ratDlle ana olcail:ilplne plus B metabolites were 
Identified in the rat unne fOI.'owlng Bmglkg oral dose of "C-olanzap;ne !o 3-4 rats. The analytical 
method was HPLCfMS. Urine and bile samples from'reports 11&13 _11 used. Bile sampies from 3 
rats wer'! collected after 12·24hr of dosing which represented 19% of administered radioactivity 
(report# 11). This sample contained high radiOlaLleI per ml of bile. The following 7 metabolites were 
identified in bile in decr quantitative order: glutathione adduct of olanaplne (34% of biliary 
radioactivity), N-acetylcysteine adduct (17% of bile radioactivity; tentatively i.d.), olanzapine-2-
carboxylic acid (10% of biliary radioactivity), N-<lesmethyl-2-carboxy-olanzapine (5%), N-desmethyl· 
hydroxy olaru:apine glucuronide (3.5%), 2-hydroxymethyl-olanzapine glucuronide (3.4%), olanzapine 
(2%), and N-<lesmethyl olanzapine (1%). These biliary metabolites plus oIanzapine accounted for 75% 
of total bile radioactivity. Appro_imately 39% of the 8mglkg radiolabelled dose was secreted into the 
bile ,"ithin 72hr of dosing. 

Metabolites identified in urtne were, in deer quantitative order: 2-hydroxymethyl olanzaplne>N. 
desmethyl-hydroxy-olanzapine-glucuronide(lentative»olanzapine>N-acvtylcysteine adduct 
(tentative »olanzapine-2-<:arboxylic acid> 7 -hydroxy-glucuronide> 7 -hydroxy-olanzapine> N-<lesmethyl· 
olanzapine>olanzapine 4·N-oxlde. Urinary radioprofileS from one rat was analyZed on days 1, 7. 14. 
and 21 follOWing oral dosir:l of 8mg/kg "C-oliolru:apine for 21days. HPLC analysis did not show any 
new metabolites therefore, Indicating that the urinary excretion profile was relatively constant when 
,teady state was reached. Approximately 35% \,f administered dose was eliminated in the urine within 
72hr of dosing. 

It was concluded that the metabolic pathway in rats include in decr quantitative order: thiol conlugalion. 
2·alkyl hydroxylation. aromatic ring hydroxylalion,demethylatlon. and N-oxidation. [see figure below 
from sponsor]. 

I , 
L ____ ._ 

• 
,CHI 

("N NJ 
GlUe: _()~N:h 

~ I N 
~ S CH) 

7-hydroJ(y glucuromde 

-N' C) 
C(b 

~ s COQH 

N -deslTlelhyl· 2 -.carooJ(Y 

QIU/<f!h!one conlUQatr> ------------------_., 
Ya,oruw.cr; and bIiuy rnetabc:J(des ot olanlaptne '" tnt tal. 80kI 
dHOWS IOdoea'e the rnajOt' met::>c.Irtes In unn. (2-flydrol(yffi8lh),' 
',~I·U.pIt\e' and bile (glutartuone C()OItJqaI. 01 oJanl'~) 
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Analysis and PK of olanzapine and 2 metabolites In rat plasma using reverse HPLC with 
electrochemical deteclloniReport# 34/LiIIy Labs, IN/Mar 1995. 

HPLC (dl 1ng/ml) was used to quantitate plasma col)c of olanzaplne, N-desmethyi- and, 2-QHCH3-
olanzapine. Male Fischer 344 rats were orally dosed wrth BmgJkg "C-illanzapine and blood collected 
at 0.5, 1, 3, 6, 12, and 24hr postdose. Except for the N-desmethyl, radioactivity was detectable upto 
24hr post dose. 

Table 34.3, Plasma Concentration of LY170053 and Two Metabolites (ng/R1I; 
mean ± SO) in Male Ascher 344 --.8!1S Following the Administration 
of a Single, Oral 00S9 of 14C-LY170053 at 8 mglkg 

Total Plasma 
Radiocarbon LYt70053 2-hydroxymetbyl N-<Ie.metbyl 
(ng eq.lml) (nglml) (ng/mi) (ng/ml) 

Time (he) Mean1S0 Mean ±SO Mean± SO Mean1S0 

0.5 1106 1 260 352 ± 105 48.7112.1 31.1 1 11.8 
-15301463 -609± 149 .. 130.6± 72.1 -SO.2± 51.1 

) pq ± 243 2861154 72.7115.2 37.6 (n = 2) 
(, 626 ± 133 i52±47.7 31.8 ± 7.20 515(n=2) 
I ~ 296 ± 28.9 33.8 ± 6.55 5.8012.11 9.01 13.29 
~4 97.8 ± 154 4.44 1 2.92 4.89 (n = 2) BLQ 

Mean Cm;u(ng or "go eq./ml) 1.530 609 130.6 80.2 
em .. as % of total 14C-Cmd 100 39.8 8.54 5.24 

Me ,in T rnv. (hrs J 

Mean AUCm._24 tv)( ngehr/ml) 11.079 2.5"'9 582 515 
AlIC" %ofl<)taI 14C-AUC 100 23.1 5.25 4.65 

! II! (hrs I 5.86 .1 .11 4.83 3.81 
(1-24 hrs) (1-24 hl" (1-24 hrs) (1-12 hrs) 

Coetflclenl of delt.'nrunarlon 0.9789 0.9862 O.aOS9 0.8494 

Ell.Q = Below Llnut "r Q".niuallon (I n~/ml) 

AnalYSIS and PK of olanzaplne and 2 metabolites 'n rat ~Iasma using reversed phase HPLC
EC detectlon/Report# 34/l1l1y Labs, IN/Oct 1993. 
Lot# for label cpd VB66ME267, Lot# for cold cpd 552PP2F 

A validated HPLC method was used to Qu"nlttate plasma olanzapme and ItS metabolites: 2-CH20H 
and the N-desmethyl in rats. "C-illanzaplne was orally administered to male Fischer rats at Bmg/kg 
Blood was collected starting at O. 5hr and upto 72hr postdose (3ratsltime point) for measurement of 
total radioactiVity In plasma and blood and, plasma conc of olanzapine and the 2 metabolites. Plasma 
conc of olanzaplne and ItS metabolites were detectable by O.5hr of oral dOSing (s'!e table from 
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sponsor). Mean maximum cone of olanzaptne was 609!149r.glml at 1hr accounllng for 40% of total 
plasma radIOactivity at max cone. C .... of 2-OHCH3 was 131!72nglml at 1hr a<.:COunttng for 8.5% of 
dose, and C .... for N-desmethyl was 80!51nglml also at 1hr and accounting for 5% of dose. These 3 
Cpds accounted for 54% of total plasma radioactivity and 33% of the AUC for total plasma radloaciivlty 
within 24hr postdose. Mean AUC",. (ng.hrlml) for olanzapine was 2579 which was 23% of 
adrmnistered dose, for 2-0HCH3 582 which was 5%,·and for N-desmethyl ~ was 515 accounllng for 
47% of administered dose. Half liVes were similar among these cpds at ~.8hr. Plasma eliminallon 
half life ranged between 3-5hr for olanzapine and ~s metabOl~es and about 6hr for total radioactiVity 
Olallzapine's conc and exposure were higher than the corresponding values for the 2 metabolites at all 
tim!! points UlJto 24hr postdose. The 2-hydroxymethyl conc was generally higher than the conc of the 
N-desmeth~'i lit ail time points including 24hr period. Total radioactivity in plasma exceeded that of 
c:an.!apine and its metabol~es upto the 24hr period. 

Identification of olanzaptne metabolites In dog UrineiReport# 30/lilly Labs, IN/Jan 1995 

USing HPLC/MS, 1 0 metabol~es of olanzapine plus unchanged drug were identified in dog urine 48hr 
atter 5mg/~g oral dose of 14C-olanzapine. Approximately 38% of dose was eliminated in urine within 
6days and 47% in feces. About 32% of dose was excreted in urine within the 1st 48hr of dOSing. The 
following are the metabolites listed in deer quantitallve order (% of urinary actiVity and administered 
dose): 7~H"'-N-oxlde olanzapln, (21% and S"Io), 2-OH-CH3 olanzapine (9% and 3%), olanzapine 2-
carboxylic acid (6% and 3%), o\anzapine (6%), cysteine conjugate of oIanzaplne (2% and 1%), 4-t!
OXide (3.4% and 1%), 7-OH olanzapine (3% and 1%). cysteine conjugate of N-oxide (5% and 2%).7-
OH olanzaptne glucuronide (1% and <1%), and N-desmethyl olanzapine (0.3% and <1%). Detection of 
cysteine adducts indicates formallon of glutathione adducts. These metabolites and olanzapine 
accounted for 60% of radioactiVity in unne or 23% of administered dose. It was concluded that the 
major pathways of metabolism In dog unne are: aromatic hydroxylation, 4-N-oxidatlon, and 
oxidation of the methyl gr of (1" thiophene ring. [see figure from sponsor]. 
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N-oxide 

Figure 55.3. 

Olanzaplnft LY 170053 

Page 15 

2-carboxy 

Majo[..". metabolites of olanzapine in the_
J 

The pathways 
leading to the major metabolile (7 -GH-N-<>xide olanZapine) are 
indicated by bold arrows. 

, ~ \ 
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Monkey 
metabolism 01 olanzaplne in Rhesus monileysiRepert# 36/LiIIy Labs, IN/Jan 1995 

Monkeys (21sex) were orally (nasogas!ric) administered 5mglkg 01 "C-olanzc:pine and urinary 
metabolites were analyzed by HPLC and identified by LC·MS/MS. Urine and leces were collected at 
24hr intervals for 7days postdose. Approximately 55')i, of the administered dose was eliminated in 
urine within 7days with 48% cleared wtthin the 1st 24hr. Eight metabolites were identified in urine 
accounting for approximately 83% of urine radioactivity or 40% of administered dose. The INIJor 
metabolite wu N~ .. rnethyl-2-artJoxy o"nzaplne at 36% of urinary radioactivity (17% of 
administered dose), followed by 4-N-oxlde-2'()HCH, oIanzapine at 12% (6% t;f dose) and 4-N-oxide-2-
carboxy olanzapine at 9% (4% of dose)(this metabolite was tentatiVely i.d. since Its retention time did 
not match allY authentic standard). Metabolrte 2'()H-methyl olantapine glucuronide co-eluted with 
olanzapine 2-<:arboxylic acid both producing 8.7% of urinary radioaCtivIty. The remaining 3 
metabolites are in decreasing quantitative order. N-desmethyI-2.()HCH3-oIanzapine (8%). 2'()H-CH, 
olanzapine (6%) and N-acetylcysteine adduct of olanzaplne (3%)(tentatiVely identified). Based on 
these data, three main metabolic pathWays accounted for urinary metabolism of oIanzapine in 
monkeys; oxidation of CH3 on the thiophene ring, oxidation at the .... of the methyl plperulne, 
and 4-N-demethylatlon (see figure below from spenser). There was no appreciab ... amounts I)f the 
pareI'! drug in the urine samples indicating the extenst/e breakdown of oIanzapine. This hoy'e"~i, in 
contrast to findings in urine from dog, mouse, rat, and humans. These metabolites "ccour,! ... ~ !or 83% 
01 urinary activity cr 40% of administered dose. 

Proposltd pa""'Y' lot' , ... metabohsm .,. oUInzaplne If'I mor.kr,s 
_ftet Ottl adrnlntStratlOfl 0' I'&C~'-' Recov.".. of 
~I met.boiI"" .,. 'l.qJfHMd u ~age of ntdtOeC.1Mty 
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METABOLITES/IN VITRO 

Humans 
Meiabollsm of olanzaplne in human liver slicesiReport# 321BlbRA Toxicology International, UK/Feb 
lW5 ' 

Human liver slices were obtained from a male donor age 6yr and amo. Slices were incubated (21vial) 
under proper standard conditions. Three conc of 14C- olanzapine wele tested SO, 250, and 500uM 
(Loll V86-6ME-267). A positive standard was used to test the liver slice viability for glucuronidation 
(LY280a10). Mass spectroSl.'OPY mdicated that the cpds fonned in vitro were similar to the metabolites 
fonned in vivo. Among phase I metabolite .. : N-<lesmethyl, 2-OHCH3-, 7-OH-, 4-N-oxide, and a 
hydroxylated cpd of which the attachment of the OH gr could not be verified. Phase II reactions 
Included the N·l OiIlucuronide which was not detected in mouse, rat, or monkey urine, only trace 
amounts in dog I.'rine, and the 4-N-quatemary glucuronide. No sulfate or GSH adducts were detected 
(see table and figure from sponsor) . 

• 
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Table 32.3. S1".",...r¥Ci'~ t.euteted In Media trom Human Liver Slice 
lruJtJ<:iL,.r~witl> "G-,;:·-rf7(lO'r. 813 Concentralionr= 

PI'Qnma ... -t. 
-Nt,.. .. ,;ular 

MeuboUles loa,.mit.' 

Q,5"r+ '* ~d- N-<ieanethyI-LYI7frOS3 (LY 1_7~_ J Z99 

2";'ydrolyrnethyl-LYI7.0053 (lY2904I1) 329 

7";'ydro>y LY170053 329 

"N-o",de LY170053 (LYI70lJ8) 329 

7";'ydnnylorod LY170053 329 

LYI7005~ 313 

10N-gluewonide ofLYI1OOS3' 489 

Quaternary Sluc:uronide of LY 170053 489 

,Iucuronide or hydroxy-LY 170053 ~5 

unknown 311 

"h~~o""n J5_~ 

• = two N-!;lucW"Orudes of LY 1700n detected in each sample 
•• = not enoogh tOt CAD confirm'lIon 

N-oesmethY~ 2-11tdra-;ymelhyl 

N-oesmethY~ 2· cartHlMY 

f l9 ure 24 Proposed metabOlIC path'lM!l'y'S ofolarnllplne In hUmans The corflpound In 

b,ac;.;~t ~ hillS nm yet been Idenhted Olu $1t1flds tor 'OIUCl,Jl'O .... c eIIod 

~I'M In· 2.10 I'M In- saoI'M In-
cubabon cubation cubluon 

" " 
" 
" " ,; 

" " ,; 

.. 
,; ,; ,; 

,; ..J " 
" ,; " " .. 

,; ..J 

,; ..J ..J 
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AnalysIs of olanzapine metabolites 2-CH20H, N-oxide, and N-desmethyl following microsomal 
Incubation/Report# 43/Lilly L<>bs, IN/Mar 1995. 

Validated HPLC with radiochemical detection was used to detect olanzapine metabolites using 
mlcrosomes (un-reported origin i.e. human or animal): The malor metabolites detected were the 2-
CH20H, N-oxide, and N-desmethyl olanzapine. 

EXCRETION 

Mass balance studies in CD-l mice following a single oral dose of "C-olanzapine at 
15mg/k!JIReport# 2 ,;Study# ILilly Labs, Indiana/Jan 1995. 

CD-1 mice (5/gr, 3 groups) were orally administered a single dose of "C-olanzapine at 15mg/kg and 
radioactivity was measured in fer..es and urine upto 120hr postdose. Major route of elimination in mice 
was feces with 64% of radioactivity eliminated over 120hr (mean Clf 3gr with 5micelgr) most of which 
(73%) was eliminated within the 1st 24hr of dosing. Approximately 32% was eliminated in urine within 
120hr and most of it (78%) excreted within thel st 24hr. Less than 1 % of administered dose was found 
In the carcasse. Total recovery of radioacti\lty was 97%. 

PK, mass balimce, and tissue distribution of "C-olanzapine in rats after 21 d repeate oral 
dose/Report# 26/Hazleton WisconSin, WI/JUly 1994/GLP. 

Thirty SIX maie Fischer 344 rats received 8mg/kg "C-olanzapine as a single daily dose for 21d, ~ 
were used for PK, 4 for mass balance, and 28 for tissue d:stribution/profile. Approximately 5-10min 
postdose, rats were stuporous, hypoactive, had rough hair coat, loose muscle tone, and the eyes had 
crust around them. Animals wele nomnal by 6-7hr postdose. The bone marrow was creamy yellow
red in color rather than the usual bri~;1t red. For the PK study, blood was collected fron, the tail vein 
prior to dosing on day 1 and upto 24hr and then every 24hr on days 2-20 and upto 168hr on day21. 
For the mass balance stUdy, unne and feces were collected at 24hr intervals on days 1-20 and on 
day21 from 0-16Shr postdose. For the distribution stUdy, 4 rats/time point were killed at 24hr postdose 
on days 1,7, and 14 and at 24,72,96, and 168hr after the last dose; blood and various tissues were 
collected and radioactivity analyzed by LSC. 

PK mean max conc on d'1Y1 from 0-24hr postdose was 1.34~O.106ug.Equiv/g reached at 2hr, 
AUC0 2< was 14!0 4ug.Equiv hr/g (AUe.,.", 17~O.5ug.Equiv.hr/g: maan!s.tl.), and plasma elimination 
half life was 9hr. The correspondi~lg values after day21 were C .... 2~0.1ug.EqulV.hr/g reached at 2-
6hr, AUC.,., ..... 171~6ug.Equiv.hlfg (AUC, .... 45n92ug.Equiv.hr/g), and plasm;o elimination half life was 
34~3hr calculated from 2-24hr a,1<1 272~63hr calculated from 2-168hr. Steady state conc was reached 
around 40Sh; (d i 7) postdose with a mean of 1. 3!O. 03ug. Equiv/g. 

Mass balanr:e: most radioactivity was ehn"nated In ieces (S8% of dose) and some 30% in urine by 
1681;r after the last dose on d21. Carcass had 8% and CO, (breath) 0.4%, total clearance nf 
radioactiVity was 126% of dose. Most of radioactivity was ellm:nated in the 1st 24hr postdose: urine 
25% and 66% feces With total of 118% of dose (include cage wash and wipe) days 21-;18; cummulative 
radioactivity (0 .. 168hr) In feces was 88% and in urine 30% of radioactive dose indicative of no sig 
JccurT'ulatiCln Conc of radioactiVity at 168hr days 21-28 in blood was 0.8ug.Equiv/g and 
006ug.Equlvlg :n plasma 
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Tissue distribution: highest radioactive conc 24hr 'alre; cal"\ 'In" \'MiI> tl1easured in the 
IIver>thyrold>kidneys values ran Jed between 1.14-11ug.Equlv/g ':>11 ctil~' 21 .at 24, 72, 96, and 168hr 
postdose, highest conc was in the thyroid>kidneys>liver>spleer;>adrenalS. with moderately high 
radloactivily In testes, pituitary, and bone 'narrow (femoral). At 168 .... ' on day 21 the conc of 
radioactivity in the thyroid remained reasonably high at 10ug.equiv/g, In kidneys 6.4, and 4ug.Equiv/g 
in liver, spleen 3.4ug.Equiv/g, and in the adrenals 1.B4ug.Equiv/g; conc if, all other tissues was 
<1.84ug.Equiv/g. Elimination half life in tissues (;IIlculated over 24-168hr postdose after day 21 ranged 
from 30hr (Ig.intestine) to 242hr in thyroid. At 24hr after days 1, 7, 14, and 21, the total percent of 
administered radioactivity in carcass and tissues was 12, 2.5, 2, and 1,4% respectively. At 168hr post 
the last dose on day 21 only a total of 0.4% of administered dose was measured indicating no 
accumutation and almost complete clearance from the body. 

Billiary excretion of radioactivity following a single oral dose of "C-<>Ianzapine to male Fischer 
ratsiRer-ort#11/Lilly Labs, INIMar 1995. 

Bile~nnulated male Fischer 344 rats (n=4; lOwks old) were orally dosed either 8 or 16mg/kg of "C
olanzapine (Lot# V86~ME-267; specific activity 26.2uCVmg; radiopurity >99%) and cold olanzapine 
(Iot# 5:52PP2F and Dista 58962). Bile was collected at O~, 6-12, 12-24, 24-36, and 3648hr for the 
16mg/kg dose and at 48~0 and 60-72hr fllr the 8mg/kg dose. Results showed large amount of 
administered radioactivity is el'minated in bile over 72hr (mean:,::s.d. 39;!:18% for LD and 32;!:20% for 
HD). Highest excretion of the drug into the bile and urine at 8mg/kg occurred within 24hr postdose 
(15;!:13% bile and 17;!:9% urin~) and at 16mglkg, maximum excretion into bile was wit"in 6hr at 1:?;!:7% 
and for urine at 18;!:12% during 2448hr. Total recovery ranged between 87-95% with .. mean of 
91;!:33% at Bmg/kg and a mean of 84:,::7% at 16mg/kg. Urinary elimination accounted for 35!14% of 
administered dose at Bmg/I") and 2B;!:14% at 16mg/kg. Fecal excretion was small at 4.3;!:2% at 
Bmg/kg indicating that most • .if the radioactive dose was well absorbed and reached t~e feces via bile 
excre.tion None of the HD rats defecated durir'g the study, therefore, the GIT and contents were 
analyzed for radioactiVity WhiCh '-'as 3.5:,::0.9% (eliminating one rat value), and adding the carcass, 
radioactivity was 14%. 

Mass balance In Fischer rats following a single oral or i.v. dose of "C-<>Ianzapine at 
16mg/kg/Report# 10/Lilly Labs, IN/Jan 19&5. 

Male and female Fisc~er 344 rats (3/sexJroute) were administered 16mg/kg l·C-<>lanzapine by oral and 
iv. routes (males only). Radioactivity in urine and feces was measured upto 120hr postdose. 
Followi'lg either route of administration, most of radioactivity was detected in feces and small amount 
In unne. After oral dose. total fecal excretion in males and females by 170hr was 66.:!:2 and 61;!:7% 
respectively, and the c~rrespond,"g unnary values were 24:'::2 and 29:,::3%. Most of the oral and i.v. 
unnary clearance occurred within 24hr and fecal elimination with 4Bhr or dosing in males and females 
(or"l/unne: 20;!:2m and 17:,::5%f; for feces: 42;!:7m and 50:,::21 %f (n=2 for the latter value), for the i.v.: 
unne: 1B:,::1% and fecal 46:11%). Total recovery of radioactivity after ornl dose was 91% and for i.v. 
B9%. It was concluded that major route of elimination of olanzapine after a single oral or i.v. dose, is 
feces and no difference In elimination between males and females. 
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PK, mass balance, and tissue distribution of "C-olanzaplne in rats after a 21-d repeate oral 
doslng/Report# 26/Study# HWI6180-117/Hazleton, Inc, WI/July 1994/GLP. 
Lot# for rudlolabel: V86-6ME-267; for cold cpd: 552PP2, purity of r.odiolabel >98.6%. 

Male Fischer rats were administenad 8mglkgld "C-olanzapine by gavage tor 21d, Four rats each were 
used for PK (9r1), mass balance (gr2), and 28 rats for tissue dist:it.ution study (gr3). From gr1, blood 
was collected on day1 at 5min predose, and 2, 6, and 24hr postdose. Thereafter, blood wa~ collect('>G 
every 24hr on days 2 through 20 and on day21 , S1Jmples were collected at 2, 6, 24, 48, 72, 96, and 
168hr postdose. For the mass balance study, urine, feces, expinad air, and volatile organics were 
collected at given times on days1-21 and upto 168hr after thl!' last dose on day21, Four ratsltime point 
were killed in gr3 at 24hr pastdose on days 1, 7, and 14, and at 24, 72, 96, and 168hr pastdosl!' on 
day21. A number of tissues and matrices were collected for analyses by direct LSC or after 
combustion. Animals were tasted 16-18hr pnadosing the first dose, Clinical Signs were: stupor 
observed 5-1001in after each dose lasting 6-7hr, hypoactivity with loose muscle tone on day3, 
ungroomed rats, rough hair coat, and crust around eyes. Bene manuw from gr3 was cnaamy and 
yel!ow-red in color rather than the normal bright nad color. 

Results 
PK: 
PK parameters on day1 from 0-24hr postdose after a single dose were: mean max conc was 1 ,34,!0. 1 
ugEquivlg reached at 2hr (t", .. ), mean half life was 9,!0.1hr. AUG.... 14,!0.4 ugEquiv,hr/g and ranged 
betweer 13.9-14.7ugEquiv.hr/g, and AUC .... ranged between 16.7-17,7 ugEquiv/g, Pk parameters on 
day21: mean max conc 2,!0.08ugEquiv/g, t",'" 2-6hr, half life 272,!63hr, AU~., .... 171,!6 ugEquiv.hr/g 
and ranged between 165-178 ugEquivlg. Steady state conc of radioactivity seems to have been 
reached by 408hr postdose at a mean of 1.26ugEquivlg. On day21 , max conc of 2 ugEquiv/g was 
reached at 6hr postdose and by 168hr on day 21, conc of radioacti'/ity was declined steadily to 0,72 
uC;Equlv/g 

Mass Balance: • 
within tne 1 st 24hr of dosing, 49;t9% of radioactive dose was eliminated in feces, thereafter, a given 
,,,",aunt was excreted every 24hr ranging between 59-73%. The mean r.ldioactivily excreted by end of 
20d was 66,!7% of the dose. Pen:ent of radioactive drug excreted in urine every 24hr ranged between 
2;>;t3 to 27;t2% consequently, the daily radioactivity excreted in feces and urine ranged between 83-
100%. Values for cage wash and wipe were 13-17% and 0.8-1% respectively. For expinad C02 the 
mean radioactivi~f eliminated was 0.3-0.5%, and that for the volatiles it was very small ranging from 
below detection to <0.01 % of daily radioactive dose. For study day21 upto 168hr postdose, a total of 
128% of the administered dose was measured in urine (30%), feces (88%), residual carcass (8%), 
expired C02 (0.4%), and non-jeteclable In volatiles. Most of the radioactivity was eliminated in the 0-
24hr interval on day21in urine, 25%, and feces 66%, from 48hr and on, radloactivili steadily declined 
reaching by 16Bhr on day21, 0.5% in feces and 0.2% in urine, Blood and plasma conc of radioactivity 
at 168hr postdose days 21-28 was 0.8% and 0,06% respectively, indicating that most of the 
radioactivity is bound to blood elements. 

Tissue Distnbution: 
At 24hr after a single dose (day1), the highest radioactive conc (in ug aquivalents of label per 9 
tissue), e~cludlng rad;oactivity taken up by the GI content and wash, was detected in the liver (3) 
followed by, In decr order thyrOid (17), kidneys (1), spleen (0.8), and testes (0.7). Al 24hr postdose 
on days 7 and 14, radioactivity cone (ugEqUlv/g), in deer order was measured in: liver (8& 11), thyroid 
(6&9), kidneys (4&7), spleen P&4), adrenals (1.6&2.3%), testes (1.5&2), bane marrow (1.3&2), and 
pituitary (13&1.8). At 24&72hr pastdose on day21, conc of radioactivity in deer order was: thyroid 
(15&11), liver (12&8), kianeys (10&8), spleen (6&5), adrenals (3&2), bone mamow (2,6&2), lymph 
nodes (2&14), and pituitary (2.5&1.3) Tissues did not seem to reach steady state cone wlih time this 

;),,1-
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was evident by the relatively high radioactlve('.on::'l-em'IIOI"~ 'If' '(~~CR!'i by ;'6 and 16Shr postdose on 
day21 (ug Equivalents/g): the thyroid (12&10), Kldn~ ,(R!l.6) and i'!B! (7'&4..'. also conc was measured 
In spleen (5&3), adrenals (2&1,S), and bone manl.'" (17&1.4): =WiU',!nw or non detectab,e in 
some tissues such as the lens and retina. Elimll:~atit:nl naif lives calc:ulate;l from 24-16Shr af.er day21 , 
were for blood 201 hr and, plasma 52hr, the longest half life WSl. ',n the thyroid at 242hr Difference 
between blood and plasma indicated that radioactivity was taken up by blood elements (bound). 

In summary, after oral dosing of Smglkg of radiolabeled olanzapine to rats for 21d, mean max conc in 
blood after 24hr postdose was 1.3ugEquiv/g with elimination half life of 9-9.2hr calculated from the 0-
24hr interval, On day21, mean max cone of 2ugEquiv/g reached at 6hr postdose with 1,12 of 31-3Shr. 
Conc of radioactivity seemed to have reached steady etate by 40Shr postdose at 1.3ugEquiv/g. Each 
day, radioactivity eliminated in urine and feces accounted for. S3-100% and at l6Shr post the last 
dose: only 0.4% of radioactivity was measun!d indicating no accumulation of the drug in tissues. 
Tissues with highest radioactive conc included the thyroid, liver, and kidneys. Steady state was not 
reached in tissues by day2l as indicated by the relatively high conc remaining in these tissues hy 
168hr post the last dose. Elimination half lives in tissues calculated from 24-16Shr postdose on day21 
ranged from 30 (in Lintestine) to 242hr (In thyroid). 

Mass balance study in female dogs following or.1 administration 01 "C-olanzapine at 
5mg/kg/Report# 17/Lilly Labs, IN/Oct 1993, 
Lot# labeWS66ME267; coldl552PP2. 

Four female beagle dogs were administered a single oral gavage dose of 5mglkg "C-oIIJnzapine. 
Blood, urine, and feces were collected for radioactivity analysis. Blood was collected at 0, 0.5, 1, 3, 6, 
12,24,48, 96, and 16Shr postdose, plasma was prepared and radioactivity counted (Report# IS). 
Unne and feces were collected every 24hr upto 168hr postdose; dogs were fasted ovemight prior to 
collection of any flUids Radloaetivl~' was elimlnatea in urine Clnd feces with Gligilt1y less amount in 
urine (total at 16Shr 3S:!2.6% of administered dose) than the amount excreted in feces (total at 16Shr 
46:!5% of administered dose). Most of the urinary radioactivity was eliminated by the 1st 24hr (55%) 
whereas, the m:;ljnrity of radioactivity excreted in feces occurred during the 1st 4Shr postdose (50%), 
Urinary metabolites were studied further, see Report# 30, Mean tot'll recovery of radioactivity by 
168hr was about 84:!5% of adminis!~red dose. Radioactivity in feces remained detectable in the 4 
dogs upto 4w~s postdose. The sponsor monitored this radioactivity until it re3ched background 
however, this duration of time was not reported. After decline of radioactivity to normal background 
levels animals were retumed to their colony and used for other studies. 

Manke", 
Mass balance and PK in male and female Rhesus monkeys given a single oral (nasogastric) 

do&e of "C-olanzapine at 5mg/kg/Repon# 28fTox study# P00694/Lilly Labs, IN/July 1994. 
Lot#s V86.oME-267 (labeled), 522PP22F (1IIlIabeled) 

Rhesus monkeys (21sex) were admlni~tered 5mg/kg of "C-olanzapine by nasogastric route. Urine and 
feces were collected over 168hr and PK of whole blood and plasma were also measured at specific 
times Blood was sam~led from each animal at 0.5,1,4,8,12,24,48,96,120, and 16Shr postdose 
Urine and feces were collected every 24hr period, The major route of excretion was urine with a total 
of 55% of radioactive dose measured in urine and 29% measured in feces. Most of the urinary 
rlxcrellon occulred by 24hr (48%) compare<l with leces at 4Shr (14%). Total recovery was S3% of 
radioactive dose admini5tered. 
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The table 'Jelow presents PK parameters: 

Plasma olanzap"ne C .... 
T_ 
T'I2 
AUC 

"C-whole BIOtJd C_ 
T_ 
1,12 

"C-Plasma C_ 
T .... 
t'l2 

AUC", 
AUC""" 

range 34-74ng/ml (mean!s,d, 60!18ng/ml) 
1hr 
range 2.3-4.9hr (3.4!'-2hr) 
range 349-814ng.hr/ml (mean!s.d. 537!208ng.hr/ml) 

range 637-923ngEqlml (mean!s.d. 753!130ngEqlml) 
1hr 
range 3.8-7hr (mean!s.d. 5.3:<;1.3hr) 
Range 54-85hr (mean!s.d. 59:';4.7hr) 
range 9865-15415ngEq.hr/ml (mean!s.d. 11547!2601ngEq.hr/ml) 
range 10564-16784ngEq.hr/ml (mean!s.d 12558!2856ngEq/ml) 

range 621-930ngEqlml (mean!s.d. 757!130ngEqiml) 
range O.5-4hr (mean!s.d. 1.5!1.7hr) 
range 4.4-8hr (mean!s.d. 5.3!0.7hr) 
range 75-135hr (mean!s.d. 99!27hr) 
range i3186-16682ngEq.hr/ml (mean!s.d. 14429!1572ngEq.hr/ml) 
range 16722-19830ngEq.hr/ml (mean!s.c' 18299!1395ngEq/ml) 

There was no difference between sexe~ regarding route or degree of excretion. Most of total 
radioactivity was eliminated by 72hr of dosing (urine 98% and feces 93%). Plasma conc of olanzapine 
was below quantitation 'Imit of 1 ng/ml by 24hr of dosing in all monke/s. How'!ver, in 214 monkeys 
plasma conc was still detectable at 48 and ~hr postdose. Half life of olanzapine eliminati~n was 
3.4hr. Clearance of radioactivity from whole blood and olasma was biphasi(; with mean half lives of 5 
and 59hr respectively. 

• 
In summary, the major route of elimination in monkey is urine which is similar to human elimination but 
In contrast to that In the mouse, rat, and dog where drug is eliminated mainly via feces. Mean plaslT,a 
Cm .. of olanzapine was 8% of total radioactivity which is less than trat found in the rat (40%) and dog 
(18%). Similar trend was found for AUC values between these 3 species where AUC accounted for 
4% of the total plasma AUC in monkey and 27&14% in rats and dogs respectively (reports 14&18). 
Mean elimination half life in plasma was approximately 4hr similar to that in the rat (3hr) and dog (6-
Shr) but dissimilar to humans (27hr). Elimination of total radinactivlty from whole blood and plasma 
was biphaslc with alpha phase mean value of 5.3hr and beta phase value of 59 and 99hr respectively 
(note however, that the S.d. for the latter value (27hr) was large, indicative of high variability). 
Terminal half lives In the rat and dog are 30 and 24hr respectively. 

ENZYME INDUCTION-INHIBITION STUDIES: 

In vitro Interaction of olanzapine with human cytochromes P450 CYP2C9, CYP2C19, CYP2D6, 
and CYP3NReport#38/LiIl~ Labs, IN/Jan 1995. 

The ability c f olanzaplne to Inhibit the metabolism of marker catalytic activity of four P450 subfamily 
enzymes, was stUdied. Olanzapine inhibitory effect was compared in vitro to that of clozapine (a 
marketed antipsychotic). and other known specific enzyme inhibitors. In all cases, data were modeled 
uSing s,andard enzyme inhibition relationship. Three human liver samples were obtained from liver 
transplant Unit at the Medical College in Wisconsin and a 4th sample obtained from MediC21 College of 
Virginia 



PDF page 607

Microsomal frar;tions were prepared and ~~.f' follrJ",Cl'c. mtlltlr:ur, WI1Tf' :t'l5~ 

Inhibitors 

ketoconazole 
quinidine 
phenytoin 
omeprazole 

Enz Specificity 

CYP3A 
CYP2D6 
CYP2C9 
CYP2C19 

non-a>mpetitive mhibition 
Competitive inhibition 
Competitive 
CompetitiVe 

Olanzapine was tested at various conc depending on the assa~ system. The results showed 
olanzapine to produce in all cases examined, K. that was larger/higher than those seen with clozapine. 
This indicated that at equimolar plasma conc, co-adminlstration of olanzapine with substrates for each 
of these enzymes results in less inhibition than that expected from co-administration of clozapine with 
these substrates. 

CYP3A: 

CYP2D6 

CYP2C9 

CYP2C19 

olanzap/non-a>mpetitiVe 
clozap/non-competitiVe 
ketoconlnon-a>mpetitive 

olanzap/competitive 
co!zap/competitive 
quinidlcompetitive 

olanzap/non-competitive 
clozap/competitive 
phenytoin/competitive 

olanzap/non-competitive 
clozap/competiti!le 
omeprazicompetitive 

K, (uM) 
491:!:33 
99:!:7 
0.11:!:0.01 

89:!:5 
19:!:2 
0.03:!:0 

715:!:73 
31;t2 
17:!:1 

920:!:65 
69!3 
4:!:0.4 

The sponsor also modeled the results using olanzapine conc 100x higher than the anticipated 
therapeutic level (0.2uM). In all cases modeled. olanzapine percent inhibition of these P450 enz was 
<0.3% indicating very little in vivo inhibition of metabolism of substrates co-administered with 
olanzapine which are metabolized by these P450 enzymes. 

Identification of human enzymes responsible for the formation of major in vitro oxidative 
metabolites of olanzaplne/Report# 39/lilly Labs, IN/Aug 94 - Jan 95. 

Olanzapine was incubated With human liver microsomes to determine oxidative metabolism. Formation 
of 2-0HCH3-<llanz, N-O olanz. and N-desml!thyl (NdM) olanz was assessed in 2 human liver 
microsomal samples and formation of 7-0H olanz was assessed in 1 human liver sample. The 
Identification of the enzyme subfamilies rl!sponsible for metabolism of olan.l:apine was thl!n conducted. 
Metabolites were analyzed by HPLC; conc of olanzapine teste<! to determine the formation of these 3 
metabolites were 1.2.4,6,8,10,12,15,20.40,75,100,150,200 and 300uM. Slightly different conc (5-
300uM) were used to estimate kinetics (Km. Vmax, Intnnsic CI(Clint)). The results were as follows: 

form;.tlon of 2-0HCH3 and NdM was biphasic Indicating the involvement of at least 2 enz. The 
mode' estimated that the high affinity enz was responsible for 72&91 % of 2-OHCH3 and 
92&98% of NdM olanzaplne formation in the 2 human sam:Jles tested when olanzapine CO:1C 
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was O.2uM (t~.erapeullc Conc) The rate of form .. tion of N-O olanzapine was linear over the 
conc range tested. Indicating 011e enz responsible for formation of this metabolite and not 
saturated by olanzaplne conc upto 300uM; this enzyme was the FM03 (flavin-containing 
monooxygenase). Similarly. for the 7-OH metabolrte. a Single enz was suggested but there 
was no authentic standard making the absoillte rate of fonmation of 7-OH uncertain. The 
Intrinsic CL was as follow~ for: 
2-0HCH3 O.2uVmin/mg in both samples 
NdM 1 uVmlrJmg in both samples 
N-O 1.7&C.32uVminlmg in the 2 samples respectively. 
7 -OH could not be measured/see above. 

The apparent K", ana V .... values were as follows for t~e 2 human liver samples: 
K", (uM) V_ (pmoVminlmg) 

2-0HGH3 
NdM 

50;!:18 & 75;!:7 8:!:3 & 16;!:1 
42;!:7 & 34;!:2 41;!:5 & 34;!:1 

N-O could not be calculated 

Identification of the enz responsible for formation of these 4 metabolites was done ~y 
correlating the formation of a metabolite with the immunoquantified levels of specific enzymes 
and forming selective catalytic activrties for these enzymes using a bank of 14 human 
microsomal liver preparations. The results identified the following enzymes responsible for the 
formation of: 2-OHCH3 Is CYP2D6, for N-O Is FM03, and for NdM&7-OH Is the CYP1A2_ 

The CYP1A2 is an enzy that catalyzes the metabolism of many substrates. Therefore. its involvement 
In olanz"plne metabOlism is subject to drug-iJrug interactions with CYP1A2 substrate&. inhibitors. 
and/or Inducers. This Interaction was eVident in case of the related drug clozapine where its 
metabolism was inhibited In VIVO when cpds metabolized by CYP1A2 were used cuncomitantly with 
ciozapine (Jerllng et al .. 1994; Bertilsson et al. 15'94). However. because olanzapine has mutiple 
pathways of metabolism (N-glucuronidlltlOn. FM03). inhibition of one route may affect little the overall 
clearance of olanzaplne 

Hepatic microsomal enzyme induction for a chronic tox study in beagle dogs given daily oral 
doses of olanzapine for ; yr followed by 1 mo reversibility phaseiReport# 48fTox study# 0020931Lllly 
Labs. IN/Feb 1995. 

Mlcros'lmes were prepared from liver samples obtained from all dogs necropsied at termination of a 1-
yr lox study and In all dogs necropsied after 1-mo reversibility/recovery period. These dogs were orally 
dosed olanzaplne at 2. 5. 10mglkg (4Isexldose). The follOWing cpds · .... ere used to identify the P450 
subfamily enzy: 7 -ethoxyresorufin O-iJeethylase (EROO) for CYP1A. benzphetamine N-iJemethylase 
(BNO) for CYP2B. and ery1hromycin N-iJemethylase (END) for CYP3A. P4S0 content was also 
determined. Tile results at end of 1yr showed a non-sig 1.7x incr in CYP1A activity in MOm over the 
cont as Indicated by the In';r in EROO (4.2;!:1 VS. 2.5;!:O.3nmoVhrlmg in the cont). In females at end of 
1 yr. a non-5lg incr In CYP 2B activity was noted in LO&MOt (1.4x the cont) but a non-sig decr was 
recorded in CYP3A of HDf (41%; 92;!:12 vs. 156;!:18nmoVhr/mg contlmean;!:s.!':.). The only change at 
end of recovery phase was a sig (p<005) incr in CYP1A activity in HOt relative to the cont (1.5x higher 
or 46% incr over the cont); no change in males. In summary. o!anzapine dosed Q.lIlly to dogs for 1yr 
does not seem to afft:cI enzyme activity or P450 contant when liver microsomes ar .'Ivzed al end of 1 yr 
and end of 1 mo recovery period. The above changes noted were not statistically sig and the sig incr 
in CYP1A noted In HDt did not occur at end of the 1yr but rather at end of recovery. and this change 
was not seen In males. 
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Effect of alanzaplne on heJjatll' GSH ,::ontent·", ·!'.ale .':z;(:'!ite:.c:r~ ",IStudy# R11183 and 
ROII84ILllly Labs. IN/Nov 1984/GLP. 

Olanzaplne caused a small deer In GSH In male rats aosed lui 1, W~ (1t.RIJ./883) and in preliminary 
studies with isolated hepatocytes from normal rats, olanzilPille at~O~M (30uglml) caused sig deer in 
GSH. Flumezapine, an analog oi olanzapine (no 7-ftIIorinel. caused a·dosNependent decr in GSH 
similar to that observed with olanzapine. In this study olanzapine potential to deplete GSH stores was 
tested in .,.iva after a single oral dose to male Fischer rats and ftumezapine was us.'I(j as a reference 
cpd. Animals were dosed 5 or 25mglkg and kNIed at 1, 2, 4, or 24hr later tor measurement of GSH. 
Neither cpd depleted GSH content at any ame ;JOint Olanzapine at the HO caused a small but sig incr 
at 4hr postdose. The drugs Wf'~ absorbed as noted by the sedation observ~ after dosing. The lack 
of effect (depletion o' GSH) of eith~1 cpd was explained by the sponsor as follows: conc reached In 
vivo were not sufficient to decr GSH and/I)r these 2 cpds or their metabolites did not interact with GSH 
in the rat liver. it was concluded that olanzalJine dosed at 5 or 25mgJkg to rats did not decr hepatic 
GSH content. 

Summary of ADME Studies 

[The followin.; summary includes data from previous reviews wntten by Drs. HolienbE;~k. DeGeorge. 
and Freed as wtlll as those in \t!tl'esent review by Dr. Atrakchil. 

The pharmacokinetics of olan;:apine was studied in CD-1 mice, Fisher 344 rats, Beagle dogs, and 
Rhesus monkeys after single and repeate administration by the oral and parenteral routes. A validated 
HPLC method with dl of 1 rog/ml w .. ~ used to quantitate plasma conc. Metabolites of olanzapine have 
been detected in plasma. urine, and bile using LC/MS-MS methods. 

Abs.:>rp!!'on and Distribuuon: 
Olanzap,ne was well absorbed fdllowlng single oral doses to mice, rats, dogs, and monkeys. II' the 
rai. absorrtion was greatest from the small Intestine and colon. The absolute oral bioavailability of 
olanzap!ne was determined In the ral at 47% in contra!! to absorption of radioactivity of 79%. These 
fi,dlngs indicate good absorption and significant first pass effecUmetabolism. Peak plasma 
concentrations were reached between O.Shr in the mouse to 3hr in the dog (T max in humans is 5hr) 
Indicating rapid absnrption. Plasma concentrations of olanzapine were much lower than total plasma 
radlocaroon in all species examined which indicated extenSive metabolism. COncentrations of 
olanzapine were approximately 10x higher In portal than that in systemic circulation which reflected 
extensive 1 st pass effect. Mean plasma t'/2 rMged between 3~,r in rodents and monkeys to 9hr in 
dogs; plasma elimination half life ir, humans was 27hr Terminal plasma e!;"ination t,,. of total 
radioactivity was 11 hr in mice, 30hr In rats. 28hr in dogs, and 98hr in monkeys; the corresponding 
value Ir. humans was 59hr 

To set exposure !lnrits far safe-handling of olanzaplne In the work place, rats were exposed via 
rnhalatlon to Single and multiple doses 01 olanzaplne. Single dose inhalation studies showed linear 
kinetiCS between p' .sma levllis and Increasing exposure concentration to olanzapine aerosol that 
ranged between 6-250ug/L In multiple dose studies. rats were expo~ed for 4hrs/d for 12days to 1.2. 
6. and 30mg/m' olanzap!ne. Dnug did not accumulate in plasma when measured on day10 under 
these expenment:ll conditions. Mean plasma levels of olanzapine measured 15-20min postdose were 
3 40, and 253ng/ml for 1.2, 6, and 30mg1m3 doses resp.!ctlvely [see attaChed table from the 
sponsor for PK parameters in different slJ8cies) 



PDF page 610

In multiple dose studies, there was no gender differences In plasma drug levels. Plasma levels 
Increased with oncreaslng <:lose and there seemed to be no drug accumulation. The incr in conc was 
generally linear at low dose~ !!nd tended to be non-iinear with incr In dose and duration. In 2wk oral 
tox study In rats. olanzapine was administered at 1. 2.5. and 4mg1kg. Plasma data best fit a single 
compartment model. exposure increased In more-·than dose-proportiOnate manner on both days 1 and 
15. Systemic exposure also increas..'<1 with prolonged duration of dosing Specially at the HD. Similar 
finding to those in the 2wk rat study wer'! recorded in a 2WK study in mice '~osed at 2. 5. 15. and 
30mglkg. 

Olanzapone Widely distributed to variOus tissues following administration. Maximum radioactivity in rats 
after a single oral dose was detected in the following lissuesIorgans: the Harderian 
gland>liver>lungs>kidneys>~iunum. Maximum radioactivity was reached between 2-6hr postdose. 
Moderate to high radioactivity was also Ijetected in adrenals. bone marrow. dUodenum. ileum. pituitary. 
spleen. and thyroid. Lowest levels were in the plasma/blr.Jod. eye. cerebellum. medulla. spinal cord. 
muscle. and white fat. In terms of percent of radioactive dose. the liVer accounted for the highest 
value of 11 % of total recovered radioactivity measured at 2hr postdose. Radioactivity was detected in 
the brain 2-6hr postdose and levels at both time points :!Iere higher than those in the blood. In a 21d 
tissue distribution study. the unnary profile of metabolites was not altered over the duration of the 
study. 

Olanzapme was detected 111 milk and plasma samples obtained f'ilm lactating rats administered 
radioactive drug at 5mg/kg as a single oral dose. In another study. olanzapine was administered to 
pregnant rats on gd12 at 1 Bmg/kg oral dose. Radioactivity was detected in alll';sues by 1hr of dosing 
With max levels reached between 1-3hr. Highest aclivity was in matemal tissues: adrenals. l'one 
marrow, GI. Hardenan gland. kidney, liver. mammary glands. ovary. pancreas. salivary glands. spleen. 
unnary bladder. placenta. and yolk sac. By 24hr postdose. radioactiVity was still detectable in all 
except maternal blood. fetal lissue. pancreas. and placenta. These studies clearly indicate placental 
transfer of the drug Inio the fetus . 

• 
Metabolism 
Olanzapme In all species tested (mouse. rat. dog. and monkey) was extensively metabolized as 
mOlcaled by the higher plasma conc of total radioactlvty over the parent drug. However. olanza,line 
was most extensively metabolized on the monkey and least metabolized in the r~t. The degree of 
me(aboll~m m mice. dogs. and humans lies between that of the monkey and the rat. In no one 
species (he metabolic profile was similar to that of the humans i.e. direct gl<Jcuronidation to form the 
10-~°-9lucuronlde. This metabolite was found in trace amounts on dog unne. In vitro studies from liver 
slices and mlcros.)me~ from human donors. the P450 enzyme subfamilies responsible for olanz.apine 
metabolism were CYP2D6 (to form 2-0HCH3). CYP1A2 (to form N-desmethyl and 7-OH). and Flavln
containing monooxygenase (to form the N-<lxlde). Studies with liver mcrosomes from mice sMwed no 
effect In mice treated for 3mo on sny enz activity tested. I~ rats treated for 6mo with 1mo recovery. 
generally the changes In enz actIVity were slight. There was a slg incr in CYPIA in male rats dosed 4 
and 16mgikg. also, total P450 content was reduced on males and females. In dogs treated at 2. 5. and 
1Dmg/kg/d for' yr, small and stalistically Inslgnoficant Increases In enzyme activities were observed in 
CYP1A (1 7x over the (",ont) , CYP2B (Ix cont). CYP3A (1.7x cont). The only sig incr noted at end of 
4wk recovery penod was In female dogs dosed 10mg/kg In CYP1A at 1.5x cont. There was no drug 
eHect on P45D ('ontent It can be concluded that the overall effect 0' olanzapine on enzyme ect;vity IS 
slight In animals tested for long penods upto lyr. Because oi ihe munlple metabolic pathways. 
olanzaplne IS not expected to Intel act or affect the metabolism of other drugs specially those that are 
metabolized by CYP1A2. Olanzaplne haJ no effect on GSH content when tasted in rats at 5 and 
25mg/kg 

33 



PDF page 611

Urine 
mice, the major unnary metabolites are the 7'()H glucuronide, 2-OHCH3-, and 2-carboxy olanzapine 
accounting for 13, 5, and 2% respectively of 20mglkd administered dose. Therefore, the main unnary 
metabolic pathways in the mouse are: aromatic hydroxylation, 2-alkyl oxidation, and N
demethylation. The major rr.etalJolites accounted for 70% of the urinary activity. 
rats, the main urinary metabolite was the ;'>-OHCH3 olanzapine followed by N-desmethyl-hydroxy
olanzaplne-glucuronide (tentative). In bile, a GSH adduct was identified (N-acetyicysleine adduct; 
tentative) Urinary radioprofiles after single or repeate dose seem to be relatively constant. The 
metabolic pathway. In rata In decr qLantitative order ara: thlol conJugaUcm, 2-alkyl 
hydroxylation, aromatic ring hydroJCylaUon, dem.thylaUon, and No()xldaUon. 
\!Q9l, the major urinary metabolite is 7-OH-No()xide olanzapine (8% of administerad dose) and the 
main metabolic pathways include: aromaUc hydroxylation, No()xldaUon, and 2-alkyl oxidation. Also 
In unne. cysteine adducts were tentatively identified and at:COuntad for 1-2% of dose. Therefore, 
detection of these putative cysteine cpd suggests formation of GSH conjugates. The major 
mMabolites including unchangad olanzapine accounted for 60% of urinary activity. 
monkeys, the main urinary metabolite was N-1esmethyl-2-carboxy-olanzapine acco 'nled for 17% of 
dose or 36% of urinary activity. The main urinary metabolic pathway In monkey. Involved double 
oxidation reactions of the allyl carbDn and the N-CH3 of the plperel'I". ring; there wa. no 
oxidation of the methyl thiophene ring .een In the o!h;;j tlpeel ... 

Plasma 
In addition to unchanged olanzaplne, some of the urinary metabtllites ~ere also present in plasma of 
mice, mts, and dogs Including the GSH conJugal!!s detected in rat bile. 

The metabolic profile of olanzaplne !n !!n!m!lla Included aromatic hydroxylation, alkyl oxidation, 
N-dealkylatlon, N-oxldatlon, In addition to conjugation with glucuronide and GSH. O:-Iy In the 
dog, both aromatic ind N-oxldatlon reactions. were found (7'()H-N-oxldel. The monkey differed 
from the rat, mOl'se, and dog, In that OXidation of the benzene nng was absent. The metabolism of 
olanzaplne differs between hUll1l!lns and animals in 2 ways: 

2 

Direct glucuronldatlon IS absent ,n animals (except for a trace amounts detected in dog urine); 
Its the main pathway In humans forming the 10-N-glu,~uronlde. 

Absence of aromallc OXIt' . 
pathway was found In anI" 

~ any of the human biologlcsl fluids, however, much of thiS 

The monkey does not form the 10-N-glucuronide hut seemed to have a Similar oxidative metabolism as 
humans 

Bile 
Seve" metabolites were Idenllfied In rot bile after oral adm,nistratlon of 8mg/kg of labelled o!anzapine. 
The 7 metabolites and Oi3nl.aplne represented 75% of radioactivity In bile and 39% of administered 
dose The malor metabolite was glutathicIIle adduct of olanzapine that accounted for 34% of biliary 
radioactiVity and N-acetylcyste,ne adduct at 17%; unchanged olar,~apme accounted for 2% of biliary 
radioactivity 

Major route of ellmmat ')n of olanzaplne In rodents and dogs I:, by feces. Rats dosed a Single i.v. of 
labelled olanzaplne showed the same p:tttem of elimination as that after oral dOSing. Monkeys similar 
to humans, malnlf excrete olanzaplne by unne. In rats as Indicated above, most of fecel elimination 
camp via the bile and enterohepatlc reCirculation 

----- -
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ADME e"nvnaIY 
Page 131 

Table 1 Selerted Mean Plasma Pharmacokinetic Parameters Associa!ed 
with an Oral Dose of 14G-L Y170053 to Animals and Humans 

Parameler Mouse il:al !5og Monlcey Ruman 

Dose (mg/kg. po) 15 8 5 5 017-0.18 

Dose Fonn Aq. Gavage Aq. Gavage Aq. Gavage Aq. Gavage Cap~u1e 

Gender Male Mal~ Female Male Male 

Cmax (ng or ng eqJrnI) 
LY170053 421 609 172 71.5 11 
14C 2.260 1.530 949 747.3 39 

(LYI70053 as % O(IOIa! (191)) (40%) (18%) (10%) (28%) 
14C) 

Tmax (hr) 
LY170053 0.5 3.3 1 4.9 
14C 4 2.3 4.9 

1-1/2 (hr) 
LY170053 32 (7-12) 3 (l-24)t 9.24 (3-48) 3.2 (1-12) 27 
!4C 1060-48) 30 (24-·72) 27.58 5.2 (4-12) 59 

(24-96) 
(range [hrs] in parentheseS) 79.7 

(48-168) 

AUC (0-1; ng x hrirnl) 
LY 17lYJ53 1.522 2.352 1.923 58\.7 269 
14C 15.201 8.715 13,405 15.490 1.961 

(LY 170053 as % of lOla! (10%) (27%) (14%) (4%) (14%) 
14C) 

• sludy number I'ID-LC-HGAI (Found in ITEM 6 Vol. 1.1031 Pg. 328) 
t numbers 10 parentheses are urne-polnts used for calculatIng the t-l /,2 

Olanzap1ne LY' 70053 



PDF page 613

Table 55.1 

Compound Unne 
Ulanzapane , 
2-CH20 H v 
2-CH20H-gluc -
2-COOH .J 
2-COOH-gluc'> -
N-<Jxide -
N-<lesmelhyl v 
2-CH20H. v 
N-<lesmelhyl 

.2-COOH. -
N-<lesmelhyl 
2-CHlOH.N- -
o,ide 
2-COOH.N- -

o"de 
IO-N-gluc -
4"-N-glue -
7-DH v 
7--OH-glue v' 
7--OH-N-<les· -
melhyl-glue 
7 --OH -N-(,.,de -
GSH cony.: -

NAC COOJd -
CY1i.teine conj .. 

N-(,.,de-CYS· -

Motabolites of Olanzapine in I Jrine and Plasma of Several 
Species 

RAT IX,Xj 

Plasma Unne I'lasma Unne I'lasma Unne Unne , , , , 'I , 
~ ~. , , , .J .J , 
- - - - - .J -
- , - v - ~ v 
- - - - - .- .J 
.- v ,; .J v - v 
.J .J v .J 

, 
.J 'i -

- - - - - , -

- - - .- - -I' v 
, 

- - - - - 'i -

- - - I - - v -

- - - v - - v' 
- - - - - - v 
- - v oJ .J - -
- ~ - v - - -
- >; - - - - 00 

- - - .J. _. - -, , - - - - - -
• - - - - - , -
- - .. " - - -
- - - ..J .. - -

• major metaoolite; b glue. glueurorue aCId; , glutatluone eonJug1te .Iso detected in rat bile; 

d N-acc~)'lcystemC' ,"onJugate; (. cysteine conjugf'tc of N~~de 

Qlanzaptne LV 1100SJ 

29 MIl"'" 1995 
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Acute Toxicity 
These studies were reviey,ed by 0,. Mollenbeci<. ror rmr.e det<lli '3ee 'CI191maIReview dated Aug 20 
19861ND# 

Species 

Mouse 
Rat 

Dog 
Rhesus Monkey 

Route 

p.o. 
p,o. 
Lp. 
p,o 
p,o. 

LDso (mglkg) 
M F 

211 
174 
112 
:.100 
>100 

208 
177 
107 
>100 
>100 

Clinical signs noted in all of these species included hypoactivity, lethargy, coma, poor grooming, ptosis, 
tremors, ataxia, and clonic convulsions, 

Subchronlc Toxicity 
Some of the following subchronic studies were reviewed previously in IND# 28,705 (the name of the 
reviewer is stated for each study): 

MOl o;e: 
1, 3-month tox and blood level study in B6C3F1 mice treated orally with olanzapinelreport# 

28lstudies# M00487&M0056710ct 19691Reviewed by Dr, DeGeorge, 
2, 3-month oral toxicity study in CD-l micelreport# 321study# M01090lAug 19911Reviewed by 

Dr. AtrakchL 

1. 3-month tox and blood level study in B6C3Fl mice treated orally with olanzapinelreport# 
261Reviewed by Dr. DeGeorge. 

C'oseslNo, Animals per dose: 5, 15, 45mglkg/d; for main study: 15/sexldose; for PK study: 
96/sexldose treated for 1 month and killed on day2 and wks 6&12, 
Route: oral gavage, 
Parameters studied: survival, clinical signs, B,wI, f001 intake, ophthalmology, hematology, clinical 
chemistry, urinalysis, organ wi, gross and histopath. 

Results and Conclusio'l~ 
Survival: marked !Jnscheduled deaths occurred in HO mice mainly in females, The sponsor stated that 
most of the deaths in the HD inVOlved mIce in th PK study, Survival rates were giVen only through the 
2nd wk of study: males 96, 95, ane 66% and in females 92, 86, and 31%, In the main dudy survival 
was ~80% in HD for both sexes. The sponsor suggested that the incr mortality in the PK study was 
related to small,,' mice (lower initial B,wI) which made them more sensitive to the drug, This high 
mortality In the DK study led to terminating the study early without an assossment of the cause of 
death, Note that in the mal~ study, 4/6 deaths in the HD were not accidental. 
~Iinical Sign.lE roo ciala provided. The sponsor reported no signs io LO, mice in MD were hypoactive 
for upto 20hr p.;Istnose and 111 HD. mice were catatonic for several hrs, 
B,wI: mean terminal wt was red.,C/ld 3, 12, and 15% in m and not affected in f, Note that mean wi of 
cont was 7-6% higher than ttie crug (irs. therefore, the decr in wi was <10%, 
Hematology: slg deer in WBC cOUll1 with males being more sensitive than femalas. The deer in 
males was dose-dependent r.t 36, 65, and 70% with decr !n Iymphoeytas and neutrophlls. Not 
only mean but also indlvld:lal dela at al: dose grs, were lower than the normal range. In LDf, the decr 
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was small at <12% but 'n HOf the wee count was 53% less than the cont. In contrast to the males, 
females showed a 2x Incr In neutrophils. 
Clinical Chemistr,. BUN In HDm&f was 2x higher than the cont, AL T Incr sig In HD (males 4(,% and 3x 
in females), and ALP was Slg Incr in MD&t-IDm (upto 36% of COlit). 
TK samples were pooled from 4mice/sexltime poini upto 2hr. Peak plasma levels reached O.S-1hr 
(T max) postdose indicating rapid absorption. PK followed 2 compartment model with rapid phase 
shortly after peak I!-vel and a half life of <lhr, and a slow elimination with half life ~12hr. Cone incr 
wit;l dose with slight nonlinearity. Mean levels were as follows: 

Oay2 

Dose mean cone (ng/ml) 
0.5hr 2hr 

5 
15 
45 

144m/9Sf 
173m/172f 
132m/B€lf 

3Sm/52f 
BOm/174f 
431m/517f 

Oay92 cone was not detectable at 5mg/kg "The 1 hr conc for the 15 and 4Smg/kg doses were (ng/ml): 
175m/280f and 290m/324f respectively. 
Organ I.\'! and Gross Exam. no si~ drug related finding. 
Histopa'h lymphoid cepletlOn of spleen and thymus in MD&HDf No other findings. 

It was concluded that oral administration cf olanzapine to mice at 45mg/kg caused death and at 5 and 
15mg/kg sedation and hypoactivity were observed. Drug related effects included in males dose
depende,lt decr in WBe count due to deer in lymphocytes. Males were more sensitive than 
females, the decr in WBC was seen mainly in HDf. Lymphoid depletion was seen In MO&HDf. The 
drug seemed to be well absorbed as peak plasma levels reac.hed by O.S-lhr of dosing. Mean peak 
plasma levels ranged between 132 to 431 ng/ml. The NOEL Is <Smglkg due to hematology finding 
in males. 

2. 3-mnnth toxIcity study by oral gavage/study# M01090ITcx report# 321Lilly Res. Labs-
IN/1991/GlP/Reviewed bl Dc Atrakchl. 

Lot# 
Species/wtl Age: 

Dose/dUiatlon. 

No.lseX!do~e· 

5B9621punty 100.2% 
CD-l mouse/initial mean WI!.s.d. 24.7:,:1.8g males and 20.4:,:1.3g females! 
5-6wk Initial age 
3, 10, 30mg/kg/day for 3months by oral gavage; control gr administered the 
vehicle 10% w/v aqueous acacia solution. Few drops of simethicone emulsion 
wen;, added to drug and control suspensions to decrease foaming. 
lDlsexidose 

Parameters measured clinical slg~s and survival (daily), B.WI (weekly), hematology (at 2mo; 
(5/sexJdose) and. end of study (~l",.vlng rats); orbital sinus puncture; mice were non-fasting at 
2months and fas\!ng at ~nd of study). chnlcal chemistry (end of study; fasted mice), enzyme induction 
(by measunng the activity of hepat;c p-mtroanisole O-<.lemethylase (end 0' study S/sexldose), organ WI 
(kidneys, liver. heart. spleen. uterus. and testes). gross exam and h;stopal.~ (nil grs). Statistics by 
Dunnett and Bartiett tests 

3 ? 
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Results: 
Survival: 100% in MD&HDf and LD&MDm. only 70% In LOf (7/10) and 80% in HOm· (8/10); also 1 
each m and f of control mice died. Deaths were aCCidental and occurred earty in the stUdy . 
• one of these males was killed moribund and its th~ one with histopath findings in the spleen (see 
histopath section) 
Clinical Signs: hypoactivity and sternal recumbancx nl:tiY.l in all drug grs during 1 st wk of study, and 
remained in the two high dosos till end of studv. Other s!gns mainly noted in males included rough 
hair coat and soiled genital area. 
B.wt: no change in mean wt or wt gain in males but a significant increase in mean wt at end of study 
and wt gain of all female drug grs (non~ose dependent)(table below from sponsor). 

Dose 
(mc/I<&Iday) 

0 
3 

10 
30 

0 
3 

10 
30 

Mean 
Weiahl 
.,Start 

(I) 

24.6 
24.4 
2.1.5 
24.4 

20.' 
20.' 
20.4 
20.2 

Number 
o( 

9 
10 
10 
8 

FEMALES 

9 
7 

10 
10 

101 ... 
Wciahtat 

'lCrmiDation 
II) 

35.4 
35.0 
35.3 
3<.0 

28.1 
32.1" 
30.1-
30.0· 

·Significanlly different from control. ps..05. Dunnett's two-tailed ',", 
"Slgmfical'llly different from control. pS;.OI. Dunnett's rwo-tailed ''I'', 

• 

101_ 
Weiaht 
Gain 
II) 

10.8 
10.6 
9.7 -
9.7 

7.6 
11.6'-
9.1-
9.S-

y~ / 1-

,Ii/' l' 

Hematologv: after 2months. the only effect was a Significant decrease In RBes (8.5%), Hb (6.5%), 
and PCV (5%) noted in HOt relative to the control values; this was not found in mal'!s and the values 
for Hb and PCV were comparable to those of the control at termination. The WBC count was 
moderately reduced in HOm after 2months (non significantly, 47% of control). At tannlnatlon, HOt 
had a Significant decrease (9%) in RBCelative to the control. The WBC count was do ... 
dependently reduced In MO&HOm expressed as reduced leukocytes (59&72%), lymphocytes 
(52&68%). and neutrophlls (also noted in LD; 48. 71. and 80% in LD. MO, and HO respectively). In 
females at termination. the data were inconsi~tent since a siqnificant increase in leukocytes was noted 
at MO but a significant decrease at HD. lymphocytes however. w~re significantly reduced in HOt 
relative to the control Also. noted was a Significant reduction in the # of monocy1es in MD&HDm at 
termination. 
Clinical Chemistry: non-dose dependent and scattered findings were observed. In HOm, there was a 
significant increase in BUN (58,:t21 vs. 276,:t6.8 control; p<O.05) and an increase in total protaln 
levels. perhaps due to Increase In Alb BUN was also Increased significantly in HDf (35.7,:t13.8 vs. 
19.4,t5.5 in control. p<005) and the A3T level was Significantly elevated in Hot (160,:t74 vs. 93,:t22.5 
in control); p<005). No other findings were observed There was a great deal of interanimal variation 
in clinical chEmistry parameters 
HepatiC Enzyme Actlvlly no Increase was measured in p-nitroamsole O-demethylase mean activity of 
any drug 91. Indicating that L Y 170053 did not Induce enzymes in mice at doses upto 30mg/kg. 
Organ wts There was a high v~nability In the absolute and relativE' wt of the spleen in all male grs 
including the control. In females. some of the changes noted were related to the in"rease in mean wt 
of mice In drug grs. a SIgnificant Increase was measured in the absolute liver wt of LO&MOf but not in 
HOt. 
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Gross M.orpholoQ!L there were no drug-related gross fondings in any gr, Esophageal rupture was 
observed which was considered secondary to gavage accidents that contributed to the deaths, 
Histop<lth~ main finding Included lymphoid deptetion of the spleen in all drug grs with severity 
ranging between mar1<ed (2110LOf), moderate (3/10 each HOm&HOf), minimal (2110LOm, 1/10LOf, 2110 
each MOm&MOf), slight (3/10 each control m&f, 2110LOm, 3110LOf, 3110MOm, 4/10MOf, 6/10HDm, 
7/10HOf) ; Slight hemosideroSIs noted In all grs including the controls, Also in the spleen, minimal to 
moderate multifocal lymphoid necrosis noted in HO mice (1-3 of 10 mice). Mammary gland 
moderate aCinar hypertrophy In MOt (3/10) and HOf (5/10), moderate ductal ectasia MDf (1/10), HDf 
(4/10), cont. f (2110), and slight ductal epithelial hypertrophy in Mef (6/10), HOf (6110), and cont. f 
(3/10) (LOt had it in 1110 mice) 

Summary and Conclusions: 
Oral administration of L Y 170053 to male and female mice at 3, 10, or 30mglkg for 3 months produced 
CNS clinical signs such as sedation and hypoactivity during 1st wk of l;tudy in all drug grs. These 
signs disappeared in LD but remained in MO&HO mice till end of study. Hematology findings noted 
after 2months and end of study included significant decrease In RB'; and wac parameters In HD 
mice, There were no gross findings ano histopath was limited to lymphoid depletion and necrosis of 
the spleen, slight epithelial hypertrophy and moderate ductal ectasia of mammary gland in MO&HDf. It 
was concluded that 3mg/kg i~ the NOEL and 10mg/kg is a LOEL due to slight histopath and 
hematology findings. 

Comment' 
Concurrent with the above study, a 2-week pilot toxiCity study (#M15390) was conducted to detenmine 
MTO in mice; a summary was attached as AppendiX J, to the 3-month study report, CD-l mice 
(5/sexldose) were orally administered L Y 170053 at 45, 70, or 100mg/kg/d for 2wks. Mice were 5-
6wks of age at study Initiation with mean wt (!s,d,) 27,3!;2g m and 22!;1,5g f. 
SurvivaL Ail HOm and 4iSHOf died on day 3 of the study, 315M Om and 215MDf died by day4; all LD 
and cant mice survived IIII end of sludy. 

Clinical Signs: 1st 3days hypO~ctIVI\Y In LD, semicomatose in MD, and comatose in HD; these signs 
lasted several hr postdoslng Days 4-B all surviving mice were semicomatose immediately after dosing 
then hypoactive for several hrs posldose From 1ay7-end all surviving mice were hypoactive after 
dOSing. 
B.wt(2x per wk): mean wt and wt gain we 'e significantly decreased throughout the study in LD&MDm 
however, LD&MDf mean wt and wi gain were similar to the controls, Note HD animals died early, 

Hematology: significant dose-related decrease in lymphocytes and neutrophlls In male and 
female mice, These decreases led to deplelion of total leukocyte count. Platelet count was slightly 
increased (non dose-dependentlyj. 

Clinical Chemistry a trend toward increase In BUN and hepatic enzyme activities (ALP, AST, ALT) in 
both sexes from LD&HD The enzyme cnanges were also elevated in the single surviving 100mg/kg 
dosed female mouse. 

There were no organ wt. 9ross morphology, or histopath done except gross exam was done on the 
animals that died, no findings were Observed 

It was concluded thot a NOEL could not he establ;shed and the LOEL is <45mg/kg based on 
decrease In Bwt, hematology findings, and ch~nge~ In en7yme activity, 
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Rat: 
1. 2-wi< oral pilot and dose-range finding study in ratslreport# 121stu:.ly# R02883/Jan 

1985/Reviewed by Dr HJ\lenbeck 
2. 3-months oral tox study In rats/report# 15/sludy# R08583 & R08683/July 1985/Reviewed by 

Dr. Hollenbeck. 

1. 2-wk oral pilot and dose-range finding study in ratslreport# 121Reviewed by Dr. Hollenbeck. 

Doses/No. I~nimals per dose: 2, 6, 18, 54mg/kg/d; 5 Isex/dose. 
Route: (lral gavage. 
Parameters studied: s'Jrvival, clinical signs, B.wt. food intake. EFU, hematology, clinical c.~emistry. 
enzyme nduction, Glutathione analysis, organ wt. gross and histopath. 

Results and Conclusions' 
Survival: al! HD rats died. Deaths occurred between treatment days 3 and 10. All rats in other dru~ 
grs survived. 
Clinical signs: HD rats were severly depressed that they were unable to feed or drink. Rats in other 
doses showed hypoactivity that was dose-dependent and lasted till end of study. 
B.wt and Food intake: mean wt and wt gain were sig reduced at doses ~6mg/kg at end of study 
with sig reductions starting on day3. Mean food Intake and EFU were lilso sig reduced In then 
gra throughout the study. The percent loss in wt gain ranged between 27 to >100"% of the cont (" 
HD rats lost 14-20g). Food ir.take was similarly reduced in these animals with HD rats nearly not 
eating. 
Hematology and Clinical Che,TlIstry no drug effect on any parameter. 
Enzyme indur.tion: was assessed by determining the activity of p-nitroanisole O-demethylase. Liver 
samples (29 each) at necropsy wp.re obtamed from each animal at each dose. Liver homogenate were 
prepared and enz activity was measured No arug effect except for a slight but sig incr ill males dosed 
6mg/kg relat!ve to the cont (meiin:s.e. 38:6 vs. Cont 26!14nmol PNP produced/mg proteln/hr). 
Glutathione AnalYSIS: both reduced (GSH) and oxidized (GSSG) concentrations were mea~ured using 
a kinetic assay in which the catalytiC amounts of GSH and GSSG and glut .. :hione reductase cause the 
continued rerjuctlon of 5,5-dlthlobis(2)-llItrobenzoic acid (DTNB). by NADPH. The cpd formed. 5-thio-
2-nitrob~nzoate was measured spectrophotometncally. Olanzapine had no effect on this pal'3meter. 
Qm.an wt. Gross, and Hlstc;>path: no drug related findmg. The decreases in rei organ wt noted in the 
2HD were probably related to the slg reduction in B.wt of these animals. 

It was concluded that 54mg/kg IS fatal to rats upon repeate dosing. Clinical signs were dose
dependent and included hypoactlvlty. Meal~ wt, wt gain, food mtake and EFU were sig reduced 
throughout the study at doses> 6mg/kg In both sexes. No other drug related finding was observed. 

2 3-month oral tox study In Fischer 344 rats/report# 15/Reviewed by Dr. Hollenbeck (Aug 1986). 

DosesiNo. Animals per dose 2.4, 7.5. 22.5mg/kg/d; 20/sexldose. 
Route: oral 2'-wage 
Parameters studiea: survll/al, cli",~al signs. B.wt, food intake, ophthalmology. hematology. clinical 
chemistry, lJnnalysls, organ wt. gross and hlstopf.lth 

Results and ConclUSions 
Survll/al 1 LDm. 1 MDf, ana 3HDf died dun"g the study Deaths occurred between days 18 and 93. 
The death of the HDf was con,;ldered drug related 
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Clinical Signs' severity Incr witH dose Signs obserwd Ir, ail tll~'il 'J'S rn.:.!utreJ sedation, lethargy, and 
lacrimation. Tolerance seemed to develop to the climCdi 'SIgns witn repeate dosing except some rats in 
the HD. lethargy, lacrimation. salivation. red muzzle and chromodat:ryormea occurred within 15min of 
dosing early in treatment DUring the 3rd wk HDm were very lruble and HDf were hyperactive prior 
to dosing, also postdose mydriasIs noted m these animals. These effect;, were slightly less with time 
however. did not go away Hyperirritability and now hypoactivity, mydriasis and red muzzle remained 
in HDm&f 
B.w1 and Food Intake: dose-dependent and sig decr In mean w1. w1 gain, mean food intake, and mean 
efficiency of food utilization (see table below from sponsor). 

TABLE 1. SUMMARY OF GROWTH. FOOD CONSUMPTlON. AND 
EFFICIENCY OF FOOD unLIZAllON FOR B~ GIVEN DAILY 
ORAL DOSES OF COMPOUND LY17!1053 FOR ~ WEEKS. 
STUDY R08583. 

Mean MeaD MeaD Mean 

Weight Number Weight At Weight Daily Food 

Dos. AIS.." of T mnination Gain Consumption Mean 

(mp!<g) (g) Survivors (g) (g) (g) E.F.U· 

MAW 

C.O 1137 20 322.2 208.6 15.6 13.8 

2.5 1091 19 291.5' 182.4' 14.4c 13.0b 

7.5 110) 20 218.3' 108.0' 12.2' 9.1c 

22.5 1120 20 173.0' 61.0' 10.7' 5.8' 

WM!.fS 
• 

0.0 89.0 20 181.7 92.7 10.4 9.1 

2.5 89.1 20 176.3 87.2 9.9b 9.0 

7.5 89.9 19 142.2' 52.3' 8.4' 6.3' 

22.5 90.4 17 108.2' 17.8' 7.lc 2.S' 

aE.F.U. ::: Efficiency of food utilLUtlon - grams of body 'weight gUned per 100 grams of food 
consumed. • '\_-' .... 

bS,gniflcantly different from control, p less than Of' equaJ to 0.05, DUMctt, S two-~ cu ..t.: 
'Significantly different from control, p less than or equaJ to 0.01. DUMctt s two-tailed t . 

Ophthalmology no Sl9 drug related fmdlngs 
Hematology small but :;19 dose-dependent Incr In erythrocyte parameters: Hb, PCV, MCV, and MCHC 
of females but not In males wee count was sig reduced in HDm&f due to slg decr In Iymphos, 
but a 51g (1Ax the cont) Incr noled In neuls of this gr In both sexes 
Clinical chemistry a slg mcr In HDm&f In BUN (1.3x), T.bili (males only; 1.3x), ALP (1.5-1.8x; also 
MDf). ALT (males only. 1-1 5x) Creatmlne level was slg reduced in HDm only (20% of the cont). 
Urinal~ no sig drug relaled findings 
Organ wts the relative wts 01 the ovary and uterus were reduced dose.aependently perhaps due 
to prolactin release Induced by the drug 
Histopath No drug related fmdlngs 
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Plasma levels: plasma levels ranged between 0.1-4ug/ml. Cone incr with dose, there seemed to be 
some accumulation as levels on day 30 were higher than those on day1 (table below from sponsor). 

Dose Day 1 Dose Day 30 

Sex mglkg J.Lglmi 'f ±SE 'Sex mg/kg J.LglmI 'f±SE 

M 2.5 .09 M 2.5 • 
M 2.5 .14 M 2.5 • 
F 2.5 .16 F 2.5 • 
F 2.5 .11 0.13 ± 0.02 F 2.5 • 
M 7.5 .34 M 7.5 .74 

M 7.5 .58 M 7.5 .94 
M 7.5 .38 F 7.5 .95 
F 7.5 .44 0.44 ± 0.05 F 7.5 .78 0.85 ± 0.05 

M 22.5 2.03 M 22.5 3.72 
M 2" ~ 2.57 M 22.5 3.118 
F L2.5 1.80 F 22.5 3.06 
F 22.5 1.68 2.02 ± 0.20 F 22.5 3.51 3.54 ± 0.18 

'Large interference peak prevented detennination . 

• 

It was concluded that oral administration of olanzapine tor 3months to rats causeo deaths in 3 ot 20 
Hot. Some degree of tolerance developed to Clinical signs with repeate dosing however, sedation, 
lacrimation, hypenrritabliity, and hyperactivity persisted in HO and some MD. Mean wt and wt gain 
were 3ig reduced in all drug grs' Erythrocyte parameters were sig and dos~ependently increased 
in females but not in males (Hb, PCV, and MCV). In males and females of HO. wec count was slg 
reduced due to deer in lymphocytes. Mean relative wts of the ovaries and uteri were slg 
reduced in HOf but no histopath finding. The NOEL in this study is 7.5mg/kg. 
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Dog 
1 2-wk pilot and dose-ranging study In Beagle dogs/report# 14/study# D00883/June 

1985/Revlewed by Dr Hollenber,k 
2 3-months oral tox study In dogs/,eport# 16/study# D02283/0ct 1985/Reviewed by 

Dr. Hollenbeck, 
3, Adaitiona ' data for ammal# 174433 given daily aral doses for 3-months/report# 

23/study# D0228310ec 1988/Revlewed by Dr, AtrakchL 

1, 2-weeklreport# 14/Revlewed by Dr Hollenbeck: (Aug 1986) 

Doses/No, animals per dose 10, 2(1, 40mg/kg/d; 21sexldose; the cont received empty gelatin caps, 
Route: oral capsules, 
Parameters studied: survival, clinical signs, B.WI, Food intake (visua: estimation), EKG, ophthalmology, 
clinical chemistry, hematology, bone marrow morphology and type of any abnormalities, enzyme 
induction, gross and histopathology, ,lnd blood levels, 

Results and Conclusions 
Survival: all dogs survived, 
Clinical signs: noted In 211 treated dogs ataxia, hypoactivity, sedation, and miosis; severity ana 
duration were dose-dependent Also In HD, tremors and anorexia, 
B.wt and Food Intake, no effecl, on mean wt at wk1 or termination except for 8,17% deer in mean wi of 
HDf at termination relative to the cont. Food was reduced in MD&HD dogs based on visual 
determination; no data were provided, 
Ophthalmology: slit lamp biomicroscopy and direct and indireCl ophthalmoscopy were done, Lacrimal 
fiow was measured by Schirmer tear test Dose-<lependent and significant reduction In lacrimal 
flow noted 6hr post the last dose. Miosis noted In all treated dogs but the extent could not be 
correlated to dose, AI~ of these dogs had normal pupil refiexes, however, pupils of dogs in HD did 
not dilate completely, A dose-r~sponse effect of more complete dilation noted in the eyes of LD&MD 
dogs, The exact cause of miosIs could not be explained by the sponsor, but suggested to be due 10 
either a direct parasympathetic stimulation or indirectly to Inflammation (uveitis/iridocyclitis) caused by 
histamine and prostaglandin release, Such Inflammalion can be revealed through histopathological 
exam of the ino and Ciliary body both of which were not done in this study, Also, one dog had retinal 
dysplaSia but the ophthalmologist dismissed any relalion to treatment. The arguments presented by 
the sponsor are not convincing to suggest an Incidental and drug unrelated effecl Other 
studies in dogs ~s well as in other species should be considered to eVlluate this effect on the 
eye. 
EKG transient Incr In HR noted In all dogs In all dose gr at 2hr postdcse (mean!s,d, 205!39 in LD, 
190!45 If' MD, and 213!22BP\' In HD vs 119!20BPM in cont), but was normal by 24hr, 
Clinical Chemistry, no drug related findings 
Hematolo.mc erythrocyte parameters were depressed at HD and there was I reduction In 
erythroid precursors in bone marrow of 2 HD do!)s. 
Bone marrow: 2"'1) dogs (1m and 11) had decreased erythrOid precursors with the fllmale 
showing high myloid/erythroid ratio compared with the cont. 
Enzyme induction hepatiC p-nitraallisole O-demethylase activity was determined from liver s;:mples at 
end of study A 1 4-2x Incr ", mean enzyme activity was measured In all 3 female dose grour:s with 
each indiVidual value In drug grs being higher than that in the cont. No effect in I'r1sies, 
Hlstopath lymphoid depletion of the thymus in ali drug gr, No other findings, 
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Blood levels: samples collected at 0 and upto 24hr on day 1 and 14 f)f the study, however. no 
tabulated data were provided, only the figure below. There S8'!m to be some drug accumulatio, in 
MD&HD as seen with much higher plasma levels on day14 relative to those on r1ay1 of the study. 
Peak plasma levels In HD reached 1700ng/ml on day14 vs. 900ng/ml on day1. 

Pt..ASI.tA CONCOIlRATION IN BEAGlE DOGS 
GM)j DAlY DOSES OF' COMPOUNO 170053 

(SlUlY 000883) 
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It was concluded that oral administration of olanzaplne to male and female dogs for 2wks at 10, 20, 
40mg/kg had no effect on sljrVl'~1 but caused marked seda:ion and anorexia In HD of 40mg/kg. 
Erythrocyte parameters werf, depreSSed In HD and there was a reduction in erythroid precursors in 
bone marrow of 2 HD dogs (1 m and 11) With the female showing high myloidlerythroid ratio compared 
With the conI. HepatiC p-nilroanlsole O-demethylase actiVity was incr 1.4-2x in all 3 female dose 
groups With each indiVidual value In drug grs beiny higher than that in the cont; no effect in males. 
Histopath finding was limited to lymphoid depletion of the thymu~ in all drug gr. Olanzapine was 
rapidly absorbed and levels Incr With dose. There seem to be some drug accumulation in MD&HD as 
seen with much higher plasma levels on day14 relative t·.) those on day1 of the study. Peak plasma 
levels in HD reached 1700ng/ml on day14 vs. 900ng/ml on day1. The NOEL is <10mg/kg/d based on 
presence of lymphOid depletion of the thymus. 

2. 3-month oral tox stur1y In aoas/report# 16/Reviewed by Dr. Holienbeckl(Aug 1986) 

Doses/No animals per 10M! 2, 5, 10mg/kg/d: 4/sexldose. the cont received empty gelatin caps. 
Route: oral capsules 
Param!'ters studied survival. ~:,",cal sign" Bwt. food intake (visual estimate only), EKG, 
ophthalmology, clinical chemistry. tl"matology. bone marrow morphology and type of any 
abnormalities, gross and histopathal~gy 

• Blood was collected for plasma levels but no cone wer.:> detected in any sample. "'..,e sporlsor 
Indicated that thiS was due Ie. decomposition of the parenUluring storaqe or extraction method. It is the 
QJ1lnion of the reviewer that stability should have been tested throughout the study: the sponsor's 
e)(planatlon IS poor and Inadeg'Jate 
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Results and Conclusions 
Survival all dogs survived. 1 HOm had immunologic response early in th'3 study and was removed 
from the study on day 37 thru day 67. When treatment restarted, 12days Into dosing. this dog 
developed sIIvere neutropenl~ and thrombocytopenia with markedly "Ievated erythrocyte 
sedimentation rate. (see below 'j. Another HDm developed an infection and was removed from tho! 
study on day 59 thnu 69. 
Clinical Signs: seventy incr with dose Signs included miosis and hypo;JCtivity in all treated dogs with 
tolerance developing mainly in lD, with repeate dosing. Ataxia accompanied these signs in HD. 
B. wt. and Food intake: mean wt was reduced 4-17% in HOm&f at termination. No data or mention of 
food intake. 
Ophthalmology: no dnug related findings. 
EKG: heart rate was sig incr in all 3 dnug grs at end of study (day S9) at 2hr postdose, mean values 
were: 131, 147, a"d 143BPM in lD, MD, and HD respectively, and that of the cont was 107BPM. 
Clinical Chemistry. Hematology. and unnalysis: no dnug relate.: fir:dings. [exC'.ept for the 2 above 
memioned dogs with neutro' mia and thrombocytop:Jnia and leukocytosis). 
Bone mC'~ 1f each in MD&HD and 1HOm had slight incr in erythroid series. The HOm had an incr 
in eosinophils, the HOf had a deer In seg. neutrophils. These findings were not considered of tox sig. 
Organ wt: testes relative wt of all HDm was sig decr (0.07g vs. 0.16g in cont), a finding that could be 
related to prolactin release. Note that final wt of dogs in this gr WdS also sig reduced relative to the 
conI. 
Gross and Histopath all 3 HD mal~ had hypospermatogen'3sis, the sponsor could not conclude if this 
was a drug effect or stress related NO other findings. 

, Immunologic study 1 HDm showed on day 34 of the study, neutropenia, thrombocytopenia, and bone 
marrow erylhrold hypoplasia. The treatment was stopped on dal,37 and the dog was allowed to 
recover The sponsor wanted to investigate the possibility of an immune-mediated mechanism by 
reeh"lIenglng thiS dog with olanzaplne 3times: 2x at 10mg/kg and once at 2mglkg. The peripheral 
nematologlc findings were repr~duced within 4-9days of each rechallenge. Antibody levels and 
immune complex were measured dUring the 1st rechallenge at 10mglkg and the 3rd rechallenge at 
2mg/kg At the 2nd rechallenge of 10mg/kg dnug-rel<Jted incr in amount of surface immunoglobulin on 
isolated neutrophlls was investigated The results showed that the hematological findings I.e. 
neutropenia and thrombocytopenia In this dog were not due to a drull effect on mylofd compon'!nt 
of the bone marrow but due to peripheral destruction. The mechanism of the latter was 
supported by an incr in soluble immune complex levels and Incr In amount of 1·C-()lanzaplne 
bound to serum immunoglobulin. 

It was concluded that dogs tmated witn olanzapine at 2, 5, or 10mg/kg for 3months caused no deaths 
in any gr. Clinical signs were dose-dependent in seventy and included sedation, hypoactivity, and 
miosis Slight decr In mean wt, no effect on urinalYSIS, opthalmology, or clinical chemistry. A marked 
incr in HR noted In all drug grs 2hr postdose at end of study; the .sponsor contributed this to 
anticholinergic effect of the drug The relative wt of testes of HD was sig reduced/atrophied compared 
with the conI. The only hlstopath fir,dlng was l1ypospermatogenesis in HOm; the sponsor could not 
conclude If thiS was a direct drug effect or non drug finding There were no dnug-related effect on 
hematology par;:>meters except In one HOm. ThiS dog had neutropenill. thrombocytopenia. and 
:'onp. erythroid hypoplasia on day 34 of the study Treatment was terminated on day 37 and a 
pOSSible Immunologically mediated mechanism was Investigated by rechallenging this dog with 2 doses 
of olanzaplne 3 times The results II1dicated that olanzapine effected the Immune system and not 
the myloid component of bone marrow c3uslng the neutropenia and thrombocytopenia. The NOEL 
Is Smg/kg. 



PDF page 625

3. Additional data for anlmal# 174433 given dally oral doses for 3-monthsJ 
report# 23/Revlewed by Dr Atrakcni. 

In this study, the 1HD dog from the above 3mo dog 5tudy, was retained for 45months after rechallenge 
with olanzapme for observation and evaluation. This study described cliniC<'1 signs, B.WI, 
ophthalmology, hematology, bone marrow, clinical cllemistry, urinalysis, and histopath not reported in 
the prevIous report# 16. 

Results aM ConclUSions: 
MIOSIS and hypoactivlty were observed after the rechallenge with 10mglkg; some skin redness was 
also seen. No CNS or autonomic eff~cts were seen during the rechallenge with 2mgJkg but the dog 
seemed thin for upto 5.5 mo postrechallenge. Then' were no ophthalmologic finding. This dog lost 
0.7-1 kg by the end of each rechallenge but gained back some WI during the off-treatment period, All 
findings were Within normal for hematology, bone marrow, clinical chemistry, and urinalysis indicating 
no delayed effects. Also no gross or hlstopath findings. 

Chronic Toxicity 
Some of the follOWing studies were reViewed previously in IND# 28,705 ithe name of the reviewer is 
reportec1 for each study). 

Bat 
1. 6-months oral gavage toxIcity study in Fisher 344 rats foll()wed by 1-month reversibility 

penod/report# 55/study# R03193, R22593, & R22693/May 1995/Reviewed by Dr. Atrakchi. 
2. 1-year oral gavage toxIcity study In Fisher 344 rats/report# 221study# R18685 & 

R18785/July 1988/Revlewed by Dr DeGeorge . 

• 
1 6-months oral gavage toxIcity study in Fisher 344 rats followed by 1-month reversibility 

pnnod/report# 55/Studles# R03193, R22593, and R22693/Reviewed by Dr. Atrakchi. 

Doses/No animals per dose: Treatment phase (study# R03193): 0,25, 1, 4,16mg/kg/d; 151sexldose, 
studies R22593 and R22693/TK studies: 1,4,8, 16mg/kg/d; 21- and 24/sexldose respectively; the 
cont received the vehicle: acacia 10% w/v in purif,d:l water 
Route oral gavage 
Parameters studied survival. clinical signs, B.WI, food intake, EFU, ophthalmology. enz induction, 
climcal chemistry, hematology, unnalyslS, blOOd levels, organ Wls, and "ross and histopath"logy. 

1 0 of the 15 rats were killed at end of 6mo; the 5 rats/sexldose were kept lor a recovery period of 
1mo. In the accompanYing TK studies olanzaplne plasma profiles were determined on day1 of dosing 
and after 2&6mo of dOSing 

Results and ConclUSions 
Survival no deaths In any gr 
Clirllcal signs' hypoactlvlty and sedation were observed in all doses with severity being dose
dependent but decreaSing With time Indicating tolerace development. 
B.WI and Food Intake dose-dependent decr in mean WI, wt gain, food Intake, and EFU in mal-:.s and 
temales doses 4&16mg/kg (see tables below provided by the sponsor). At the end of dosing, wt gain 
was decr 25&59% in males and 10&48% in females of the 4&16mg/kg doses nlSplIf:(i,.ely. Body 
wt gain and EFU of ra's dosed 4 and 16mg/kg were greater than the cont during the p'..covery period. 
However. food Intake of these grs remained slightly less than that of the cont during the recovery 
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penod Mean wI of rats dosed 4mg/kg at the end of the 1 mo recovery period was comparable to that 
of the cont whereas, mean wt of the 16mg/kg remalnee depressed and lower than the corresponding 
cont (30% m and 23% f) Food Intake of the 4&16mg/kg females was comparable to that of the 
controls, while that of the males was still less than the wt .f the controls, 

T_G-2. IIummr( of IIIInrtnI, Growth, FOod c-npaon. _llIhlllOcy 01 
Food UIIIutIon lor _ A" ,Moog Ot.Iaqlne (LY1~) by 
_. for. __ Folland by. 1.f11on1h _.,..,., Pwtod. 
S1udy 11031113. n _1_ PeriDcf. -

IGiUMn MMn BOCiII ,...., ....., 150M NiIiIi« MOOnecay 
(~) 01 ~ fIacIy WoigIII D81yFood EFlI" - AI_ ~ Goi> ~ 

(9) (IJ) (g) (g) 

...... 
0 15 lUI. I 4(17. I 2el.I 17A 9.0 
0.25 15 118,7 ~2 292.5 -'6.3 8.8 
1,0 15 114.1 399.1 285.0 18.0 8.8 
4.0 15 116.4 334.3· 217.9· ,6.8. 7.1-

16.0 15 116.9 236.8· 119.9· 14,r 4.5-
F_ 

0 15 94,4 222.7 128.3 12.7 5.6 
0.25 15 94.6 217.3 ,J 122.5 12.7 5.3-
1.0 15 95.4 217.3 121,9 12,7 5,3· 
4.0 '5 96.0 212.1· 118, ,. '2.3 5.7· 

16.0 15 94,6 161.1· 88,0- 11,4' 3.2-

'fut bay 180 
bEFU _ EffiCiency of food utiliutiOft = grams of body wtl,h( Klined pet 100 I of food 

consumed. 
·~.05 for Tukey's uend lest. two-taaJcd . 

• 
T ..... G-3. SurnrMIY of &ur.1v8l, Ot-, Food Con8umpUon. ..... IIfId8ncy of 

F_ UtIlization for _ ~ng OI8naplnot (LYI7OO13) by 
Q8v.ge for 6 Montha Followed by. 1 ~onth Aeveralbillty PerIod. 
Study R031113. A~II'y PerIod. 

oo;e Num68r Miiii BOdY Miiii IIOCIY M4iiri IIOCIY M4iiri M4iiri 
(mg/kgld8y) of Weight WoighI AI Weight DOIiIy Fc:od EFlJb 

SurviYorl AtSl8ll" Termination GaIn ConIumption 
(9) (9) (9) (91 

MiJii 
0 5 392.8 405,8 13.0 18.4 3.0 
0.25 5 404.4 420.6 1~.2 '9,1 3.5 
1.0 5 406.6 400.8 ·5.3 17.5 ·2.7 
4.0 5 341.4' 375.8 34.4 16,8· ~.5 

16.0 5 226.S· 282.6· 55.8· 15.5' 15. I' 

Females 
0 5 222.S 230.6 7.B 13.4 2.3 
0.25 5 208.6 216.8 8.2 13.0 2.5 
1.0 5 215.2 225.2 10.0 13.2 3.1 
4.0 5 207.6' 220.8 13.2· '3.' 4.0' 

'6.0 5 158 .• • .n.2' 18,S· 12.S 5.9' 

'fest bay U1 
bEAJ. EffiCiency of food utlliunott =,rams of toady wCI,h1lamed per 100 I of rood 

colUWnOd 
·pS.OS rot Tuley's trend lest. two·~lied 

'-18 
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Ophthalmology no drug related findings in any gr. 
Hematology: parameters were measured uSing 10/sex/dose at end of 6mo a;ld from 5/sexldose at end 
of reeovery penod Mun WBC count was decr (27%) In HOm. Thl, WI' due to • ,light deer In 
lymphocyte (29%) and .. eutrophll count (20°1.). this declil1e In mean tot. 1 WBC WI' lUll p .... ent 
during the recovery p'lriod with the deer In neutrophil reaching ,taU,tlcll ,Ig (27%), but the deer 
in lymphocyte was sm.1I and did not reach statistical slg (9%) During treatment, there was a small 
incr in Hb and ?CV ," males doseu 4 and 16mg/kg (6&9% and 5&7% respectively) without change in 
mean RBC count. /,150 In both sexes, a dnse-dependent incr in 4&16mg1kg noted in MCV, MCHC(only 
in m), and MCH (tilese changes ranged batween 3-12% in m and 1-2% in I). RetiCUlocytes were deer 
non dose-«epenr.ently in 4& 16mg/kg dosed m (3-14%) and in HOI (12%). During recovery period, the 
only parameter.. of the erythrogram that did not recover included MCV (MO&HOm and HOI) and MCH 
(MO&HOm anJ HOI) At end of recovery period some changes in RB::: parametel1l pel1llsted In HO 
males and fr.males but there were no differences in RBC count or Hb. 
Clinical Ch'~mistry the follOWing changes were reported: In HO males and females there was an incr 
in BUN (I'lean 13·18%) and de:r in glucose (18-26%), calcium was deer dose-dependently in 
MO&HOrn&f (4·7%). inorg phosphate' unaffeC1t!d in males but dose-dependently Incr (sig only in HO) 
in fema,es dosed 1. 4. and 16mglkg (9·23%), Ai..P was incr dose-dependently in females (27-59% or 
I.3-Hix the CO"t) and In HOm (40% or lAx the cant). CPK was incr only in HOm (49% or 1.5x the 
conti Levels of AST wer" decr dose-dependently In all 4 treated female grs (17-26%) and in the 2 
high dosed male grs (23·28%) Also reduced was the level of ALT in HOm and females dosed 
4&16mg/kg (22·27%) A small but 51g and dose-dependent deer noted in total protein, of treated 
female grs (4·7%) and very small decr in HOm (1%). Albumin was unaffected in males but dose
dependently reduced In all 4 female grs (5·8%) and the AlG ratio was sig reduced in HOf but incr in 
HOm, the globulin was unaffected In females but rvl.lced in HOm (7%). At reco'/ery period, the incr ir. 
BUN was limited to HOI and a slight dose-depenclem ncr In 1t10rganic phosphate noted in ma~~ and 
femaies of MO&HO. cholesterol was decr dose·,Jependent'y ,n MO&HOm&f, TG were deer in HOm&f, 
the small ,ncr ,n ALP was now I,m,ted to HOm&f. and a small incr noted in GGT of HOf Also, total 
prote,ns, albumin. and globulin levels were slightly but slg reduced in HOm and only albumin was dflcr 
In HOI • 
UtI!,,~ slight ,ncr tn urinary pH of HOrn remained elevated through the reeovery period, but the 
slight ,ncr In unne ~ol (26&29%) of 4& 16mglkg dosed females was rel.ersed. 
Enzvme Induction at end 01 treatment, a dose·response Incr (32 to 102%) noted in EROO in 
MO&HOm and HOI and a dose·response Incr (17·25%) in BNO noted in females do~ed 4&16mglkg 
whereas a dose·dependent decr noted in males dosed 1,4, and 16mglkg (sig at MO&HD). Liver P450 
content was reduced (8·9%) In MO&HOf; a small and nonslg deer noted in HOm. At end of recovery 
pened, P450 content was reduced 12% III HOm and 16% in HOf. 
I!s~ blocJ was collected between 05 and IJptO 48hr postdoslng on dayO and months 2&6 of the study. 
There was no ~ex d,fference, cone on dayO ,n the 1 and 4mglkg dose gr were below detection limit 01 
1 nglml, but conc tn rats dosed B& 16mg/kg Incr wllh dose At 2&6mo, conc incr non.linearly with dose 
and tendec1 to be h'gher at all doses as duration of treatment continued, indicating some accumulation. 
Generally, the relatlOnsh,p between AUC. max cone, and dose was nonlinear spe<';lally at tne higher 
doses (8&16mg/kg) After 6mo of dosing, mean max conc in males and female, combined were: 
24,241.802, and 2076nglml lor 1. 4. 8, and 1Bmg!kg respectively. and the conesponding values lor 
mean AUC were 222, 1282, 6579, and 29109ng.hrlml (see attached table from spenser) 
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Appendix L (Continued). 

T ..... 31.l. 

11.0:1:5.7 0.5 
15.1:1:0.9 0.5 
13 !iZ I 0.5 
65.9: 1.7 0.5 
15.1' 0.5 
Z~,U 4.1 !n-5) 0..5 
257:1:39.0 0..5 
363.1 :1:38.5 3 

a21J.* ~~.8 3 
1110:1: 100.6* 0..5 
1067:1: 112.S* 0..5 
1173*722 0..5 

7.7:1: 1.2 0.5 
24.6' 8.0 
10.7:1: 1.3 0..5 
166.1:1: 29.8 0.5 
180.7:1: 60.2 0.5 
113 U JD..2 0..5 
624.9:1: 155.9 0.5 
526.7:1: 122.3 0.5 
575.8:1:91.1 0.5 
1279..5:1: 235 8 
2257:1:600.4 5 
1754.2;t lU.4 .5 

17.3:1: 5.8 0..5 
33.1· 0..5 
:uU~!! 0.5 
257..5:1: 11.4 0.5 
225.3:1:64.6 0..5 
241~:l:3Ql 0.5 
801.1:1: 6;.9 O.S 
802.0:1: 112.2 0..5 
1016;t ~ll 0.5 
2043.1 :I: 162.9 3 
2164.5 :1:90.4 5 

-1076.3 oJ: 130.0 0.5 
•• SID 12houn 
• - 810 12 houn 
,-12-048houn 

So 

176.4 
322.9 
2A7.l 
1199.6 
1658.0 
14~9.l 

5076.9 
6234.1 
S65S.5 

19 
102.6 
52.2 
782.4 
920.0 
151.l 
5405.3 
sln.o 
5288.7 
19409.7 
22914.3 
21191.2 

205.3 

1.9-
1.7-
1.8-
3.2-
4.3-
3.8-

2.7# 
3.8# 
3.2# 
9.1# 
6.6# 
7.6# 
3.4' 
4.0t 
4.lt 

247.4 0.9@ 
222.3 1..5@ 
1474.2 3.1§ 
1015.3 2.8§ 
1212.5 2.9§ 
628.5.1 2.2§ 
6836.3 2.2§ 
6.578.8 2.21 
27973.3 6 . ." 
30409.0 4 . ." 
29109.3 5.81 * -val .... oulSicie of standard curve 
t-5..,24houn 
.·3;0 8 hours 
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Organ wts: many of the Change's were secondary to the decr in mean wt. However, the following were 
directly related to the drug: incr in relative wt at the adrenals In HOm and an Incr In relative wt of 
the pltuitazy at HDt during recovery period. Also the absolute and rei wta of the ovart .. in 
females <.lased 4& 16mg/kg were decr It lind of trea,tment, uterine wt remained decr In HD at end 
of recovery period, and ovarian wts incr in HOt. The sponsor indicated that the changes of the 
ovaries and uterus were secondary to the deer in B.wt and wt gain, 
Gross and Histopath: treatment related effects. noted in the adren_ (maJee). IIIIIIIIIIIU)' glands 
(mAf). and vlgina and ovari... At end at treatment, adrena!s of HOm, shoWed cNcreased 
vacuolation In conical cens compared to that normaHy present In male rail. - lb. change remained 
through the recovery period and at this time, it was seen in males dosed 4mgIkg as WIllI .. HOm. The 
foIlcwing changes in mammary glands co:Jid be linked to Incr prolactin IIMII: male nwnmary gland 
tissue was changed from the nonnallobuloalveolar to tubuloalveolar paUem In 4&18mg1kg gI'I and 
presence of !ecretions in mammary glands in females dosed16mg/kg. The incidence and prominence 
of mucoid metaplasia of the vaginal epithelium were incr in temales dosed 4&16mg1kg, and ovarian 
follicular prgminence was incr in HOt. Allot these effects reversed during I!!9OVJ!Y oer!od. In the 
~ thecal (stromal) prominence was seen in 1/10 and 4110 females dosed 4&16mg/kQ respectively, 
at end of treatmen!. This effect was absent at end ot recovery and the sponsor indicated that it was 
related to the decr in wt gain in these grs. Uterine hypoplasia was observed in 7/10 and 10110 females 
dosed 4& 16mg/kg respectively, at end of treatment and, in 215 Hot at end at recovl!l}' period. Note 
that except for tne small size, the uterus appeared normal indicating that the deer In wt ot this organ 
was secondary to the deer in B,wt in this gr. 

SUm,nary and Conclusion: 
Oral administration of olanzaplne to rats for Smo at 0.25, 1, 4, 8, 16mglkg caused no dealhs. Dose
dependent hypoaclivity that decr in severity with time indicating tolerance. Mean wi, wt gain, food 
intake, and EFU were sig and dose-dt!pendently reduced in males and females doses 4&16mgJkg. At 
the e:ld of dosing, wt gain was dec. 25&59% ir> l)1ales and 10&48% in females ot the 4&16mgJkg 
doses respectively, Body wt g'ilin and EFU of rals dosed 4 and 16mgJkg were greater than the cont 
during the recovery period. Hcwever, food intdke of these grs remained slighUy tess than that at the 
cont during the recovery period, Mean wt of rats dosed 4mglkg at the end of the 1 mo recovery period 
was comparable to that of (he cont whereas, mean wt of the 16mglkg remained d~ and lower 
than the corre~ronding cont (30% m and 23% f). Food intake of the 4&16mgJkg females was 
comparable to that of the controls, while that of the males was still less than the wt at the controls. 
There were no sig drug related finding in ophthalmology and the changes in clinical chemistry 
parameters were ,10n-dose dependent and random. Urine pH ot HOm was incr and remained elevated 
through the recovery penod, but the slight inc~ in urine vol (26&29%) of 4&16mg/kg dosed females was 
reversed. A dose-response Incr (32 to 102%) noted in EROO in MO&HOm and in Hot and a dose
response incr (17-25%) on BNO noted in females whereas a deer noted in HOm. Liver P450 content 
was reduced (8-9%) in MO&HOf but the dec-r in males was not statistically sig in any gr. At end of 
recovery period, P450 content was reduced 12% in t-li',n and 16% in Hot. Olanzapine was datected 
in blood and there was no sex differena: Conc on dotO in the 1 and 4mgJkg dose gr were below 
detection limit of 1 nglml, but conc in rats dosed 8& 16mglkg incr with dose. At 2&6mo, cone incr non
linearly with dose and tended to be higher at all doses as duration of treatment continued indicating 
some accumulation, Generally, the relationShip between AUC, max cone, and dose was nonlinear 
specially at the higher doses (8& 16mglkg). After 6mo of dosing, mean max cone In mal .. and 
tamales combined were: 24, 241, 802, and 2076ng/ml for 1, 4, 8, and 18mg/kg reapt'Ctlvely, and 
the corresponding values for mean AUC were 222,1282,6579, and 29109ng.hrfml. Many of the 
changes in organ wts were secondary to the decr In mean wI. However, the following were directly 
related to the drug: incr in relative wt of the adranals in HOm and an incr in relative wt of the 
pituitary of HOf during recovery period. Also the absolute and rei wta of the ovariee in females 
dosed 4& 16mglkg were decr at end of treatment, utflrine wt remained deer in HO at end at recovery 
period, and ovarian wts incr in HOf. Treatment related effects in histopath ware noted in the adrenlls 
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(males), mammary gllnds (m&f), and vagina and ovaries. At end of treatment. adrenals of HOrr.. 
showed decreased vacuolation in cortical cells compared to that normally present In mele rets. This 
change remained through the recovery period and at this time, was also seen In meles dosed 4mgIkg. 
The changes in mammary glands could possibly be linked to incr prolactin level and Includad: mele 
memmary gland tissue was changed from the normal lobuloalveolar to tubtioalveolar pattem In 
4&16mg/kg grs and presence of secretions in mammary glands in females dosed16mg/kg. The 
Incidence and prominence of mucoid metaplasia of the vaginal epithellum were Incr In females dosed 
4&16mg/kg, and o1larian follicular prominence was incr in HOf. All of these effectB !'IVt!J!!d during 
!!!COvery period. In the ovary, thecal prominence was seen in 1/10 and ~10 femeies doled 
4& 16mg/kg respectively, at end of treatment This effect was absent at end of I8CCMItY and the 
sponsor indicated that it was related to the deer in wi galn in these gl'I. UterIne hypoplasia was 
observed In 7/10 and 10/10 females dOled 4&16mg/kg nespectiYely, at end of tnrabnent 8/K!, In 215 
HDf at end of recovery period. Note that except for the smaH size, the utenJs appeared normal 
IndlcatJng that the decr in wi of this organ was secondary to the deer In B.wI In this gr. The NOEL .n 
this study Is 1 mg/kg. 

2. l-year oral gavage toxicity study in Fisher 344 ratslreport# 22/Revfew"d by Dr. DeGeorge. 

DoseslNo. animals per dose: 1, 4, 16mg/kg/d; 20/sex/dose, in a parallel study 81sex cont and 
20/sex/dose rats were dosed the same. doses and used to measure plasme ,",vets were killed on days 
1,29,176, and 364; the cont gr received the vehicle (10% wlv acacia 11(1). 
Route: oral gavage. 
Parameter.; studied: survival, clinical signs. B.WI, food intake, ophthalmology, clinical chemistry, 
hematology, urinalYSIS, blood levels, organ wis. and gross and histopathology. 

Results and Conclusions: 
Survival: total of 5 animals diee{ 2LOm, 1 HOm, and 2HOf. They were suggested to be accidental and 
non-drug related. 
Clinical signs: [data were not provided for review]. Hypoactivity and sedation were observad In all 
doses with severity being dose-dependent. These signs were absent in the LO after 4wks. HO rats 
after the 7th wk appeared hyperactive prior to dosing and this effect remainad till end of study. Slight 
chromorhinormea and chromodacryormea were observad in HO on the 3rd day but absent by the 6th 
day. All other signs occurred at a similar frequency throughout the cont and drug gra. 
B.wI and Food intake: dose-related decr in mean wt gain for males (max elecr 74%) and fema'" 
(max decr 66% of contI, with decr wt throughout the study period. Mean food Intake and EFU 
were dose-dependently reduced throughout the study. 
Ophthalmology: no sig findings. 
Hematology: consistent incr in HI, PCV, MCV, and MCH in both sexes at the 6 and 12mo 
measurments; RBC count was unallered. WBC count was reduced >25% In HD rata without Sill 
alteration In cell distribution. There were 5120 HOm with WBC count lower than the normal 
range, The sponsor indicated the effect on RBC parameters was due \() hemoconcentration but there 
were no supportir.g data indicating dehydration (such as clinical signs or incr water Intake). 
Clinical Chemisl!Y, findings mainly In HO noted al 6 and 17mo: deer glucc.se (~O%), deer Ca ("10%), 
and incr ALP (100%). 
UrinalysIs. no sig findings. 
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IIi. cone incr linearty with dflse, no evidence of accumulation, and no sex difference. The 2hr 
mean!s.e. cone range betw'!en day 1 and day 364 was {ug/mJl: 

LO 0.02:!:0.01 to O.20:!:O.01 
MD 0.13:!:0.01 to 0.64:!:O.07 
HD 2.2S;!:O.17 t02.81:!:O.09 

n,,'0 for all 3 grs .. 

Organ w!s: II' HO ra .. Incr .d....,.1 wt (.baol 50% and rei 3x the cont) and deer In 0V8I'Y and 
uterln. wi >50% rei wi. Other changes were correlated with the re:luction In B. wt. 
Grpss and Hlstopa!h: no gross finding". The only histopath finding was an Incr In bon. marrow 
hypocellulartty In mO&HO ra ... ". This Incr wu doslMlependent wtth >70% of HO ra .. ehowlng 
th .. effect. 

It was concluded that oral dosing of olanzapine 10 rats at 1, 4, 16mg1kg tor lyr caUl8d sedatJon and 
hypoactivity with severity tlP.ing dose-dependent. Mean wt gain, f~ intake, and EFU were sig 
reduced in a dOse-dependent manner. Plasma levels incr with dose and there seemed to be no sig 
drug accumulation. A sig decr noted In wac count in HD with 5120 rats having values lower than the 
normal range. Histopath showed incr in bone marrow hypocellulari!y in MD&HD. In HD rats, the wts 
of the adrenals was sig incr and in HOf, the wts of the ovaries and uterine were reduced. A8 Indicated 
by Dr. DeGeorge, a NOEL could not be established. 

QQg;. 
1. 6-months oral toxicity study in Beagle dogs to compare olanzapine and compound 

1702221report# 56/study# D07290/May 1995/Reviewed by Dr. Atrakchl. 
2. l-year oral toxicity stu~ in Beagle dogslreport# 18/study# D061841June 19861Reviewed by 

Dr. Hollenbeck. 
3. Additional data lor animal# 189083 from the l-year toxicity study in dogslreport# 241study# 

D06184/Reviewed by Dr. Atrakchi. 
4. l-year oral toxicity study in Beagle dogs followed by l-month reversibility periodlreportlll 

54/study# DC20931May 199s/Reviewed by Dr. Atrakchi. 

1. 6-months oral toxicity study in Beagle dogs to compare olanzapine and compouno:! 
170222lr.:lport# 56/study# D07290/May 19951Reviewed by Dr. Atrakchi. 

This study was conducted to compare the effects 01 repeate dosing uf olanzapine to dogs few 6Il'10 to 
that of cpd 170222. Both cpds are similar in structure except, olanzaplne has a methyl gr at the 2 
position of the thieno ring and cpd 170222 has an ethyl gr at that site. 

DosesiNo. animals per dose: 4 and Bmg/kg/d; 4/sexldose; the cont received empty gelatin caps.ldogs 
were 6-12rnonth's old. 
Route: oral capsules. 
Parameters studied: survival, chnlcal signs, B.wt, food intake (visual estimate only), ophthalmology. 
clinical chemistry, hematology, UrinalYSIS, immunology, bone marrow cell culture (CFU-GM and CFU
MK), and gross and hIstopathology 

Results and ConClusions: 
Survival: all dogs survived till end of study except for 1 HOf dosed oIanzapine. This dog was killed 
moribund on day 28 due to bactenal pneumonia. 

-. 
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Clinical signs: hypoactivlty and miosis observed in all treated dogs. Miosis occurred 2-4hr postdoae 
and persisted throughout the day. II was observed more consistently 24hr postdose in HD cpd 170222 
but less frequently in olanzapine dogs and LD 170222 (418 and 718 dogs of LD&HD 170222 had miosis 
at end of study). Hypoactivity also occ;urred 2-4hr postdose and lasted for 24hr. Other signs Included 
panting, hyperactivity, tremors, ataxia. vocalization, and incr salivation. These signs _re inconlIistent 
and occurred in one or beth closes of one or both d~gs. 
B. wt. and Food intake: no statisticaJIy sig difference in any gr but mean percent wt gains were slightly 
less In HOm and in LD&HOf of olanzapine and HOm&f of 170222. No effect on food Intake. 
Ophthalmology: findi"!l5 included dosHepalldent miosis, hypernoactlve pupillary light response, 
and reduced response w mydriatic drug (tropicamide 1%). The response _ more Intense In both 
drugs at HD. The miosis wall more severe and noted In more dogs taking 170222 than those on 
oIanzaplne. At 3mo, mioSis lasied longer in 170222 whereas at this time, oIanzapine-lre8ted dogs did 
not have pupil constriction ramaining from the previous day's dosing. At end of study, miosis was 
observed in both dose grs of Olanzapioe but the finding remained more severe and occurred In more 
dogs dosed cpd 170222. 
Hematology: In vitro models of hematopoiesis were used to investigate the possible Inhlbltoiy effects 
of serum from olanzapine-dogs on marrow granuk.."!)'te-macrophage (CFU-GM) and megakaryocyte 
(CFU-iIIIK) progenitor cells. The inhibitory t!ffect may~ due to humoral or chemical factors which 
result from production of antibodies or accumulation of parent or metabolites. With Immune-medlatad 
mechanism of cytopenia. the humoral factor might not only destroy the mature circulating blood cell, 
but also react with marrow precursor cells of the affected cell line. 

Olanzapine dogs: cytopenias were firsi observed at about 6mo of treatment. Two HDf were affected. 
one had hemolytic anemia characterized by deer RBCs and erythroid hyperplasia of bone marrow, the 
2nd female had neutropenia, thrombocytopenia, and myeloid hyperplasia of bone manow. 
Extramedullary hematopoiesis was seen in smears of livers and spleens at necropsy. However, serum 
from this dog did not inhibit the cloning activity of CFU-GM or CFU-MK progenitor cells in bone marrow 
(;0011 culture system (i.e. no bone marrow toltieity). Results of platelet-associated IgG usay on day 188 
were equivocal but results of nlutrophil-associated IgG assay on day 184 were negative. These 
findings suggested that olanzap,ne-induced cytopenia are due to effect of the drug on peripheral blood 
neutrophils and platelets rather than on marrow progenitor cells of these affected cell lines. 

170222 dogs: cytpenias were seen in 2HO after 2-5mo and in 1LO after 6mo. One of the HO dogs 
had sustained marked neutropenia. thrombocytopenia. and moderate hemolytic anemia (days 86-122). 
Bone marrow exam (2x at 3mo. 1x at 5mo, and 3x at 6mo) showed myeloid hyperplasia and adequate 
megakaryocytes. Smears from the liver and spleen at necropsy showed extramedullary 
hematopoiesis. The indirect PAlgG assay was positive on day 76 but equivocal on day 84. The 
indirect NAlgG was positive on day 62 but equivocal on day 184. Direct Coombs teet _s negative on 
days 76&84. The 2nd dog had only neutropenia without anemia or throm~topenia. The 
neutropenia was marked and lasted till end of study. Bone marrow exam showed myeloid hyperplasia, 
smears of liver were negative whereas those of the spleen showed extramedullary hematopoiesis. The 
airect PAlgG was negative on day 136 and the indirect assay was negative on day 76 but equivocal on 
day 184. Results of NAlgG on cay 170 were equivocal. The neutropenia 101' LO dog was moderate to 
severe with marrow cytology normal at necropsy. ImpreSSion smears of liver and spleen at necropsy 
were unremarkable. The indirect PAlgG on day 184 and indirect NAlgG on day 188 _re equivocal. 
Clinical Chemistry: both sexes dosed the HO of both test articles had changes In clinical chemistry 
pararneters. Males dosed olanzapine showed sig incr in mean tot bilirubin (21-33%), albumin (9-14%) 
and. AlG ratio (24-35%). Females dosed the HO 170222 had sig incr in AlT(37%), GGT (25%), 
cholesterol (41% on day 62 of dosing to 56% on day157), and tot proteins (17%). 
Urinalysis: no drug related findings. 
Organ w!s: mean absolute and relative wts (to B.wt and brain wt) of th& ovaries were slg decr In 
.11 4 grs dosed with the Z test articles. Ovary wts deer 24% in Lot of olanzapine gr and ca. 50% in 
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HOt ot olanzaplne and both doSes '01 "I7TJ'Z'2:;t. .." '1i".'\Wt 'ill fimuI d 'both test artie' .. was .'g 
'ner (12-41 %) relative to cont dogs, RehitMt'VInn 'lridntt¥wh"aa;a'it IIlCl (36-39%) 'n HDf of 
ola~uplne gr. and lig Incr not"'.·mell.uBlatiYl';adn!nahlolt;lo Hbat.(both relative to B.WI and 
brain wt). 
Hi~topath: see below discussion by the S'pOrI!IOr, Tonialmefll J8IarIl\!lIiDd~inciuded increa'l8d 
Incidence and magmtude of extramedullary hernalmpoiesis in cytopenic dogs, iner hematopoietic 
activity In bone marrow of cvtopenic dogs. and, hypospermalogenesis. The incidence and the extent of 
lIle hem8to~~tlc flndmgs were higher in male dogs dosed 170222 than those dOlidd oIanzapine. 

. . .' 
The priDcipalrree ......... -reJ.Ied biJIopall.>lop alIaaIiDDI.eeo ill dop JiVal ('llnzapine or 
170222 were cas"."' .. ..,.."!!)' blu •• !CopOiaiJin die ~udiiverudiDcaeuodbemotopoietic 
activity in die tx- marrow. BxlnjicdnlJuy henwmjjOMiii.. diiiiii IN iw by nndomli distrib-
uted foci of ~pc;ytie end!« lD¥C'oid !X'D""';'« celli -:?i!'ld by mejakaryocyteS. was 
praeIIt in die red JI!IS' of die ~ in DIlDY IreIIed clop, • control Q)gs. ODe iiJale dog 
(257024j that bad bceII rreered with 8 ~ abo bad liiCiOf exttamecIuIIary hematopoie
sis wilhiD bgIaIic aimuoids. The extent IIId degree of cbanp were similar in paraffin aud me-
tbacry1ate embedded sections. Four of die live dogs with do< .... ated circullting cytQl!IIDia r ~ .,{.~ 
(240602, 240692. 256364. and 257024) had !he most prominent extramedullary hematopoiesis. ~ 
No obvious differences in !he extent or degree of extnmedullary hematopoiesis were evident be-
tween control and tn:ated dogs that did not have concomitant cytopeniL 

Increased hematopoietic activity in !he bone nwrow was cluncterized by proliferation and rela
tive iDCmlSed cell~ty of one or more'of!he hematopoietic progenitor cell populations. In one 
case (257063) only Ci)'tJIrocYiic precursor cell popuIalions were iIiCreased BDd was dCS.gnated as 
erythrocytic proliferation. Unleaa otherwise specified. the increase was of mixed cellulari!y. 
These alterations were IRKnt in_~ IIId comrol dogs. However. the degree of bematopoietic 
prolifCliliiOn was greater in treated dogs. especially iii ti.»~gs that had been treated with 8 
mglkg of either olanzapine or 170222 and had concooUtant cytopenia. This difference was due 
to chiDges in cytopeDic dogs. as 110 obvious diff=ces in the extent or degree of increased he· 
matopoietic activity were evident betwcc'1 control and tn:ated dogs !hat did not have concomitant 
cytopeniL More male dogs were affected that bad been treated with 170222 than with olanza-
pine. . • , 

Oue female dog (240712) that bad beelI treaIed with 8 mgIkg oJanzapine was killed moribund 
during the course of !he study. This dog bad brown lung lesions at necropsy. Microscopically 
then: was 1\ severe diffuse pyogranulomatous pneumonia with nWDCl'OUS colonies of filamentous 
bacteria. niis particular miCroorganism stained GrBm positive and was partially acid-fast using 
the Fite's acid-fast stain. thereby indicating classification as a NOCBn:Ua spp. The other morpho
logic alterations present in Ibis dc?g. such as myeloid (4'OlifeI'ation in the boue nwrow, were 
judged to be secondary to !be severe inflAjjljNltory process in the lung aud not related to tn:at
menL One male dog (255432) that bad been tn:ated with 8 mgIkg olanzapine for !he complete 
S' udy duntioo bad a focal. l"'d lesion in the lung at necropsy. This lesion was cbanct.erized mi
croscopically as a foca1ly<xtensive acute suppurative pnewnoniL Neither of these instances 
could be attributed directly to treatment with olanzapine. 

,£.-----= ----l7027l de f was .,€>we~, , ~~~ ~==f4~in e.wi~ei~or 
'~:J.,as differe me ceo . 

Minima1 to moderate necrosis of lymphoid cella was seen in IrCIted aud control male and female 
dogs. The degree of Iympboid necrosis was not appaielltly influerx:ed by li'ea"'-t. However. 
the incidence of these Iiodings. especially in the: spl~ teDded to be more prevalent in dogs 
treated with 170222. 

55" 
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Summary and Conclusions: 
Olanzapine and cpr1170222 are similar in structure with only a CH3 gr present in the 2 position of the 
thieno ring for :llanzapine and a C2Hs for 170222 at that site. The effects of these 2 cpdS Wfir8 
examined in dogs for 6mo at dosp.s 4 and 8mgJkg. The findings in general, showed wide similarity of 
the effects of the 2 cpds. At doses that were equal on a per wt and equimolar basis, the etrects of 
170222 were either comparable or slightly greater than those produced by olanzapine. The 2 cpda 
caused a deer in mean wt gain and the main effect was on the hematopoietic system. Clinical aigns 
Included miosis and hypoactivity with severity being dose-dependent, tolerance seemed to develop with 
lime. Both cpds caused doslHlependent miOSiS, hyperreactive pupillary light IMpo .... and 
reduced ... sponse to mycriatlc drug; the response was mo ... Intense at HD. MIoIIs _ more 
_e ... and noted in more dogs taking 170222 than those on oIanzapine. At end of study, mIoIIs was 
observed in both dose grs of olanzapine but the finding remained more severe and occumJd In more 
dogs dosed 170222. The sponsor indicated that eye effects seemed to be neural since no etructural 
damage was obser.'ed. However, the exact mechanism (sympathetic va parasympathetic), and lite 
(peripheral or CNS) could not be determined in this study. 

Cytopenias in dogs treated WIth olanzapine were first observed at about 6mo of treatment Two HDf 
we ... affected, one had hemolytic anemia characterized by decr RBCs and erythroid hyperplala 
of bone marrow, the 2nd female had neutropenia, thrombocytopenia, and myeloid hyperpl .. la 
of bone marrow. Extramf!dullary hematopoiesis was seen in smears of livers and spleens at 
necropsy. However, serum from this dog did not inhibit the cloning activity of CFU-GM or CFlJ-MK 
progenitor cells in bone marrow cell culture system (i.e. no bone marrow toxicity). Resulta of platelet· 
associated IgG assay were equivocal but results of neutrophil-associated IgG assay were negative. 
These findings suggested that ol;mzapine-lnduced cytopenia a ... due to effect of the drug on 
peripheral blood neutrophlls and platelets rather than on marrow progenitor cells of th_ 
affected cell lines. 

Dogs dosed 170222 had cytpenlas in 2HD after 2·5mo and in 1LD after 6mo. One of the HD dogs 
had sustained marked neutroflenia, thrombocytopenia, and moderate hemolytic anemia (days 66· 
122). Bone marrow exam showed myeloid hyperplasia and adequate megakaryocytas. Smears from 
the liver and spleen at necropsy showed extramedullary hematopoiesis. The indirect PAlgG assay was 
positive on day 76 but eqUivocal on day 184. The indirect NAlgG was positive on day 62 but equivocal 
on day 184. Direct Coombs test was negative on day~ 73&84. The 2nd dog had only neutropenia 
without anemia or thrombocytopenia. The neutropenia was marked .. rod lasted till end of study. Bone 
marrow exam showed myeloid hyperplasia, smears of liver were negative whereas those of the spleen 
showed extramedullary hematopoieSIS. The direct PAlgG was negative on day 136 and !he Indirect 
liS" 'f wa; negative on day 76 but equivocal (In day 184. Results of NAlgG on day 170 were 
equivocal. The neutropenia for LO dog was moderate to severe with marrow cytology normal at 
necropl':y. Impression smears of liver and spleen at necropsy were unremarkable. The indirect PAlgG 
on day 184 and indirect NAlgG on day 188 were equivocal. Both cpds affected clinical chemistry 
parameters in both sexes dosed the HD. Males dosed olanzapine showed sig incr In mean tot bilirubin, 
albumin and, the AlG ralto. Females dOSed the HD 170222 had sig incr in AL T, GGT, cholesterol, and 
tot proteins. The incr In cholesterol has biological significance due to its early onset, persistence, and 
magnitude. ·There was no drug related findings on urinalysis. The mean absolute and relative wts (to 
B.wt and brain wt) of the ovaries were sig decr in all 4 grs dosed with the 2 test articles. ovary wts 
decr 24% in LDf of olanzaplne gr and ca. 50% in Hot of olanzapine and both dosas of 170222. Mean 
liver wt in HOm of both test articles was sig incr (12-41%) relative to cont dogs. Rela'Jve mean 
kidney wt was sig incr (36-39%) in HOf of olanzapine gr. and sig incr noted l., mean relative ad ... nal 
wt in HOm (both relative to B.wt and brain wt). Histopath findings included Inc ..... ed Incidence end 
magnitude of extramedullary hematopoiesis in cytopenlc dogs, Incr hematopoietic activity In 
bone marrow of cytopenic dogs, and hypospermatogenesls. The incidence and the !lldent of the 
hematopoietiC findings were higher In male dogs dosed 170222 than those dosed oianzapine. 
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2. 1.-yr dog tox study/report1t 111'1Rell."weil 'bf 'Dr. 'HolledDecll: '«Rewiaw Aug 1986). 

Doses/No. animals per dose: 2, 5, 'Omg/kglrt; ·1j'/se.rJdose;'ttIe cont received emply gelatin caps. 
Route: oral capsules. • 
Parameters studied: survival, dinical signs, B.wt. food int'3ke (visual estimate onry), EKG, 
ophthalmology. dinical chemistry, hematology, bone marrow rnorp/1oklgy and type of any 
~onnalities, immunology, blood levels, and gross and histopathology. 

Results and Conclu!iions: 
Syryjval: all dog!; SUrvIVed till end of study. 
Clingl Signs: hypoactivily and miosis observed in all treated dogs. Orn;at was 1-2Iv postdoee and 
lasted 4-6hr and somebmes all day. These dogs were norma! by the next day. In the low dose dogs, 
Ihese 2 parameters were absent after the 1stlwo dose>;. During monlh10, 1MD and 7HD dogs had 
Intermittent tremors and resUessness (manifested as incr movement In cage, lifting of legs, and 
scratching the floor of the cage). Additionally, all HD dogs were ataxic 1-2hr post the 1at dose only. 
B. wi. and Food intake: no effect except for the 1 HD dog that lost wt conlinuously and refused to eal 
Ophthalmology: the only drug related finding was bilateral miosis. This effect occurred In 2MD and 
3HD at 6months and end of study and in additional 3HD at end of study. 
EKG: Lead II recorded from each dog prestudy and on day2, months 1,3,6,9, and end of studY at 0 
and 2hr postdose. Only random increases in HR noted in treated dogs and they were non dose
dependenl 
Hematology, Bone marrow, UrinalYSis, and Clinical Chemislrt; no drug related finding except in1HD 
dog. This dog had hemolytiC anemia with reticulocytosis·. 

• this HD dog showed the follOWing changes: 2 hemoly1lc anemia episodes with moderate 
reticulOGytosis, sluggish bone marrow response, after the 1st hemolytic episode, sustained 
monocytosis. neutrophilia wilh left Shift. leukocytosis. incr RBC sl!dimentation rate, early Intermittent 
!ncr in ALT, incr in total serum immunoglobulin level, and mild-maderate intermittent bilirubinuria. The 
1 at hemolyl~c episode was chaNlcterized by long induction period of 5mo, severe anemia, and sluggl$h 
bone marrow erythrogenic response. The 2nd episode had a relatively shorter induction period (6wks), 
moderate severity, relatively rapid erythrogenic recovery by the bone marrow. These differences In tha 
properties of the 2 hemolytiC episodes suggested an immune medlsted mechanism but contrary to 
the sponsor's suggestion, the reviewer does not find a correlation of these hernol).1ic findings to the 
cummulative drug levels since there was no difference in blood levels measured at 6 and 12mo (see 
attached table from sponsor) 

Oroan '0\15: dosa-dependent decr in absolute and relative wt of the ovan.. No other changes. 
Plasma level~ samples collected from all dogs at fixed limes between 0-24hr of dosing on dB'i1, 
months 1,3,6,9, and end of study. Several samples could not be analyzed due to interferring 
chromatographic peak Plasma levels incr with dose with peak levels reached at 2-3hr at the low 
and mid doses and, 3-4hr in HD. Levels were slightly higher at end of study than values measured 
early on (see attached table by the sponsor). Exposure was proportional to dose. Half life ranged 
between 13-24hr In LD and 6-10hr In the MD&IiD. Peak olasma levels at LO ranged betwaan 37-
208ng/ml, at MD 16-337ng/,"I, and at HD 191-580ng/ml. The!!!!:!!l peak plasma levels for Ihese 
doses ranged between 50.!,5 to 114.!,32ng/ml for LD, 151.!,24 to245.!,22nglml MD, and 325.!,26 to 
456.!,46nglml HD. Mean AUCng h',,", ranged between 636.!,43 to 912.!,77 LD, 1461.!,182 to 2164:!:218 
MD. and 3895.!,244 to 5133:!421 HD. 
Gross and Histopath no drug related finding. 
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It was concluded thaI dogs tolerated oral doses of olanzapine at 2 and 5mglkg administered daily for 
1yr. Clinical signs Incr in seventy with dose and included sedation, hypoactivity, and miosis. All dogs 
survived. Drug related effects Included the findings In the 1 HD dog that exhibited hemolytic anemia, 
reticuloC'jlosis, and sluggish bone marrow erythrOClenic responses (see above for detail). The effects 
In this dog suggested involvement of the immune system. The NOEL In this study Is 5mglkg, 

3. Additional data for ammal# 189083 from the 1-year toxicity study in dogsireportlJ 241Revlewed 
by Dr. Atrakchi, 

This Is the dOli from the above study (report# 18) that was administered the HD of 10mgJkg oJanzapIne 
for 1yr and developed hemolytic anemia and reticUlocytosis, This dog was not killed at the end of the 
1yr study, but retained for further assessment of its response to treatment (aboc: 2YI" and 3mo), rills 
report provides data not presented in the previous 1yr study (report 18) to include: o;nlcal algns, 
physical and ophthalmologic exam, B.w!, hema!;:>logy, clinical che'TIistry, urinalysis, organ WI, gross, 
and histopath. ' 

Results and Conclusions: 
This dO(' was not rechallenged for 29mo (the retaining penod). There wera no drug relatad findings on 
any of the measured parameters HistQpath findings were those of "ging animals and inclutied: Incr fat 
in bone marrow, thymic hypoplaSia, and slight hepatic congestion. The latter could have been caused 
by euthanasia as indicatad by the sponsor. Therefore, thesa changes were nonspecific and 
considered unrelated to the drug and no long term effect or pathology noted on bone marrow. 

4. 1-year oral toxicity study In Beagle dogs followed by 1-month reversibility periodlreport# 
54/Reviewed by Dr. Atrakchi. 

DcsesiNo. animals per dose: 2,-5, 10mglkg/d; 4/sex/dose (treatment phase); 4/sex/cont and 10mglkg 
gr for reversibility phase. The conI received empty gelatin caps. 
Route: oral capsules. 
Parameters studied: survival, climcal signs, B.v.I, food Intake, EKG, ophthalmology, clinical chemistry, 
hematology, in vitro tone marrow cell culture, enzyme induction, TK, and gross and histopathology, 

Results and Conclusions: 
Survival: all dogs SUrviVed till end of study. Treatment 'elated neutropenia occurnd In 4HD dogs. 
Two f and 1 m developed neutropenia With or without thrombocytopenia after 6-8wks of treatment 
These 3 dogs were re~hallenged with escalating doses at 2,4,8, and 10mglkg, 2wks or It; ger at each 
dose. All 3 dogs again developed neutropema, one dog after dosing with 2mglkg, the 01:,01' 2 dogs 
after receiving most of the doses; these dogs were removed from the study. Bone marrow biopsies 
revealed adequate no. of proliferaliv~ cells In these neutropenic dogs excluding bone marrow toxicity. 
The 4th dog was a mate that developed neutropeniil after 10-11 mo of treatment. However, the 
neutropenia was not severe enough to warrent stoPPing treatment; neutrophil count seemed to Improve 
with continued doslnl) (see hematology for morf! detail). A single LOf developed hemolytic anamia 
after 10mo of dosing which progressed to myelofibrosis. Also a MOm at termination developed 
anemia and bone marrow changes similar to those noted In the LOt. At necropsy, this MOm had 
hepatic amyloidOSIS. From serum chemistry ::1nalyses, it seemed that this dog had chrorlic 
Inflammatory condition unrelated to drug treatment 
Climc;al signs: hypoactivity, lethargy, and mlos,s Observed in all treated dogs. The severity was dose
retated. Dogs;n mD&HD also developed tremors, hlndtimb stiffness and weakness, and head 
pressing. HD dogs were ataxIc during the 1st 3mo. In MD&HD dogs, miosis was accompanied by 
conjunctivitis, deer tear production, ocular dhscharges, and blepharospasm. Blepharospasm and 
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conjunctivlts persisted through the recovery pt-ase The on;y signs during recovery phase were 
squinting and red and dry eyes 
B. wt. and Food intake: males and females of HD had markedly lower mean B.wt tha.. the cant after 
days 300 and 335 respectively. Also mean wt gain was reduced in HO, at end of study, HDm&f 
weighed 1 and 2kg less than the corresponding cont rJogs. Anirnal wts weI'!! comparable during the 
reversibility period. There was no apparent change~r. fwd intake in any IIr, Supplemental diet was 
provided to 6HD dogs and 1 each male and female In !i1e cont to maintain wt at different tilTllll of the 
study. 
Ophthalmology: exams were done on all dogs. pretrealr'1ent, 6mo, end of study, and on surviYonl at 
end of recovery phase. The exam wes done 1-2hr postdosing; external exams and Sc:hrlmer tear t8It 
were done on dogs with signs of ophthalmic effects. Pupil size and pupillary light rellaxes (pLR) were 
evaluated and eye lids, niCtitating membranes, conjunctiva, cornea, sclera, and iris were also examined 
using focal light source. The fundus of each eye W'dS 'Wl'iolalad by binocular indiPICI ophthalmosoopy, 
Findings included miosis. altered PLR, and n.duced tear production, The latter was obselveclln 
1/8, 218, and 4/16 for 2,5,10mglkg doses respectively. Severity was d~pendenl HD dogs also 
showed incomplete mydriasis after using dilating agents (Troplcamide 1%) and the more severe 
the miosis in this gr the greater incr reactivity of the pU/Jil response and occurrence of blepharospasm 
In some dogs which was consistant with iris muscle spasm. Other findings Included Inllammatlon 
(conjunctivits) and discharge which according to the sponsor, were related to decr in tear production. 
The latter was not reversible by the end of dosing. The mechanism undertying miosis is unknown at 
this time. 
EKG/Lead II' done shortly prior to dcslI'lg and 3hr postdosing on days1, 29, 186, and 361, and during 
the recovery phase days 371&393 Heat rate was assp.ssed as well, HD dogs showed 24-30% Incr in 
HR 3hr postdosing on days1&29. and end of study. This effect was absent during the recovery phase. 
There was no effect on EKG parameters In any gr 
Hematology: samples collected pred()se and at difierer,t intervals upto treatment day363 and recovery 
day393. In addition to the standard parameters, fibnnogen, Coomb's test, and bone marnow samples 
were done on selected dogs. Except as noted below. there were no sig drug related finding . 

• 
4 HD dogs (2m, 2F) showed r811'3rsible neutropenia without a morphologic evidence of bone 
marrow toxicity, 3 of these dogs also had drug related thrombocytopenia. Bone marnow was 
hypercellular With adequate proliferative pool cells bul apparent deer in mature granulocytic cells 
specially seg neutrophlls. The neutropenia occurred early ,n 3 dogs (wksS-8/early onsell(laslad 12-
26daysl and reversed qUickly after drug wltMrwal. In the 4th dog, neutropenia was less severe and 
reversed while the dog was still taking the drug, but It was delayed in onset (at wk 36) and lasted 
50wks. In one of the early onset dogr., neutropenia was reinstated quickly upon r&challenge With 
2mg/kg (115 of the 10mg/kg dose), in Ihe other 2 dogs, the reinduction took longer at 6.5 to 9wks and 
required increasing doses of 2, 4, 8, and 10mg/kg per fortnight. Note that severe neutropenia meant 
:'OO/ul and thrombocytopenia of 75000/uL Also, there seemed to be no correlation between pl .. ma 
;.vels and the hematology findings as levels were comparable between neutropenic and 
noncytopenic dogs of the HD gr except In 1 HD oog where plasma cone: 24hr postdose was 262ng1l11l 
(about 7-10x the values measured 24hr after dosing). In \lltro culture of granulocytic precunsors (CFU
GM Colony-Forming Units-Granulocyte) and platelet (CFU·MK) pr&C\!rsors from bone marnow of the 
3HD neutropenic dogs and thrombocytopenic dogs showed adequate growth. Assays wen! conducted 
at various times dUring the Initial neutropenic phase and rechallenge. For the dogs that were /lisa 
thrombocytopenic, Colony-Forming Units-Megakaryocyte (CFU·MK) were done. O!.lnzapine tested at 
cc""c upto 1000n9/ml had no inhibitory effect on CFU-GM derived from untreated dogs. The sponsor 
concluded that olanzaplne-Induced neutropenia IS likely C8"Sed by destruction of cir.::ulating neutrophils 
with poSSible effect on neutrophil maturation/storage compartment in bone marrow. 
Clinical Chemistry: in addition to standard parameters, senlm iron, total iron binding capacity, and fecal 
occult blood were determined on selected dogs. Results Included small incr in total bilirubin In MD&HD 
dogs betoNeen months 4& 11 and inconsistent and small changes in ALP andlor AL T In 2HDf and 1 MDt 

,r 60 
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«2x the upper limit of the normalrange:\ 
lLrinalYsis: no drug related finding 
Enzyme In~uction: the actIVity of 7-ettmxyresDnllm (Q..xr.ethylase ~EROD), 'uenzphetamine N
demethylase (BND), and erythromyclro N-demethyl!ll,ie (~NO)'_detBa1'Iined in liver samples in 
ad,1itiOn to P450 content. A very small incr in EROD ;activity _ observed in HOt at end of recovery 
period but no such effect noted at end' of the study, 'No other findings. 
IJS;. plasma ;evels were measurlld at 11ifferent intervalS between 1-2411r on day1, and months 3,8, and 
12 of study, There were no sex differences,' half llta __ about 'hr, max cone and AUC _ 
proportional to dose and relat!vely linear, and axposure remained I1IIatIYeIy c:onatant over the IIUdy 
period (see attached table from sponsor), Me"n max c:one __ n. 171. and 284ng/ml for 2,5, and 
10mglkg respectively. Mil>'. cone was reached at 6hr indlcaling IkJW abIorptlon. There _ no drug 
detected in HD dogs 72hr and 1rno after the last dose, during the recovery period. 

Dose (mg/kg) Range of Cone (ng/ml) 

2 

10 

Day1· ' 1yr 

3-62 
4-99 
13-260 

5-82 
13-297 
21-490 

• Values were below detection limit of 1 ng/ml at 11lr of measurement 
, , 

• 

> 
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Appendix J (ContInued). 

_"-ID ,.... 
Tillie 23.2. 

Sc:ae PlwmecoHwk .. • (MoM % SD)" Wale .... ~ Dop....ma, Daily 0nJ Dooea of 
LYI'700S3 II i. :5. fir 10 .. !VIII far 0. Y_ (DO:XIt3) 

0.-
(1II8ikI) 

o.yO 2 

5 

10 

Mooth3 2 

10 

Month 6 2 

10 

Month 12 2 

10 

V _ o· t 

~.LY'7OOalI 01_._ 

S. 

M 
P 
M+F._ 
M 

.P 
M+P ..... 
M 
P 
M+P ...... 

M 
P 
M+P ...... 
M 
P 
M+P ."". 
M 
P 
M+P ..... 

M 
P 
M+P ."". 
M 
P 
M+P._ 
M 
P 
M+P ."". 

M 
P 
M+P ave. 
M 
F 
M+P ..... 
M 
F 
M+P.Ye. 

.... C-
(qfmI) 

57.1:1:1.66 
5O.5:tJ1.4 
53.1 
121.7Z20.6 
114.5:1:61.2 
153.1 
2112.Q1M..5 
266.9%116.2 
234..5 

60.5%35.4 
41.7: 6.2 
51.1 
115.4:11.3 
116.5Z44.0 
151.0 
2)6.4:74.2 
334~.3 
215..5 

75..5:t9.1 
57.8±:22.9 
66.7 
161.0:1:35.1 
23'.3%11.1 
202.7 
217.7%59.0 
379.8%101.8 
29 •• ' 

65.1I:t:25.0 
63.7Z20.3 
64.' 
154.3%21.9 
255..5:1:102.8 
204.9 
1lI1.1:l:79.6 
349.3%106.1 
115.2 

.... T_ .... AiJdI .... '112 

~! S!l1l brfadl ~) 
7.QiO.0 515~.' 405:1.4 
5.5:1:1.7 336.4Z1U.4 
6.3 426.0 
6.3:i:U 1059~7 UiO.I 
4.3%2.1 16lI3~.5 4.1:1.1 
5.3 1376.4 4.2 
6.9J:2..5 2391.Ql:J29.1 1I.U,1I.4 
s.~.4 2616.4±312.6 6.2:t2.~ 
6.0 2531.7 9.0 

1.5%4.7 530.5:1:146.1 5.8%1.0 
1.0%0.0 m..5Z32.4 4.6%0.7 
1.3 443 5.2 
5..5%3.0 1305.2%161.1 5.2ZD.3 
5.DZ2.0 1756.9.i:535.2 s.!lZD.9 
5.3 1531.1 5.6 
5.7Z2.1 2757.QI9II.3 5.1iO.7 
4.7:1.6 2971.1-*474.9 5.5iO.9 
5.2 2164.0 5.7 

2..5Z3.0 717.2:1:236.1 s.liO .• 
I.W.9 644.7%153.0 4.4:1.0 
5.7 611.0 4.' 
6.3%1..5 1606.3%453.2 5.liO.4 
4.3%2.1 2231.W32.9 5.liO.6 
5.3 1922.2 5.2 
7.3%2.4 2276.3Z40S..5 5.4:t 0.7 
4.2:l2.5 3491.9% 109.9 5.4:0.4 
5.' 2184.1 ~.4 

1.3:1.-4 .• 721.6%210.9 5.9%1.3 
~.cltl.7 670.8%156.4 6.2:tO.6 
6.7 696.2 6.1 
6.3%1..5 1701.111:22.5.5 6.2ZD.' 
1.clt1.2 26OI.til51.4 6.2:tl.O 
4.7 2154.9 6.2 
7.0%0.0 31 49.9Sf 13..5 5.Sto.7 
1.7Z2.6 3641.U:754.0 6.3:1:1.2 
5.4 3395.5 S.9 

Page 88 



PDF page 641

Organ wt.: there were no sig drug related changes 
Gross and Histopath' drug-related delayed estroul was observed In half MDt and ilil Hot as 
inriicated by immature uteri and absence of luteal remnants in the ovaries. ThiS finding was reyers!b!e 
jn the recovery phase with the retum of the cycle. Other findings included: (1) myeloftbroels In 1LO 
which was removed from the study (see below). (2) earty myelofiilrolis with moderate extramedullary 
hematopoiesis in liver ana spleen and trHineage expansion of bane marrow In 1MDm, (3) hepatic 
amyloidosiS with hepatocellular atrophy that led to Sinusoidal congIiIlion and hepaIomegaly In 1 HO 
dog. and (4) slight and nonspecific vacuolar htipatocellular change in another HO dog. 

The 1l0f and 1MDm had hemolytic ;llIemla, bone marrow hypen:ellularlty. and marrow 
ftbroplasla, these findings are consistent with beagle dog mve!qllb!PIII as Indicated by the tpOnIOI'. 
The hemolytic anemia had propertJ .. of In autoimmune reaction with agplutinatian of RBC In the 
cold and a positive Coomb's test The anemia was De!Sistent de!p!!e djscontinuatjon of Ir!I!menl 
administration of transfusion. and ste!t!id therapy. Bone marrow changes In this LD dog, /ncIuded 
hypercellularity and myelofibrosis proceeding through reticulin sclerosis and ftbrosis. This condition 
was seen in the breeding colony from which th ... dogs were obtained hoWever, a drug-ftlated 
effect can not be ruled out Two reoorts from JA. Bell and S. Monq!t!f the former Is a Staff Vet et 
Marshall farms from which these dogs were obtained. Dr. Bell indicated that Marshail fanns had 
Identified a cohort of pregnant or lactating females wiI.h regenerative anemia caused by myeloftbrosls 
of unknown origin. similar to what is reported here. However. these and other female beagins ·.'l8re 
eliminated from the breeding program. Dr. Bell indicated that Ma,."all farma hall never SIM a cue 
of myelofibrosis In nulliparous females or mil .. Ind concluded iIIat the finding In UIIy's study 
dlffe~d from the Marshall farm dogs. Or. Moncneff reViewed the medical record for the aflflcted 
dogs and conCluded that the findings are compatible with Idiopathic an emil which I~ suspected to 
be of Immune-medllted mechaniiim. He also concludea that since the hematologic changes are 
similar to those previoust; descnbed in beagles and occurred in the lO gr. the anemia and 
myelofibrosis could De drug unrelated (both reports are attaChed). It Is the opinion of the revl_er 
tiIlat these hematological findings are drug related since hematological findings of similar and 
dIfferent nature have b .. n rellOrted In other species dosed wltiIl olanzaplne. 

The hepatic amyloidosis noted in 1 HD dog was contributed to ir.:lammation based on serum chemisby 
and hematology findings for this dog. Note that a specific site or the nature of such inftammation could 
not be identified. the sponsor indicated that suer. findings might have been masked by the profound 
lethargy and sedation in this animal. The serum chemistry effects Included an incr in ALP which 
according to the sponsor. is consistent Wllh compression of the hepatic cords by amyloid deposition 
and consistent with other amyloidOSIS reported for dogs and humans (Levine 1962. Loeven 1994. 
Thomburg & Moody 1981). There was no signs of hepatic tax since ALT levels were only slightly 
elevated. A NOEL could not be established for thiS study 



PDF page 642

Attachment 1=-1. 

MARSHALL 
, ,. .... M .. 

.......... ---
• 

Seplamber 7. 1994 

0Iar Dr. Paley: 

ThllIeIIer II to conIInn ourlllephone,XXMIIlIIIIan regaIdng the fImIIe beagle. 2124289. 
IhaI dIY,loped rnyaIoIb'oIII while on IIUdy at Ell LIy. 

SevanIl yearllIIO. we cIlsc:cMnd ~ of s;r: Ill' =~ beIgteI with 
~ wmia at ManIhaII FIIIIIL •• ~IB_ , WII found to be 
caused by ~ of II1known origin. H ~lhaItharaWII a famIIaI tendency. 
ThI pedigrMI of aIIICIId aninIII WII'I CII1IfuIy 1II1d11d ... GI ODiilllDil fam8Ies IUId 
dacIId femaIII~liantheIlnMlcqJIIIIIIiIIiL .. a r.uII, the pravaJence 
of IhII db I .. at ~ hal new dig to iIIIi' ZIIIO. ThI ... of blagle 
2124289 WII l.iiCMld Iian ItUd IIMce In 11192. the tWIIvI daugIUnI of thII .... 
kept In the breeding colony. lhlM dM'lloped ~ .... probably due to 
myeIoIIwIIL 

MIIIhd Farms hal nMr ..... or had I\1jIOItIld a cue of nwWoIIMlIIII m "UuIP'rous 
fImIlII g malp rlOiil Ai IIIeciI.d riMIs .. !!I!Iw prig.' «~ llI!fr. Illef 
mo.st hid hid two or .... II1II belen the elIl I"" WII QCPflllld In IhIIIIIIpICI. the 
r10g In your _ cIIIIII flam thellll!!l!c dogs at MIIIhd 1'ftIL 

I hope lhIIlnfonnatlon Is sufficient lor your PUIJlOl8L !.II me know If I can be of mora 
help. 

Yocn 1iuIy. 

JucIIh A. Bel. DVM. PHD 
Stall Vllerinariln 
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Attachment F-2. 

Report 10 Ully Raarda Laboratlria c.ccraila ltIdy ~ 

On September 6th 1994 1 examined BeqIe doc JIIIIIIber 159611 wbidI WIS in die \ow dose 

poup of SIIK!y D02093. I also tnieMd lldiopapbs,dIe medic:al nan. Iiam 07·21-94 to 09-

04-94 and IIcmaIoIosic daIa Iiam 07-20-9410 09-42-94. 

Abaarma1i1ies jden!jfjc!CI 00 physica1 examiMtioo of. fauJc iIIIICt bcqIe ideaIified IS doc 
259611 MIll JIIIe IIIUCOIIS IIICIIIInDes, CIIIIiIJ CIIpIIOIIII9ty (\iYcr II" spIecD), II1II. pie VVI 

systolic mUllllllr. AbDonnaIities obsemd 00 JarenlIbdnmh!!!11IIII tbaIIcic IIIIiopapbs MIll 

spIeDomcpIy. HemaIoJosic dill showed. 5e\'ae ~ IIICIIIia which was first 

identified on 07·21-94111d hid become IIIOIe 5e\'ae over the next 6 weeb. The lllClllia was . 
wucspoosiloe to immllllOSllppl"eSS thmpy with prednisone IIICIIl)'C1opbclSp-"'milk at 

appropriate doses. Bryduoid hyperplasia II1II DI)dofibrosis was reponed GIl miuation ofboDe 

marrow histopathology. 

This history. pbysica1 examinalion findinp, bematologiail cIatI, IIId boDe marrow fiDdings art 

~e with die i4jopatbit' II!aIIia IIICI myelofibrosis which is described ill m~ which 

will be publi.lbed sbordy ill die Journal ofdle Am::rica VetI:iiIlay Medica1 Associatil)ll 

(TrCIIIDCDI ofS cases of-es M'aDVC uemia with human iDImcuous pmma globulin. 

JA VMA III praI~ This syndrome Df IIICIIIia IIICI myelofibrosis is abo described ia • paper in 

Toxicologic Palhology(A review ofmyelofibrnsis in clogs W J. ReIpn 21:164-169. 1993~ The 

myelolibrosi.s ill tbese dogs is snspeeled to be due 10 immUllH"Cdi.tec! meMarrisms SiDce 

beagle 159611 bid dinicalllld bematoJogic changI:s similar 10 diose pmiously described in --
beagles.1llCl1iDce die dog was ill the low dose group. tile IIICIDia IIICI mydolibrnsis observed 

1lIIY be • $!!!!!!II/IeOII 0CCIIITaICe unrelated to the study com~ 
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Summary and Conclusion: 
Oral administration of olanzapine to beagle dogs for 1yr at 2, 5, 10rnglkg caused no deaths. Clinical 
signs are those observed previously and included miosis, hypoactivity, lethargy. In MD&HD dogs, 
miosis was accompanied by conjunctIVitiS, decr tear production/dry eyes, ocular discharges, and 
blepharospasm. Blepharospasm and conjunctivits persisted through the recovery phase. The only 
signs during recovtlly phase were squinting and red and dry eyes. Mean wi and wt gain wens Iig 
reduced In HD dogs Ophthalmology findings included mloala, altltred PLR, and reduced ..... 
production. The latter was observed in 1/8, 218, and 4116 tor 2,5,10rng1kg doses respectively, 
Severity was dose-dependent HD dogs also. showed Incomplete mydriasis atter using dilating agents 
(Tropicamide 1"') and. the more severe mioSis in t.'11s gr led to Ina reactivity of the pupil re&ponIIe end 
to blepharosilSsm In some dogs which was consistant with iris muscle spasm. other findings Included 
Inflammation (conjunctivits) and discharge which acxording to the sponsor, was related to deer In tear 
production. The latter was not reversible by the end of dOSing. The mechanism underlying mJosIa Is 
unknown at this time. Heart rate in HD was incr 24-30% at 3hr postdose on days 1&29 and end of 
study; no changes In EKG. The main findings we .. those of hemolytic anemia and mylloftbruela 
In 1LD and 1MD doga, neutropenia snd thrombocytopenia In 4HD doga, hepatic amyloidosis 
with hepatocellular atrophy that led to hepatomagaly In 1 HD dog, and alight and nonapeclflc 
vacuolar hepatocellular change In another HD dog. The hematological findings of hemolytic 
anemia and myelofibrosis are thought to be due to an immunologically-mediated mechanism Induced 
by olanzapine anll not drug unrelated. Neutropenia and thrombOCYtopenia found in 4HD dogs was 
limilar to those noted previously In the 3mo dog study and in rodent tox studies. The neutropenia In 
this study similar to the 3mo study, recovered when treatment was stopped and dogs became 
neutropenic again when re-challenged: These dogs had no bone marrow toxicity as indicate.:l by 
edequate number of immature neutrophil precursors in marrow cytology es well as no effect on the 
cloning activity of granulocytic or platelet precursors. The hepatic amyloidosis noted In 1 HD dog was 
contributed to inftammation based on serum chernisby and hematology findings in this dog. The serum 
chemistry effects included an incr in ALP which IIccording to the sponsor, is consistent with 
compression 01 the hepatic cords by amyloid deposition and consistent with other amyloidosis reported 
for dogs and humans Other dlUg related finding was lack of estrous in MD&HDf which might hllVe 
been du~ to honmonal changes since olanzapine was shown to affect prolactin levels. Normal estrous 
returned during the recovery phase. Mean max cone were 59, 178, and 284ng/ml for 2,5, and 
10mg/kg respectively. Max cone was reached at 6hr Indicating slov. absorption. There was no 
correlation between plasma levels and neutropenia. A NOEL could not be established for tMs study. 

" 
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Summary and Conclusions for Subchronic and Chronic Tax Studies 

The potential toxicity of olanzaplne was examined in rodents and dogs dosed repeatedly at durations 
that ranged from 2wks to 1yr. The doses tested in mice were 3 to 45mg/kg/d, doses in rats were 0.25 
to 54mg/kg/d and those in dogs were 2 to 40mg/kg/a. Common clinical signs in rodents and dogs 
Included hypoactivity, lethargy, and miosis (except in mice). Other ci(JnB included catatonia in mice 
that lasted for several hrs postdose, in rats iner lacrimation, and some animals of high doses showed 
hyperirritability and mydriasis, dogs showed restlessness, tremors, and head pressing. The main drug 
related findings Included hematology, ophthalmology, 'Organ wt chang .. , and hlstopsth of uw.u.. 
mammary glands, and ovaries. 

Olanzapine affected thee hematopoietic system in mice, rats, and dogs of both sexes. the mechanism 
seemed to b8 via an immunological effect and not bone marrow Site. Male e6C3Fl mice dosed 5, 15, 
45mg/kg/d for 3mo showed 35, 65. and 70% deer in lymphocytes and neutrophlls relative to the cont 
with individual data in all drug grs being lower than the nonnal range. wac count was also reduced in 
female mice mainly in high dosed females at 53°,4 less than the corresponding cont values. COl male 
mice showed dose-dependent reduction in wac count at end of 3Rlo dosing with 3, 10, and 3Omg/IqJId 
at 52-68% deer in lymphocyte and 48-80% deer in neutrophils. COl females dosed 30mg/kg showed a 
Big decr in lymphocytes III end of study. These females only at 2mo, had sig deer in ReC count, Hb, 
and PCV. In a 2wk tox study in COl mice, dose-dependent deer in lymphocytes and neutrophils with 
total depletion of leukocytes, was measured in males and females dosed at ::45mg/kg/d. O~nzaplne 
had no effect on any hematology parameter in rats dosed for 2wks at 2, 6, 18, and 54mg/kg/d. 
However, a sig deer in lymphocyte count was measured in rats dosed 22.5mg/kg/d for 3mo and a 
dose-dependent incr in Hb, MCV, & MCHC values noted in females dosed 2.5, 7.5, and 22.5mg/kg/d. 
Male rals dosed 1Smq/kgld for Smo, showed a 27% decr in wac count due to a decr in lymphocytes 
(29%) and ne'Jtruphil (20% of the cont). This decline In wec persisted during a lmo necovery period. 
Reticulocyte count was also reduced in males dosed 4& 16mg/kg (3-14%) and females dosed 16mg/kg 
(12%). Oo~e-dependent incr noted in male and female rats dosed 4&15mg/kg in MCV, MCHC (only in 
males), and MCH. In a 1yr tox itudy, the wec count was reduced in male and female rats dosod 
16mg/kg/d but without a sig change in cell type distribution. There were 5 of 20 male rats In this At 
with wec values lower than the normal range. In this lyr stUdy, the mean levels of Ht, PCV, MCV, 
and MCH were consistently elevated in both sexes measured at 6 a~d 12mo without an effect 01' ReC 
count Histopath finding ir,cluded dose-depende'1t bone marrow h~pocellularity in rats dosed 
4&16mg/kg/cl for 1yr with> 70% of these rats showing this pathology. In dogs, erythrocyte parameters 
and erythroid precursors of bone marrow were depressed in males and females dosed 40mg/kg/d for 
2wks. ,hese dogs and those dosed 10 and 20mg/kg/d had lymphoid depletion of the thymus. In a 
3rno study. 1 male dog dosed 10mg/kg/u developed severe neutmpenia, thrombocytopenia, and bone 
marrow erythroid hypoplaSia on day34 of treatment. Treatment was stopped and the dog recovered. 
This dog was re-<:hallenged twice with 10mg/kg and a 3rd time with 2mg/kg olanzapine; the 
hematologic findings wele reproouced willJin 4-9days of each re-challenge. Immunological 
investigation showed Inc:r in soluble Immune complex levels and in the amount of '·C-olanzapine 
bound to serum Immunoglobulin. These results sug']ested that olanzapine-induced neutropenia and 
thrombocytopenia were immune-mediated and not a drug effect on the myloid component of the bone 
marrow. In a 6mo study, the effects of olanzapine were compared to those of cpd 170222, an analog 
that differs from olanzapine by haVing an ethyl instead of a methyl gr at position :1 of the thieno ring. 
Cytopenias occurred In dogs d"sed with either cpds. In 2 female dogs dosed 8mglkg olanzapine 
cytopenia was observed at cimo of dosing, one dog showed hemolytiC anemia with deer ReCs and 
erythroid hyperplaSia of bone marrow. the 2nd dog had neutropenta, thrombocytopenia. and myeloid 
hyperplaSia of bone marrow Liver and spleen smears showed eXlramedullary hematopoiesis but 
without apparent bone marrow toxIcity as indicated by the absence of inhibition of cloning activity of 
CFU-GM or CFU-MK progenitor cells in bone marrow. The results from platelet-associated and 
neutrophd-assocl .. ted IgG assays were equivocal and negative respectively. These results suggested 

,I.jl 
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that olanzapine-induced cytopeni;:: ;~ due to an effect of the drug on peripheral blood rather than a 
bene marrow toxicity. The findings in dogs dosed cpd 170222 were similar to those of olanzapine but 
slightly more severe Histopathology for both cpds showed extramedullary hematopoiesis in liver and 
spleen and incr hematopoietic actovity ill bone marrow. In a 1yr study, one dog dosed 10mglkgld 
showed 2 episodes of hemolytic anemia with rellculocytosis and sluggish bone marrow response. 
Following the 1st episode, there was persistent monocytosis, leukocytoois, Incr RBe sedimentation 
rate, incr in total serum immunoglobulins, and mild-moderate bilirubinuria. The 1st episode had a long 
Induction period of 5mo whereas the 2nd had a short one at 6wks with relativet,. lapid erythrogenic 
recovery of bone marrow. The sponsor concluded that based on these diffe~oces In the properties of 
the 2 episodes, olanzapine-induced hemolytic effects are immune-mediaIe'J. In a 2nd 1 yr dog 1tUdy, 
oianzapine effects were re-examined using the same doses of 2, 5, and 1 clmg/kgld. Similar to the 
other studies, drug-related hemolytic findings (neutropenia In this case) '~re observed In .. dogs doled 
10mgl1<gld. Two females and 1m developed neutropenia with or withOl,t thrombocytopernia alter 8-
8wks of treatment. Upon rechaUenge with escalating doses of olanza .. 1ine, all 3 dogs again developed 
neutMpenia; bone marrow tox was excluded. Another dog dosed 10mgllcg developed neutropenia 
after 10-11 mo, but treatment continued and neutrophil count impfOl,ed with time. A female doled 
2mglkg developed hemolytic anemia after 10mo of dosing which progressed to myelofibro,,;a. A male 
dog dosed 5mglkg also developed anemia and bone marrow changes at end of study and later was 
diagnosed with he:->atic amyeloidosis but serum chemistry analyses revealed chronic inflammation that 
was unrelated to the drug. In all 4 dogs, there seemed to be no correlation between plasma levels and 
the hematological findings except in 1 dog where blood levels were 7-1 Ox the values measured 2 .. hr 
postdose of unaffected dogs. Immunological tests were done and the sponsor concluded that 
oianzapine-induced neutropenia is likely caused by destruction of peripheral neutrophils with ~slble 
effect on neutrophil maturation/storage compartment in bone marrow. Histopath exam of the female 
dog dosed 2mg/kg and male dog dosed 5mg/kg that had hemolytic anemia, revealed bone marrow 
hypercellularity and marrow fibroplasia. The sponsor indicated that these 2 conditions are consistent 
with beagle dog myelofibrosis. The anemia was. persistent despite termination of dosing, 
administration of transfusions. and sterOid therapy and had properties of an autoimmune reaction with 
agglutination of RBC in Coombls test. The sponsor consulted 2 pathologists ona of which Dr. Bell, 
was associated with Marshall farms where these dogs were purchased. Dr. Bell indicated that 
Marshall farms had previously Idenhf:ed a cohort of pregnant or lactating dogs with regenerative 
anemia caused by myelofibroSIS of unknown ongln, similar to what is reported here. These animals 
were eliminated from the b,.t!e~Jlng program Dr 8ell stated in his report that Marshall farms had never 
seen a case of myelofibrOSIS In nonpregnant dogs or males and concluded that the finding in Ully's 
study IS different from the Marshall farm dogs. On the other hand, Dr. Moncrief concluded after 
reviewing the medical records for the affected dogs in lilly'S study, that these cases are similar to 
idiopathiC anemia which is suspected to be of immune-mediated mechanism. He also concluded that 
anemia and myelofibrosis are unrelated to drug treatment since it occurred in low dose and have been 
preViously described in beagle dogs It is the opinion of tile reviewer that oIanzapine-induC!!d 
hematological findings are drug rel"ted since they have identified in more than one soecies and In both 
sexes. 

The ophthalmological findings were seen in dogs treated for 2wks, Smo and 1yr at doses between 2-
40mg/kg/d. In the 2wk study, miosIs occurred In all drug grs but could not be correlated with dose. 
There was dose-dependent and sig reduction in lacnmal flow Shr postdose. These dogs had normal 
pupil reflexes but pupils of dnqs dosed 40mg/kg did not dilate completely in response to application of 
dilating agents. The mechansim of miosis in thiS study could not be deduced. No effect on 
ophthalmology WeiS noted In a 3mo lox study In dogs dosed 2. 5, or 10mg/kg. In a Smo tox study, 
dose-dependent miosis hyperreactlvlly to pupillary light response, and reduced response to mydriatic 
drug were seen in dogs dosed 4&Bmg/kgld. Similar to the Smo study, dogs dosed 2,5, 10mglkg for 
1yr showed dose-dependent miosIS. altered pupillary light reflex, and reduced tear production. In HD 
dogs blepharospasm was also noted Other findings included conjunctivitis and discharge; tear 
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production was reduced and was Irrellersible by ~1IIi of stuO} i1!hetrost!5' '~Rtl in the lyr were the 
same doses used on the 3mo study where ,no optut.aJnellcgocal :findmgs '.were'Qbserved. The sponsor 
related the ophthaimolo!;:cal res/JUs to the antlCtlolinerglc etf!!tl:l .. IUIIe .du!p 

In a 3mo oral gavage mouse study, histopath exam 'Showed lymphoid 'dePlI!IJon of the spleen and 
moderate multifocal lymphoid necrosis in all drug grs (3, 10, 30mglkgld) jp .addition, non dose
deperldent mammary gland acinar hypertrophy, ductal ectasia, and ductal epithelial hypertrophy were 
MIIn in these 3 drug glS. Rats orally dosed for'3mo at 2.5, 7.5, ~nd 22.5mg1kgld had dose dependent 
reduction in relative wts of the ovaries and uteri; without histopath findings. Dogs oraUy dosed at 10, 
20, 40mglkgld for 2wks had lymphoid depletion of the thymus in all drug grs without hlstopath findings. 
The relative wi of the testes was sig reduced in rats dosed 10mglkgld tor 3mo and hlstopath exam 
showed hypospermatogenesis. The deer in testes wi in this study might have been seccndary to wi 
loss in this gr. The absolute and relative WI of the ovaries were reduced In female rats dosed 
4&16mg1kgld for 6mo and uterine WI remained depressed in rats dosed 16mg1kg through the 1mo 
recovery period. Also in this study. the relative wi of the adrenals in male rats dosed 16mgIkgJd was 
/ncr and histopalh showed deer in vacuolation of cortical cells that persisted through thelmo recovery 
period at which time the vacllolation was also observed in males dosed 4mg1kgld. Histopath exam 
showed mammary gland changes in males and females i~ this 6mo study. In males dosed 
4&16mg/kg/d tissue III')rphology was changed from the normallobuloalveolar to tubuloalveclar pattem 
and secretions were present in female rats dosed 16mg/kg/d. The incidence and prominance of mucoid 
metapiasia of vaginal epithelium were incr In females Closed 4& 16mglkgld and ovarian follicular 
promlnance was also incr In females dosed l6mg/kgld. These mammary gland changes reversed 
during the recovery period. Uterine hypoplasia was observed in females dosed 4&16mglkgld at end of 
stUdy and in females dosed 16mg/kg/d at end of recovery. There was thecal prominance in the ovaries 
of females dosed 4& 16mg/~g/d. The findings In the ovanes and uteri were conSidered secondary to 
reduced wi In these animals. In a 1 yr oral study In rats, the absolute and relative wi of the adrenals 
were incr in rats (m+f) dosed 16mg/kg/d and the relative wts of the ovaries and uteri were deer in 
females of this dose; there was no 11Istopath flnduigs. Dogs treated for 6mo showed a sig deer in 
absol and rei wts of the ovanes i6l animals dosed 4&8mg/kg/d. A Sig incr noted in the rei wi of the 
adrenals in male dogs dosed Smg/kg/d, no hlstopath findings. Similarly, in a lyr dog study, the absol 
and rei wi of the ovaries was dose-dependently reduced (doses 2, 5, 10mglkg/d); no histopath 
findings. In a repeate lyr dog at the same doses, In contrast to the 1st study, there were no marked 
changes in any organ wI. However, there was a raversible dose-related delay in estrous in half of the 
dogs dosed 5mg/kg and all dogs dosed 10mg/kg; no histopath. 

Plasma levels in mice, rats, and dogs incr With Increasing dose, the incr was non-linear as the dose 
increased, Some Indication of drug accumulation was noted as plasma levels measured later in the 
stUdy were higher than those mea.ured earlier (say day30 vs. Dayl). Olanzapine in all of the 
subchronic and chronic studies was administered orally (gavage in rodent and capsule in dogs). In all 
species there was no sex difference (except In mice dosed 45mg/kg/d for 3mo), In mice mean plasma 
levels ranged between J5-4Jlng/ml in males and S2-S61nglmlln females at dosed 5, 15, and 
45mg/kg/d. Peak level were reached 0.5-1hr postdose and PK followed 2 compartment model with 
rapid phase half life of < 1 hr and the slow phase half life of :: 12hr. In rats dosed for 3mo, mean plasma 
Itwels ranged between O.l-4ug/ml With means between 0.13 to 2ug/ml at 2.5,7.5 and 22.5mglkg 
dOSes. Mean max conc In rats dosed for6mo at 1.4. S, and 16mg/kg/d were 24, 241, 802, and 
2076ng/ml respectively, the cl'rrespondlng "a lues for AUC were 222, 1282,6579, and 
29109ng.hrlml. Mean Tmax reached between O.5·8hr and, elimination half life ranged between 1-
48hr. Mean max conc In f!~ dosed for 1yr at 2. 5. and 10mg/kg were 114, 245, and 456nglml 
respectively, and the corresponding AUC values loVere 912, 2164, and 5133ng.hrlml. Mean Tmax 
was 2-3hr and mean elimination halt ilfe ranged between 6-24hr. Some degree of acummulation was 
noled With lime and high doses. Q09S dosed for 14days, peak plasma levels at 40mglkgld reached 
1.7ug/ml on day 14 ant' O.9ug/ml on day1 InOicaling some accumulation. 
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REPRODUCTIVE AND DEVELOPMENTAL TOXICOLOGY 

Fertility. perinatal. and postnatal study of oIanzapine given orally to ratII with behavioral and 
reproductive as_smant of F1 generationIReport#44IStudytI R01192. R01292. R01392. R01492lU11y 
labs. INl1992/GLP. (Combined Segment I and III study) 
L.ot;tI 58962; purity 100% 

Strain/ege and/or wi: 

DoIeIrouteidullltionlrat , per dose: 

CD-SDl5wka FOm and 10w1ca F0fI181!2g maIeII (studyiJ 
RO"'!2); 225!1 .xl 212!1g femalel studies R01229&1392 
,.. '8"ltiveIy. 
0.25. 1.1. 5mglkgfdlCll'llllFOm 18w1ca (10w1ca prIct to mating & 
throughout 2 mating periods); FOf (1IUdytIR01292/De11very gr) 
11. (2wks pItor to mating 8nd throughout mating. gestation. 
and 1IiCtlItior!; FOf (1IudyIR013921FertIIfty 011 7. (2wks prior 
to mating and throughout mating and geItIdIon). F1 generatiOn 
no treabnentIFO generation 201sex1gr: F1 generation 20.20,18. 
and 11 otrspringIsex In O. 0.25, 1.1. and 5rngIkgId respectively. 

See protocol design below from !he sPO!!!O!' 

FIguN 1. Dalgn of DeIInIIM FertIIIIy IIIucIr 01 0IMiapI0_ 

I ren'llln 
, 2_ 

-------------------------
ReprocIuctIon ....... 

..... wt1hIn.....-.tgroup 

• (2WMka) 

/ 
Qdyeryflh'. 

I 
I._,. ", .. 

s.c ... onO' ...... o.rlll 

.1 \ 
-------------------------f1 O!!ed

M 
ph_ 

(1 pupllUIIItt8r) --*""If 
..... wllllin T_ Group. 

OMtalion _ DeIIvety 

s-tftcIl2 pupa on 
Poetpenum o.r 1 

The drug was prepared as suspension in 10% wlv aqueous acacia solution. 
The basis lor dose selection: previous lox studies with CD and F344 rats. Male fertility study using 

70 
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F344 rats (' R11483): fertility nOt affected at 2.5 and upto 22.SmgIkg only mating activity was 
depressed at 22.5mg1kg. In !I female fertility study (l1R151e5j: feItiIIIy and no. of livebom pups were 
reducad at 10mg1'ICg and a small reduction in fertility .)bserved at 3mgIkg dose. Therefore, 5mg/kg was 
chosen in the present study as the HO to produce miI\:I effectl on fertility and other parameters. The 
0.25mg/kg was selected because it hacllltIIe effect Orl prolactin plasma levels in F344 rats (tR38090). 

Ralyltl: 
SUlYjyIl: aU animals in FO and F1 genet'IIIIonS IUrvMlCI. 
ClInical SigO!: __ minimal noted mainly In HD rata (f FO generation and included ptosis in 19120m 
and 201<Wf an<I, hypoactlvlty in 17120m an\:I4OI<Wf. lllele ligna oc:c:uned during the 1st wit of doling 
and MAl abient on the next day prior to doling. Two fernllel of HO each had a lingle subaJtaneous 
noeIuIe that was cIiIIgnoIed IIIlIr as mammary gtancllI6JnOma, obserVed on clays 43 and 58. One of 
these females delivered a Bttar and killed on pp1:121, tlltt oltlel' female rat was not pregnant and was 
Idlle<I on postmatlng day25. The sporiIOI' Indicated that mammary gland adenomas are common and 
occur spontanteoulsy in edult females. 
B.wI. Food Intake· 8!KI E!!lc!ency of food lJtIIlZ'8tion IEF'\ll- FOIMII ... : a IIg \:leer In wt gain of HOm 
during the last 3wks of the 10Wk premating period and m,an wt was aIIo reduced (10%) in these rats 
at end of sluely. This \:leer in WI was accompanied by a elecr In EFU starting on day21 and through 
the study period. None of these parameters MAl affect., at the 2 other oIanzapine \:loses. Food 
consumption was unaffected in males. 
FOIFIIfIIII .. : Hot (both that delivered and those used in th., tel8t%gy study), maan wt an\:l wt gain 
Iner Ilg during prematlng period (these Incr also noted In Mot of teratology gr). Food Intake wal 
alglner In MD&Hot of the delivery gr and In all 3 drugg' of the teratology ItIIdy. However, 
during gntatlon and poatpartum perlodl mean B.wt and food Intake of HOf In ttle delivery gr 
we,. raduced 1-10%. The changes in EFU correaponded b" thoae of food Intake in HD: the mean 
EFU '/iIIS incr sig during premating period days 1-7 in females 1rom both studies and deer sig during 
gestation period days~. In Mot of the teratology sluely the de~ in EFU continued during gd 7-13. 
Estrous cvglt- FO delivery gr: prolonged diestrrJUs was obselved in all Hot (20120) and in 9120 Mot 
during the 2wk premating ~ 
Matino Perfpnnance & Fertility: - FO: mating Index (MI) was reduced (55 va. 100% contI in Hot in 
the delivery gr (MI values were 20, 20, 19, and 11 for conI, LD, MD, and HO respectively). In these 
females, precoltallntllrval_ Inc,.ned (S.7days in Hot va. 2.7day& ill contI. The MI was also 
deer (70 vs. 100% contI in Hot of the teratology gr (MI values were 20, '20. 19, and 14 for cont, LO, 
MD, and HO respectively). Also, the precoita! int8IYI1 was prolonged in those pairs (6.3days in Hot vs. 
2.7days in contI. Fertility _ unatre.:ted by treatment In any IIr. Note !hat 3 of 20 HOm did not 
mate With either of the females with which theY were cohabited (in the deliver! grl. In the teratolooy 
studY. 6120 HOm did not mate With !he females theY CQhabituated With. 

Reproductive Parameters FOIfemaIes of the dl3livery group: there was no drug etIect on gntlltlon 
1ength,IItter lID, or live bll1h Indlcn. Mean litter sizes were: 15, 16.3, 16.1, and 15.5 pups in cont, 
LO, MO, and HD respectively. Live birth indices _"' 100, 100, 99, and 99% in conI, LO, MD, and HD 
respectively. F1 wog.ny of FO delivery 1Ir: the,. was no drug etIect on _I no. of IIv.born (299, 
324, 287, and 167 in conI, LD, MD, and HO respectively), B.wI, or .ex ratio. The low no. of fetuses 
in HO was due to lower no. of mated females (9120 va.20120 In cont , 20120 in LO, and 19120 in MO), 
and not due to deer fertility or smaller litter size. At ppd21, survival was 100, 99, 99, and 99% in cont, 
LO, MD, and HD respectively. Also drug treatment had no effect on incisor eruption on ppd 10-12 or 
on eye openning on ppd 15-17. 
F1 0bselYalions and Necropsy/FO delivery gr. In pups that were dead or died during lactation, no drug 
related findings were found upon external exam of 0, 2, 3, and 5 pups from conI, LD, MO, or HO gr 
respectively. Also, there was no effect on gross or intemal exam of 39, 40, 36, and 22 weanUngs of 
these grs. 



PDF page 650

Re!!!'Qdyc;!iye PI!rame!ert F~1es of the teratology group: u... was r!'- drug etrect on number of 
corpoI'I lutes, number of 1mp!anta\iOnl, postimplanialion 10M, and live ,... per Utter. An Incr was 
obseMId In MOf ." follows: 

Parameter me8,,!s.d. Percent (me8Il!s.d.) 
Drug cont Drug coot 

Early I8IOf"PlIona 1.25:!:1.18 O.56!O.88 8;t 7.5 3.~5.7 
Late I'MQtPIIonIIIII O.06!0.25 0 O.42;tl.7 0 
T 0lil1 ntIOI'ptianIIIi 1.3;tl.l O.~1.0 8.5;t7 3.~5.7 
Sum and peccant d 
..... with I'eIOflIlIon8 11189% 7/39% NA NA 
No. and percent of 
nonllve Implantllllltt U;tl.2 O.8;tl.0 

9;t7% . 4;t5.7% NA NA 
Utters with nonllve 
Implantslsum&% 11(69%) 7(39%) NA NA 

none of the above values reached statistical BIg. Also thef8 was no efI'IIct on number of live fetUses 
per litter In this gr of females. 
Fetal Pa!8meters1FO Teratology Study: number of fetuses examined was 247, 260, 227, and 183 for 
coot, LD, MD, HD raspec:tiveiy. There was no drug efI'IIct on fetal WI or on the number of fetuses with 
malformations (I fetuses with malformations: 3, 4, 3, and 1 from cont, LD, MD, HD raspectlvely). 
There was however, slight growth retarclMlOn In ,..,... from HOf as indicated by higher number of 
fetuses with Incampieta ossification and/or WtIV'I ribs with incidences slightly higher than the historical 
values. 
Fl B.w!. Food Intake. and EFU: there was no drug efIect on mean WI or WI gain of males or females 
during the growth period except 11$ noted. 4/11 HOm on ppd36 weighed l00g less than other males in 
this gr. Note that these males were 10-13days younger than the other males because of delay In 
mating of parental rats which could explain the smaller WI (I.e the deer In WI was drug unrelated). 
Mean WI and WI gain of F1 females during gestation was Incr In the LD&MD 111'8 which could expiain 
the larger litter lizes delivered by these females. Food Intake was UNlIJecttid In males but Increased 
intake noted In MDt on ppd36 and LDt on~. EFU was BIg Ina In F1 HOm during the growth 
petlod; no effect on EFU for Fl females. 
p9Stweanlng Behavioral Effec!slf1: Activity tMtIng: rats __ monitored !It age 30, 50, and 140-
l6Odays. There was no drug ellect on photocell coun!s determined during 1 hI' MSSions or on rate of 
habituation. Activity was reduced in males age 3(' ~ in LD&MD grs and femaieo, age SOd Iii Mc&HD gr 
relative to the cant However, these rats __ re-telted at. age 140-16Od and activity was comperabla 
to that of the cant Auditory Startle and P_1w Avo!~ance R8epo_: no drug related findings 
on either parameter (rats tested at 19 alld 55days of age for the auditory startle response and at 
60days of age for the passive avoidance). 
Mating Performance and FertiIltv of F1: there Yi8re no drug related effects on mating or fertility Indk.es 
11$ rnatIng was observed in 18120, 19120, 18118, and 9111 peirs In coot, LD, MD, HO raspectlvely. Also 
the precoitaJ period was unalfected by tre:£lmet1t w!Ih 17, 17, 17, and 8 pregnancies In these 
raspec:llve groups. 
Reoroc!uct!ye QI!8moterJ Fl: there __ no drug ellect on any parameter including gestation period. 
utter size. or live birth indices. Mit8J\ utter snes __ 14. 16, 15.5. aM 15 In coot, LD. MD, and HD 
respec:IIveiy. and the corresporodlng values for live birth Indices _ 100, 100, 99, and 98% 
raspec:llvely , 
progeny M!lasu~ .. "f F1 G'ne!8~ total number of liYotlom from F1 _ 224, 254. 245. and 
118 In cant LD. MD. HD raspectively. There was no druq dtred on mean WI or survival through ppd1. 
There was an incr in numbe .. of live females but not 11)Y.-. per litter of HD relative to the cant 
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Progeny ObseM!tion, and Enro of F1 Gtne!llti9n: .'dnIg:n!llated'fnlings 
Histopathology: no drug related effects. Spontaneous · •• iomI·mduIi/IId wtBine dilation, prostatic 
inflammation, and mineralization; alto testes were small 'ill 1 MOm. 

Summary and ConclYlion: 
This study examined fertility, perinatal, and postnataJ reproductive and ~lopmentaJ parameters 
(Segment I & III) In rats or.AUy administered oIanzapine at 0.25, 1.1, or 5mgIkg dose. The study 
condud followed the ICH guidelines. Olanzapine at 5mgIkg CllIII8d hypoecIMty and ptosis, and 
changes In rM8II wi, wt gain. and food Intake of FO parantIII raIIthroug/lout the drug period. Also at 
this dOll8, estrous cycle WIll ploIonged, copulation WID d.layed, and deer mating Indioes __ 
obseIved. Though fertility waa urraIreded In LO & MO, 3120 ITJIIIes In HO f8IIed to II1IIte wtIh either 
female which they cohibItUIdIId. At. 1.1mg1kg dose, oIMza,'line eftects wwe .... aevere on B.wI, food 
Intake, and estrous cycle and without an effect on mating indices. There were no drug related eIrecIs 
at the LD of 0.25mg1kg thereb'e, IhiI dose of O.2&ng/llg Is the NOEL for FO parental toxicity and 
.. prodc:tlve toxicity. DeIIeIopmentellDxlclty was ...... a transient ~ In IdMty In F1 pups 
and skeletal retardation (1nc:ompIeIe 0IISiftcaIi0n IndIor wavy ribs) In fetuaes from HDf. There were no 
drug related IIndlng, on growth, development, or reproduc:tlvto parametelw of F1 generation. The 
NOEL for developmentlil tox In F1 Is 1.1rng/kg (due to lOme .kI .... 1 retardltlon In HD) and. th.t 
for .. productive tox for F1 II 5mgIkg, 

Developmental tox study of oIanzapine edmlnlstered orally to New Zealand white 
rabbitsiRepol'Ul 451StudyI B02693IU1Iy .labs, INiOct-Nov 19931GlP. 
Lol# 029JD3, purity 99%. 

Strain/age andlor wi: New Zealand whitel5ml3.2:!:0.3g 
OoselrouleiduiDt:c1'Jrat II per dose: 0, 2, 8, ~gldloraVduration gd6-18120 females per gr. 

The drug was suspendad In 10-. wlv acacia solution; IIlrnethlcone emulllon was added to prevent or 
reduce foaming. All standard maternal and fetal parametelw were BlSessed following ICH guideUnes to 
include matemal survival, clinical signs, B.wt, food intake, weight of ovaries and uteri; for the fetus: 
live/dead, late and eerty rI$OIptIons, live fetuses 'NeAl weighed individually and examined for extemal, 
visceral, and skeletal anomalies; gender of live fetuses was detennlned Intemally. Proper statistics 
was applied to all parameters. 

ResUlts: 
Maternal Survival and Clinical Signs: number of rabbits thai completed the study was: 20, 20, 19, and 
19 corresponding to 0, 2, 8, and 30mg1kg olanzapine doses respediveiy. The COIT8Iponding number 
of pregnant rabbits examined on gd28 was: 17, 16, 16, and 18 respectively. The~ was no drug 
related deaths in any gr. Clinical IIlgns occurred after dosing and were Umlted to HD .nlm .... 
included: hypoactlvlty(20120), pertpheral vaeodllatlon(15120), parUalty cloud ayellda(20120), 
.taxla(20120), Incrwued IWIplratlon(2120), and n_1 dlac:h'l'\Ia(2120). One rabbit e.ch In MD .nd 
.HD .borted lata In gaatatlon. Postmortem IIndlngs Included pullllOl1lllY congestion with Inflammation 
or pneumonia sl.!<lgeative of trauma during dosing. The sponsor also indicated that Pasteurella 
Olultocida is bacteria fnI<luenUy found Ir. the reapira\DIy tract of rabbits and Is responsible for 
raprodudive tract disease such BI rnertitis and abortions. Thetefore, the lponsor concluded that these 
2 abortions in MD&HD raObits were drug unrelated. J1.iLllnc!ear If this bacteIia Wli found in !hese 
rabbits that aborted. Two other aboItions were found in one .... imaI each in cont and MD that ware 
considered Incidental and unrelated to oIanzapine. n- abcr!loI.~ were undected In these animals 
during the in-life phase and were identified BI bloody dlacharges (red lilliterial In the trays, poIIltive 
with Hemastix) and empty implantation sltea In utero on gd28. 
B.wt and Food Intake; mean wt was dacr 3.7% In HD on gd1l1 relative to b:e conl Me.n wt g.ln 
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_ decr d~pendently hi IID&HD for the pertoclgdl-13 (HO IoIt 6.7:!:3g relative to cont that 
galned 13:!:2g during this period), and during gd13-19 in HO only(i.e ...... n wt g,'n _ deprweed In 
HD throughout geetation .. seen below). 

Coot 

HO 

Wl.gain(g) wlgaln(glday) correc:ted Wlgain(g) 

wIueI ,re 1TIII8III.!,I.e.; 0-16-18; dut1Ition ()'28d8y1; peO.04-O.D01; COllected Wlgain II that 
CIIIcUlM8d by IUbb ilcllllg uterine Wl from IDIIII B. wt gain . 

.... n food Intake (gldlYl __ IIg lWduc:eclln HD durtng gdl-n, 13-11, end 11-21 (15-25% of 
contI. Similarly, food intMe Cllculated .. gIdey/kg B.Wl WiIS Il1O lIIduced (peO.D01) in HO during gd6-
13, 13-19, end 19-78 (11-25% of contI. 
MIIenH!I Beprpduc!Ive ""amelgJ: there were no drug effect on number of COIJIOI1Iiutea, no. of 
Implantatlonlldllm, preImpIentation 1oSI, or late resorptioIli per litter. An Incr In .. rty morpHonl 
___ relid In ."groupe wtth ItlIlllltiCiI Ilgnltlcan ... In IID&HD. Mean:!;I.d. and percent values 
for the following parameters were: 

Parameter 

Early 
Resorptlons 

Total Resorp. 
perlltl 

UtI with 
RelOrptions 

Cont 

0.4:!:,0.5 
(6!9'110) 

Sum(%) 6(35%) 

* not statistically significant. 

LO 

OJi:!:1 
(8:!: 15%) 

0.8:!:1 
"0:!;14%) 

9(56%) 

MO HO 

0.7:!:O.8 0.8:!;1 
(1 0:!:11%) (13:!:20%) 

06:!:0.9 1:!:1* 
(10:!:,11%) (16:!:20%)* 

9(56%) 10(56%) 

The number at Iltlera with nonllv. Implantll w .. allo Incr In MD&HD (not Ilg) relative to the cont 
(7. 9. 11. and 10 in cont, lD, MO. and HO raspectiYely). The abOVe Info were calculated using all 
litters including the 2 dams In cont and MD with undetected abortions. i-iowever. when th_ 
param.tera we,.. re-calculated without th ... 2 dams and ullng IIttlIra IIIrffh at IMat one Ilv. 
t.tUI, the~ _. no dlfferenc. In the Incld.n ... ot Ilv. tetu ... par litter. Therefore, the .pon.or 
concluded that there __ no drug effect on fetal viability. Thl. mey be true for the MD but not 
for the HD group. 
Fetal Paramete!J: the number of fetuses examined was 98. 125,87. and 114 from cont, LO. MD. and 
HO respectively. Fetal wt __ rlduc:ecl Ilg In HD NlatIY. to the cont wt (7% of the cont (for both 
sexes); more in female fetuses at 7% than male fetuses at 4.7% of contI. Though not statistically lig. 
mean no. of fetal runtlAltter __ higher In HD relative to that in the cont (lNIR:!;s.d. for HO: 
0.33:!:0.6(4:!;7%) vs. 0.06:!:0.3(0.7:!:3%) In contI. Also nosIgnificant. number of r.tuaea per litter with 
malfonnatlon. wa. Incr In IID&HD with mean:!;s.d. of 0.14:!;0.4 and 0.11:!:0.32 respectively VI. 
0.06:!:0.3 in cont the correepondlng percent were 5:!:14'110 and 1.5:!;5'110 for MD&HO respectively. vs. 
1 :!:4'110 in cant. HOWftVIf. there WiIS no effect on number of litterr with fetuses hRvIng mallonnations. 
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There was no drug effect on seX ratio. The nll1'lleeroloarhic ....... IlIll.,., Uttar_.lncr nonsig in 
MO(1.4:!:2) and HD(1.1:!:1) relative to the con~1.5) with the.CUi.1IIpOIldiIIg percent of 17:!:20 HO, 
26:!:34 MO, and 12:!:25 in cont The number of litters 'with tdfticIedimplants was 7,10,11, and 10 in 
coot. LO, MO, and HO respectively. There was no drug effect on fetal morphology in any gr. 

SUmmary and Conc!UIjoo: 00II admillilltialiorl of oIanz8pine at 2, 8, and 3Omg/kgI(I to pregnant rabbits 
during organogenesis caUl8d no teratogenicity or maternal deaths. Maternal cIInlcaI signs were 
obIerved in HO and Included hypoecliYity, perfpheral vasodilation. ~ cIoIed eyelids, ataxia, 
IncnIaaed respilallon, 8fId ,... dischllrge. Two damI one eech In MD&HD IIbortIId late in gestation. 
The epontor Indlcatlld that these abortionI were unrelated to the dnIg but poalbIy to Inflammation or 
pneumonla C1' due to P8IIIIureIII multockll which II frequently found In the ........ Y tract of rabbits 
and II responsible for reprocIuctive tract dill" lauch ....... l1li and abOrtioIli. Two oIhc:.. abortionI 
were found one eech In COo"lt and MD that were liiio 00I'ISidered ~ Icidelil8l and unrelated to oIInzapine. 
n- litter abortionI were ur.dtiItJ bid In u.s IIIImIiI during the .... p/IIM and were identified .. 
bloody disc:hlrges and empty knpIantatIon IIteI In utero on gd28. Tliough the explanations given by 
the sponsor I'i'II)'be adequate, I dnIg effect can not be dismissed, MeM wt of d.". In HO was deer 
3.7% on gd19 relative to the cont .. well 81 mean wt gain throughout gestation; mean wt gain was 
also reduced In MD. Food Intake was liiio reduceclln HD dams. There were no drug effect on 
number of corpora lutes, no. of Implantations/dam, prelmplantation /oil, or lata resorptions per lilter. 
An incr in earty resorptiOns was recorded in all groups with statistical significance in MD&HD and the 
number of litters with nonlive implants was also incr in MD&HD (not log) relative to the cont The 
sponlOl' indicated that these data were obtained using alilitter& including the 2 dams in cont and MO 
with undf!tected abortiOns but when the.calculatlons were made without the 2 damS and data from 
litters with at least one IIYe fetul were applied, there was no c:tlerence In the Incidence of live fetuses 
per litter therefore, the drug had no effect on fetal viability. Although this may be true for the MO gr 
the results rema:,~ for HD group. Fetal wt was reduced sig in HD relative to the cont wt (7% of the 
contI. Though not statistically sig, mean no. of fetal runtsllitter W8I higher In HO relative to that in the 
cont and the number of fetuses per litter with malformations was incr in MO&HO. However, there was 
no effect on number of litters will' fetuses having malformations. There W8I no drug effect on sex 
ratio. The number of affected implants per litter W8I Incr nonsig in MD and HD relative to the cont. 
There was no drug effect on fetal morphology in any gr. It II concluded that NOEL for fetal 
d.v.'opm.ntal tox In the rabbit II Img/kg and materna' tox NOEL II 2mgIkg. Th •• dos .. 
repres.nt approxlmat.1y I and 2x thl maximum recomm.nded human dosl on a mg/m2 baal. 
respectlv.1y {based on clinical dOlI of 20mgld and 60ilg wt). 

Summary and Conclusions tor Rep!Oductive and Developmental Tox: 

The following studies have been submitted and reviewed: 

1. 8-wk male fertility study In F344 mts/Segment Ilreportl13 (Reviewed by R. Hollenbeck/Aug 
1986). 

2. TeratC'logy study in F344 female rats/Segment lilreportl 19 (Reviewed by R. Hollenbeck/Oct 
1986). 

3. Teratology in New Zealand wMe rabbits/Segment Il/reportl20 (Reviewed by R. Hollenbeck 
Oct 1986). 

4. 10-wk fertility study in female F344 rats/Segment IIreportil21 (Reviewed by J. [)e('.eorgeiFeb 
1991 ). 

S. Teratology Special Study: effect of oIanzapine on ovulation and fertilization of eggs from CO 
rats/repor1lJ 27 (Reviewed by J. DeGeorge/Feb 1991). 

6. Fertility, perinatal, and postnatal study of olanzapine given orally to rats with behavioral and 
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Alproducllve -.merit of F1 generationIreporUI44 (Reviewed by A. AInIkchllMar 1996). 
7. Developmental lOx study of oIanzapine adminlslered cnIIy to New Zealand white rabbita 

AlporUI45 (Reviewed by A. AtrakchllMar 1998). 

The lltudlea reviewed by Ora. Hollenbeck and DeGeprge .,. aurnm8rized below, for more detail refer 
to the reviews In the original INO: 

• 8-wk male feftIIity IIIJdy In F344 ~ment UAlpoil.13 (Reviewed by R. Hollenbeck) 

Male ,. were cnIIy doMd will! olallaplne It 2.5, 7.5, MIl 22.5mgIIcg for 10w1ca prior to mating and 
through the 1at 7e1ays of mating. Ullbelt&d fem.1ea _ aIIo1Rd to dIIIver and AlII' their pupa 
through ppct21. Olanzaplne trwdi.i6IIt had no effect on male r.tIIIy It any dole IiIId IheAt was no 
effect on "..,. live IIIIer aIze. MatIng acIMty was reduced when none cf the HOm mated while on 
treatment. Normal mating ectMty level was ragained when IAIIbllent was dilcontlnued (8110 mated). 
The NOEL for ...... fwtIlity .. tIIarafora, 22.1mg/11g. 

Teratology atudy In F344 female raWSegment IUreporUI19 (Reviewed by R. Hollenbeck) 

Female rats _AI orally doaed with oIanzapine at 1, 4, and 18mg/kg during gd6-15 and killed on gd20 
for evaluation of repro. parameters and fetal morphology (external, ~, and akeIetal exam). There 
~ no deaths In any gr and fertility was unalhicted. CIinlcaJ ligns were obaerVed In HD and Included 
hypoactivity, ptoaIe, 1eIhatgy, c:hltllliOdaclyonhea, chrornorrhInore, IiIId 1acrImItIon. At this doae, 
mean wt gain and food Intake _ Iig reduced atartlng on gd8 through gd20. High dose embiyolfetal 
tux was obaeIved .. Ina AIIIOfPtiona (% of live fetuMa reduced due to 4 female rata that completely 
resorbed !heir Uti), depresaec:t fetal wt (12% of cont), and Inaeued incidence of male fetal runts, and 
skeletal variations. At 4mg/kg clinical ligns included hypoactivity and ptosis with deer wt and food 
intake. Fetal wta _AI also redI,ic:ed in 4mglkg dose gr. TheAl was no drug effect on number of 
corpora lutaa, number of implantations, and number of live or dead fetuIM. The NOEL for malam.I 
and fatal tox .. 1mg/kg .nd NOEL for teratogenicity .. 18mg/k1l. 

• Teratology in New Zealand white rabbltsISegrnent IUAlpor1lJ20 (Reviewed by R. Hollentlec:k) 

Female New Zealand white rabbits were orally dosed witholanzapine It 2, 8, lind 30mgIkg during 
organogenesis lid 6-18 and killed on gd28 for evaluation of repro parameters and fetal morphology 
(external, visceral, and skeletal). Clinical ligna in HD dams included hypoacllvlty, ataxia, partially 
closed eyelids, peripheral vuodillltion, and deer me.! wi gain and food Intake (13'1(· !or wt gain and 
18% of the cont for food intake). Man wt gain and food intake were .Iso reduced Iig In MD cIama 
(83% of cont for wt gain and 16% deer over the coni for food intake). Fertility and prenatalaurvlval 
was unaffected by drug treatment. However, IheAt _ 2 aboItionI in HD on gda 24 and 27. One 
dam aborted 6 grossly normal fetuses with 6 implantation dlac$ in cage, the 2nd dam aborted 2 grossly 
normal fetUI8I, one dead and one partially cannibalizeo with 2 late resorption specimens in cage. One 
of these dams had sig reduced food intake between gd13-27 and the other dam lost wt. The sponsor 
indicated that deer food Intake and wt Ioaa can CIUI8 .bortIon (Matsuzawa at II., 1961) IheAtfoAt, 
these abortions were drug unAtlated and II8COI1dIIy tu maternal toxicity. Embryolfetaltox was seen as 
reduced fetal wt in HD (13% of the cont). The NOEL for matern.1 tux I. 2mg/k1l .nd for 
embryolfetJil tux Ie 8mg/kg; NOEL for teratology Ie 30mglkll In tile rabbit. 
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• 1O-wk f3rt1uty study in MmaJe F344 ratslSegmenl I/reportIJ 21 (Reviewed by J. DeGeorge) 

Female CD rats were orally dosed with olanzapine at 1. 3. and 10mglkg for 2wka prior 10 mating and 
throughout IaCt8tioo ppd21; males were not treated. All rats were allowed to deliver. Clinical ligna 
were dose related regarding Inc:ldenc:e and severity; the foilowing occurred when trMbnent ItIIrted: 
hypoactivity. lethargy. ptoIIs. chl'Oll'lOdacryOlThu. and 1ac:rimatIon. they were 8bIent by d50. ""
lign. were abient In lower doIeIlmmedlately prior to doling. Other ligna ocuned on cmya22-50 and 
obMrved only In HD: ptoIIs and IWding of 118/'1 and pawl. M .... wt gMI _ dKr In MD&HD In a 
doIe-nIIated manner (max dea' _ 20%) accompanled by dea' In food Intake. n- 2 parameteI'I 
were unalfec:t8d during pp period. Fartilily Index .. dea' dole dependetdly (IS% In LD. 12% MD. and 
30% HD) but mating Index ... unalfec:t8d. In .. a... there _ 101IIII ecydIc periodIencI gwtIIllon 
period _ prolonged In HD (22.3 VI. 21.4<1; p<O.05). F1 gellerdon IIlIdlng. Included' Ivebom Uttar 
lize ... reduced 18% In HD. pp aurvlval_ reduced In HD with 18% deer In IIIMY8I on P¢1. 12% 
more deer on postcuWng by day1 ... and there were IIg more male pupa than fIm II .1 (48 ...... 1S1. III!d 
62% male rats In conI. LD. MD. and HD reapecIiveIy). Thent _ no efiec:t on pup wt and no 
malformations. The NOEL for female feItIllty Ie 1mg1kg. and NOel for tendnIogy Ie 1omgJkg. 

• Teratology Special Study: effect of olanzapine on ovulation and fertilization of eggs from CD 
ratslrepo~ 27 (Reviewed by J. DeGeorge) 

This study was done to determine the cause of the reduced fertility observed In the above study. 
whether its due to deer ovulation caused by drug-lnducecl Incr In prolactin. or. from reduced 
implantation or other effectI. Female CD /'Its were orally doled with oIanzapIne at O. 3. and 10mg/kg 
for 2wks prior to mating. during mating. and to post mating day 1; males were untrMted. Females 
were killed on day1 after mating, oviducts removed and eggs and emblyoe collected. There were no 
deaths; hypoactivity and ptosis were obseMKIln both dose gr. There waa a statIIticaIIy in-sIgn\flcant 
incr in precoital !nterval (mean 2.2d oont. ".4<1 LO. and 5d In HD). and in number of femalel taUing to 
mate (all mated in oonl, 1/10 d~ not In LD. and 2110 did not mate In HD). In females that mated, there 
waaa 21% deer In number of ovulated eggsIraI In HD. ~. the sponsor indicated that thlt dea' 
in mean number of eggs waa caused by a lingle female producing small number of eggs. The number 
of eggs ovulated ranged in the oont between 6-17 and that In HD between 3-15 (2fema1es did no! mate 
in HD so thasa OYulated eggs 818 from e tolla of 6fema1es whereas aU 10 oont females IUOO8SIfully 
mated). The number of 2-ce11 emblyoe was unaffecotad. Dr. DeGeorge Indicated that the din the 

. oont gr In this stydy had !ow fertility and based on neqooev data on ""III frpm !he bn!eder stock, 
there was an abnonnally high Incjdeoce of hyl!OHlT!lltpqtnllls. This comp!lcaI!d Intea!retation of 
data frpm the Dresent ttydv. The present reyjmr however. , unable to !QInt!!y !he deer In fIftIl,1U! 
!he oonl gr mentioned bv Dr. DeGeorge It!erefpre. the dec!pHd fertjI!tv Q'I _III 'MT to be due to 
deer in OVUlated egg, In !he HD gr. Or peGeorgt lilted !hi! Segment ! study waa !nadeguato 1i!!Sl8 It 
djd not foilow the ltaj!danl FDA !l!Ijde!jnes; no!l!!1ri!!qt of IUbset of motI!trI !!!!or to term (no data on 
repro DlrarnetarJ ret liyIIdtad embryos, corporaluta .. ,), mating DIriod was much longer than 
recommended In the gujdel.nes. and !her! was no HHHmenl of repro Qlramel!!I! of f1 generation. 

Based on the above studies reviewed by Drs. Atrakchi. DeGeorge. and Hollenbeck, the following is 
summary and oonctusion for the Reproduc:tlve and Developmental toxic:lty(ies) of oIanzaPine: 

Rats and rabbits were used in standard tilts to evaluate the reproductive and developmental toxicity 
potential of oIanzapine. The doses tested ranged between 0.25-22.5mg/kg in the rat and in the rebbit. 
between 2-30mglkg. These doses represent in the rat O.13-11x and In the rabbit 2-30x the max 
reoommended human dose on a mg/m2 basis. 
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In a combined Segment 1&111 stUdy in rats, U',) main drug rel2ted findings were as follows: 

• &.I FO&F1 animals survived. 
- 'y""l8f1 wt. wt gain. food 1rUke. and EFU __ nlduced (1-10% at cont) in FO melee and females at 
gtlen times during gestltlon and postpartum peOods for 1eilI111I 8nd pre-mating period In main; theee 
findings occurred In HD of 5mgIkg and IOlhtimes In MD 011.1 mg/kg. NoIe. that food intake was IIg 
Incr when drug __ administered dUring pl8m8tilg period In female rats dosed 0.25. 1.1, and 5mg1kg. 
- prolonged diestrous In females dosed 1.1 and 5mgIkg 
- mating index nlduced and ~ period iller at 5mp11<'.g, fertility _ unarr.cted upto 5mp1kg. 
- an Incr In no. of early nI8DIJIIIDna. total number of raorptionsIIitt, and aum of litters with 
resorpIIoIl8 in fameIeI doled 1.1mg1kg wIihout an eIfIIct on number of IiYa .... per uu.r; rlOlllt of 
these IIndIngs nlllClNId ItIitiatical 1Ig. 
- slight growth AIIardatlon In' FO r.w- from famales dosed 5mg/kg IMfI as an Incr In number of 
fetuIee with inoompiete IkeIetaI Cl88illcatlDtIS and/« WINY 1Ibe. 
- In F1 poatweanlng ~. ectMty _reduced In 30d old males and In 60d old females dosed 
~ 0.25-&ng/kg "--. ac:tIvIty was DDlI~ to the cont when these animals were r.tIIIted 
at ages 140-16Oday1. There _ no drug etrect on audiIDIY IIartIe responses. 
The NOEL for FO parental toxicity and rwproductlve toxicity Ie O.2Smglkg. The NOEL for 
developmental tox In F1 generation le1.1rngJkg and for reproductive tox of F1 Ie 5mglkg. 

In a male nit fertility study. the NOEL for male fertility wa 22.5rng/kg; nota that mating indeX __ 
!edllald at this dole (10110 males did not mate) but activity _ nonnal when treatment was 
discontinued. In a female 10Wk fertiIity'study. fertility indeX was nlducec! doIe-dependently but the 
mating Index was unarr.cted (5. 12. and 30% at 1. 3, and 10mg1kg respectively. relatiVe to the cont). 
Some rats in all 3 dose groups had acyclic periods and at 10mg/kg. gestation period was prolonged. 
The NOEL for female hrtility _ 1mg1kg. In a follow-up study. the undellylng cause for female 
fertility was Investigaled further. Female rats were orally dosed with DIanzapine at 3 or 10mglkg for 
2wks pre-mating, during mating. and to postmatlng day1. Oviduda removed and eggs and embl)'08 
wera collected. There was a 110ft-significant incr In pracoltai Int8IVIII and In number of females falling 
to mate. In femaIeI that mated. there __ a 21% decrease In ovulated egglllrat at 10mg/kg gr, In a 
female rat teratology study. mean wt gain and food intake at 18mg/kg was reduced and clinical signs 
wera those observed in other tox studies including ptosis. hypoactivlty. lethargy. chromorrhlnorea, and 
chromodacryorrhea, At 18rng/kg, embl)'oIfetal resorptions were incr. fetal wt deer. and incidence of 
male fetal Nnts and skeletal variations was incr, The NOEL for matemal and fetal tox was 1mg/kg 
and that lor taratogenlclty _ 18mg1kg. 

Rllbbits treated during OIVanogenesis at doses up to 30rng/kg, showed clinical signs similar to those 
observed in rats such as hypoactlvlty, ataxia, and partially closed eye-llds. Mean wt gein and fOod 
intake were !educed at 8 and 30mgIkg groups. Thera were 2 late abortions in 30mgIkg gr one dam 
was not ellting and the 2nd loSt wi. the sponsor indicated that deer fOod Intake and wt loss can induce 
abortions tl1elE:fore, these abortions wera not drug ralated, Mean fetal wt was reduced at 30rng1kg 
dose gr. The NOEL for matamal tox _ 2mgIkg. that for embryotox _ 8mg/kg, and the NOEL 
for teratology was 30mglkg. In a Segment \I study in rabbits, olanzapine caused late abortions in 
one rabbit each In 8 and 30mglkg rioIIe gr. The SponlOl contributed these abortions to dOSing 
accident in one case all'; to Pasteurella multoclda which is frequently present In the rabbit respiratory 
tract and is responsible for reproducti'<'e tract illnesses such as abortions and rnertitis. It is unclear if 
this OIVan;sm __ intact detected in the raspiratory tract of the eborted ",Obit; If such an organism was 
not identified, then a drug elTect can not be ruled out Mean wi gain was reduced throughout gestation 
in 30mglkg doole gr so did food intake. An incr was observed In early retl(;rptlons at all drug gr (2, 8, 
30rng/kg) reaching statistical sIg in the MD&HD grs. Also incr but nonIIg ir, all 3 drug grs was, total 
reSOllltions per litter, litters with resorptions, and no, of litters with nonIive implants (at 8 and 3Orng/kg 
gr), The sponsor indicated that the calCulations for these findings wet'P done using all litters including 
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those from 2dams one each in Cont and mid do5e !bat.t;ad .~ ·at ... 1;"'5. However, when 
calculations were made without the litters from U- .2Dams and'llitb JlIIIn'wiIh at least one live fetus, 
there were no differences in these parameters. M_1etal WI·was =-ill redllleCl at 3OmgIkg, no. of fetal 
runtsllitter and no. of fetusesIIitter with malformatiOns ___ min liD and MD&HD respectively. The 
NOEL for fetal developmental Iox_ 8mg/kg and'for IMt8mIlIDllZmglkg. 

Labelling: 

Pregn&ncy Categoty C; Reproduction atudles performed in rata at doles 2.5JC the maximum 
recommended human dose on a mg/m2 and in rabbits at 30x the maximum recommended human 
dose on a mg/m2 balls did not show evidence of teratogenlclty. . 

Olanzapine edministenld to the rat at doses tI>.at are 11x the maximum recollimended lIuman dose on 
a mg/m2 basis decreased male fertility and at doses equal to or >O.5JC decreased femaie fertility. 
Prec:oital period was Increaaed and mating Index was reduced In female rata dosed at 2.5x the 
maximum recommended human dose on a mg/m2 basis. DiestroUS and prolonged gestation periods 
were noted at doses that are ~O.6x the maximum recommended human dole on a mg/m2 basis. 
Matemal toxicity as rellected by reduced weight gain and food intake, occurred in rats at doses ~O.5x 
the maximum recommended human doses on a mg/m2 basiS. Early I'8SOfJItioI1s and sum and percent 
of litters with ntlnlive implants occ:urred In rats dosed at O.5x the maximum recommended human dose 
on a mg/m2 basis and developmental retardation noted at doses 2.5x the maxinlum recommended 
human dose on a mg/m2 basis. 

I" rabbits dosed at ?,8x the maximum recommended human dose on a mg/m2 basis, matemal tOXicity 
was observed as decreased food intake and weight gain. Fetal toxicity was observed In females 
administered doses 30x the maximum recommended human dllS8 on a mg/m2 basis and noted as a 
decreased fetal "'t , increased nllmber of fetal runtSttitter, and inaease in number of fetuses per litter 
with malformations. Olanzapine lias not been studied in pregnant women. 



PDF page 658

MUTAGENICITY 

The effect of olanzapine on the induction of forward mutation at the TK locus of L5178Y Mouse 
lymphoma (MLP) cetlslReport# 9/Study# 840221MLA19951LH1y Labs, IN/Jan 19851GLP. 
loti 56786 

A preliminary cytotoxicity assay was conducted in +/- 59 at8 oIanzapine cone of 0.1,1,10,50, 100,250, 
500, and lOOOug1mI. One hundred percent cell lethality noted at 25Oug/m1 in -59 and at SOOuglmlln +59; 
suspension growth was 30% at lOOug/m1In -59 and 1% at 25Oug/mI In +89 (see table from sponsor). The 
sIoubility oftast sub was verified by apecIIometrY (reIaIIYe absoItNInce); noIe that using the naked eye 
would have 1IUfIiced. The test sub precipitated at 5OOug/ml Cone used In the main IISIiiiy were: 10,20, 
40,60, 80, 100, 120, and 14Oug1m11n -59 and 100, 120, 140, 160, 180, 200, 220, and 24Oug/m11n +89. 
The positive controls used were EMS In -59 and 3MC In +89 and they produced the elql8G18d positive 
response; DMSO w .. the negativ&-'Jehlcle control. Ti18 criteria for a positive mutagenic response was a 
conc-response and at least a 2x Incr over the negative control in mutation index In 2 consecutive conc. 
The results IndlcalBd no positive mutagenic response at any cone tasted <see table from the sponsor). 
However. from the table· syrylyablljly In -S9 waS 90% at 14Oyg/m1 which Is unacceptable since cytotoxlcj!y 
of the high cone should be equal to or greater than 80% but not mom !han 90% COECD and ICH 
gylde/jnu). It Is the ~s opinion that higher cone should have been tasted; the results from this 
assay will be evalualBcl In view of those from the other mutation assays conduclBd for oIanzapine. 

The sponsor repeatBd the MLP forward mutation '1S8ay (Report 17; sap 1985) because in the above 
assay (report# 9) cytotoxicity in -59 at the highest conc was not Obseloed. The following conc of 
olanzapine were tested in +/-59: 75, 100, 125, 150, 175,200,225, and 250uglml. Martled cytotoxicity 
(suspension growth and % cloning efficinecy) was ob-..erved at ~150ug/m1 in -S9l!nd at 225uglml in +89. 
The mults indicatBd that olanzapine did not incr the mutation frequency (mutation index) of the MLPfTK 
locus compared with the negative controls. The positive controls produced the antiCipalBd response (see 
tables from the sponsor). 

Based on the above 2 assays off.1LPfTK , olanzaplne" not mutagenic under thue experimental 
conditions. 
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TABLE 1. PREUMINARY TOXICITY TESTING OF LY170053 IN L5178Y 
CELLS. STUDY 840221MLA1995. 

Day I Day 2 Percent 
Concentration CeUCounts CeUCoums Suspension 

.. TrealmeDI (JlglmI) (xlOGlml) (xl06/m1) C-rowth" 

NQN-ACID'ATED TEST 

LY170053· 1000 .b 

500 -b 

250 -II 

!OO 0..540 1.080 30 
--. 

50 1.043 1.350 71 

10 1.643 1.305 109 

I 1.875 1.290 123 
0.1 1.305 1.298 86 

DMSO (1%) 1.695 1.163 100 

ACINATED TEST 

LYi70053 1000 -b 

500 -b 

• 250 0.01'; 0.053 I 
100 1.133 1.418 129 
50 1.335 1.215 131 
10 1.208 1.613 157 

1 1.095 1.223 108 
0.1 0.870 1.395 98 

DMSO (1%) 0.885 1.403 100 

"Calculated as indicated in Appendix C. 
bChemicailoxicily. no surviving cells. 

'81 



PDF page 660

Page 21 

TABLE 5. A SUMMARY OF RESUL:TS FOR THE MOUSE LYMPHOMA 
FORWARD MUTAnON J,SSAY WITH LY170053. 
STUDY 840221MLA1995.11 

1\'eatmeot 
Conccnuation 

(I'8Iml) 

NON-ACJlYAl'ED TEST 

LYI700S3 140 
120 
100 
80 
60 
40 
20 
10 

DMSO" (1%) 
DMSO" (1%) 
DMSO" (1%) 

EMSf 620 

ACTIVATED TEST • 

LYI700S3 240 
220 
200 
180 
160 
140 
120 
100 

DMSO" (1%) 
DMSO" (1%) 
DMSQ< (1%) 

3MCf 2 

Percent 
lbtal SurvivaJb 

/I 
90 
7S 
84 

94 
96 
87 
7S 
94 

100 
100 
100 

48 

34 
61 
60 
92 
90 
92 

120 
117 

100 
100 
100 

57 

"Consult Ap~:Jdix C for calculations. 
b(Su~ion growth) x (cloning efficiency). 

Mutation 
Frequency" 

1.7 
2.4 
2.2 
2.1 
2.1 
2.0 
2.3 
2.6 

2.2 
2.9 
2.0 

41.S 

2.2 
2.4 
2.1 
2.2 
2.4 
2.6 
2.7 
4.0 

2.6 
3.7 
3.5 

26.4 

C'fK • mutants per I x 1()5 colony formiog cells. 
d(Mutation frequency of trealed culturc)l(control mutation frequency). 
·Solvent control. 
!Positive control. 
'Mean of solvent controls. 

2.41 

3.31 

Mutation 
IndeJtd 

0.7 
1.0 
0.9 
0.9 
0.9 
0.8 
1.0 

1.1 

1.0 

17.3 

0.7 
0.7 
0.6 
0.7 
0.7 
0.8 
0.8 
1.2 

1.0 

8.0 
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TABLE 1. RESULTS OF THE MOUSE LYMPHOMA FORWARD MUTATION ASSAY WITH LY170053. 
STUDY 840509MLA1995. 

Day I Day 2 Percent No. Colonies No. Colonies Percent 
Concentration Cell Counts Cell Counts Suspension On Selective On Non·Selective Cloning· 

Treatment (J1&1ml) (xIOS/mI) (x lOS/mil Growth" Plates (Mean)b Plates (Mean)b Efficiency" 

• 
J:ilmh~.u IVAIEO TEST 

LY170053 250 Dead 
LY I 70053 225 Dead 
LYI7oo53 200 0.023 oms < 1< 

LY I 70053 175 0.023 0.053 < 1< 
LYI7oo53 ISO 0.180 0.600 8< 

LYI7oo53 125 0.563 \.298 31 10 80 88 
LY17oo53 100 0.945 \.298 52 7 68 75 
LY17oo53 75 \.575 0.990 66 12 8~ 98 

DMSoe (1%) \.688 \.380 100 12 91 100 
DMSoe (1%) 1.898 1.260 100 14 99 100 
DMSoe (1%) 1.823 1.305 I ()() 12 83 100 

EMSd 620 1.163 1.223 60 216 60 66 

"Calculated as indicated in Appendix D. 
bMean of triplicate plates. 
~Ivent control. 

sitive control. 
<Culture not cloned due to severe toxicity. 

1 
II 

= 



P
D

F
 page 662

TABLE 2. RESULTS OF THE MOUSE LYMPHOMA FORWARD MUTATION ASSAY WITH LY170053. 
STUDY 840509MLA 1995. 

Day I Day 2 Percent No. Colonies No. Colonies Percent 
Concentration Cell Counl$ Cell Counts Suspension On Selective On Non-Selective Cloning 

Treatment (11g1m1) (dOS/mI) (xl06/m;j Growth· Plates (Mean)b Plates (Mean)b Efficiency" 

• 
ACllYAIED TEST 

LY I 10053 250 0.030 0.045 < Ie 

LY I 10053 225 0.098 0.338 6· 

LY110053 200 0.293 1.553 26 II 108 94 
LY I 10053 115 0.615 1.530 51 10 16 66 
LYI10053 150 0.128 1.103 69 14 98 • 85 

LY I 10053 125 1.223 1.658 112 13 83 12 
<J 

LYI700S3 100 1.260 1.815 131 10 8l 10 l::: 
LY110053 75 1.553 1.155 lSI 13 10 61 

DMS()< (1%) 1.125 1.350 100 11 124 100 
DMSOC (1%) 1.200 1.575 100 13 120 100 
DMS()< (1%) 1.200 1.680 100 11 100 100 

3Mc<I 2 0.488 1.433 39 115 69 60 

"Calculated as indicated in Appendix D. 
bMean of triplicate plates. 
~olvent control. 

ositive control. 
<Culture not cloned due to severe toxicity. 

-0 
CD 
ca 

CD 
w 
CO 
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TABLE 3. A SUMMARY OF RESULTS FOR'lHE MOUSE LYMPHOMA 
FORWARD MUTATION ASSAY WITH LY'17U053. 
STUDY 840509MLA1995.· 

Concentration Pen:ent Mu~tion Mu~tion 

Treatment (f'i/mi) Total Survivalb F~ Indexd 

NOI'l-ACIIVATIID TEST 

LYI700S3 ·250 
LY170053 22S 
LY I 70053 200 
LYI700S3 175 
LYI700S3 150 
LYI700S3 125 27 2.5 0.9 
LYI700S3 100 39 2.1 0.8 
LY I 70053 7S 65 2.7 1.0 

DMSoe (1%) 100 2.6 
DMSoe (1%) 100 2.8 2.81 (1.0) 
DMSoe (1%) 100 2.9 

EMSf 620 40 72.0 25.7 

AcnyATE) TEST • 
LY170053 250 
LYI700:S3 225 
LY I 70053 200 24 2.0 0.7 
LYI700S3 175 38 2.6 0.9 
LYI700S3 150 59 2.9 1.0 
LY170053 125 81 3.1 LI 
LY I 70053 100 92 2.5 0.9 
LY170053 7S 92 3.7 1.3 

DMSO" (1%) 100 2.7 
DMSoe (1%) 100 2.2 2.81 (1.0) 
DMSae (1%) 100 3.4 

3M0 2 23 33.3 11.9 

"Consult Appendix D for calculations. 
b(S~nSiCn growth) x (cloning efficiency). 
'1K . mu~ts per I x I ~ colony forming cells. 
d(Mu~tion frequency I)f treated culture)l(conttol mu~on frequency). 
'Solvent conttoL· .. 
fPositive conttoL 
!Mean of solvent conttols. 
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The .-ff-..ct of oIanzapine on the Induction of DNA rePl'ir synthells In primary cultUl8I of adult rat 
hep!!!:A.-yt.eSIRepo~ SlStudyh 830712UDS1C95&830719UDS1995JLl1Iy labs. INIFeb 19841GLP. 
101# 56786 

Primary cultUl8I of adult FIIICher 344 rat hepatDcyII! were "IMd. CrltBria for IJ positive reaponle was at 
least 2 consecutive cone produce net nuclear grain C9Uf1l (NNC) 8lCCe8d1ng that of the negative control by 
3 I.d. Induction of UDS was measured by autoradiography. positive conttoIIlnc:lllded the pro-GIrdnogen 
2MF and the CBlcInogen MNNG. EIght oIanzI¢Ie cone were IIDIted ranging between 0.51D 
1000nm0Uml; bull fOrleleclltlg a-conewaa notpcovlded. T1Ie,..... ehowed thatolllnzapine did 
not Ind_ DNA repllr ., ........ at any cone ..... 1Iow8wIr. IJ nlllbd Incr In UDS waainduoed by 
2AAF" MNNG; the BUY was repeIIIId wIIh IimIIr rWuIIa. .rlolllhlt 1ndMduIII_ MIl not 
prpyIdId and the basil fpr a's*" of cpnc WM opt gpyIdtd II MIs 

The effect of oIanzapine on In vivo Induction of micronuclei In bone IIIII/T'DW of ICR mlcelReporII\I 
33IStudy# 911021MNT1995JLl1ly Labs. IN/Apr 1992/GLP. 
Loll 58962 

OIanzapine was administered by gavage (III a suspension In 10% wIv aqueous acacia) ID male and 
female ICR mice at 11.5. 23. or 48mg1kg for 2 days. The dcY __ were saleClBd based on a preliminary lox 
~911014MTT1995. at doses 62.5. 125.250. and 5'"..oomglkg and estimation ofthemadian lethal 
dose (see table below from sponsor). The madlan 1e1t .. 1 dose was 125mgncg with no deaths at 62.5rrojkg 
and the estimated mini ,..thaI dose was approxirnat-.dIy 92mg1kg. Awl mIceIIex were administered 
oIa.'1Z8pIne or cyclophosphamide (the positive Ct"JIltrol). AnimaIe were killed 24hr aflIIr the 2nd elM ... and 
bone marrow collected and 1000 peElanlma! were examined. CrItIIrIa for a vaIld test: the dIU!! dose 
should be the MTD and both the negative and positive coubols should produce MN (PCElNCc ratio) 
within the historical data. Criteria for a IY.-ItIve I8lponse: dOle reIatIId Incr In PCE where \he no. of MN Is 
statistically higher than the concuman! cont value .. T1Ie fnun. showed no Iner In MN • any cone of 
olanzaplne. a sig Incr noted In CP t;O~ ID the neg conbol (table below from sponsor). The HD 
tesbBd could have been higher besed on m. results of the preliminary study. 

-,01 _ _ • Pr" . ,Dooo "-""" ...... -, _ 0' :" 

(LY'''III53) 01.- by ~ to Jell ..... s.dr 9110.4MtTI995. 

_to a.-yotlw"old._ofMlcoon I IlIdI'olyclvomMlc 
"W1hIooy-. in ICR __ LYt7OOl3 bV Gavage. 

LY.1IlO53 6~ 

LY.7005J ,2!I 

LY.7005J 

LYI7005J 

........ 1OIdy-.AII ___ -doo:::; .... _,_ poriooI. 
.A.II ...... -............. I ........... ~ ..... __ c.-. ·,_01_--, ......... _ _ I00I ____ 3_01 ...... _ ____ _ 

'_1 __ ......... _ """..-..----"""'u . .. --......-_./1 ·'9·-____ doolOldy. -.-_I00I''' ___ ,--,,,-"""_---2O_aha ......... 'AII_ ..... _. __ .. _ 
1JIGD-'1 t. l..atIIIIIo..; ............. , __ :" 

IIIudy ~t02tMHn'" 

Sea 1\ ... _~ ... 

Malo .......... 0 Uto.4 '.4%1.1 
LYI7005J 11-' 0.71(13 1.4:t1.1 
LYI7005) 2J 1.fb.;.)'! O.4iO.9 
LY.7005) 46 1.0:1:0.4 .. -
efI ~ 1.0±Ii..5 IO.2:tl.6·· 

0.1. 

Female _ ... 
0 I.Jtc·-' 1.1112.1 

LYI7005l II.!! , .• :to." 0._-' 
LYI'700S) 2J 1.lto.l 1.2:1:0.1 

LYI10IISJ 46 •. 'to.l 0.1iO.' 

efI 2J 1.0tf).4 12.1t:1.9·· 
0.16 

pooAecII p • 0.01 

• Two equal. ' 

b "' 
II' vu- aft IDtUI t so for S uiJnlllltralmeftl ~ 
, PCE: palydo_ ~ NCE: ......;,~ ay1brocyIc. 

4 MPC::2: .kIT ' 1 poIydw ·w etyIhroc:yta. 

• 1"- ..... KKia pYeft le • cDc ¥OIwrw: of 20 mIIq. 
, C)c:q.ml,t. '1 (CP) tened u tile po&itift control. 

· -= _."-1poo1od_ .... 
uC::i-.ifi('i'I'" i"('",a~ in Ihfo lM'idf'ncf' nr MPC'T, n< 01 



PDF page 665

• The effect of oIanz8pine on the in VIvo inducIion of SCE'" 'bOnelNi&OW of Chw-
hamstarslReportl10/S1udy1840320SCE199".JLIIIy Labs,lNISep 19&4IGLP. 

Adult female Chinese HamsIBra (32-39g) were used. BrdUr:i tabIeCs were /mpIIIn1llld I.e. InID the lhaved 
abdomen of these hanII.lIn. ThnIe hamstarlwerelBStlid per natrnent gr. 2 aninIII for neg cont and 1 
for positive control (CP); the UN of 2 and 1 harnllllf1J for the neg 8IICI poeIIIw control gr __ deemed 
IUfIIcient baled on histDric::aI data from the sponeor's lab. Aft In a1kW Irr_,latlun of BnlUnI tablets, 
o/anmpine __ orally dolled IIV gavage at 12.5, 2!1, 50, or 11lOrng1kg; IIIIinai8 Wl!l!9ld11ad 21hr poatdOIe 
and bone IIIIIITOWW8II'1111'iCM1d 8Iid procnled. FoI'ctUi,xkily,100 mtlaphu celllperlUlimllwere 
IOOI1Id for 11t, 2nd, or 3td dMIIon. Incr In ceIi dMIiOn during the 1" pi-. wIItIa dIIc:r In the number of 
cell dividing In the 2nd 8IICI 3td dIvIIioIiSlndk?W abnClrmaIIaIln eel ~ -A cpd to Induce SCE Le. 8 
poIiIIYe reepcII1I8, II that which can Induce a doIe-nIIatId Incr In see In 2 doIII with llaliltlcal difference 
from the neg cant UIi1g DunneIl'I t-lnl For aU o/anZIIp/ne grs, CP, and the neg contm/ groups, 25 
metaphaseslanlm8lwerelCOnld. OIanzapiM did not Ind_ ICE In bone manow when admnletared 
orally to ChlnMe Hamata ... at doles upto 111Om1J11cV daM. 

SUMMARY AND CONCWSION OF MUTAGENICITY: 

The mutagenicity potential of oIanzapine was evaluated In 2 In vitro and 2 In vivo 1ISI8YB: the MLPITK 
forwanl mutation and the UDS for the in vitro tests and bone manow MN In mice and bone marrow SCE in 
chil16S8 hamstars for the In vivo assays. OlanzapiM __ non mutagenic In any of thMe _ys under 
Ihese experimental conditions. 

Dr. R. Hollenbeck rI\/Iewed the Ames bacterial assay and staIIIId thst oIanzapine __ not mutagenic in 
bacteria at cone ranged between 0.1-1000ug/m1 (Original summary Aug 20 1986). 

Dr. L. Freed revieWed Ames IIIS8Y In E.coli, in vitro Chrom. Aba in CHO celli, and In vivo induction of MN 
in bone marrow of ICR mice (also aviewed abO'o/II by Dr. Alrakchi). In the Ames !ISS8Y. the only tester 
strain assayed was E. coil wp2uvrA' at cone betMen 250-4000uglplate In -S9 and in presence of S9 cone 
ranged between 312-5OOOug/p1ate; oIanzapl!le __ not mutagenic In tII .. ~. OIanzaplne did not 
Induce chromo alliin the In vitro CHO ceUI at cone upto 375ug/nl~ Dr. Freed indicatlld that this assay 
failed to foIiaN the OECD guidelines and may not be adequate (no data showing cytotoxicity and only 100 
metaphasesldose were analyzed Instead of the recommended 200/c0nc). In the In vivo bone marrow MN 
test In mice. olanzaplne did not Induce MN at the doses tested; Dr Freed similar to Dr. Alrakchi. 
indicated that the HD could have been higher since no bone manow tox was eYIdent. 
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Carclnoganlclty Stud ... And DoH-RIInga Finding 

Selection of doses tor the can:Illogenecily studies 'tor mice and rats was based on 2-wk and 3-mo tax 
StUdies In each species. The 2-wk and 3-mo ~ finding studies tor the mouse are reviewed 
below, the COII1IIponding studies tor the rat were I"8't'ieMId by Dr. Hollenbeck and are inciuded In 
attachment A. 

Mo .... 
3-month toxicity study by oral gavageIstudytI M010901Tox reporIIJ 32/UIty Rea. Labs
INf1991/GLP. 

58962/purfty 100.2% loti 
Specleslwt/Age: CD-1 mouseIInltial mean wt!I-d. 24.7!1.8g males and 20.4!1.3g females! 

~ initial age. 
DoaeIduration: 

No.laexldose: 

3, 10, 3Omg/kglday tor 3mollthl by oral gaYIIgII; control gr administered the 
vehicle 10% wlv aqueous acacia solution. Few drops of limethlcone emulsion 
were added to drug and control suspensions to decrease foaming. 
101aex1dose. 

Parameters measured: ciinlcal signs and survival (dally), B.wt (weekly), hematology {at 2months 
(51sex/dose) and, end of study (survivillfJ rats); orbital sinus puncture; non-falting at 2months and 
fasting mice at end of study), ciinical chemislJy (end of study; tasted mice), enzyme induction (by 
measuring the activity of hepatic lHlitlTJanlsote ~thylase (end of study 51aex1dose), organ wt 
(kidneys, liver, heart. spleen, uterus, and testes), gross exam and histopath (all grs). Statistics by 
Dunnett and Bartlett teak 

Results: 
Survival: 100% in MD&HDI and LD&MD!1I, only 70% in Lot (7/10) and 80% In HOm· (8/10); also 1 
each m and f of control mice d~. Deaths were ac:c:idental and occurred early in the study . 
• one of these males was killed moribund and Its the one with histopath findings in the spleen (see 
histopath section). 
Clinical Signs: hypoactlvlty and sternal recumbency noted in all drug g11l dOlling 1st 'llik of study, and 
remained in the two high doses till end of study. Other signs mainly notad in males included rough 
hair coat and soiled genital area. 
~ no change in mean wt or wt gain in males but a signfficant ir.crease in mean wt at end of study 
and wt gain .of all female drug grs (non.oose dependent)(tabie below from sponsor). 

TABLE. SUMMARY OF GROWTH AND SURVIVAL Of' MICI! RI!CEMNO 
LYI70053 BY GAYAGE FOR 3 MONTHS 

STUDY 1101010 

- - .... 
WeipI 

_. 
w.tsI>t II WeiPI 

~ .. sa.n '" -'" 00iII 
(~) (JJ - (JJ (JJ 

MAUlS 

0 :IA.6 9 35.4 10.1 
J :IA.4 10 ]!I.o ID.6 

10 25..5 .10 ]!I.) 9.7-

JO 24.4 • :MoO 9.7 

FBMAU!S 

0 20.4 9 21.1 7.6 
J 20.4 7 n. ••• 11.6·· 

10 20.4 10 30.1· 9.7· 

JO 20.2 10 30.00 9.1. 

·Sinuficanllv dift'erenl from ronuoL pS.05, Dunnett's t"MMailed"r"'. 

... 11 If 

),,>0 l' 

...-'l~ 
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Hematology: after 2montlw, the Ollly elfec:l was a Ilgnlflcant dec ...... In RBCe (8.S%), Hb (6.S%), 
and PCV (6%) noted In HDf relative to the control values; this was not found In males and the values 
for Hb and PCV were comp8t8ble to thole of the control It tenninaIion. The wac count was 
mocIerat8!y reduced in HDm after 2months (non significantly, 47% of control). At tennlnltlon, HDf 
had a elgnlflcant dec_ (9%) In RBC relatiVe to the control. The wac count _ dOl .. 
dependlntly reduced In MD&HDm expressed as reduced leukocyteS (S9&72%),lymphocytes 
(52&68%), and neutropIIiIs (also noted In LD; 48, 71, and 80% in LD, MO, and HO respectiv9\y). In 
females at termination, the data were Inc:onaiItent Iince a slgnillcant Increase In leukocytes was noted 
at MO but a signillcant deCI.Ue at HO, Jymphocytes however, were significantly reduced in HDf 
relatiVe to the control. Also, noted WIll a signillcllnt (ftduction In the , of monocytes In MO&HOm at 
termination. 
CUn!ca! Chemlstry: non-dose dependent and scattered IIndIIigs were obIe!ved. In HOm, the!e was a 
signlfic:llnt Inc,..... In BUN (58!21 VI. 27.6!8.8 control; p<0.05) lind an Increase in totel protein 
levels, pertlaps due to increaIe In Alb. BUN was also inaeased signlfic:llntly In Hot (3S.7!13.8 VI. 
19.4!S.SIn control: p<O.OS) and the AST level was signillcanlly e .... teeI In Hot (160!74 va. 93!22.S 
In control): p<O.OS). No ott..,. findings were obsetved. There was a great deal of Interanimal variation 
In clinical chemistry parameters. 
HeD8tic Enzyme ActIvity: no increase was measured in p-nitroanisole ().(jemethylase mean activity of 
any drug gr. indicating that L Y 17OOS3 did not Induce enzymes in mice at doses upto 30mglkg. 
Oroan wts. There was a high variability In the absolute and ralative wt of the s~n In all male grs 
including the control. In females, some of the changes noted were related to the increase in mean WI 
of mice in drug grs: a significant increase was measured in the absolute liver wt of LO&MOf but not in 
Hot. 
Gross MQrphology: there were no dl'llg-related gross findings in any gr. Esophageal rupture was 
observed which was considered secondary to gavage accidents that contributed to the deaths. 
Histopathology: main finding I.,cluded lymphoid Jeplatlon of the IplNn In all drug grs with severity 
ranging between marKed (2. '.Of), moderate (3110 each HOm&HOf), minimal (2110LOm, 1/10LOf, 2110 
each MOm&MOf), (slight 3I1lJ each control m&f, 2110LOm, 3I10Lot, 3110MOm, 4110MDt, 6110HOm, 
7/10HOf) ; slight hemoslderosis'tloted in all grs including the controls. Also In the spleen, minimal to 
moderate multlfocal lymphoid necroell noted In HO mice (1-3 of 10 mice). Mammary gland 
moderate aclnar hypertrophy in MOf (3110) and Hot (5110), moderele ductlll actIIlla MDt (1/10), HOf 
(4/10), conl f (2110), and slight ductal eplthe"al hypertrophy in Lot (1/10), Mot (6110), HDf (6110), 
and cont. f (3110). 

Summarv and COnclusions: 
Oral administration of L Y 17ooS3 to male and female mice at 3. 10, or 30mg/kg for 3 months produced 
CNS clinical signs such es sedation and hypoactivity during 1st wk of study In all drug grs. nlese 
signs disappeared in LO but remained In MD&HD mice till end of study ~iematology findings noted 
atter 2months and end of study includ~ significant decrease in RBC and WBC parameters in HO 
mice. There were no gross findings and histopath was limited 10 some ~/mphoid depletion and 
necrosis of the spleen, slight epithelial hypertrophy and moderate ductal ectasia of mammary gland in 
MO&Hot. It is concluded that 3mglkg I. the NOEL Ind 10mg/kg II ,. LOEL due to slight histopath 
findillgs and hematology findings. 

Comment: 
Concurrenl with the above study, a 2-week pilot toxicity study (#M1:3390) was conducted to determine 
MTO in mice; a summary was attached es Appendix J. to the 3-mC'Jnth study report. CO-1 mice 
(51sexldose) _re orally administered L Y 170053 al 45, 10, or 101Jmglkg/d for 2wka. Mice were 5-
6wks of age at study initiation with mean WI ~s.d.) 27.3,:!:2g m and 22!1.5g f. 
Survival: All HOm and 41SHOf died on day 3 of the study, 315MOm and 21SMOf died by day4; all LO 
and cont mice survived till end of study. 
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C"'ir" SIgIll:11t 3days: hypoIic:tMty In LD, Mnlicc:onelO8e In MD, 8IId COIIlIIIOM In HD; 1t-.8Igna 
IIIII8d ___ hr poItdoIiIlg o.y. ~ allUrvIvIng mice __ .. ,1icomII1DM lmmedllte/)' after doling 
then ~ for le'lier'll hrr, poellbe, From dlly7-4f1d aI IUIVMng mice _ hypaIictIYe after 
doling, 
B.wIt2x !II( wk!: _ wt 8IId wt gMI Mr8l1gntllc8lill)' deal rid thftlughout the IIudy In LD&MDm 
howMIr, LD&MDf _ wt 8IId wt gaih _ IimIIIr to the COl.'" Nola HD ftnIII died -'Y. 
Hemrh + m: IIgnHlcant 6nn related deCI BII. In IynlpliOCY* Md neuII'ophHs In ... and female 
mIcI. n- deCl'eelMIed to depletion of IDtalIeukoc:ytIt CIUIl PI 1 III count _lightly increilid 
(non doll dependently). . 
G""!re! ChtmIs1l'G • trend toward rna .... In BUN and hepatic -llYme edMtIes (ALP, AST, ALn In 
boIh .... from LD&HD. TlIe enzyme ciIangeI_ also elel;ated In the lingle uvIvIng 100mg/kg 
doled r.m.Je rnot.e. . 

'Thera WWII no organ wt. groa morphology, or hiItopIlli done ui:ept groa __ done on the 
......,. th8t died; no IIndInga were obMrved. 

II II concluded that. NOEL could not be eltablilhed and the LOEL II <45mg/Icg be8ed on deaeMIi In 
B. wi. hematology IIndings, and changes In enzyme activity . 

.. 
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• Oncogenic Mel blood IIMIIIIn CD-1 mIcII given oIIilZliiPl- _ by gIIV8ge for the dUlllllon of 
thel!' .. ~1Report 48/8Iudylf M028II1, M027V1(~ i.nId liD • MC2827), -.I 
M028911U1y Rae ~NIReport 0818: 8ep 1111WStudy ~i Nov 111911GLP. 

Study M02881 _ c:onducllld tD m I I I ... pl.l.". IIMIII Mel ~ throughout the IIudy -.I 
Ille •• morphokJgIc: cI18ilgM In lymphoid a... Mel bone illlmlW lit 3Il10. 

StudiM M02881 Mel M02791 _ Idellilc. In jlioluWl, ....... I, Mel doeeIltiey __ IniIIaIed 3wks 
IjIiFIt liD faellllala deeIng wIIh large I of nn.II. 

I..0Il 58882, jIiIIIy: 100% 
Sop' "'1'9 CO-1 ~ _ wt!s.d. mallie 2U!2.1ig Mel 22!2g for ternlill sIudyt 
MC2827 Mel for IIudyI M02881 ,.... wt .. 28!1.8g Mel for., Ilu' 21.5!1.3gI8-7wk initial age. 
[)gH/DwI!Ioo: So 10, 3Gt2O"nIg/IIgI18m far maIee -.I 21mo for tern.11E rtudy MC2827 end 15mo for 
baCh _ rtudy M028911<n1 gav. (2.5mIIkg volume; pvIIgII_ nil cte~ fNW foocIlldmlxlunt 
...,.' the diUg _ not liable In food); c:onIrOI gr Idlillilirlelad111mftg of the WhIc:Ie (10% wfy 

Iq~ ICICIa 1OIuIIon). Few IdOpI of IImIIIhIcone emuIIIon _Idded In dNgend control 
suspensions 10 Ilea II.a foelllilig. 
No.lHxIdoH: 151rex1c:on1r01 gr end 421rex1do1e for diUg grs for IIudyI M02891. 6OIrex1gr for ~ 
M02791&M02691 (MC2827) . 

• dolt deer to 20mg1kg on day 100 due to mortalItY I. Ph In ""'" IOd .Ja' otytrppenla In these 
mB. . 

Due liD drug-nIIIted 8IIII.....w..a. mIcII __ houIecIlndIviduIIy lifter 7mo of doling; initially there 
__ 3mlc:elcage. 

Parametens meaunld: c:linlc:lllignr end IUiVIY1II (drily wIIh IhonIugh ~ WMkIy), B.wt (w.Idy for 
Ilia 1st 3mo then wary 2wka), '-oct IntIke (weeIdy for the 1st 3Il1o then .-y 3mo1, hemItoIogy (3, 6. 
12, end 15mo (M02891) and In ~.Iit iMICiOjIiFY (MC2827); 3/MXIdoM for #M02891 end 
2Q/rexidole for tM02791&M02891; OItIiIaIIinUl punc:Iure), c:Inic:aI c:IieInIiItTy (at 11OCRIPIY), 
Ioxlcokinellcr (0.5 end 24hr II 8, 12, end 15mo; blood bled from Ilia OIbitIlIinUi (non-fIIt!:1g mice) 
will be c:oIledad from 31rex1dollllll,,_ poi.!l) orgill wt, groa _ Mel hIItopirth (III grs). 
Slaliltlci: Dunnett'. t-teltlANOVA; for tumor 1nc:Idenc:e, del. iWIPOIlIe- lifter adjustment for 
mortIIIty (P ~to'. trend 18et). 

Baril for dole rele ellen: IUbclironic 3m lox and PK rtudIer. 

Results: 
SuiYlvll: in miles ranged betw ... 68% in coni to 22% in HD -.I, In fernlle., 58% In coni to 32% in 
HD (_ ItIac:Iied IIIbIe end ftgin from the rponror). 
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~-\l't +- \A. U L). t b"(De~. .:, ~ i... Il','~ !IDA (j.O - 59') .. / 0 la~·gfitv.. 

Table F-2. Summary of Orowtla, SUrvmJ, Mel Food ConsumptIon for CD-1 Mice Rlcetmg 
OIenzapine by Gevege for lhIIr LIfe Span. ' Study MC2827. 

-' Mean Body Nu'mber Fin.1 Mean Body Mean 
Weiahl .,r MeanBodl Weilhl Dally Food 

Dotc: at Start Survivors" Weilht'> Gain Consumption 

(malkglday) (a) (fl·) (g) (J) (a/mouse/day) 

• 
Males 

0: 28.6 68 39.4 10.5 S.S3 

3 . 21.1 67 39.3 11.3 S.87 

10 28.7 40 38.4 9.8 6.19 

i:l 
30120 28.S 22 39.3 11.0 6.67 

, 
Female. 

O· 22.0 S8 34.5 12.2 S.S2 

3 : 22.0 so 34.9 12.1 6.22 

10 " 22 .• 40 34.7 12.3 6.25 

30120 22.0 32 36.2 13.9 6.4S 

"Number of a.leallUtViviDa 19 moolba IDCI female. nrviving 20 monlba. 
b Appro:dmately Day S7S for maleJ1 IIId Day 637 for fema1e.. 

( 

'l 
'i .... 
i 
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• FIgure F-~ 1 Survival. 
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· FIg," F-2.2 Survlvel. 
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""'" 

cUnIal -'vile: hypoac:tIvtly nOted In ... 111 ..... In \he drug IllS within 15min of doling, and MYeI1ly 
wa dill' dependent. Mice doled LD or MD .lIIed IiypoacIIvIy during tile 1st 2-3mo, thole doled 
HD, mice AIIIlIIined hypollCllve • end of ItUdy; recIuc*Ig dCIM III 2Omg/kg had no eIr8ct on !his Iign. 
~ In tile MD Mdtor HD IhaWed .. ,. II,"". I. noI8d _ ilCl 'd tilling, rough t.Ir COld, and 
ding. Rough com and ding _ caerved • end of IIu1y In MD.wJJor HOm. Other ligna In 
IiIIIIea Included high IncI1ence of dlat8ndecl pen" 8IICI p81pable abdoml .... _ nIiatIve III the 
control gr. Fern .... of MD Mdtor HD had high IncI1Ince of nodulee nUtIve III tile control. Other 
ligna _ common among .. drug and control gr. or _ only In ¥elY taw mice In the drug gr. 

Body wi: final ...an wt or wt gain _1ImIIIr ileNMII cant 8Id drug IllS (see allllctied tigIIIw from 
IPOIIIOI"). Mean wt and wt gain W811ig .. eduoldln MDIHDm _tllllI aIIlIr 1 me of dosing and until 
monItI13 of tile study. Mice reach max B.wt (1iIIIIea) MIUII1 tile 9th month of life, at thlllIme, 
MD&HOm had 7 and 10% raductlon In _ wt .-.pecItJely, nUtIve III \he control. Mean wt In 
r." lin doaed 3OmgIkg, W8I reduced and ooclIll);l8Iy lUChe1atallltlcal aIg. However, when the 
doaft was raduoed to 20tng/1qj the B.wt and wt gain _ IimIar to the CXIr.l In LDf, mean wtwa BIg 
ina" during tile 1st 5mo and monIh11 of 1 ... t".4. ~ wt and wt gain In LDf Inct 4 & 12% during 
monItI11. Also In MDt, ...an wt wa ina" during the 1st 10w1c1 . 

• 
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Rgure F-1.1 .... n Body Weight. 
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• FIgure f..1.2 .... n Body Weight 
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Food Ilrian: food Intak6 was nleasured WMkIy upto wk13 then fNfKY 3mo till end of study. The 
sponsor analyzed the daIa based on 2 phaes: the 1st 13w1a1 and. wk40 after study initiation 9 end of 
study; note that the dose was reduced from 30 ID 2Omg/I(g during the 1st 3mo of study. Also. food 
Intake durInQ the 1. 13w1cs was based on gm per cage per wk (3 mIceIc:age) that was converted ID 
gmlmousefday prtor ID 8I11i1ys1s. However. der wk13. food Intake was based on individual II'ICMe 
consumption. Du,ing the 13w1cs, males In HO oonsumed sIg more food th8n the CCII'r.pondIng cant 
(22%). Food Intake was alia Inc:r In MOm during wks 1.8.9.11. and 13 hcNte"... this Inc:r did not I'INICh 
statistical sIg. From wk40 II end, mean daly Intake for males In aU dole gr was more th8n the cant 
by 7. 14. and 20% !1IIIpI.:IiveIv for 3. 10. and 3OI2OmgIkg. FemaleS during the 1. 13w1cs (few 
excepIIons). ate sIg mont thr.n the cant by 12, 11. and 11 % for 3. 10. and 3OI2Omg/IqJ doses 
A!Ip8dIveIy. From wk 40 II end of study. the IMl'IIge dally Wake for twmllllC was sIg more Ihan that 
for the cant by 13. 14. and 19% respecII\.Wf. Thele!onl. 8 COI11IIaIion t.tw.n wt loa and food Intake 
did not exist. 

Hematology: drug-related eIfec:IIlncIuded: dos&-nllWld (MD&HO nllllnly). deer In WBC (~70%) In 
males nllUlting from • dea mainly In I'fmphac:yta and neutrophIs. aIIo. _ R8C paramatera _ 
dea dose-dependenII though the changes did not reach statislical 1Ig. The lymphocyte count was 
deer 70&87% In MO&HDm respectively. and the neutrophU count was deer 34&29% respectively. The 
monocyte and "'nophU counts _ also reduced IIg and dose-dependently In MO&HOm (8C&84% 
and 90% respectively). In females however. there was a slg Incr In WBCs and lymphocytes In HOf 
although there was a gnsat deal of Interanlmal variaIIon In values. A dose-<lependent deer was noted 
In -.lnophlla (Big only In Hot; 90%). 

In the supplM'lental studyt M02!!91. mice were adminIItered oIanzapIne • the same doses above (3. 
10. 3Of2OmgIkg) and monIIDred for TK and hernaIDklgy at 3. 6. 12, and 15Il10. There was a dose
dependent deer In WBCs (mainly lymphocytes and neutrophIIs) this time In both males and felRales at 
3. 6. and 12mo but, no effect In lIth.r •• x _ maaaurad at 15mo and also In males at 12mo <_ 
attached IabIes from the aponaor). Also. the Manoa and Eoe count was deer In both sexes I8W11'8I 
tIrnea reaching sIg In MD&HD "'3. 6. and 12mo. The changes In RBC pilanl8lBr8 were random and 
usually r.on-dose-depend 
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Page 186 

AppendIX H (Continued). 

~lijp-'loc:,., lad Neuuophil CoaoIr in Female Mice It '/aMJI SampIiDg ImemlJ. 

MOIiili 
3 6 12 15 

Dole Lyms Neuts . Lyma NCUII Lyma Neall t.,ms NCUIS 
(mg,tg) (1bf\1l) (Ib/pl) (Ib/pl) (Ib/pl) (1bf\1l) (dI4d) (dI4d) (tbIJIl) 

0 3.93 0.700 6.03 0.967 4.583 1.833 3.13 L'i8 

3 4.08 0.667 2.75- 0.733 2.917 0.717· +90 1.85 

IJ 2.72 0.517 2.18- 0.333- 1.950· 0.667- 1.88 1.42 

30120 0.98- 0320 1.66- 0.520- 2.000- 0.7S0· 2.43 1.42 

.P<I).'35. TwO 1U1ed Tread T 011 RlDked 0111 

'DIe decreueI wbieh Occwied in ocbtt iI'.ukocyIic puamecelS. e." iiIOIIOC)'tec IIId eosiDo-
pbIIa. were IIDI ccaslda1ld iDIriDIicaIIy inqIonaDi bClcaase !bey _ "lllicipoied with the de-
creueI in lyiIIpboc:yIe and MUliopbi1 c:ouDiIlIIII_1IIeze6R d -my IipificlDce 

AdmiDisIruioD of OJuz.piDe (LYI700s3) was asrociemd with Ilisbt to iiIOCIenIe reductions 
in leukocytc.l~ .. mel neutrophil COUDts at the 3-, ~ gd 12-month time points but 
!lOt the IS-month time point In males. these changes were obIerved in the mid- and high
dose groups at 3 and 6 months. and in all dose groups at 121110111bs. In females, the high
dole was ~ at 3 months. and all dose groups were Ufocted at 6 and 12 months. The 
meaDI of lympbocyte and neuttophil counts are IIbuIated bekrN: 

Lympbocyte and Neutrophil Counts in Male Mice at Various Sampling Inten'als. 

Monih 
3 !i I~ 1~ 

Dose Lyms Neuts Lyms Neuts Lyms Neuts Lyms Neuts 
(mgIkg) (tbllll) (tb/J.Il) (tb/J.Il) (tbllll) (tbIIll) (tbll!l) (tbllll) (thllll) 

0 4.03 1.017 4.98 1.000 6.97 3.97 4.67 2.42 

3 3.95 0.717 3.28 1.867 3.33- 1.33 2.80 1.74 

10 1.45· 0.300· 3.13· 0.667 2.13· 1.17 3.45 2.37 

30120 1.22- 0.250- 2.58· 0.650 2.20- 1.53 

·P<O.05. Two Tailed Trend T on Ranked Data 

qq 
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Clinical Chemlaby: gI!!CQIe was deer don 1ependenIIy in MO&HD mice, I!!UN incr d_ 
dependently In MD&HD mice. enzyme ~ In I-' were !ncr ell In both _ end U- mat 
did not reech llIIIiIticaIlig Ihawed high v.rlabiI,. BUN IeveII iller 41~% In malls and 28-89% In 
females. ThIa!ncr was8CCOl'1plll1Ied by .. !ncr In ilOlplilc phoepIia IIMiII (17-27% In :~Drn&t). 

Dose Glu BUN 

0 1~ 32;!:3.0 
(135;!:5) (27!2) 

MD 99;!:9 45;!:3 
(102;!:7) (34;!:6)a 

HD 81;!:10 82;!:7 
(70;!:7) (51;!:8) 

Dose ALT AlP AST CPK TG 

0 43;!:5 50;!:5 87;!:5 121;!:1i! 84;!:4 
(33;!:2) (59;!:4) .. (85;!:6) (l54,i19) (53;!:3) 

MD 74;!:13 48;!:3a 112;!:10 44l';!:122 34;!:3 . 
(33;!:3a) (68;!:5a) (108;!:10) (273;!: 74a) (52;!:4a) 

HD 53;!:8 55!7 108;!:8 413;!:90 21;!:3 
(50;!:9) (57;!:5a) • (150;!:13) (345!58) (38!4) 

vatues are me&I1S;!:I.e.m. 0 are values for females 
- All values are abltialically Iig dllflnnt from IIIe c:ont lillless i idIcet8d 0ItieIwiIe. 
a :lot slg different from the cont 

Chol 

136;!:10 
(90;!:3) 

108±7 
(86;!:5a) 

81;!:8 
(8Ot6a) 

EJectrolyte levels were also alfected in males and f.1I lira inc:IucIiIg small but Iig deer In ca in 
MD&HD mice (3-8%). In males, IotaI prote!I1s and Alb levels were deer In dose-<Iependent manner In 
MD&HD animals (p<O.05; 8-18%)(also globulin in HOm). SOme of U- pai'1IIIlIIttn --., Blmllmty 
affected In females but the values did not I1I8Ch statlstical slg. -, 

/00' 
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TK Ana~ (AOME ~O): DIaIma cone. ina with dole tIIIa n:r _ non·IIII .. , there _ to 
be no _ dIII'erenc:e at the 2 low doaea. 0IUg _ not deladable by 24hr pil4Itdoae In any gr 
indicating no accumulation. Due to high mortIIIity, plasma IaveII _ not m rullAld In HOm at 15mo 
and there _ a large InteIwIimaI v.1atIoo In femllel, the no. of .1iI,18II _ ..... (..-2) or drug _ 
Bla. Table below ~ IMaII pIaema levels over the 15mo period (!s.d.): 

Dole 
(mg/kg) 

3 
10 
30120 

plasma cone (ng/mI) 
males fell Ilet 

~16 
160!36 .. 

" I.d. not reported . 
.. data not calculated for males due to very low veluM at &no and abIenoI of data at 15mo due to 
high moi1aIIIy. 

Table below provides mean~s.d plasma levels for each time period: 

MeeD I'IaIIna ConcennIiaas (na/IDl t 50) of L YI1fm31'a11ow1D1111e 0aI 0Ir0IIIc AdI:>IaIIInIIar of 
LYI700S3 ... Malellld "-IeCDI Mi:elar 15 MooDI(Tlllicolol)'SIUdy Mll2l91) 

0- TillIe Monlll6 MadIII1 M<-h15 
(mWlDI IIIftI Malo Female Male PenWo Male 

3 D..5 51.1 t20.4 25/.7 t 21.6 ~t5.93 39.7tL25 2Ut 1.49 
2A BLQ BLQ BLQ BLQ BLQ 

10 D..5 179 t 31.7 197 t 26.5 i82t47.9 NC 119t 11.1 
2A BLQ • BLQ BLQ BLQ NS 

20 0.5 34.9 t 21.4 46'l" ~t 16.1 ... NS 
2A BLQ BLQ BLQ BLQ NS 

BLQ - Below LiIIIil of~nOll (1"""'1) 
NC • Noc. CRnl.M (YalIIDI .... olltUdud a.ne) 

NS-NoS 1*' • ....z 
Table below presents range of plasma cone (males and females combilled): 

Dole time(hr) Range of Plasma Levels (ngImI) 
6montha 12montM 15monthl 

3 0.5 4-73 31-64 19-33 
24 Bl~.5 Bla Bla 

10 0.5 143-220 153-231' 101-131 
24 Bla Bla Bla 

~O 0.5 ~14 483-523" 8&364" 
24 Bla-3.2 BlQ-2.0 Bla 

Bla below detection Umit of 1 ngirrd 
" some values went not calculated because they were outside the standard curve . 
.. only 2 values. 

:M.9t7.D3 
BLQ 

11~ 

BLQ 

1116" 
BLQ 
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Organ ww: the following organa __ Mlghed: 1ddil8'p, liver, n.t.IpIeen, ov.riM, ... , end 
brain. The abIoIute \Nt d ___ deer In .. 3 drug IV but the I" live \Nt _ deer only In HD. 
TheM cIec:r ranged between 12-24%. The absolute \Nt of the brain _110 ilea In MD&HOm but no 
change In fIImIIIes or in the i1IIIaUYe Wi. The reIIIIIve wt tJlthe cw.1ea.ahcMed *ve vanaIIoilS In 
MD&HDt; none of the vaIuea r.-ched Jig IiMII. No other cNng_ WW8 obIerwd. In general, the 
chIngea In organ wt were mil _l_ 
a_ Morphology: no Iig drug I'IIIIted c:hanges. 

HIatopathology: IIDrHIeOjlIaIIk IeIIane Included • del. re' 'ed Inc:r In the Incidence of Il10 .... 
urologic ayndrome (MUS. In maJee fal dRlgg,.., and ,*f Ilk iIIIons Included Incr In mammary 
gllnd tumora (ldenocerclnome and adenoma.lln MDIoHDf, end Iymph_ 'n fema ... 110m aI,..... Urologic ayndtome was delllled by Ihe IIJOi IIOi' .. Ihe coIIedIYe CCII1IbInaIIon of the 
following IeIions: c:yatItia, p.wtIIir&, ~, distended bIar'.w, IWllllIIIbUIIIr c:yaI:I, end 
hydo'Clnepttrolla. MUS _ bifid mainly In maIea though ont HPf died from !btl !OOldrpme. The 
IndtMnce In maIeI was 6, 12, 13, lind 24 out of 60 me. In eedI dole gr (0, 3, 10, 3D/2Omg1kg, 
I1IIJIIICIIveIY); IhII syndrome c::ontrIbIItad 10 40% of at deaIha In liliiii. 

Statistical _lysis by the sponsor showed a slg Increase In Ihe ft!IowIng neoplastic lesions: mammary 
gland adanOCllrclnom .. , Iymphos.rcomaa, and lung alwolarlbronchlolar carcinomas. aU In 
hmal .. , 

The combined Incidence of matnm8IY _ lIdeI_ciliOmaS (fataltilddenlal) waa 0,2,4, and' of 
60 mice In each gr for cont. 3, 10, and 3OI20mglkg 11IIpect/va/y, and the combined Incidence adjusted 
for mortality was 0, 11. 18, lind 24% re.pective/y. From the table below by the sponIOi', 8 siq !ncr was 
noted In fat!!! turno!! in M~ no ,..., tumora in the cent 1henIfIn, producing monaItty a<ljusted 
ratea of 14&13% fOr MO&HDf. TIme to onset WJII eI!n Iocr slg In IImg 2 QIJ. There was one 
adenoma In HOt tho rest __ adenoc:arcinomas C&'JSiIlg the morl8IIty adjusted rata In HD 10 be 24% 
for fatal and incidental tumof$ c6mbined. 

Table....... Summatyol Pe(o'. n.nd Teet tor ~ Mel Adenoma OccurrIng In I18nuMry OI8ncb In 
F_le ...... 1T'OftI Stud ... M02h1 Mel MCI27'I1 (CombIned Number IiolC2827). 

_ "-'" LYl_I ..... 

-~ - 0 ) 10 lQnO »'20" =.au II 0 2 " " ...... ,-
/CIrIOII) Po 0 .03 .m .07 .01 

Pa 0 .11 .11 .19 .24 
Zr l'soi 2.ll1 2.199 1.SS2 
p .062 .Oll .014 41') - N 0 0 3 3 3 

<-WIvI Po 0 0 .It! .It! .It! 
Pa 0 0 .1. ./3 .Il 
Z. :u69 2.JOj 2.JOS 
p ..:.JIll· .D1r' 4.,,1 - N 0 1 I 2 

(p ....... ) Po 0 .Q) .m ,02 ,02 

Pa 0 .11 .1M ,Of; .13 
Z. I~I .IQ .6JI I~ 
p .Il61 1M .l6l .106 

H ....... ~ J\-.,... ........ ,. . 
.... --...-... -woy. 
z,. ..... ......-alar n:. .... iJ~ ......... OI ...... ~. 
P.1~~btrtnd ... 
~ ,... ... ....,. oI __ iOiMdlo"...: ....... CiCIft\bI''IeCI. 
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Lyrnphoearcorna __ found In mInY a.u. rlld __ analyzed as a whole MlItNI finding rather 
than a _ua IjleCiIIc 1'IIdIng. The comtJined (' ..... ~1CIdenIIII) ilCidencaa for 0, 3, 10, and 3OI20mg1kg 
in f8maIas __ : 4180, 10180,1lIII0, and 100'81'1 raspeclMlly, and In maIas: 4180, 3180, 0180, and 1180 
raspectIveIy. AIIhough there was no aIg ~_ In the fatallnc:ldeclle, a aIg Ina was found In 
incidence of fatal + incidental cornbMd In c:JI 3 female gt8 (_ tabIII below from the 1POfIIOt). Fatal 
IumonI wera further analyzed UIIng ANOVA and _ was no aIg dIIYwence In the rn.n time to death 
among the gra. The mean tine to deIIth due to faIIIIlymphoIaIcomas was 59,82, 71, and 89 WMks 
for the cent, 3, 10, and 3OI2OmgIkg noepe.-dwIIy. The Iympho __ ~1c:idenoI1n famlill was staled 
to be within the pubIiIhed tdItooblllevel for CO-1 female mice: 3-22'110 (Slier II 81., 1982), 31'110 
(Homburger at aI., 1W5), 8-27% (MalIa at aI., 1988), and 9-13'110 (Engellaldt 1993). The 
IymphoIareoma hlftorlcallnc:ldelaln cont female co.1 mice from the IrHIcMe data is 8IappiDlll'lloxlllXlmii8aitalilaly 
8-15'110 and the adjusted h:ldenoe for 1U1V1v1111I1D-22%. n .. efoAt, Ihe IIJOIiIOI' Indlcatl!ld that the 
incidacne of IympItoaarcoma In the cont fem.l .. In 11* ItUdy was low oompared to their historical lab 
data as well as being wllhlll Ihoee In the putJIIIhed IIIIIrature (_ above). AIIo, the incidence of 
lymphosarcoma was not Incr In male mice nor In Ihe male 01' female rats (_ repotUi '42 to follow). 
Lyrrtphouralma in IttllItUdy aII'8ctad 9'lIo of .. mice and produced 71'110 fatality Indelr and contrtbutad 
to 11% of all fRllltI-. Idetaled _"""" of this IIndIng Is found In the oywql! IUmroarv for Ibe 
carcinoaenidty studies! 

, Tabla ~~. Summary o~ Palo'a Trend Test for Whole Animal Lymphosarcoma In Female 
/I7'~c. .fr,.." J~.. M02791 (Combined Number MC2827). 

HOU1/~ . 

TumorfVpe SIdIIIo 
0- Law! of LY17C0113 (mg/I".g) 

0 3 10 30/20 
com&;a N 4 10 D 10 
(onHC) Pr • .Oi· .17 .15 .17 

Pa .(,Al .24 .24 .36 
ZT 1.878 1.873 2.178 
P c::J!»> CJID:> ~ 

falal N 3 7 7 5 
(mott.IIty) Pr .05 .12 .12 .os 

Pa .08 .15 .17 .13 
ZT 1.453 1.433 1.046 
P .073 .078 .148 

IncIdenIal N 1 3 2 5 
CPrw--1 Pr .02 .05 .03 .08 

Pa .03 .10 .08 .26 
ZT 1.222 •• 2.363 
P .111 .194 -" ,009..1 

N • tumor ~ tc:Ideo a. 
Pr • ,... tumor .. II. 
Pa • tumor .... ~ed lor 1I\OO1IIEIy. 
ZT· .. 8IIl1IIIIIc lor ~ IC"C I hg Irwnd In .... 01 tumor ~ocId.llc •. 
P. 1-t.Eed p--.. lor Irwnd teat. 
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The Incidence of lung aIv.oI..tbI~ c:alcilOl'. MId combinId .... cilOl .. + adenomas_1ig 
lna'in LD ( ... '-bIe beloW from tPOIlIIOI1. McmIIty 1I.IjImed" for~ _ 3&17% forcont 
IIIId LD. IIIId for the combined lumors. the rat .. _, 12&33" ""P8CtI\IeIy. 

1*e 1(.7. Sum""., 01 Peto'a TNndTMt 1M Ahullfftkordlallr C.clllOIl. MId AtMI_ 0ccurIng In 
lAIng8 In I'1mIIe .. Joe '""" lit ...... M02U1 Md M027'I1 (CoInbln_ NuIiIber IIC2I27). 

Atb ........ =.". 
O-O.-.,L'It_""'" 

-,.". - 0 3 10 ........ A I 5 I ......... ) II. .G2 .GI .G2 

... g, .17 .lM 

ZT 1.903 .J76 
P .G29 .J» 

At .. I flit.,"" CW_iOINi Iftd'" III I 

-,.". 
• S IIiII ........ ) 
N • ...,,~. ,. .............. 

-N 
II. ... 
Z , 

.... __ .. ·_Ior---. 

0 
6 

.10 

.Il 

-..-.,L'It_""'" 
3 10 

i3 i 
.lS .13 
.33 .11 

~ .m 
.011 ~ .m .-

Zr ........... ,.Jl rrc:.e.a1iU"""*'- at __ ~ 
II. 1 ...... ,..'" tar ....... 

lOOO 
0 
0 
0 
..643 
.740 

lOOO 
] 

.os 

.11 
..909 
.III 

Olher Illltiati.caIly sig tumora included pheochromoc:ytonw IIIId combined ~a aeIIulu ClllCin<llNlIIIId 
adenom. ir. MOm. In the former tumor only 3 tumora __ found. and In tt ....... the IIlc:kIence _ 
Iig dllflno.lt only when the II<IenofNs __ oomblned with the .... clllom ... The mortality adjusted lllte 
for the C'.JIl1b1ned hepabooellulu tunlOl'l_ 19&7% for tile MO IIIId cont .. pecllvely. 
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The table below IUn1IT1IIIiza. "'1esionI willi Ineldelle .. higher ItIan the cent (may/may not be 
ltllfiltlcally IigXaI inddeI_ ... of 80 "* II1d 80 femIIe mice per gr unIea epecIfied otheIwIae): 

Fildlng cent LO MD HD 

whole animal 
IymphoIarcoma 4m, 4f 3m,1Of 9f 1m, 10f 

mammary gland 
Adenoc:are. 0 2139f . <4139f 4144f 
Adenon'1II 0 0 0 2I44f 

lung alwoIarIbronch. 
Carcinoma 1m,1f 1m, 5f 1/59m,1f 0 
Adenon'1II 8m.5f 8m,1Of 8m,7f 3f 

Hepatocellular 
Carcinoma 1m 3m 3/59m 0 
Adenoma 2m,1f 4m 3m 1m 

Ovary granulosa-
lhecalmalignent 0 ·0 0 1/59f 

Thyroid follicular 
cell adenoma 0 0 1156m 0 

Pituitary adenoma 0 0 0 1/53f 

• 
Metastatic neoplaala 1f 2m,2f 7f 7f 

The 0 value refers to absence of finding in male and hlmale. 

Summary and Conclualona: 

Dally oral adminlsb ation of oIarwIpIne to male and female mice at 3, 10, and 3OI20mg1kg for up to 
21mo caused death In HD (22% males and 32% females). Consequently, the 3Omg/kg dole was 
reduced to 20mglkg on study day 100. The main clinical sign was hypoadivtty noted In .. drug gra 
occurring within 15rnin of dolling and MVerity ina' with dole. The final mean B.wt and wt gain of drug 
gra was similar to that of the cent However, B.wt and wt gain __ reduced In MD&HDm ItIII1Ing at 
1mo poatdosing and unll mo13 (decnI .. 1ng 7&10% of the cont at 9Il10); no Iig etrect In femaI.. The 
c:hanQes In B. wt -.t not COI1'IIiIItad willi the changes In food oonsumption linea the IatIar was ina' 
from atart to and of study boIh In INies and tam 11II The main drug effect or: hematoIcgy was a 
doIIHIependent deer In wac count In INies and females due to the decr In Iyrnphoc:ytes and 
neutrophlls 81 well as the monos and _ when blood -'YZed at 3, 6, and 12mo but the vaIues-.t 
comparable to the coni at 15mo. Drug el'l8ct on clnlcal c:hemisIIy was inconIIatent hcwe\v, _ 
changeS 888m to be drug reIatad Iince Ihey've been reponed In other lox IItlidles' dtil8 ~Idant 
deer In glue, do.e depelldent ina' In BUN&lP, Iig Incr In AL T, AST, and CPK, and deer In TG and 
Chol. AlIa, total protein iIMIIII and Alb _ raducad doIIe-dependently In MD&HD mice. Plasma 
ccnc ina non-lineaI1y with Incr In dole and there was no leX difl'1Meuce; the iIMIIII ranged between 
4-523ng1ml and at _ poInb values -.t BlQ of 1 nglmI. The drug W8I absoItIad rapidly since 

las 

( 
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cone __ n-..'8bIe by O.5hr'poeIdOMIn" '*-..,. time 11-.0 when c.. _ reached. The 
only change In arg wi IhIII QUd be dn.'lI reIIIIed _ e de« In abaoI and I'll wi 01 the .... in HD. 
There __ no ~ In graa morphology. NcJn.nIoJF II IB IIndillllinduded dti II nII8ted Ina In 
mcue urologic sylldllll'. rn.InIy In IIlIIIea. 11111_ ..nderat from the chellg .. In BUN and ellCbolyte 
levels .. well .. the higher ,.. 0I1nfec&n due to the de« In W!!C CCJUI1. NeoF 11111 Included Incr 
~lCIdellce of 1I.'iIMIY gland edenoCiU:aiORlea In ,., 8.1 (0. 2, 4. and 6 out 0180 "*- In each III' of 
CId, 3, 10, end 3OI2Omg/Icg ~). A*) !'1l1rphounlDm1 ~lCIdellce was Iller In fa" Illes but WII$ 

etaI8d by the IPOII8OI' to be will*' the hIIIDtIcIII dIIIII (not provided) end IIIlIHIoee ... ident Incr In 
ILlIg tumore. BIlled on "- debI, It can be concluded IhIrt olallDpl .. e c:wlled m.'rnwy glend 
unora In mice at ~ IenIe Chat ..... 2.Ix .... max hUIDIII npoeu .. beaecI on e J1GImI beals 
( ...... Ills T , .... of MD wiia l57ngfm1; INX cone In 1IurlWII_ 80ngImI der ellngle doee 01 
2OmgId). 

In thlllIUdy, the Iponeoi' ooncluded IhIIIthe MTD _ elDCeeded becIM .. the ~iClI'lInd morteIiIy In 
HD mice was not entnIy due to filial tIIIncn In the TIIIinaIs that died. Tlleralure, IIIIOIher study was 
oonduded In mice at kIMr doees (dltcllSion to foIklw) . 

• 

/06 
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Oncogenic and blood IevelItUdIee In (",0.1 mice given olallzaplne (LY170053) dIMly by gavage for the 
duration of their ute span/RepoI1III G7;StudIel# M09393, M09493 (together rnl'anld to as ( 
studyttMC9394), and M095931U11y 1IIbs, INlReport Date: /study initiation Aug 19931GLP. 
Lot# 029JD3, purity: 99% 

, 
This study wee c:onductecl _, as the sponsor 1Itatcrl, the 00_ In the previous study (# M02691, 
M02791, and M02891) '~ the MTD. Therefore, the sponsor initiated the present study at lower 
doses to betIar c:har',.cterize U:e carc:inogenlc potential of oIanzapine. 

Studies M093~;' and M09493 _ Identical In PI oIDooI, animal lleexJdoee. n-e studies WIn! initiated 
1wk apart r. KI the animals WIn! from 2 dItrenmt Ihipmenls from the eame suppUer. 

~.asIwtI~ CD-1 rnouaefllliUal mean wt;ts.d. males 29.6!1.9g and 22.9±2g for femaies study# 
~~,,9393&M09493 and for IIudytI M09593 male wt wee 31.4:!;2.4g and female wt. 24.5!2g/6-7wk Initial 
age, 
Dose/Oura\ion: 0.5, 2, 8mg/kg1d1duratlon: 19m for males and 21 mo for fer'l8lea study MC2627 and 
15mo for both IIIXIS study M02891/oral gavage (1om11kg volume), control gr administered the same 
vol of the vehicle (10% w/v aqueoua acacia solution). Few drops of simethlcone emulsion. w&re added 
to drug and control suspensions to decreae foaming. 
NoJsex/dose: 91sexJcontrol gr and 151eexJdose for drug grs for study# M09593. 60IsexJgr for study#s 
M09393&M09493 (MC9394). 

Parameters measured: clinical ligns and survival (daily with thorough exam weekly), B.wt (weeldy for 
the 1st 13-14. then -.f 2wks), food Intake (WMkIy for the 1st 13-14wlal then INery 2wks), food 
efficiency (B. wt gain per 1 Oo)g food 1ngeItad), hemaMIogy (from surviv0r5 at neaopsy for studyla 
M09393 and M09493 (fasting); and for atudyI M09593 from 61eexJdose at 6 and 121110 (non-fastIng); 
orbital sinus puncture), clinical chemIstJy (from M!rvIvonI at 'lIaOpsy for study#s M09393 and M09493; 
fasting; orbital sinus), toldcoklnetics (O.5hr at 6 and 121110; blood bled from the orbital sinus (non
fasting rats) will be ooIIecIed fraIn 61sex1dosd), organ wt. gross exam and hIstopath (an grs). 
Statistics: Dunnett's t-testlANOV A. Tumor 1nckIenc:e, onset, end mortality rates will be analyzed . 
statistically by Pete's dC54HflSPOllBe test after edjustment for mortality; Tarene test (1975) analyzas 
do_lated trend In mortality which II1COIpOnItes stratum defined by Ume of death. Significance at the 
0.05 level was used and 1-sided for inaeasing mortaHty. 

Results: 
Survival: there WIllI no drug;elated effect on survival, for studies M09393 and M09493 by end of 
study at month 21. SurvtvabWty wee 67,57,62, and 53% for males and for females, 53,47, 53, and 
60% at 0, 0.5, 2, and 8mgIkg gr, respectilll!lt/. Only 2MDm and 1HOm died In study# M09593. 

Clinical Signa: Included hJP"actlvlty In an HOm and 31160 Hot oompared with 2160 each In male 
and female cont, palpable mass In 9bdomen, rough hair ooat. and soiling. Other signs WIn! oonunon 
to au mice or had smaD lllCide1lC1111. 
B.wt: (studies M09393&M09493): alg deer noted In mean wt and wt gain In HOm starUng at 3rcS wk 
through study month19. The max d"'-1Ce occurred during month11 when mean wt and wt gain 
were 7&23% lower than the corresponding VIIluM In oont, respec:tiveIy. Mean wt in MOm was reduced 
during the1st 3mo reaching statistical BIg OCQISionaIIy, ~, the wt wee comparable to the oont 
thereafter. In contrast to males, MD&Hot had an incr In _ wt and/or vA gain. Mean wt and wt gain 
were Iig ina in HDf from mo1 through 18 or 19 and maximum iller for mean wt and wt gain was 9 and 
93% roore than the cont during mo1, respectively. MD!, _ wt wee Big ina from mo1 through 12 
and months 15&16 wheieBl. wt gain was Iig incr between months1 through 19. MaxImum ina In 
mean wt and wt gain for Mot was 6 and 30% more than the oont, respectively, There were no sig 
effect on either parametvr for LD males or females (see attached figures from sponsor). 
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Food Intake: cummulative food Intake was Iig Ina In MD&HO mice; IhiI II In contrast to the deer in 
B.wl of MO&HOm. Relative food intake was Iig Incr In maJes from aI dnIg gnI and HDf. At end of 
study, cummulatr..1 food intake wulncr 5&10% lor MD&HOm and 5&8% lor MD&HDf respectively. 
Relative food Intake at tenninaIion was Incr 7& 13% In MD&HOm abcMt the cant; for females. the incr 
was sporadic throughout the study, lIomelimes reaching ataIIatIcaI Iig In MD&HDf. Eftk:bncy of food 
utilization (EFU) was IIg decr in HOm but Iig incr In MD&HDf. Cummulallve EFU at end of study, was 
Iilg decr In HDn. at 15% .... than the cont Cummulallve EFU In MD&HDf was 1IpOI'IId1ca11y but sIg 
Incr thltli.:gllout the study but comparable to the coni at termination. There were no Iig drug etract on 
cunvnulative EFLIIor LD or MOm and LOt. 

HematDIogy (Studies MOIt.sQ3&M(9493): the only BIg ehellges were • 32% deer In toIaI WBCs In HOm 
relative lID the coni that was 1ItJIbi.~ to • 35% decr In Jymphoc:fte count and 27% deer In neutI'ophils 
of HOm. EoI/nophlIa were aIao reduced In HOm (62% len than the coni) but did not reach staliatlcal 
Big. There were no corresponding changes In females. 

The foIIawtng parameters _ alfect&d In SUI.'y1II M09593 (61sex1dose1!1me point): 
8&12montha: No change In any RBC parameter In males or females axcapt for a IIlght bul slg Incr In 
MCH of HOm (8%). All etracts onVI/BCs noted In 8mon1!1s (see below) _ absent at 12months In 
males and females. 

6montha: WBCs (all comparisons relative to the contI: 
total WBC dose dependent deer in an 3 male gr (33-54%VnolHlose dependent deer in all 3 

female gr (35-60%). . 
Iymp/los deer In all 3 male gr (dose-dependent In the 2 high doses)(4U1%)(3.6!O.5; 3.8,!O.5; 

2.9,!0.6 in 0.5, 2, end 8mgIkg doses respectively, vs. 7.4!1.61n conI)/no effect In 
females. 

Neutr deer In MO&HCm (11OIHIose dependent)(31&18% nsspectiveIyVdr.Jse dependent deer in 
all female glS (47-55%) . 

• 
Clinical Chemlatry: the foItowing were stalialically slg changes noted only In HO relative to the cont 
HOm HDf 
glucose 14% • Cnsalinlne 
BUN 54%t AST 
Ca 4% • Globulin 
P lnorg 7.5% • 

1O%t 
:18% t 
9%t 

TK: blood was pooled from 2 mice therefore, producing a total of 3 samples per dose. 

Dose sex Plasma cone. (nglml) 
(mgIkg) 6months 12months 

0.5 m 4.8!O.3 8.4!2.3 
t 4.0,!0.3 5.Q ,!O.64 

2 m 24.2,!5.4 37.6,!13.7 
f 20.5,!4.5 30.0,!5.7 

8 m 258,!10.0· 227.3,!33.3 
f 162,!26.0 170!31.8 

vslues are means,!s.d.; n=3; detection IimH (dl) 1ngJml 
• extrapolated value since original values were outside the range ot standard curve (1.100nglml). 

Iff! 
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Plasma cone ranges were (ng/niI): 

6mooths 
LD 3.8-6.2 
MO 17-25.6 
HO 139-268· 

12!!101!!hs 
4.3-3.6 
25-62 
149-254 

• valUf: outside standard CUIV8 (1-100ng1m1) 10 It had to be 8ICIrapoIa1ld. 

Plasma levels Increased Ii.-rIy betwMn the 0.5 and 2mgIIcg de.- but noI1-IIr..ty between thMe 2 
doeea and HO. The values for HO were eeveraI fold higher than "-Ill the 2 lower doees (e-10le 
higher than thole at 2mg11cg). There _ no leX clllrwwlCe ucept In HO III 6mo where IIIIIIeI had 
\alues ouIIIde the standard QIMt Le. higher than the cane In fell rll. (2!iO,256, and 289ngImI for the 
3 male samples VI. 139, 157, and 111Ong1m1 rt.r the 1 female _IIP_); no .1IIrwnnce 1Il12mo. Note 
that the IM8II for HO at 6mo had to be extrapolated bec8u88 the VIIIues fell outside the range for the 
standard curve (1-100ng1m1). Also nota, that these cane _ raIstIveIy comparable to II10IMI rwconfed 
In the pravIoua mouse onccgenIcIty study at dOle? 3 .rid 1Dn9ka (188 abowI). The sponsor Indlcatad 
that the leX cntrarence noted In HO at &no and the much higher VIIIues for HO than thole p!8d1ctad 
from the 0.5mgIkg ccuId be !1II8Ied to the smaI sample IIIze and the filet that I0Il18 at IIML valU8I had 
to be extrapolated. 

Organ wta: changes in organ wt!J were I1OrMIose dependent and random occuning mainly In HD. 

Liver 

spleen 
tastes 

heart 

ovaries 

brain 
Iddney 

deer absoJ. In HOm (15%) but Iller In HD&MDf (14%); iller nIIIB.wt MO&HDf (12&10% 
respectivaly, non-dose dependent). 
deer. abIOI (28%); deer nIIIB.wt In HOm (not l1li 291(0). 
incr abIOI (69%; not l1li, high variaIIon (large LcL); 391:!:175 VL 206:t7.51n cent); Incr 
reVS.wt HOm (80%; net 1Iig; large. varIaIIon: 1IO:!:36 VL 5O:!:21n cent). 
incr ablolln HOI' (12%); iller reIIB.wt In MD&HOm (9%; IIOIHIg In MOm); iller reII8.wt 
HOt (10%). • 
iller In ablol HO&MDf (64&113& % reepectIveI)', non-dose dependent 8/Y.l not l1li); Incr 
in reVS.wt In sa 3 famale gr non-dose dependent and net l1li (64-100%). 
incr ablolln HDf (2%). 
incr nIIIB.wt MO&HDm (dose dependently, 8&12% nlllpective1'f). 

Uver wt relative to blain wt _l1li deer In HOm (14%) but l1li Iller In HDf (11%), spleen wt rei to the 
blain _l1li reduced In HOm (28%), and h.rt wt rei to brain wt _l1li Iller In HDf (8.6%). 

Groa Morphology: no l1li ~ findings. AJopecIa, rough haW coat, and soled mice were 
noted In aI gr including cent but slightly higher Indchlnce In HO. 

Hlatopathology: no l1li drug-feIated findings In IJlJ'f gr. There _ heart ~ noted es 
foUowa (out of 60 mlcelsexlgr): 1m cent, 1MOm, SHOrn; Of cent, 3MDf, 1HDf; heart IIbro8Is _ ~ 
In: 1LDm, 1MDm. 4HOm, 1MDf. SHOt, and 0 Incidence In male IIIId female cont mice. There _ also 
a dose-<Iependent i~.cr In alight hlstloc:ytosls In females: 7 cent, 10lDf, 11MDf, and 12HDf. 

II( 
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N~p"'Ja: 
Inc:Idence of !lOIHMIO!)Iasti findings (sl Incidences are for 60 male CK 60 female mice): 
The following findings 0CCUI'I8d at high incidences In drug gr relative to the cant; when Inc:Idences are 
reported only for 1 I8lC, they may IM8I1 either they did not occur in the OIlIer -. CK the incidence was 
low and not different from the cont 

Finding cont LD MD HD 

amyloidosis 10m11Of 13m/1Sf 11m118f 5mf13f 
MUse 8m 8m 14m 20m 
Hydroneph. 7m 2m 7m 13m 
KId. DIlatIon 8m 8m 13m 20m 
Ur1n.~r 
Inflammation 0 0 3m 4m 
Heart Degen. 1m 0 1m 5m 
Heart tIbrosls 0 1m1Of 1m11f 4ml5f 
Vagln. Change" 11f 8f 17f 28f 
Prost Inllam. 2m 0 Sm Sm 
Semln. Vesle. 
Inflam. 0 0 1m 4m 
Mammary 
gl. Hyperplas. 0 0 11 11 
Eye Keratlts 7f '8f &f 13f 

• Mouse urologic Sundrome . 
.. changes unspecified. 

B!!llillD neoDIastiL lesion!; 
PItUItary adenoma 1f • 1f 11 3f 

MIIIIIDID1 neooIasla: 
Lymphosarcoma 14f 7f 13f 11f 
Hemanglosan:oma 0 1f 11 3f 
Mammary gl. AlIeno-
cal ciI 100118 0 0 3f 8f 

Statistical anaIyIes of tumors showed a alII and dose-dependent 1..-.. In adenocarcinoma of 
mammary IlJanda In IID&HDf for onset and prevalance but not for fatallncld_ (see atlached 18" fran spollsor). n- tumors were liiio !ncr sIg in the previous mDUIIe car. IIIudy (MC2827) at 
doees ~10mg11cg. The dlfferellce betw.len the 2 studies. " that In MC2827, the !ncr _ contributad to 
fatal tumors 00-, in the prellnt study, U- tlomors _lncIdenIBI. Nota also, the zero 
Inciden,", In the conI gr In both studies. 

In study MC2827, the comblued incidence (fatal and inc:icIenWJ of IympIIosarcomP In female mice was 
sIg Ina" at doses ~3mgIkg. Howwer, there is no sIg trend in the ~ study (1.1C9394) regarding 
Iymphosaroomall (tumor Inoldeuce: 14, 7, 13, and 11 In 0, 0.5. 2, and 8mgIkg respec:tIveIy, va. the 
original study: 4, 10, 9, and 10 In 0, 3, 10, and 30120mg1kg raspec:tlveIJ). The IPOIIIIOI" indicated that 
the IIIg result In study MC2627 was due to the low InCidence in the cont and not to the lnaaased rate 
in drut gra. This ill ~ from the similar mortaHty adjusted rata for the two Ibdes (28 and 26'% for 
MC2627 and MC9394 reipedively, whereas the adjusted rat!! for the COIltroiIIln U- 2 studies were 
9 and 31 % respedively. 

If A 
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The combined (fatal and incidental) incidence of llernanQiosal'lXlfN! in !he f.'Vers of fen-... ;" mice was sig 
incr In MD&HDf (see attached table from sponsor). HO\II8<'ef, the rate of fatal hemangiosarcomas was 
too amaII to analyze and that for prevalence did not show • trend. Therefore, it was concluded that 
this finding was not drug related. 

Sumngry and Conclualons: . 
This study is l'! repeate for the mouse oncogenicity study becalJS8 the sponsor felt that the MTD was 
exceeded In the previous mouse Itudy discussed above IIMC2627). Olanzapine _ oraUy 
edmlnlatered to male and female mice at 0, 0.5, 2, I/Id 8mgIkg for 18 or 21~. The drug had no 
effect on survival at any dose and the high doee did not 4th eed the MTD. The main clinical sign _, 
as In previous studies, hypoacIivity In HO anIrMIs. A alII deer In rnaan wt and wt lIaln notad In HD 
mice atarting at wk3 through mo19 with the maximlrl1 decline occulTing during month 11 when the 2 
j.·arameters were 7&23% lower than the COII'8SponQlI9 cant value; the wt _ comparable at end of 
study. In contrast to tile ngl ... MD&HDf ahowed a alg Iner In mean wt and wt lIaln; these 
parameters were Ul'Jilrrectacl by InIIIbhent In LD. There was no correlation hetwedn food Intake and 
B.wl, since food consumption _Ina' In MD&HO ITice and at end of study, cummuiatiVe food Intake 
_Incr 5-10~. The drug effect on cummulatiVe FEU _Inconsistent belween males and females. 
The effect of OIanzapine on hB'11l1loklgy _ similar to those reported In previous tox studies I.e. deer 
In total wac count (at the 6mo sample) mainly dlJ! to deer In Iymphoc:ytee and neulrophlla. The 
effect on wec was mainly obseIved In male mica, also the deer seemed to be transient since the 
values were comparable to the cant at 12mo measu-emenl The clinical chemistry parameters 
affected Included In HOm: deer In glucOse level and ina in BUN and In HDf, iner in AST, creatinlne and 
globuUn. Changes in organ wts WW6 Inconsistent a'ld rion-dose dependent some of the changes that 
seemed to be drug related Include: Iner In abaol and relative wt of tile liver In MD&HDf, deer In 
abaol and relative wt of tile aplsan, Iner In abaol and rei wt of tile heac ~ In HDf, Iner In abaci and 
rei wt of tile ovari .. In MD&HDf, Iner In abaol.and rei wt of the taataa In HOm, and Iner In rei wt 
of the kidney In MD&HDm. Plasma drug concentration was measured at 6& 12mo, levels Incr linearly 
with dose between the LO&MD tJut non-linearIy betvo-een these doses and the HO with the HO being 6-
10x higher than the MD. There _ no difference ir. cone. between the 6&12mo measurements and 
no sex dlfferance except at 8mo where males had !\gher values than the females. This sex difference 
may be caused by the small sample size and that some values had to De extrapolated since they were 
outside the standard curve. Plasma cone ranged between 3.8·269n!Jlml. NOIHI8OpIastic findings 
Included MUS In males, hydronephrosis and kidl',ey dilation In MO&HOm, heart ~tion In HOm 
and fibrosis In HOm&f, unspecified vaginal changes in HDf, mammary gland hyperplasia In MD&HDf, 
and "f~ I(Mlti!ls In HDf. N~ flndlng!l that reached statistical sIg Included mammary gland 
adenocarcinoma and adenoma In MD&HDf for onset and prevalence bl.1 not fa( fatal incidence 
(this tumor _ also incr In the previous mou'S6 can:inogenicity study), the combined inc'dence of 
female Iymphosarcome that _ IMII In the previous study (MC2627) was absent In thb, study; the 
comblnad Incidence 0I11vw hemanlliosarcoma In fMnaJa mice waslncr In tills study. It can be 
concluded that oIanzapIne C8UIIed III8IIlIIl8Iy gland lUmors In mice at exposures that are O.44x the 
maximum human exposllre of 60ngImi me&Silred aftIIr a single dose of 2Omg/d. 
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• A ch'OOic IDxIcIty 8nd oncogI!IlIc Itudy of DIll IZMjlilIe In FiIcher 344 ,.... givWI daily 0I'III dOIIN 
for 2yr11Report 421S1udyI RC1740 (Aiplc:a18 etudlll' R11790 met R1409O")II.JIy R .. I.JdIe. 
INIRoport Date: J .. ~994IStudy Inltlatlan Nov 19901GLP. 

• at\idJ RC1740 was dIwIded Into 2 AipIc:aI8 ,tndlll R1179O&R14080 to facIbd& ICIIeduIng fo!' 
ltudiel with ~ numtJer or iiil .. "ns18 TheIle 2 1tI'CfieI __ 3wka ap.t but __ idenlic:al In protocol 
and anima! number. 
Lol# 58'"462, put1ty: 100% 

St*IIIIwtIAge: fIIc:her 344 ~.",.... ~d. i08.8!7.8g nIIIea 8IId 9O;t6.4g fen .,I! 
5-7wk inIa.I •. . 

DoIeIdldllon: .... only! 0.21, 1, U. 4mgIt.g, F ...... only: 0.21, 1, 1..114, 4t'8mglkg (on 
day 211 for famaIII orIy, the 2.5 8IId 4mg/kg doles __ inae ... to 4 and 8mgfkg respectIveIy") 
I2yrs by oral gavage (2.5mIIkg volume; gav.go _ aellcted over food IIdrnJxIuP., beef.e the dIUg 
was not amble In food); control gr IIdmniII8red ttoAl vehicle at 10% wfy ~ acacia 1OIutIon. Few 
drops of almelhlcone emuIIIon __ lidded to drug and control IIIIP8fIIIona to dea .e foaming. 
NoJsex/doae: 6O/1elCIdoie. 

• the I'II8IOIl for incnIallng the dole was I!era'_ after 6months of doling, the wtI of femalll did not 
change considenIbIy reIatlYe to the control gr. 

Parameters _urecl: cIinIcIII ligna and IUrvival (daily with thorooigh exam weekly), B.wt and food 
Intake (WMIcIy), food atrlaeney (weekly UIIng wt gained (9) per 100g food ClllllUmed), hematology (6, 
12, 18, and 24 mo; 2OII8lCIdoee; ortII!aIlinua puncture; non-Iaatlng ......... except for those at study 
termination), cInIcaI c:tIemiItry (8,12.18, and 24mon1hs; 2OfeeYJdosI; _ hen.toIogy for other Info.), 
urinalyall (6,12, 18, Md 24mon1l1s; 20fsex1doee; collect urine for 5hrl, tmdo~ (blood bled from 
the orbItaIlinua (non-fasting 11ItI) will be coIected from 31r.exldoMltime point at 0.5 and 7hr 
postdoalng on montlll6, 8, 12, 8IId 18), organ wt, 9ro11 wcam and hlstopeth (all grs)(_ below for 
detail provided by the IPOI*II")~ . . 
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Statiatlcs: Dunneit's t-leatlANOVA; IiMar trutrnem conll'llllta wII be IeII8d In • aequentllll manner to ( 
detlMmkIe doIe-I'eaponN (Tukey Slllllylia), mortality _tested using the method of Tarone (1975), 
Pe\o's IlUrvival adjusted trand test for tumor ilCidentll. 

Doles for this study __ uti cted based on 2wk and 3mc tax studies In rata. The doles used in the 
2wk were 2, 6, 18, 54mgIkg and \hole In the 3mo W8I1I2.4, 7.5, 22.5rngIkg. 

Results: 
Survival: high IlUrviYIII rate _ noted In d gr. (See bible and Jlgul'lll from sponsor). It ranged 
between 40-65% In nIIIIeII and 57-83% In r.n..11I AllltiWlIID the control (83% _ noted In HDf). 
TWlHiIled P YIIIue for femaJea Mowed a aIg deer In mortdty (p-O.038) . 

• 
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. Teble E-2. Summery of Growth, SurvtvaI, Food CoMumptIon, end EItIcIency of Food Utllzadon for FIKher 344 Rata 
ReceIvIng ~ by Gange for 2 V ...... Study RC1740. 

Mean Body MemBody Mean 
Weipt Number F"mal Wei&ht Deily Food 

DoN at Start of MeuBody Gaia Conmn¢oa Mean 
(ms/kafday) <I) Survivon WeiIht" (a) <IJ BPU' 

/.~'..; • Mala 
(~ '~~I) 

0 108.5 24 <10 395.1 286.4 18.5 2.1 

0.25 107.6 26 VJ 391M 282.9 18.6 2.1 
",:,~ 1.0 109.7 25 Y.l. 380.6 272.1 19.4 1.9 

2.5 108.7 28 4~ • 394.0 284.8 18.7 2.1 

4.0 109.7 33 ~ 362.3 25305 \/1. 1705- _ 2.0 

Femalel 

0 90.8 39 1.5 30U 21B 14.6 2.0 

0.2$ 90.3 34 ,~ 31.5.1 224.3 14.8 2.1 

~!l 1.0 89.0 3.5 5~ 313.4 m.9 1.5.0 2.1 

2.Sl4.oo 89.0 37 ':a. 266.1~J 176.6-

J
'f(/. 14.6 1.7-1 

4.018.00 91.6 50 U 2JS.4~ 143.8- ~r 14.2-_ \.4- } 

-Mean ~ wei;bI OIl 017 721. 
hEFt] .. c:ieocy of food uliliulion • JfIIIII oE body weigh! gained per 100 ! of food consumed, 
'Dose iIIcRued on Test Day 211_ "I-"--.#.$ 
.Sipfie«ndy diffiorenl from control. p:S.OS. Takey', trend /e$t 

I 
21 
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. FIgura E-3.1. Survival. 
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. FIgure E-3.2. Survival. 
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Clinical elgna: hypoactlvlty noIIId In .. drug gra anu severity was dose-de:endent. II lasted for 1wk, ( 
3wkI, 2mo, and 3mo In rats doeed 0.25, 1, 2.5, or 4mg/IqJ .... pectiYeIy. In Il!maIes where the dose 
waslncniaaed from 4 to 8mgIkg, hypoactIvItt continued III er.,j of study. eonvulalons were _ In 
females dIlI8d 4I8mgIkg (11180 'IS. 1180 cant f) lifter 11 m of doUIg. Other signs __ common 
among all drug and control gill or ~ OI'ty In WiIf'/ few rats In the drug gr. 

-
Body wt and Food Intake: a algnlflcant dec.-. In _ WI and WI gail! rated in rats dosed 
~2.5mgIkg (_ table from IIpOIIIOr on previous pIIg88 and attadled flglftS ~ sponsor). Males 
dosed 2.5mgIkg started losing wi during the 2nd month 0Ir0ugh month 22 n HOm Ioet wi during 1st 
month III and of study. At. tennInaIIon, males In the HD Ihowed 12% dea! e In wt gain raIatIve to 
tile Qliiboll but at 17montha (peak of max wi), the cIec:IwIe In wi gain was 13 and 27% of the control 
In MD&HDm. No wi effect In 0.25 or 1 mgIkg dole gr. In fem.1 i I, a algnllitalll reduction of 10% was 
noIIId In IM8II wi gain In females dosed the 2 high dories (2.5 and 4mg/IqJ) OJring the 1st 7months of 
dosing. The IIpOIIIOr decided to m- dole i:1 remain because of !he ar-aII O!la1l8le In wi andfor 
wi gain. W/!hIn 1mon1h of lnaeallng dole, ...- wi and wi gail in <U8rng/I!; gr dec:lned algnJficantly 
and ~ low til end of study. Females doeed 2.5I4mg/Icg Ihowed deaule in WI and WI gain all 

. of the 11th morlth till eniI of study. AI. tennInation, mean wi gain was reduced in femalea dosed 2.514 
or 4I8mgIkg by 18 and 33% 1'8IIp8CIIveIy, nrIatIve to the Qlilbols. 

Food was decreased 5% (p<O.05) In HOm from the 3rt! month tiD terminatior of study. In females 
dosed 418mg1kg, food was algnlllcantly reduced (3%) relative to the cant str.ng on month 19 till end 
of study. Some ina'eeses hcMever, were nom! In food Inbrke In males and 'emaIes during the 
beginning of the study. The cummulatiYe etrIder ... ; of food utlBzalion (EFU)1I8S aIr.o significantly 
reduced in MD&HDm wIl'illn the 1st month of doalng and In males dosed 1m;1kg star1ing from the 4th 
month through month 20. In femaIeIs, EFU was deem.ad aIgniIlcantly 31 the 4I8mgIkg throughout the 
study, and from month9 tIU end of study In ihe 2.514mg1kg gr. The dec:ruM in EFIJ relative to the ( 
cant at termination of live pha..'I8, was 15&30% for females dosed 2.514 and .l,'8mg1kg .... pec:tiveIy . 

• 
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d- r /'J ~,/o/~1rt' :$';lo-.57;J-. 

FIgure E·1.1. Mean Body Weight. 
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. FJgura E-1.2. Mean Body Weight. 
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Hematology: slatistJaiiiy .>ig!!!ficant Int:r!Mes in variouII paramellll'S noted lit .. time points both in 
males and females generally thole IIdminiltered the higher doles. ParameIara alfectacl Included RBC 
count, Hb. PCV. MCH. MCV. and MCHC ... allons ranged ~ 0.2% to 14% (Me table 
beIow)(all changes are relative to the corresponding controls: 

6~nth 
The following were dose-dapendent Inaeases noted at 2.5 and 4mgIkg doles In 1IJIIa: 
Hb (2.5&6% respectively) 
PCV (1.6&2.6% respectIveII;) 
MCH (3&4% respec:tIveIy) 
MCV (2.4&3.1% respec:IIveIy. and In 1mgJkg at 0.63%) 

MCHC Incr 1.4% In 4mgJkg. 

In females Incr noted only In HO (4I6mgJkg): 
MCH 2% MCV 1.3% 

10yr 
The following were dose-dependent Inaeases noted at 2.5 and 4mg/kg In I!!!!!u: 
Hb (1.8&4% respectively) 
PCV (1.6&4% respectively) 

'. 
NOIHIose-dependent at 2.5 and 4mgIkg: 
MCV (3.8&3.7% respectively) 
MCH (4.3&4% respectively) 

In females. dole dependent ina" at 214 and 418mg/kg In the following parameI8rs: 
Hb (2.6&3.2% respectively) 
PCV (2.6&2.7% respectively) • 
MCV (0.2&1.1% respectively) but ala at 1mg1kg dose (0.4%) 

MCH Ina 1.6% In females doled 4I6mgJkg 

1lknontha: 
The following were dose-dependent Increases noted at 2.5 and 4mg1kg In lI!I!!!!: 
RBCs (3.4&4.3% respectively; but at 2mg/kg was not significant) 
Hb (5&5.7% respectively) 
PCV (4.5&5% respectively) 
MCH (1.3&1.6% respectively) 

MCHC ina" 0.6% In HOm 

In flmales. Incr noted In MCHC at 214 8/id 418mg1kg (1.6&1% respectively). and MCH Incr 1% at HDf. 

2.yra: 
MIl!5'changea recorded only In HO (Incr): 
RBe. 14% 
Hb 14% 
PCV 12% 

1"'1 
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In females. Incr noted in 2I4mgikg and Wmg/kg indude1: 
RBCI 3.8&2.8% I'8IJ*IiWIIY 
Hb 5&4.8% raepedti8ly 
PCV 5.8&3.7% l'8lpecIIveIy 

AI. .c/8rnOIkg only: 
MCHC 1.8% 

Etrect on wec parameters __ Incxlnslstent and non-doIIe-depenl Some of U- etrects 
Included thrombocytes (deer. and Ina.). and leukocytes and lymphocytes (dea' .. and ina. l'8lpec:tiveIy). 

Clinical Chem"1ry: the changes were inconsistent and mostly I1OIHIose-depen 
8-montha: 
In !llIID administered HO ina. noted In: glucoee (4.8%). BUN (4%). ALP (9%). and Chol (9.5%). 
Deer noted In T. Bill (28.8%). NIT (7.7%). CPK (18.5%). ca (2,7%). Na (18%). K (8.4%). CI (11%). 
and Globulin (5.7%) '-. the NG ratio was Ina. (7.3%). Some of the changes that did not I'8IICh 
statistical slgnlllcance but shoWed cIoae-<htpenden In MD&HO IncIudad BUN and ALP. Statisllcally 
significant changes In lD&MO that were similar to thoaa In HO Included: CPK, Na. K, ChoI. CI (only in 
MO). and Globulin and NG ratio (only In MO). 

In females. IIOfHloae.depen /ncr. In aU c:Ioae 9/8 in BUN (12-21%) and ALP (17.8-30%). At 
MD&HO. dose-<Iependent dea'. In T.BDI (15&27%) and GGT (27&28%). and an Ina. In CI (3.8%) and 
ca (1.8-4%). In HO. deer. noted In CPK (52%). Chot (13.8%). Alb (5.7%). and NG ratio (13%) and 
an Incr. noted In Na (3.4%). 

12-montha: 
In lIlIlIl adminlstared the HO. Ina noted In gllJCOll8 (15%). AL T (1.3%). and CI (3.8%). A dose
dependent and significant deer. noted In CPK (3G48%) and K (3.2-6%). The following parameters in 
HOm were also reduced: Inorg Ro(4%). TG (39%). and Globulin (9%). 

In females. glucose unHke.1n males. wes deer. In HO (8.6%). Also In HDf. Na level was ina" (1.4%) 
and GIobuUn (19%). Levels of ALP and GGT W8f'II incr. In the 3 higher doles I1OflooCIoa4Mjependently 
(14-23.8% and 46-129% l'8lpecIiYeIy) and Clincr dose-dependently (H-3%}. however a non-dose
depelldent deer noted In T.BIIi (20-24%). Atb (9.5%). and ca (3.7-6.5%). A cIoae-dependent dacr. wera 
recorded In TG (16-34%). ChoI (13.5-19%). and NG ratio (14-27%). 

18-montha: 
In lIlIlIl at HO. deer. levels noted In Cnsatlnlne (7.8%). T.B" (30%). Chol (27%). and TG (22%). ALT 
_lIIghtly but sIg. Ina In HO (11%). A doae-dependent deer. (2 high doles) noted In CI (3&4.5&) 
and Na (1.2&2%). Total proteins ware reduced (4.8&5.5%) In the 3 high dosaIln • non-dose
dependent manner and In .. drug g/8. GIobuUn levels wera deer (17-77%) but the NG rF.u was incr 
13.4-27.7% perhaps dua to the Ina In Alb (Slg In the 2 high doles. 3.7-6%). 

" In females. Glue _ raducad In the 2 high doles (non-doae-depend. 10-13.5%). ALP. ALT. and 
AST enzyme Ievela Ina lied In the 3 high doses non-dose-dependently (for AL T&AST reaching sIg in 
aD 3 gr except for ALP BIg only In HO)(10.50042%). TG level was rec:!uced 14% In HO. Unfike the 
males. total prote;n level _ !ncr In the 2HO (8&9.8%). the Alb and Glob leYeis wera !ncr in the 2HO 
(6-10.6%). but the NG ratio was reduced reaching BIg k:.feIln HO. 
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24-montha: 
In IIlIlu. HO/dea noted In BUN (47%). Creatinine (31~). T. BlIi (60%; non aIg). CPK (29'iCo). Ca (5%). 
and K (aJao In MD; 3&5%). I..eYeIa of CI were slightly bUt~. Incr (1.2%). Dase dependent Ina noI8d 
In total proteins In au drug gill (Big only in 2 high closes; 5-e%). and Alb In HO (11%); there was no 
dlffentnce In AJG ratio. 

In females at HO. deer noted In Glu (17%). BUN (9%). and K (aJao In MO; 4-8~). T. ProieIns and Alb 
levela Ina ~apendentIy In MD&HO (5.7-8~) • as well .. Glob level (10%); no change In AJG ratio. 

Urlnalyala: 
No Iig drug-relllted findings. 

TKAnalyaM: 
Plasma samples analyzed by validated GC-EC (d! 5ng/mI) and HPLc.eIeetrochemIc detection 
(1ng/mi dl). Plasma IeveIa at 6mon!hs ranged between below detec:tlon HmIt of 5ngImi to S61nglml at 
O.5hr postdose and from NO to 86nglml at 7hr postdoae. There was no .. d •• 1Ce In drug IeveIa 
and max concentration was I'II8Ched at O.5hr am; tne drug did not _ to 1ICC\l1'IIUIate. 
Concentrations Ina linearly with dose at Smonths but non-lineaIty at 6months. At Bmontba. cone. 
ranged between NO to 6NngImi at 0.5hr and at 7hr from NO to 855nglml. Max cone was reached at 
0.5hr. At 12 and 18rno. <X'!lC inc:nlasecf with dose non-linearty and In females dosed 8mglkg during 
month18 measuraments. the level was low compared to all other female and male values (see below). 
In general. females had higher cone than males at months 8-18. At 12months. cone. ranged between 
NO to 910nglml at 0.5hr and At 7hr. ND to 668nglml. At 18montha. cone. at O.5hr ranged ~n 
NO to 328nglml and at 7hr. NO to S86nll/ml. Note that the individual as"weII .. mean cone. was 
higher in females dosed 4mg1kg than the cone. measurad in females dosed the HD of 8mg1kg. 

~ontha 
Dose Sex Mean Cone. (nglmi)(!sd) 

O.5hr .hr 

0.25 m NO NO 
f 6!O.3 NO 

1.0 m 22!10 5" 
f 30!9 8!1 

2.5 m 174!77 41!12 
f 132!71 46!13 

4 m 335!205 75!21 
f 228!127 77!18 

" n"1 

I~ 
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8-month. 
PIaImII aCCllfllOlliCIIIIIJIIlnatluidionn ranged ~ NO (<5ngImI) to S84ngImI • 0.5hr and at 7hr poa1IIose from NO 
to 655ng1m1. 

Dose Sex Mean Cone. (ngImIlL+td) 
O.Shr 7hr 

0.25 m NO NO 
f NO NO 

1.0 m 17:!;5 5.5a 
f 26:!;8 7!O.3 

2.5 m 95:!;39 28!3 

" 
,. 238!43 119:!;11 

" m 192!69 139b 
8 ,.. "76!187 548:!;138 

• "",1; b 0=2 
• dose Ina from 2.5 to 4mg/kg 01\ day211 
.. dose Incr from " to 8mgIkg 01\ day 211 

12~ontha 
Pl.I1sma cone. ranged between NO «5nglml) to 9,Onglml at G.Shr and at 7hr postdose from NO to 
658ng1ml. 

• 
Dose Sex Mean Cone. (nglmI)L+td) 

0.5hr 7hr 

0.25 m 5a NO 
f 8!1.6 NO 

1.0 m 26:!;13 6!1 
f 51!26 7!1.5 

2.5 m 187!59 ~26 

" 
,. 32~:!:140 149!1" 

" m 338!.ui 185!53 
G ,.. 738!167 533:!;108 

" 0=1 
• doM incr from 2.5 to "mgIkg 011 d8y?11 
.. dose ina from " to 6mgIkg 01\ day 211 
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11kolonthfl 
Plasma crJI'IC. ranged betwMl'l NO «1ng1m1) to 1851lglml at 0.5hr end at 7hr from NO to 696nglml. 

Dose Sex MelIn Cone. inglmI)L+tId) 
O.5hr 7hr 

0.25 m 2:t1 NO 
f 3:tO.2 NO 

1.0 m 19::!:3 5;t2.7 
f 42:tW 8:t2 

2.5 m 119::!:14 53:t25 
4 ,. 128:t50 184;!:65 

4 m 204:!:108 166;!:44 
8 ,.. 78:!:11 857;!:40 

Umlt of detection here = 1 nglml by HPLC 
• dose incr from 2.5 to 4mg1kg on dily211 
.. dose Incr from 4 to 8mg/kg on day 211 

Org.n wt.: (Mp_;!:a.e.) Only thole that showed iIlBliauc.l s/g are listed In the table below. Mean 
body wt was alg reduced In HO rats which might have ref!edDd the deer noted In _ organ wts 
(HOm wt deer 5%, females dolled 4&8mgIIcg II10wecI 1~4% deer COII'1I*ed with tIWI cant). The 
following -ID£ In organ wt relative to the cant gr: .... liver wt of Mot (20%) a deer however, noted In 
Hot, relative kidney wt in MD&Hot (18%), .... wt of the hurt was /ncr In MD&HO m&f IU!d In males 
dolled 1mg1kg (5-21%), absok.1IPand .... adlWl8l "It /ncr In MD&HDm (25-56%) and the ret wt was /ncr 
In MD&HDf (40-71S%), rei wt of the aplMn was /ncr In HDf (14%), end tile .... wt of the brain was /ncr 
doee-dependently In Mot.HDf (13&25%). The sponsor contributed the /ncr In adrenal wt In MD&HD 
rats to non-epecIftc rnechanilml opeIallllgln It! [ •• 1 d anIrnaE due to deer In wt. Also, 1M deer In 
abIoIute kidney wt of HO rats was related to the progreaIYe glomen .. lonephritia 8MI'I In these anln1ata. 
Regarding the liver, /he Ina In .... wt In MD&HDf was cIoaIey aimiIar to that In O.2Smg/kg fIImaIe gr and 
linea HDm showed a ~ In abIoL and .... her wt. '- changea were conaIdenIcI randon1l1ndlnp '. 
HeM wt tend to remain conItJInt with eMlIg_ In 8. wi. however, a dose-dependent /ncr In ret wt ,..oIed 
In the 3 high dose male gr and In MD&HDf but a deer noted In absoI. wt of HDf. n-e findlnga 
meybe related to decr In B.~ or, since It was .. .en In both _ and was ~Ie depellcMnt, /he 
change In heart wt maybe dlug-related. The If"-' abIoL wt was deer In MD&HDf but the ret wt was 
/ncr only in Mot (4rng1kg); no) c:hange& In male. theiefoooe, U- effec'1II mey nat be of biological 
I/gnlfleallce. UteNa and tel .. &bioi wt MrfI cider In LMO, MD,& Hot iII10 HOm. ~. Also, 
.... utarua wt was deer ,*--dependelltly In the 3 high dose gra. Thyro/dIpIII8 It1yr IIbaoI wt was deer 
dose dependently In MD&Hll rnaIeiI and faCl .. lea and .... wt was decr In MD&HDm 915, these effactII 
maybe drug retated. 

In summary, the changes in organ wt 1T.ay have bean iOiiXIIlCWj to dIUg effac!t on B.wt apedaIIy In HO 
animaIL However, chang .. In the wt ,abaGluta anellor Nlative wta), of the following organs may 
be drug ralatad: Incr In h .. rt and adranala, and dac:r In thyrold/panllhyrol ~nd uc.rua and ...... 

I)f 
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gr/sex organ Ab. wtoforg Ab.wt reUB.wt relwtoforg 
for the cont gr for the cont 9r 

HOm· liver 13.5:tO.6 11;tO.37 3.1;tO.1 . 4;tO.2 
HDt" 9.5:tO.3 8;tO.2 3.6!Q.1 .. 3:tO.1 
MDt" NC 3.6!Q.1 

HOm KIdneys 3.3!O.1 ~;tO.06 He 
HOt 2.4;tO.1 2.2;tO.03 952!14 807!22 
MOt NC 952!34 

LMOm" heart 337!12 NC 375:t14 337!12 
MOm- NC 365:t13 
HOm NC 355!6 
MOt HC 383!7 338!10 
HOt 994!16 940;!:11 410:!:5 

MOm" adrenals 76!8 95:t8 26!3 22.6;t4 
HOm 80:!:2 23!1 
MOt NC 32!4 23!O.1 
HOt NC 41!8 

MOm" thyroid/para 
thyr 30!5 22!1 5.8;tO.2 a!1 

HOm 21;tO.7 _ 6!O.2 
MotS 20:!:1 17;tO.5 
HOt 1&:tO.4 

~ADf$ spleen ~!1~1 646!14? 
HOt 742!180 33.~!86 292!35 

HOm testes 3!f./.4 2;tO.1 O.9!33 O.77;tO.1 

MDf$ uteIUs !l41!28 582:!;28 227!'1 333;t44 
HOt S30:!:16 ::-31fT 
MLDt'.>S NC 2n!11 

MOt braln NC 714!11 630!18 
HOt ;.IC 790!10 

HC no Big c:Il8ngeIcompIII8bIe to COI'It 
• B. wt Iig <cOIIl 
.. 2.Smg/kg 
$ 4mg/kg (ina from 2.Smg/kg to 4mP,fkg lor fern ... anly c'" day 211 of 1Iludy. 
$$1nJglkg 
• LMOrn • low mid doee malel!1mg/kg doIIe 

WeIghta __ aIao m.1 ured nNIive to IIw brain and Iig c:hMgeI noC8d in: .. rwnahI (Inc:r. 
MDmI24%; HDmIS%). thyroId/parathyr (deer. MDmrl7%; HDm'27%; MOff15%; H0ft18%). 11v ... (deer. 
HOm/18%; HOff8%). Iddneya (deer. HDml12%; HOtJ8%) ....... (deer. HDm'21¥..). '-It (dea". 
HDfI3%) •• pl_ (decr. HOff15%). and ut_ (dws. 42%). 

: • 

/,lj 
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grlsex Ab. wt of CIIV Ab.wt raIIS.wt rei wt at '.:JIg 
for the coni SIr for the coot gr 

HOm· liver 13.5!0.8 11!O.37 3.1!O.1 4!O.2 
HOI" 9.5!O.3 8!0.2 3.8!0.1 3!0.1 
MOl" NC 3.8!0.1 

HDm KIdneys 3.3!0.1 3!0.08 Ne 
HDt 2.4!O.1 2.2!O.03 1152;t14 807~22 
MDt Ne 1152;t34 

LMOm" 337;t12 NC 375:!:14 337;t12 
MOm" Ne 385;!:13 
HDm Ne 355;!:8 
MDt NC 383;!:7 338:t10 
HDt 994;t18 &40!11 41O;t5 

MOrn" adrenall 78:!:8 115!8 28:!:3 22.6!4 -
HOm 80!2 23;!:1 
MDt Ne 32!" 23!O.1 
HDt Ne 41!8 

MOm" thyroid/para 
thyr 30!5 22!1 5.8!0.2 &;t1 

HOm 21!O.7 8!0.2 
MDfi 20!1 17!O.5 
HDt 18!0.4 

MDfS spleen "888;t 1'~ 1 648!142 
HDt 742!iSO 333;!:88 292;35 

HOm testIIs 3!O.4 2!O.1 O.8:!:33 O.n;tO.1 

MDfS u\enJS 941!28 582!28 227!11 333! .... 
HDt 530!18 231!7 
MLOt'$$ Ne 272!11 

MDt Ne 714!11 830!18 
HDt Ne 790!10 

Ne no Iig cMngeIcomparabIe to conI 
• B. wt Iig <cant 
"2.5mgIkg 
$ 4mgIkg (!ncr from 2.5mgIkg to 4mgIkg lor females ody on ~ 211 at study. 
$$1mg1kg 
a LMOm '"low mid dose ma1ea11mg/kg dose 

WeIghts _liii0 mlllLnd nIIIIIMIlD h InIn end lie ~ noIIId In: ........... (Incr, 
MDmI24"': HDmI5"'), thyrolcllpulthyr (deer, MDmI27%: HDmI27%: MDfl15"': HDfl18%), liver (deer. 
HDml18%: HDft8"'), Idd~ (decr. HOmI12%; HDfI8%), __ (decr, HDmI21"'). heart (deer, 
HDfI3"'). apleen (decr. HDfl15"'). and IIDrua (deer. 42%). 
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Oro-. Morphology: No remartcabIe findings on gt'OI8 1I1QIlIhOIogy. 

HletopathoJogy: table below from th1J IpOI1IOr pre .... the Inddence of IeIIons (non-neopIaatIc IIId -
neopMltic) In aD gra. It CII'I be _ /hilt there _ no IIg !ncr In IeIioMItumaI'a except for 8 non· 
d08wependent Incr In malignant mammary IlIand In the 2 HD female II" (MIG end 7/80 
,..pectJve!y. va. 2110 In the cont.). 

Appendix H (Continued). 

Survlval, Body WtJpt, aDd Iudd_ ut Spontw_ r rl_ Alrea.! by 'lratmeat 
<each IP'OIIP hu 110 eolmeh) 

·SWVlVcc! 

BOdywe~gbl 

Expressed u ~ Differ· 
ence From Cootrol 
SCvere progressive 
Olomeruloncphrosia 
BeJllgo • !DO-

cytDma 

IiitersllliiJ CCu TU.illor 

CI t 
Exprcucd u ~ Diffcc
CIICC Prom Cootrol 

o 
24 
. 

12 

6 

26 

• o 

ldalca 

0.25 
-,,0 

5 

12 

10 

37 

I 

1:31 

1.0 2.S 40 
~ 18 33 
-1 'J. -,-

19 I 1 

6 ~ 0" 

V 12" 12" 

1.0 4.0 8.0 

- ---

1 

• 

1 
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The sponsor Hated .... t.ad IeIionaIpathoIo changes in the rat Th>I following 3 lesions 
contributed to the death d animaII: glomerulonep/1l1 In males. mononuclear eel leukemia in 1emaIes. 
and pituitary adenoma or edenocIrci IOIIlI. The Inc:ideIIC8I of U- I1IIntn __ actuaIy deer wtth 
incr dose and occ r'mlllr I'8IIChed BtaIillic8l sIg. The Incidence of IlitliillllilII eel tulTlCll'l was on the 
low end of historicIII datil 110m thla lab (datil not provided). The Incidence of benign III8IIIIIl8IY gland 
neoplasia (adenoma and Iboadllnomal) and the 10IIII IMII1I1181Y ~ neap .. 1a did not reach 
statistical sIg. H_. the Incidence of malignant 1I"IW'.'18/Y gland neopIerll (adenoca":iilon_) was 
sIg Incr In the 2 high doled f8maIe gfl but the Incr was not dose dependent (_ IIb:IIched tabIeI from 
the lponsor). ". tumor IfI'ected 24 f8maIea and the tumora __ detected In reb killed at end of 
study. 

Summary and COnclualon: 
Orel admlnlslr8llon of oIaIapIne to IMIe and female F344 reb for 2yra at doles ~ 0.25mg1kg 
and upto 8mg1kg h8d no efI'ect on IUIVIval. Doles In male l"1li went 0.25, 1, 2.5, and 4mg/kg and 
thole In f8maIea __ 0.25, 1, 2.514. and 4I8mg/kg. The 2.5 and 4mgIkg dolus In remaler were 
Increued to .. and 8mg/Icg I'3lpec:IIveIy, on day 211 beaM ... of the ImIIII efI'IIcta on B.wl Mean wi 
and wt gain It termination were Big I8dI»>d at doseI ?2.5mg/kg (12-33%). Mean food Intake at 
termlnellon In HOm was sIg i8duced (5%) but the EFU W113 unaf'lectad. In MD&HDf, mean food Intake, 
and EFU were i8duced at tarmlnatlon (15-30% of the conl). Similar to oIher \ox studies and ltudles in 
mice and dogl. cll8ngea went obIeIved In hematology parameIefI at aU fkM points and In both sexes 
mainly at the higher doaer. The atIected paremetera Included RBC, Hb, Pcv, MCH, MCV. and 
MCHC, elevalioM ranyed between 0.2-14% of the control and many -., doee-dependent. There 
_m to be aome IJrne.of..mIatmnt factor since val ... meuui8d at 2yfl tended to be higher than 
those meaaui8d during the 1lt yr. Plasma levels went eimIIar In males and re".1eI and the drug did 
not appear to accumuIata at Iotaat during the 1 at 8montha of treatment. The Incruae In drug cone was 
linear at the Sma ~t but non-IIneer thereafter ileat measurement on the 18th month). 
Plasma cone ranged betwlln BlQ of 5ngImi to 910nWmi. Th. hematology chan" .. occunwd at 
plaama Iw.1a 1.12K the max Qllntcal pluma ..".. of 8Ong/ml _ured an" a alngll dOli. of 
20mgld. There __ ItiItIstIcaI significant changes In organ wt 8UCh .. do.'CI" In 
thyroldlparethyrold 1 ~ of cont (absol and rei). doae-dependent deer In abIoI and rei wi of the 
uterus. testes HOm absol wt deer, and the rei wi of the brain In MO&HDf was In.:r. There was no 
gross fllOlPhoIoglcaI flildings. There was no sIg incr in incidence of neopaltlc 1eIIo.'1 In any gr except 
a non-doae dependent Inc:r In nwnmary gllulcl acIenoc:arcInom of MD&HDf at an InCidence of 9160 
and 7160 respectively, w :lJ8O In oonl There was no drug elTect on Non-neopIallc 16'IIona. Thl 
mammary "land tumors In femal .. occunwd at plaama lavela that are eq,,&dvaIlnt to 1·11x the 
max clinical pluma ..".. ot60ng/ml maaaurvcl after • ling II dos. of 2Omg/cI. The inclclence of 
other tumont actualy was lower II the dose was incr. This deer was contrlbutacl to tha (Ma In mean 
wi or wi gein of U- nrtII. Note that the mammary gland tumont were also -., In the "",-.uSB 
~enicity studies (_ above). 
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Attac~Dt Tabl. 8-6. &.-,01 ................... 11*1 .,. ...... -F' , ................... StudrRC1740. 
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Of41 0135 21 ... 2143 
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3fT 2110 litO 'JJ7 

3110 419 2110 1111 
11128 9119 10f25 11125 

R ..... aI ........ T ........ 
IIDNIIJ Po •• n'l FIll. 

Z ... Z ... 
.73.23 ·.41.18 

OneIl 
Z ... 

·.08 .53 

b: n:w.ldltillCack .. ' ........ -.end ........ 

• 

1M 

0155 
0IS5 
11/53 
CIIS2 
Of411 
Of411 
1/411 
Of47 
Of47 

2J6 
112 

4112 
'2135 

". 

i 
~ 



PDF page 713

• 8 OF 8 
2eS92 



PDF page 714

j 
u • .. .. 
~ 

"'-II "'18 
8 ~~::; i&ii 

JI1~" '~~, . 

J N~!~ 
i 
'I ,l~ 

jiN~!E!E 

888 8 

.. .~ 

Page 237 

( 

" ............ 

( 



PDF page 715

-. '. 

'10 28,705 

B. 

...... 
au 

IIdNI ... H¥"Y?""M,f't 

ldII ... rf """"",,'''I1Y 

.. ,N ....... f'OtAL " .. nonIll:GIS 

51.1" f'OCAL 1MLOI"11ICa15 -~1Gf1 DIPrusr CXNifStlCN 

..:aMU I.,,. aw.rSUQ,j 

'CICAL COIUIUrt. 'AJ ... IU .... '1ttI 
HIN' ..... ~ INPUMMflCN 

T,.".,IO 

'.mIlIO 1a.!fUUDI 

M'. "MIOGLOSSAI. WCT 

.IN' ...... 'CIC.A&. CYSTIC HWPfIllUS'" 

SLICiHl fOCAl """.....-sll.. C-aU 

H,VIIM'( 

UO. fllMllJ«DJ 

JIG '''''lIfD, 
.. ,,"_ fOCAL CCIColS'UJf 

,'Sf 
M' .. ' ..... fCXN.. HVPtillPUSl" 

",NM\ '1, 
" ....... "0. u.-'e .. 
aMII!'.u.II '''' r ....... .,.,' 
IMI" ,n .. ,'" f~ficl)J 

~Iwt. CDlD "0 , ....... , 
SCI"IIC "".,. 

/ ."" no ....... 

." .. 
'''' raMl'teD. ........ , / 

.. , ........ fOCAl "I~"" ll"lfOrf. M"'" 
,UIIl1\I\ _II 

IIA 

. ~.: '( . ~;~ .. .: ~:, ._- ~ r.r\;:·,~ • ~: . • • .. • .. :r-' 
•• •• .. • -. .. 2;.:': 

t. :>-1", 7 ... ~ .. -
-~'t·~~.;· ~.~ • ._~.: J 

• ~. ,',.. 
.... , 

I' I .. 
I 

• .... • .. .. II ., : ' . ., , 
.. ,' . 

.. .. III .. .. .. 
, ., 

, , 
II .. • .,. , .11 : '13 

" .. m ". .) ~., .. 
" .. 10 .. ~to : .. .:> .. : 

'.~ . , '. '. 

ID 8» .. aD 11) .. 
10 tII:lO 20 m ., II) 

II) 20 10 111 • ., 

, .".i:i-'." 
.. , ..... "';"':"'~I"\ 

• • :!.', .... ; • ',.:i:"".:o.!'-:i.. 

~XiCOIOgy: A Subchronic Toxicity Study and Companion Blood Level Study in 
.$~JF MW.f'31 ~ M1:105~1 J 

B6C3F1 M~e Treated Orally vith LY170053 for Three Months. (#007, vol.7.1) 

B6C3F, mice (35-42 days old at start of dosin~) ~ere aSSigned to treatment 
groups as indicated below, anc dosed with LY1700S3 (lot 55786) by gavage. One 
set of animals '"'as dosed for cetermination of pharmacokinetic parameters. The 
rharmacokinetic study vas teruinated prematurely at 1 month due to a dose
related decrease in survival. Final ;,lood samples (Day 92) were thus c.ollected 
from animals in the main study. 

s 



PDF page 716

. 
• • 

INC 26.705 10 

2. 

o , 
IS 

'5 

IS ., 
1'.0 

17: ... 
. 11.1 

l~ 

1% 

U 14 •• 
.~ ... : 

Hematology: There Were substantial decreases in RDe counts with dos~d M showing 
greater sensitivity than F. In Qales dose-related decreases in total ~BC counts 
(l 36\ LD. 65\ MD and 70\ HD) with decreases in both lymphocytes andEeut~ophils 
(although due to a larger decrease in lymphocytes. the percentage of neutrophils 
was 2-fold greater at HD than in ete en group). Individual animal data indioated 
at ali doses in Qales wac and'lymphocyte counts vere below the normal ran~e, suoh 
that at MO and HD only 2/21 had oOWlts ..,ichin the normal range. 

In females. While only minimal deoreases in wac counts were observed at LD 
and MD (~ <12\), at HD. vac counts were decreased 53\. In contrast to males. 
females showed a 2-fold increase ir. neutrophl1s vs the CD group. 80th males and 
females had small (5\) decnases ir. Me counts accompanied by increases in cell 
volume. These changes i. RAe paraeecers, while consistent with those in other 
studies. are not biologically significant . 
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6, 

8, 

9, 

concentt'ations occurred 0,5 -1.0 h post dosing, indicating rapid absorption of 
drug, Paren~ compound decreases in plasma suggests at least 2 rates of 
elimination (or distribution) a rapid phase shortly after achieving peak 
concentration, with a tl/2 of 1 h or less, followed by slow elimination with a 
t1l2 "f ~ 12 h. There appeared to be a non-linear increase in Coux at HD on day 
2. However, by day 92 the 2 h concentration at HD (but not at HD) was reduced 
relative to the 2 day value, suggesting that the apparent non-linearity may not 
be significant. Given the possible variability in the data, K'and F showed 
little difference in peak concentrations. 

" 'I~.o I :.': .: !." 
.., 

I 
.: . -I .. _ ". 

:i 

I 
,-(, .qoo 
j r. J bOO 

J '1(00 

~ 

• Necropsy General: Mean organ weights and organ to body weight ratios indicate 
that most organs weight reductions (observed only in males) were correlated with 
decreased body weight. There were no exceptions with the 5 tissues measured, 
kidney, liver, heart, spleen, and reproducti'le tissues. The lack of an effect on 
reproductive tissues is in contrast to the effects observed in rat. 

Gross Pathology: Several animals in the dosed group had black, mottled, heart 
(3/15 HOM) o!' intestinal contents (4/15 HOM and 3/15 HDF) , suggestive of 
hemorrhages, In the heart, microscopic examination revealed normal tissues and 
the le~ions may have occurred during the blood collection at necropsy. There 
were no lesions to the intestine identified. Thus, the toxicologic significance 
of the lesions (apparent hemorrhages) is unclear. 

Histopathology: Histological findings were limited. Diffuse organ congestion 
was observed in 3/15 HDF and 3/15 KDF and is likely associated with death. 
Lymphoid depletion was also observed in KDF and HDF which died during the study. 
That females with depressed lymphocyte lev~ls died prior to the hematology 
sampling, likely suppressed the depressi?n in lymphocyte counts in females at HD 
and MD, 



PDF page 718

-. 
~ ., ...... 

IND 28.705 14 

SUIlIrnarY and Evaluation of Toxicity Studies 

The toxic~ty of LYl70053 was assessed in a chronic toxicity stu.:y in rat: (1-
year; 1. 4. and 16 mg/kg) and a subchronic toxicity study in mouse (3-month; 5. 15. 
45 mg/kg). The effects in both species were generally similar, although the effects 
~ccurred ac higher doses in mouse. At low doses pharmacologic effects (sedation and 
hypoactivicy) and small reductions in weight gain were observed in rat, thus no "no 
ftffect dose" was found. At higher doses in rat, substantial weight gain suppression 
was observe'" This was sccompanied by significant hematological and serum chelllistry 
alteration, indicative of malnourishment, particularly at the RD. In 1Il0use these 
changes were also generally observed at RD, however, there was no effect on weight 
gain in females. Significantly, both species showed a reduction in ~~C counts at HD, 
pr1l1larily. reduced lymphocyte counts (F only in rats). This change was associated 
with hypocellularitY of the bone marrow in rat and lymphoid depletion of spleen, 
thymus and lymph nodes in mouse. The sponsor states that this change is the result 
of malnutrition, but this is not consistent with the ftb;ense of a drug-associated 
reduction in bodyweight 1n female mouse. Thus, while malnutrition may have accounced 
for the change, it is ngS clear that this reduction in YRC cells is an indirect 
effect of LY170053. Importantly, the alteration in wac count has been observed to 
varying degrees in several previous toxicology, including two separate dog studies 
(HD. 10 mg/kg). In one instance the response in dog (thro~bocytopenia and 
neutropenia) appeared to be immune mediated (reviewed previously, Hollenbeck). In 
the rat and mouse studies the effect is associated with plasma concentrations of 
parent on the order of =1 ug/ml. There is no data on the plasllla concentration ~f 
'rug from the 3 month study in dog. In the one year dog study (rev1ewed previously. 
~11enbeck),-there was no effect on wac (one lOmglkg male had hemolytiC anemia). In 

that study the peak concentration of parent was 0.45 ugjml given a 10 mgJkg dose. 
Thus. leukocytes or leukocyte ~tem cells appear to be adversely effected in several 
species at doses of LY170053 greater than 10 mg/kg. possibly in association with 
plasma concentrations of parent in excess of ~ml. 

Teratology 

F. Teratology Seglllent 1: A Ten-Yeek Female b~sic Fertility Study of lY170053 
Adminlst~red by Oral Gavage to CD Rats. (#003. vol.S.1) 

LY170053 (Lot# 56786) was given to 20 adult female CD rats/dose group (0. 1.3,10 
mglkg) for two weeks prior to mating and throughout lactation (day 21 postpartum) 
via gavage. All females were allowed to deliver; males were not dosed LY170053 
was p~~pared daily as a suspension in 5\ aqueous acacia. Dosing suspensions for 
the HD ~roup were conSistently ~2' lower than those gi~en for the nominal dose 
2.0 mg;'lIIl. Thus, the administered dose for the liD group was likely'" <;) mg. but 
does not imp'1ct the study .:indings significantly. However, while th .... F11 
generation progeny wer&;ex~~~ .. ge.ner!'t·,phy'liJ,gf] 'euni~ and behaviort 
b"reeding vas Dot-perfOrmed as i~ required by FDAguideltue • 

\~ 
J 

111 
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I 
TWO WEEK POSE-RANGING STUpY IN THE RAT 

~ANIHAL! ~ischer 344 

DOSEI 0, 2, 6, 18 or ~4~g/kg by gavage 

DURATION! Two week. 

, ANIMALS/GROUP, SM, ~ 

PARAMETERS STUDIED AND RESULTS 

MORTALITIES! All HD rats died dyring the stUdy. In Male., deaths occurred 
after S, 5, 5, 7 and 10 day. on t •• t and for f •• al •• aft.r 3, 5, 5, 5 and 
7 day. on test. All oth.r rats survived the study. 

OTHER ~rNOrNGS: Dose-related hypoacttvtty was p~.~.nt in all ratn. Doa •• 
of 6mg/kg or higher produced a significant depr.ssion of growth and food 
consumption. There were no biologically significant hematolOQic, clinical 
chemistry or histologic changes. Toxicologic findings could probably be 
attributed to an extension of the phar~acologic .ffects • 

• 

c 
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~\.-. . Page 127 

TAE~.E3. BLOOP LEVELS OF LY170053 IN RATS TWO HOURS AFTER 
DOSE ON DAYS 1 AND 30 OF STUDY R08683. 

Dose Day 1 Dose Day 30 

Sex mglkg "glml ~±SE Sex mglkg "glml ~±SE 

M 2.5 .09 M 2.5 -
M 2.5 .14 M 2.5 -
F 2.5 .16 F 2.5 -
F 2.5 .11 0.13 ± 0.02 F 2.5 -
M 7.5 .34 M 7.5 .74 
M 7.5 .58 M 7.5 .94 
M 7.5 .38 F 7.5 .95 
F 7.5 .44 0.44 ±0.05 F 7.5 .78 0.85 = 0.05 

M 22.5 2.03 M 22.5 3.72 
M 22.5 2.57 M 22.5 3.88 

F 22.5 1.80 F 22.5 3.06 
F 22.5 1.68 2.02 ±0.20 F 22.:'i 3.51 3.54 =- 0.18 

-Large interference peak prevented determination . 

• 
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Esecutive CAC 
June II, 1996 

Committee memben: 

( 

James Farrelly, Ph.D., Acting Chair, HFD-S30 
Alex Jordan, Ph.D., Rotating member, HFD-SSO 
Charles Resnick, Ph.D., HFD-IIO 
Glenna Fitzgerald, Ph.D., "{earn Le&'.ier, HFD-120 
Sharon Olmstead, Executive Secretary, HFD-006 

NDA 10-591 (Atnkchi; BFD-110) 
Zypres (ollilWlpine) 
Eli Lilly and Co. 

The sponsor submitted carcinogenicity study results from a single rat study and two mice studies. 
The rat carcinogenicity study used doses of 0.25, 1.0,2.5 and 4.0 mglkg. Doses for the female 
rats in the 2 HD groups were increased at day 211 to 4.0 and S.O mglkg, respectively, due to a 
limited effect on body weight. Decreases in percent of body weight gain were II % for HD males 
and IS% and 33% in the two HD female groups. The sponsor reported statistically significant 
increases in female mammary gland adenocarcinomas; however, the FDA statistician did not agree 
with the sponsor's analysis. The FDA statistican found no significant increases in tumor types for 
either sex by any of the statistical tests conducted (trend and pairwise). 

The sponsor conducted twe. separate mice carcinogenicity studies (the second study was 
conducted at the sponsor initiation). The original study using doses ofJ, 10 and 30 mglkg 
(lowered to 20 mglkg due to excessive mortality in males)reported no significant increases of 
tumors in males. However, for the female mice, significant increases were reported for lung 
adenomas and I:Ircinomas in the LD group, mammary gland Idenomas and carcinomas in the HD 
group, and a significant but non-dose dependent increase in combined incidence of 
lymphosarcomas. The validity of this study was questioned by the FDA statistician due to the 
extreme mortality rate observed within this study. 

The second mouse study used doses of 0.5, 2, and S mglkg. The sponsor reported significant 
increases in the female mice for both m:unmary gland adenocarcinomas at the MD and the 
combined onset ofliver hemangiosarcomas in the HD group. No significant increases in tumor 
types were reported in the male mice. The FDA statistician reported a significant increase in lung 
adenocarcinomas in females not reported by the sponsor. 
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( 

Recommendations: 
The committee found the study design and dose selection acceptable for both the rat and mouse 
c;arcinogenicity studies. 

- -~~--

I. The committee recommended t!lat historical control data fur mouse lung 
adenocarcinomas, and mouse and rat mammary gland adenocarcinomas and adenomas be 
obtained from the sponsor, and that our statistician conduct a pairwise comparison for 
those tumors 

Post-meeting addendum: 
Pairwise comparisons did nol !how the lung tumors to be significantly increased and were found 
to be within the historical control range. The mammary gland tumors w~e found not to be 
significantly il.creased in the rats; ho' ·ever. the mammary g!4IIId tumors were siginificantly 
increased in both 'he mouse studies. The mammary gland tumors were higher than historical 
control data in mice and rats. 
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BEST POSSIBLE COpy 
In" sepafiHe ,'"port (#68) the SpOnsor further InVi!$hgated the 1yr dog ',nO""95 to determIne wnether 
serum All speCIfic 'or olan~;:I!"",e can b$ detected In 0095 W,lh neutropema Se;1Jm samples from all 
dog g's Illclud/Og the cont were collected and analyzed by E~ISA for development of At> against 
olanzapme Olanzaplne 19M All was Mtecled In 6/16 cont, 12/28 noncytopenlC drug dogs, and 3/3 
cylopenlC d'rug dogs In the COn! untlllillao dOllS Illt'level Of IgM ranged from bql 01 ~2 4 rel,1I9 'ml to 
30rel ug/ml, on the treated g.,. Without Itle 3 dog5 With cytopenta the !gM level rllnged from bql of 
9 4'el,uglml to 76rel.uglml. In the 3 cylopenic oogs the level WilS from bql 10 n8fl11.uglml 11M 
""",ng was shown 10 be specIfic"" ol,IIZIP;"" wn .. n fiXed cone of tree olan:aplMe ,"h,l>II&o POrt'on 01 
the b, "ding Olan:aplOe 19G Ab was aetected only In sera from 1 dog with cytopenta ThiS actiVl!y 
was innlMed to 58% With additlM of free olanzapme Also In this dog, high levels of IgM (uPlO 
238r('1 uglml or 5-6)( lila preexlsIllng level In olher d09~) wele detected This eNeel Willi Inntbited to 

, With free drug The span$or IMical.a that the relatively high level of olanrapme 19M and 
presence of olanzaOtne 19G $uggest$ II qualltliltille difference," the type of Ab proGueeQ by Ihis Clog It 
was conclude" that tr>e cytOpenia observed In ;It lellSt 1 Clog Of the 3, may be contJ.buled to 
o/anzapine-spee,flC Ab 

'Tile ophthalmolog'cal findIngs were seen in dog. t,eated for ;wk5. omo and iV' at doses breween ,-
40rnglkqld In I"e 2wk stuay, ,.,io,it oceurred in ell drug g'$ but could not be correllited WI'" dose 
Th.ra was d".e·depen".n! and sig r.duction 1M liJCrimel flow iihr postdo:se, Tnese dogs had normat 
pupil (eflext's out pUPilS Of dogs dosed 40mglkg a,d not dilate compilltely In response 10 awI1c.i!ton Of 
dliahng agents. TM rnecnanslm of mIOSIS in this stud~ could not be aeouced, No .. ffeci on 
ophthalmology was noted Il'l a 3m? tOl( study tn dogs dos'a 2, 5, or 10mgikg, In a Gmo tox study, 
do.e-d~ oende"! m'QS'~ hyperructlV\ty to pUPillary 11911\ rospons., anrt redUced rUR"n.., 10 mvdnatlc 
f!Wg,were .. een II'> do!'. ggs..d 4&6mglkgld Slmuar to the 6mo stUQY, d09$ doUd :/:,5, 10mglkg fo' 
Iyr showeo do~e-dl!pende"l miosis, altered pupillary light re/IIIK, and reduced le,r productIOn, In MO 
tl129s blepharospasm was also nOleo, Other findings inClUded cOflJunct,vlhS and olscharge; lear 
productIOn was reduced end was irreverslDfe by end of stuoy, The doses usell in 1M 1yr were the 
same <loses used If' 1M 3mo $Iudy where no ophlhalmol09tCai (,nolllgs were observeo Tile sponsor 
related thC! opnt~almoi09lcal r<l.ultl 10 Ina entlenol'oergic effect ot the 0'''9 

In a Jmo oral gavage mouse study, I11$lopath .xam showed lymphoid depl",liotl Of the tpl"" .. nd 
mollerale rnultifocal Iymphola necrosIs In all drug 9rs (3. 10. lOmg/kg/d) In addition. non dO$e· 
Oopend.nt mammary gland ;lc;in.' nypen,ophy, dllctal ectaSia, and ductal lIPitllolia' hypertrophy 
we,,, "",en in thes", ~ r!rug 0'" Rats Qrilly dOSed for Jmo at 2 5. 75, and 22,5mgll<gld had 9.ose
men<lenl reduction In rel'tlVe wt", clIne ovaries jlnd !iteri, wltMlIt ~Islopath findings Dogs orally 
dosed at 10. 20. 40m.ll<gld tor 2WkS had lymphoid depletion of the thymus in all drug 9'" without 
"!Stopalh findings The relaltve wt of tha testes was sig 'eouced In rats dosad 10m9/~91C1 lor 3mo 
and hlstopalh e~am shOwed hypo"perm.logeneal., The decr In testes WI In IhlS stuoy might havf' 
been secondary to WI loss In Ill,s g(, The absolute and relalM! wt of the ovaries were reduCe"lf1 
female rOIls dosed 4& 16mglkgld for Smo and ute',"e wt remained dellressed In fats dosed 16mglk9 
thrQugh the 1 ma recovery per,od Also In thl$ study, the relative wt of the adrenalll in mille rat5 
tlosed 16mg/kglo was in~r .nd IIlstopath chowed decr in vacuolation of eorlic;al cell. that 
persisted through the 1mo recovery period at whil:h time the vatuolatlon was IIlso obsorved ,n 
male" dosod .m9Ikg1d, HISIOP3th exam Showed mammary gland cnll"ges '" malas and femalos In 
this Smo st"dy In mal"s dosed 4& t 6mg/kg/d tISSU!! mOtp~ology was Changeo f,om the normal 
IObvloalveolar to t~buloalveole( pallern and secrehons were presant In lemale rats dosed 16rnglkg/d 
Tne tIIclaenee and promlnance of mucoid met.pl"i~ of vaginal <tpithelium were InCr ill Ie males 
dosed 4& 16m9/~91d and ovarian folh(:ular prominanco was also Incr In temales dO$ud i6mg/kgla 
-rlle$e mila'masy gljlM cnM9t!§ rever5ed during th. "toy""" penQd Utenne hYPOpIIlS';) was 
ob$frverJ In females dose(i 4& 16mgl\(g/d at efld of $tutiy ilncI in females dcsed 16mgfkgla at end of 
reco~ery T/lere was thecal p,omln,nce In the ovaries of females dosed 4& 16mglkg/d, The flncllngs tn 

the O\l$""S and ute" were con&ldttnW 6econOlll'y 10 ,eOuced wt In tl'1ese ;animals In II ly' or31 sludy In 

l( 
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