MEMORANDUN - DEPARTMENT OF HEALTH AMD EUMAN SERVICES
: ; : : . PUBLIC HEALTH SERVICE
i _ CENTER YOR DRUG EVALUATION AND RESEARCH

. DATE:  September 27, 1996

FROM: Thomas P. Laughren, M.D. ’1;3’15 . ;%
Team lLeader, Psychiatric Drug Products i o
Division of Neuropharmacological Drug Products
HFD-120 ‘ o E

' SUBJECT: Recommendation for Approval Action for
: Zyprexa (olanzapine) for the treatment of psychotic
disorders ~ P L .

R AL WA Taa]

TO: File NDA 20-592 i e @t o F :
[Note: This overview should be filed with the 9-16-96
submission.] ' ' o . -

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
-methodology and specifications, and we asked the sponsor to
consider a further exploration of the population PK database as an
approaci, to providing additional information regarding drug
interactions. We also attached our proposal for labeling. Lilly
responded’ formally to the approvable letter with the 95-16-96
submission. A I « ‘ : o :

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 labeling [LABOLNPS.AP3] 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 of the disputed issues. Lilly
provided language consistent with these agreements in faxes dated
'9-18-96 and 9-19-96. Additional faxes dated 9-18-96 and 9-20-96
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The sponsor submitted a proposed laheling that was edited and
modified by Thomas Laughren, M.D., Greg Dubitsky, M.D., and this _ ‘
reviewer. These modifications were discussed with representativas i
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; addressed remaining iasuea for pharmacology and a 9-18- 96 fax

addressed remaining chemistry issues. We faxed a final version of
labeling on 9-23-96, and Gary Tollefson, M.D., from Lilly,
confirmed late on that same day that this version of labeling,

which is included with the approval package, was acceptable to

them.

Dr. Paul Ancreason reviewed the clinical sections of the 9-16-96

. response to the approvable letter, including the safety update, the

l;terature update, and the ragulatory 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 safity data. The sa“ety update included data
forxr. ?as olanzapine patients from the primary database (690 ongoing
patients 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, 1nclud1ng 14 olanzapzne patients. and
134 blinded patients. ;

‘There were 5. deaths, 5 other sexious adverse avent, and 3 adverae

dropouts, none of which could be ‘reasonably attributed to
¢lanzapine treatment. Dr. Andreason considered only 1 of the
patients with potentially clinically 'significantly laboratory

" abnormalities to have 1ike1y had olanzapine-related changes. " That -

patient had an increase in LFTs, an issue al:eady addressed ln
labeling o, p TR w '

In summary, none of these reports contained new or unusual findings.'

that would change my view about the. approvability of thls drug or
necess;tate further labeling chanqeﬂ

3.0 WORLD :.nmrm'lvrmf

The sponsor’s literature update covered the period from: the cutoff -
date for the original NDA submission to 9-4~96, and included 159 -

clinical ‘and preclinical ' references. =~ Dr. Andreason reviewed

.abstracts for all the clinical referances and titles for all the
‘preclinical references. .These references contained no findings
that would adversely affect the coneluniona about elanzapine' 7

safety.
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Table 1 Studies Included in the Updated Primary Safety Database
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4.0 FOREIGN REGULATORY UFDATE
The,sponsor'werranted in the 9-16-96 submission 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 leUlBT FOR RELAPSE !RIVII!IGI'TRI‘Z

The sponsox has committed to conducting a phaee 4 study to

adequately address the question of long term effectiveness.

6.0 BIOEBABNBC!UTIGS
The sponsor accepted our proposed diosolutiono nethod_ and
specifications. ' ‘ RS :
7.0 LABELING
Lilly proposed numerous changes to the labeling for Zyprexa, many -

of which 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 resocluticn of 1abeling issues that required additional data

review. and dLSCUSSLOH“ ] .

In our labeling proposal, we had emphasized the possibility of,
orthostatic 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 gxounds, i.e., olanzapine
is a potent o; antagonist, and drugs with that property predictably
have problems with initial titration. Common sense would lead one

to be cautious based solely on this fact. Our: recommendationa were
also ‘based on finding (1) '5.5% of : olanzapine vs -1.8% . of placebo .

patients “'in' a. pool  of 2 studies.. (HGAD . end 'HGAP) * having a

.potentially. clinically significant postural change in systolic
"blood pressure (2 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 pool.

These patiants also differed in the incidence of dizzinese and

%N
-

Table 2 Studies comprising the laoomd-:y uazbty databaeo
(N=140: 134 still blinded) =

Study ‘ ' Titlc/nnsignfnauo Range . -




tachycardia. 1In addition, there were 15 instances of syncope in
- phase 2-3 trials, some of which occurred fairly early in treatment.
Phase 1 data were also suggestive of a dose reSponse relationship
for. syncope during initial trtratlon. ' :

The sponsor argued ageinat a focus 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 rot show a difference between orthostatic effects.
between the 5 and 10 mg dosea,‘however, these studies weren’t
designed to detect this effect, e.g., blood. pressure wasn’t
monitored at a time most likely to reveal an effect. They also
argued that olanzapine is 100-fold less potent as an «a; antagonist
than risperidone, and that a 10 mg initial dose was well tolerated
in the vast majorzty of patrente receiving ‘this dose in the
clinical trials. . _

ngmgn;:: After much discu351on. 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 consrderation ‘of the possibrlity of dose dependency for the
orthostatic effect. 1In addition, 5 mg will be the recommended dose
for potentlally vulnerable patients._ ‘

M@MWWWMW

In_?our 1abeling, we “hac .removed “from” the standard tard;ve
‘dyskinesia warning Lilly‘i' reférence .to data from a. pool of
haloperidol ccntrolled long-term extension trials suggestlng a
-higher?® ‘rate ‘of emergence : of - dyskinetic. events. :for - haloperidol
compared to olanzapine. The pool was based on studies HGAD, EO003,
and HGAJ. It included 707 olanzapine and 197 haloperzdol patrents.
who were free of dyskinesia at entry into the extension phase, and
were exposed to olanzapine or haloperidol for a median duration of
237 and 203 days, respectively.  Using criteria that seemed
reasonable, there ~did appear to be a greater incidence of
- dyskinetic symptoms for haloperrdol compared to olanzapine, using
several approaches. 5;_,: ; e T

Lllly objected, argulng that these ‘are. valid data that provide
‘1mpcrtant 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 dyskrnesra, neverthelese, we argued that it is

4




- Lilly wanted to qualify this statement, by emphasizing that

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 such data in labeling
woulid represent an important departure from our usual’ prectice, we
‘indicated that it would be a decision necessrtating more . work

~internally and likely consultation with outside experts.

: We agreed to consider expeditiously a supplement that
addressed a modification of the tardive dyskinesia statement, and
the sponsor agreed to accept our decrsion not to include these data
at’ this time. . : :

_ ‘ i I T '”“"1' gf‘

In our 1abeling proposal, we hed noted the finding that prolactin

levels are elevated by olanzapine treatment, ‘and that “the.‘

elevation. persrsts during ' chronic . administration,” since this

_phrase is in .the standard. prolactin‘ statement - for  some

antip ychotic drugs. : ‘fg :g B e s LPE __.“--'

Lilly objected to this phrase, arguing that,' while a- nodest
increase is apparent early in treatment, endpoint analyses reveal

. no difference between olanzapine and placebo, unlike the data. for

haloperidol arms in these studies which roveal a pers;stent
elevation 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 ‘elévation with olanzapine has. been demonstrated to . be
transient. The LOCF analysis is not. the most pertinent, since it
~carries forward the 1evels 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

trials revealed that prolactin levels are elevated compared to
baseline, albeit to a modest extent and w1thout a placebo control

statistical significance.’ Furthermore, the data from extension

chment The sponsor egreed to our preference to characterize the ‘

_effect as: persrsting, providing we acknowledged that the elevation
‘during’ longer® ‘term- treatment was modest X We agreed to this
qualification.-_“ g ) e ; | : ,

|

In our labeling. ‘we added a P:eceuticns atatement describing
overall the weight changes observed with olanzapine treatment.
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the effect is mcst prominent in patients who are underweight at
baseline, and they wanted to move the statement to Adverse
React;ons. £ g s 0 oad T

We agreed with moving this statement to Adverse Reactions.t We also
agreed to .acknowledging in the statement the fact that larger
changes are observed in patients with lower BMIs at baseline.
However, we noted that the statement must also acknowledge that,

‘despite this differential effect on the basis of BMI, the weight

gain was observed generally for olanzapine patients, despite the
BMI category. In fact, the longer-term extension data revealed
that the effect is even more prominent during longer-term use, with

. almost half of even the- overwexght patients taking olanzapine
_experieneing a 2 7% increase in body weight compared to baseline.

This finding also needs to "be‘incorporeted into_the revised

_statement

- comment @ The sponsor agreed to our reviaed statement, located in

the Adverse Renctlons section..

 fidutsd Wi SR e -4_1.,'f o -_~.:-: .;

"In our labeling, we ‘had recommended baseline transaminases in all

patients being considered for treatment, with followup monitoring

"monthly for any patients having clinically s;gnificant baseline

abnormalities. Lilly objected, -arguing ‘that ‘routine screening of

‘all patients 'is unnecessary. They proposed alternative language
‘that recommends monitoring only in patients. who- already have

significant . hepatlc ‘disease. In reconsidering ‘this " issue,

including an ‘examination of ‘a consult done for Lilly by Hy .

Zimmerman, we were inclined to agree that requiring baseline LFTs
in all patients would be" excessive, ‘and in fact,,would not be.
consistent with our labeling for other recently approved drugs with
a s;mllar profile of transient, asymptomatic transam;nase anrease

mggmmmgn;; We agreed to. a 'slightly mod;fied versron Tof Lilly s=‘
proposed labeling that noted the finding and recommended that
;caut1on should be observed in: patients wlth hepa ic impairment.

~In our labelrng,_'we ‘had ‘not. permitted ‘Lilly. to describe the
; eff;cacy findings from patients.
of their efficacy studies

'*extended from the short-term ‘phases

of an effect. We argué -3thaf stydies of thxs design are basically
:ndomlzation is_ violated, since only responding
patlents ‘are. con inued in the extension phase- ‘They wanted to
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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 pertinent 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 continuing responding

patients, so that including this information would not strengthen
labeling in any way from the clinician s standpoint

_Cnmﬁannz We discussed this matter at ‘some length, hut in the end,

the sponsor agreed with our preference to not include thiSh

information in labeling.

8. 0 COHC&UBIOIQ ‘AND RICOHHINDIEIONS

I believe that Lilly has aubmitted sufficient data to support the
. conclusion that Zyprexa is effective and. acceptably safe in the
- treatment of psychosis. ‘I recommend that we issue the attached -
"approval 1etter with the mutuelly agreed upon final 1abeling

cc:

Orig NDA 20-415 ,
HFD-120 ;

HFD-120/Tiaughren/PLeber/PAndreason/GDubitsky/SHardeman ”f_ T
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August 30, 1996

- Letter from Dr. Robert Temple :

Director, FDA Office of Drug Evaluatine
To: Dr. Timothy R.Franson of Eli Lilly

Pgl 1
Section 2
Postmarketmg

: Dr Temple expresses his concerns that there is NO EVIDENCE to suggest long term effecnveness of
Olanzapme
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) NDA 20-592 | e, DTl e ek Do Ackuiriatolion
A | “AUG 30 1995 S
Attention: Timothy R. Franson, M.D. .
Lilly Corporate Center
= Indifnapolis, IN 46285
’ DearDr Franson:
Please refer to your Sepmnber 22, 1995, new Mg appkcahon submmed under section SﬂS(b) of
theFedemIFood,Dmg,deosmet:cActforZypmm(olampme)Z.Smg.5mg,75mg,and
10 mg Tablets. o  u , PR
We acknowledge rece:pt of yowamendmemdated. _ 7
Seplember 26,195 . ‘September27,1995 . September28, 1995
October 3,1995 . =~ - October 19,1995 = -~ October 31, 1995 .
 November 20, 1995 .~ November27,1995 -~ December4, 1995
December 7, 1995 - December 15,1995 © . January 12,1996
. January 19,1996 January29, '19_96' " February1,1996
e March 21, 1996 o June 4,1996 o June 10, 1996
! June 14, 1996 oy ‘ July22,1996 B tl e LG July26 1996

_ We have completed the review of this apphcat:on as suhnntted wzth draft labehng, and it is

approvable. Before this application may be appmed, however, it will be neoessary for you to
respond to !he follomng requests L _ s B ‘

1. Labelmg

Accompanymgtlusleuer(Amdment l):stheAgeocy sp:oposal forthe labelmgof
Zyprexa. Webelzeve:tpmentsafmmmmyoftheinfomauonawlableonthe
_bmeﬁtsandnsksof‘Zyptexa. _ : ‘

‘We have proposed a number of changes to the draft labelmg mbmmed in your ongmal
submission. ' We will be happy to discuss these proposed changes in detail, and to discuss
any dxsagteements yourmght havewuhanypan oftheproposedlabelmg format or
content _

2 PostmmkenngSmdy

Aiﬂ:oughthemdenoembmmeddoeumentstheshm-wmeﬁmyofzmmthe
: ‘mmagemen:ofthemmfemuomofpsychmthmrsnowxdmebemwecﬂyon
!heeﬁecuvmofthudmgmthemamtemoemofremmd!pmwmmm
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NDA 20-592 .

Page2
' -psychoucpauems. Bewmxt:shkelythntlyprmwxﬂbewxdelyusedform o
- purposes, it is critical that appropriate clinical studies be undertaken to evaluate its safety -
; andeﬁecnvenessmlong«tmnuse. We request that you commit to performing a study of
Coe " subsequent to approval. Division staff would be happy to discuss this

nndmotherpmposalswnhym Protocols, data, and final reports should be submitted

 to your IND for this product and a copy of the cover letter sent to this NDA. For

Wmﬂmmwwmﬁ
. 7'_Phase4commmnmmstbeclenlydemgumd%ase4€anmum 2

3 Safety Update

Omassesmentofﬁaenfetyofolmznpmexsbuedmourmewofallufety el
information provided in your original and subsequent submissions, including your safety
update (January 12, 1996 amendment).. This original review 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 cutoff date of approximately 10-31-95. Under '
21 CFRB!MO(d)(SXwXwaeteqnesuhatyoupmnduﬁnaiufayupdmfocusmgon

~ deaths, serious adverse events, and dropouts for adverse events. 'lhuﬁmlsafetyupdm
_canbemthemegmnlﬁnmatasyouri-lz-%safuyupkte

i wmd Lneratm Update

Pnormthemvﬂaflypm&wemwemllpdmdmponmthewodd’smmm
literature pertaining to the safety of Zyprexa. This report should include only literature

- not covered in your previous submissions. Weneedyomwmthntyouhavemewed g

ﬂnslmmsymmaﬂy,mﬂmdeﬂmdﬂ:ﬂywhwdimaadmﬁndmgm
. would adversely affect conclusions about the safety of Zyprexa. The report should also
'_dwlbowmehmmhmmn&mwmahmmm)mdwhem«u
-~ relied on abstracts or full texts (including translations ) of articles. The report should
E '_phmuchmeddm,butnewﬁndmgsmpmdwmlmpmofpomdagmﬁcmce .
- should also be described. Shouldmyreponorﬂudmgbejudgedimpomnt,acopy '
(tmnslstedaswqmted)shmddbes&muedforonrmm o,

5. _ForetgnRegulatoryUpdatdLabelmg

- .WemqmmarewmofthestaﬂuofaﬂZyprexammnkenmpendmgbefmfomgn
~  regulatory authorities. Approval actions can be noted, but we ask that you describe in
' .'Mmymmmwmmmbmnmmaﬁ:ﬂmmonof
the views of all parties and the resolution of the matter. If Zyprexa is approved by any
: m—USmMMryhodm,mukthﬂyoumwdeusmyuppmvedhbeﬁngfmZym :
‘ alongmthEngluhmlauonswhenneeded. e ‘ ,
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- a leeadoptﬂ:efoﬂomgdumlﬁmmﬂhodo!ommndwaﬁc&honfonﬂmblet il
, vi":md“‘; S L | LN .
L Spec:ﬁanon nmlessthan

b ‘Weukmnywmdaaﬁnﬂmmplom:onof tbepopulauonl’l{dmbms
_ mapprombmprowdmgadd:ﬁonﬂmfamaﬂonngudmgdmgmmons.

o epe e R
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leembmnthfeewpwsofthcmmdmypmmmdmmdthatywpmpmwuufor

| this product. All proposed materials should be submitted in draft or mock-up form, not final

1 - print. P!easesubm:tonempywthummonmdtwoeomesofboththemmouomlmmml
’ ) mdthepmkagemsmdnwﬂyto '

'_Foodmdnmgm;muauon ki : -
‘DwmomofDmgMarkenng,Advemnngananmmumcanons,, L

, : ~_+ HFD-40 |

R e 5600FlshersLane e & Rt BE L K

g thm10daysaﬁcrﬂledawof&mleua;yoummqmndmamendtheapphuuon,mfymof
I ‘yourunenttoﬁleanamendmem,orfouowoneofymothaupﬁommder!l CFR314.110. In
! o theabsemeofsuehacumFDAmaytakemontomthdnwtheapphumn.

The drug may not be legnlly marhmd until you hnve becn nohﬁed in wnung that the apphcauon
is approved ' = _ A

b

B ’.
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~* Should you haveanyquestim, pieasceontact CDR StevenD Ha:demm.R.Ph. Pro_pect
. Manager, at (301) 594-5533

Smualyybm, .
' RohertTempie,M.D .
Director e g
: -‘OﬁeeafDrugEvaluauonl L
| | ‘ CenterforDngvalmhonandRﬁmh
" Enclosure; Draft Labeling
-
Laber: 2ypm_ta (clanzapine] Abﬁrdvibte Action - page 7




August 30, 1996

Memorandum

From Dr, Paul Leber . ' :
Director, FDA Neuropharmacologcal Drug Products
To: Dr. Robert Temple ;
Director, FDA Office of Drug Evaluatmn

Re: concerns about drug trial mothodolog1es .

Pg2 - ' r

Leber WRONGLY DEFEND the h1gh dropout rates of placebo patle.nts in trials as “reflective’ of
olanzapine efficacy. This is PROOF of Leber’s (and FDA’s) IGNORANCE or DISMISSAL of ;
Entire phenomenon of DRUG DISCONTINUATION withdrawal syndromes (rebound vs. withdrawal),
At very least, Leber should be acknowledging the fact that high placebo drop-out rates I

may be partial reflection of patlems return of symptoms or worsenmg of symptoms, due to
supersensltmty syndrome ' : .

pPg 3 i
" Leber CORRECTLY concedes that NEGATIVE symptoms that are belng “tracked” in these studies
may very WELL Have been Parkinsonian symptoms INDUCED by convent:lonal neuroleptu: (Haldol). -
* Seems to be understandmg that this is NIDS.
, [Unfortunately, he isnot w1111ng to concede that olanzapme mlght cause the same condmon ]

He regréts not “having the ttmo” to evaluate 'ei.ﬁcacy data baoed upon consideration of this fact. -

- In essence, Leber may be saying: We KNOW that we have argued that olanzapine has supmor efficacy in

" the trials, compared to Haldol but in retrospect, we cannot draw this conclus:on

“*Fortumately, the only claim that appeai's on LABEL is comparison to placebo.



Memorandum Department of Health and Human Services
| | Public Health Service ‘
- Food and Drug Administration _
Center for Drug Evaiuation and Research

~ DATE:  August 30, 1896

FROM: -  Paul Leber, M.D.
- Director, ' 5
Division of Reurophermaootogtoel Drug Produote
HFD 120 ‘ - s

' SUBJECT: Aettone teken and not takon ln mponeo to your memorendum ot‘

8/27/96, concerning HFD-tzo’e revlow ‘of NDA 20-8‘2 Zyprexe@
[olenzeplno] ' , ,

TO: ‘ ‘Flie NDA 20.592
. &
‘Robert Telnplo. MD : R
Dlroctor. Omoe of Nm Drug Enluatlon 1

~ In your mamorandurm you oftor a number of comments 1 have little to say
about most of them, but there are a oouple to whloh a response is naoessary

Before donng so, howevar. | want to aoknowledge an ovorsight

~ Dr. Greg Dubitsky had a promment end smportant rote in the dsvolopment 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 substantsve contributor to
that primary review document (e.g., by analogv. if this were an academic
manuscript submitted to an: arch:val medtcal iouma! Greg wou!d be the .
senior coauthor) ‘ T :

Now, | will turn to the substantwe pounts l have about your comments ‘

.concam.ng the Zyprexa application

' am mindful that the memorandum cxted was dehvered thh a
stamp indicating it was intended as a draft. Because the memorandum - _
offered a number of comments and suggestions requiring responses or actlons
to which the Division has now. taken some form of response, the
memorandum is functionally much more a preliminary 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 responcl to -
and/or explain our decisions to act upon and/or not act upon a point
conveyed in your memorandum w1thout makmg reference to it.

A ey ot Pt mpeey s e 52
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Vo s - Leber: Zyprexa [olanzapine] Response to Temple mernc of 8/27/96 Vpéga 2.

1.__Dropouts

protocol.  In fact, in vnrtualiy any placebo ccrtrolled tnal with
psychotlc patients. a high eany dropout t torbcth

iR tirstsplace. Next, for management reasons- (e.g.. staff morale. Ie'al 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 of 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 sensltiwty of
the population admiited for study. Of course, the censoring biases the.

 between treatment comparisons made at latter time points in the study, but

~ this is the very reason that | consider these studies more as a source of proof
“of principle of a drug's antipsychotic effects than as a basis to estimate the
“effect size” of the drug. Indeed, this is yet another reason that | find drug-
‘drug cornparatwe studies SO drfficult to assess | :

) Viewed from my perspective. therefcre HGAP was unusual for the extent it .
‘was” ‘able to retain subjects until week 4. (If | had the tlme. 1. could probably
find examples to document this assertion «that is, of antipsychot:c 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-

' senforslackrofreffectivensgs -the pattem was consistent with a dose related
effect, and therefore, provudes addmenal proof in pnnciple of Zyprexas '
efflcacy o ol |

2._ Comparisons

Cornpansor.s are odtous For this . reason anne it ls sensible tc approach any
nominal advantage claimed by. a sponsor for his product relative to a
competitor's with. considerable caution, even if the claim seems to rest on
“evidence adduced in an adequate and well controlled clinical mvestlgation

. .One concem is ‘that an experimentai ‘design for determming 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

o * given experiment may be biased for any number of reasons, many not obvious.
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| belleve that you share these vrews. at 'east msorar as the pnncrple is
concerned : : : ; . & B

Accordingly. | am surprised at your drsmissal of my resenrauons (drscussed
in footnote 3 of my August 18 memorandum) about the ‘arguable validity of _
- the instruments used to assess the comparative performance of annpsychotic
. drugs.- Moreover I find your explanatron for dorng S0 unsatisfac:ory A2

: 'You seem:ngly dlsmiss, out of hand my concem 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-dmg
comparison tial. Perhaps, | failed to develop my argument well enough |n my
memorandum of August 18, 1996 but the concem cannot be drsmissed so .
easily. | . . Kt :

As with a lab test the performance of an outcome assessment instmment
lies as much, if not more, in its specificity as in its sensitivity. The problem
in sohrzophrema 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
antupsychotrc drugs - like haloperidol It would be reckless. therefore, to
assume that a drug “haloperidol difference. detected on an instrument that
~registers negatwe symptoms is actually measuring a difference in
antipsychotic eﬂectiveness To be clear. it'is‘in theouy ‘possible. to: look:at

' mdivldual scate items to see- ‘to what ‘extent;" if" any, "the’ difference .in: total
scale’ scores ‘is” attributable “to items” that’ might ' register.: pseudoparkmsonian
srgnslsymptoms Unfonunately. we have neither the iuxury in timétor -~
resources to do this now : e o Al o _ |

In sum.‘l be!reve you cannot drsmiss fairly. or. wnth 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 cannot be iudged from iy
“its2’ propertles examined in isolation. This view is hardly mine alone; in fact,
it is the view celebrated in the guidance offered in the American

: Psychologlcal Associatlons manual on psychometnc test vaildity

Accordmgly, | believe your smphcauon -that my ooncem about the valndrty of
- the assassment mstruments can be dismrssed on your personal observatron

2 it refers to the instrument that generat_e's the measurement




.

o

£
b i

- Leber: Zyprexa [olanzapine} Flosponse to Temple memo of 8/2?196 ‘. page 4

that “Although ...a test ggu_d_ respond to some action of a drug other than its

- antidepressant action, that seems equally true for the comparison with

placebo. The answer, | think, is to expect that a difference, to be consrdersd ‘
real, will show upon on all (most) of the tests we use to evaluate
antlpsychotlc. antldepressant etc. fmdmgs

By the way, | agree totaily ‘with your view about the value of products that
- work where others fail. ~That, however, is a very different comparatrve

matter, one with very. d!ﬂerent imphcatrons for both labehng and

| ‘-advertlsmg

' Deaths Y,

On this subject. l have only an observatnon l wou!d be. very wa!y of making
.. very-much of any extrapo!ations based oon a pooling of data taken from the.
" three drug development cohorts. | have no confidence. 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 estrmate of a oornmon
attnbute will . be. of uncertam val:drty :

'!nc:dentally, as to ‘p' vatues for these or any other post hoc oompansons I
- doubt whether or not a correctlon for multiplicity is or is: not made has any
~ effect  on their validity. | speak primarily. of data oondmoned -contrasts .
- among groups not formed by randomization. You can calculate a ‘p’ value for

these contrasts, but it has no useful meamng Such oontrasts beg the

~ identity of the null ‘hypothesis. being tested in the sense that even if a low p’

is obtained, the cause -of. the dlfference that is too small to be attnbuted to
chance remains: uncenam : " \ : , _

Most of the other pomts covered in. your memorandum are about specrfro ‘

. _issues and | have no comments to offer about them, although Dr. Laughren

does in hls memorandum It also addresses issues raised in the course of our

- meeting. - Dr. Laughrsn also explams why we have not followed certam of your '
' suggestlons ER , st ¢ e T : ‘

in any- event, my comments and observations notwathstandmg. the NDA is
approvable provrded of course, that Zyprexa is marketed under the draﬂ

bemg forwarded




August 18, 1996

Memorandum

From Dr. Paul Leber

- Director, Neuropharm drug products (FDA)
To: Dr. Robert Temple

. Director, Office of Drug Evaluations (FDA)

Pg2
-On EFFECT IVENESS
 ADMITS TI-IAT THERE MAY BE NONE -
“tis Ionly present in prmclple
pe3’ '
economics and poimcs compe[ approval
B AT ) o _
~ concerned a.bcut‘ non-equieffective doges that have been used in trials.
| Pg 5 o o - l.
Concerned about lack of supmonty to HALDOL even when

- Patients have been included in the study on BASIS of havmg FAILED Haldol
In the past .

. Makes reference to Laughren’s past concerns about “small effect size” and the fact
That m_uch larger _s,tudies were ueeded to obtain ever;‘ slight significance in efficacy .
b ; ‘ ; ;

3 Concedes that itis not possible to address “effect size” ... .00 :
‘That this is NOT a “problem” from a regulatory standpoint

Pgs

. Issues CAUTIONS about- safety — : ' :
- That even LOW probabilities of risk may be VERY mgmﬁcant in tmns
. Of REAL population effect, once a drug is used in LARGE numbers -

[my Questmn is: Can we really rely upon safety data in stuch&s that have gwen average panent
Less than six months of exposure to olanzapme ?}



Memorandum Department . of Health and Human Servlcee
o s - Public Health Service
. Food and Drug Administration
Center for Drug Evaluation and Research

" DATE:  August 18, 1996

| FROM:  Paul Leber, M.D.
Director, ' ",
- Divislon of Neurophermaeelegleal Drug Products
- HFD- 120 ; .

SUBJECT: NDA 20-692 Zypruam [elanuplne]
To:  File NDA 20-592

Hober! Ternple, M.D. ‘ i
Dlreetor, Ofﬂce ef New Drug Eveluutlon 1

This memorandum conveys my andorsement of the rewew team's unanlmous
.recommendat:on that the NDA for Zyprexa be declared approvsble.

Introductlen

The review team’s exposmen of the evidence documants that the sponsor's

- application provides sutficient information to establish, within the meaning
of the Act, that olanzapine will be “effective in use* and “safe for use”
under the conditions of use recommended in the labeling developed by the
Division's review team. In the course of I‘lS systematic review of the =
information and reports provided, the Review team uncovered no finding or -
issue that could be considered exceptional, dtsconcemng. or controversial.
Accordingly, the NDA has not.been presented to the Psychepharmaeologec Drug_
Products Advisory Committee |

-Our understanding of the data adduced in the 4 c!imcal studies deemed by
design ‘capable of providing evndence of Zyprexa's eﬂectweness in use was
increased substannally 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 treatmenl during each interval 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

pnmary descriptlons of clinical tnal results ordmanly rest

Tt N

Incadenta!ly. my smghng out of Dr Hobermans work is in no way intended to
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dimcnrsh the caliber of work done by other members of the review team The
teams workup was outstandmg :

In sum, although l. heve no reservations ebout the reguiatory decrsron being
recommended to the Office, | do have a number of observations about
olanzapine and the sponsor's development program that are of potential
importance in regard to the kind of promotional claims that it mey or may not

~ be appropriate to allow Lilly to advance for Zyprexe
"Effectivenees (abseiute end relatlve?)

-The NDA provides eubstantrel evrdence that olanzapine is an eﬁemive
‘antipsychotic 'drug product.  This conclusion, however, is not intended to

convey ‘a judgment that the sponsor's development program has evaluated
avery important aspect 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 prescnbrng physrcian would prefer to pessess

The evrdence adduced in the sponsor's short lerm (nemmelly 6 week Iong)
studies, . although it unquestionably provides compemng proof in_principle of

olanzapine's acute antipsychotic action, does. not, because of 1) the highly "
‘selected ‘nature of the patlents admitted to. study 2) the high' mcrdenee of

censored ‘observations in the controlled trials, and 3) the indirect means used
to assess the product's antipsychonc -effects, provide a useful quantitative

 estimate of how effective' (even in the short run) o!anzaplne actually wi_ll be f

in the populatron for whom itis lrkely to be prescnbed upon marketing

“The reletweiy short duration of the oontrolled clmical trlals the sponsor |

relies upon, as might be antlcrpated leaves us largely uninformed both about

how effectlve a marnten_ance Ktreatment olanzapine will be in extended use, |

1 This acknowledgment is not an mphcatmn that some other

information gathering strategy on drug performance/use can accomphsh

- what randomized controlled trials of the sort now conducted in commercial .

~ drug development cannot. ‘To the contrary, those who use the limitations of

the RCT to promote the fatuous notion that observational outcome studies
can provide insights that the RCT cannot are deluding themselves. It is a fact
that the typical RCT’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

'hmztless undeclared assnmptzons, nerther mtemal nor external vahchty




~ and how best to admanrster it (| a. dose and. regrmen) for that use
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These lrmrtatrons of course, are hardiy umque to the set of tnals conducted

by Lilly in its development of olanzapine. In fact, as devalopment programs - I

go, Lilly's evaluation of olanzaprne IS a reasonably good one: m lsght of its ;
pnmarymtent‘ L R N C

' Commercral drug developrnent 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 queetzon that may arguably provioe useful

information about their product ' ; ; . -

' AMoreover. it is not only economrc oonsideratlons. but lhe prevarllng polrtical |

environrnent, one which’ places great weight on the pace of drug developmenl
(i.e., achieving the shortest possible latency between crug 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 -

~ unanticipated at the start o: a development program (e g., rssues ldenlllled

during’ clrnlcal testmg)

There rs. however a force at work that operates to increase the volume of

clinical testing: marketplace competition. This characteristic of the currentl,

health care economy virtually compels those developing new drugs, in-
particular those that will .compete with- already ‘marketed - products, to
advance claims of supenonly or. advantage It rs thre need that drms the

conducl of comparatrve drug trials.

One aspect of this is quite paredoxlcali In the midst of an epoch where much

- attention is being given to efforts to make hoth the drug development and

approval process more efficient (i e., to reduce the number.of studies that, - -
respectively, must be submitted and reviewed, to support NDA ‘approval), o i
sponsors are being driven to conduct more studies and, to boot, ones that are
more complrcated and difficult to conduct, at least validly. | write, of

course, of studies intended to show ] product's advantage to an already
marketed drug R _ : " :

Such studies are not only more difficult to design and conduct farrly. out 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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- that mere wanting is not sufficient. Valid compansons of drug perlorrnanoe
~ are not readily obtainad. Moreover. even comparisons that on faoa appear
compellmg and reasonable can prove mtsleadmg TERE -

'A pnmary reason is that the mtormatlon requnred to datermme whether or
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randomlzad controlled aﬁecttveness trials that regulators have long been
accustomed to evaluatmg tor assesmng offactlvenass do not pose :

The typlcat controlled trial mtended to documant the advantage of a new dmg
usually involves some. kind of compartson between the new drug and an
already marketed product, typically one that dommates the market.
Haloperidol, for example, is, if such a thing exists, pretty much the

‘“standard” antipsychotic drug product accordingly, it is the product ‘agalnst |

which new antipsychotic -products are typically oomparod _Incidentally,
these comparisons need not be performed only in “stand alone” _comparison -

- studies, but are often ‘piggy-backed" 'onto the des:gn ot the moro traditional 3
‘effectlveness trtal i _— ‘ : : t

AThe review of NDAs, as a consaquenca no. longor foousas ont:rely on tho |
relatively s:mpla issue of whether or not the product is, within the meamng :
of the Act, “effective in use " and “safe for use,” but on the much more

vexing, porhaps unanswerable question, of whether or not the new drug is

. better than the standard, if not globally, then on some climoatly important

domaln (ease of use, freedom from one or more untoward effeo'ts etc. )

None of thts is. wrong. ‘in _prinolple The oomparatlve perfonnanoa of a now

- 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 dtug. all thmgs
considered, gives a "btgger bang for the buck.?” The problem, of course, is

rtot a partlcular companson us tatr and valid is rarely avatlable!

2 This is an asserhon There are, as yet, no regulatory standards vis a
vis compatattve claims. I believe, however, that for a drug product
_comparison to be meaningful, the products. involved must be compared at.-
equi-effective doses under conditions that do not give one product an unfair
‘advantage. I aiso 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 results (not historical expectations), that the drugs
- compared are bemg adrmmstered at the an eqmvalent posmon along their

_-:?"‘response vs dose curve
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".rehably what the effect size is, how can one. judge the clinical importance of

Moroover. ona mnnot aiways be confident as to what an observed between

B mg/d). haloperidol (15 +-5 mg!d) and plaoebo there &
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Ancther probiom is that clrnrcal studles whethor conducted by aoadomicrans

or commercial corporations rarely, if ever, provide a valid estimate of the

“effect size” of a product even when the astimate darrvas from the result of
a clinical triai executed with care and coinpetence. -If one cannot know

drfforoncos in the size of tho oﬂect maasured among several products?

treatment difference adduced on an instrument is due.. This concern reﬂects

" the oft ignored fact that validity cannot be ascribed to a rating scale in |
rsolatron, but to the use for which that scale is employed 3 : o '

‘These observatrons about the problerns of comparative inforenoe are not put
- forward solely for academic reasons. The fact that differences found in - _
“.clinical trials comparing products have arguabla external validity is of major
: _regulatory rmportanco vis a vis drug product Iabolrng and advertising '

" Given this background | will explain why | ‘believe the data adduced in the |
~ Zyprexa NDA is, although readily able to support the NDAs approval,
- insufficient to permit the sponsor to mako claims asserting the product'

supenonty to halopendoi

ailn study HGAD a 23 cen!er. study mvofvmg some 335 patronts randomizod to "

3 dose ranges of olanzapine (5 +/- 2.5. mg/d, 10. +- 2.5 mg/d. aps \
J no oiear findi ngs |

3Thepomtmadexsﬂ1atthevalxdltyofatestcannotbeassessed N A,
without 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 pharmacologacally .
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
product’s therapeutic anhdepressant action. Accordingly, caution is required
in interpreting the meaning of between treatment differences even when
they are detected using instruments that are wxdely accepted as vahd" for
what may seem to be a very closely reiated use.




" haloperidol, although there are certainly some differar
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that can be ciatmed to show that otanzaplne is \;ore affactive than -

ges that could be

-described as “hints” of it. These hints, however, although they are

 consistent with ‘ ctations_predicted by the pharmacology of the
two drugs+ , ideged in light

experience wjth h i Ahe doses 5 which ‘the products are

~ compared. In ouls IRterpret H#1é results of HGAD as support for a

comparative claim, ' either explicst or tmptied because 1) its design is
X mappropnate and 2) the sample of patlents used is an inappropriate choice

;Eoos is a basncally {failed study. moreover by design and patient sample .
_setectlon would if posrtive. not prove what the sponsor's wants to show

- Study HGAJ Lllly's very larges randomized trial companng outoomes over a
-.6:week period among schizophrenic pattents treated with: olanzapine and
=halopendol (the dose of each drug was permitted to range between 5 mg and
20 mg a day, bsing adjusted a' ding to\the clinical judgment of -
‘prescribers) is the second sou e that the sponsor can argue shows an .
~advantage of olanzapine. The' “titration degign of HGAJ makes it. ill-suited

: for evaluatlng the compara ve performa ze of two drugs however

in that it entered a sample of patlents with & :
~haloperidol, a factor, as noted earlier, that ‘ akes"th _ 'etudyf-}samp!e '
':,_mappropnate for- companson purposes ST B gl R

e 2y Both the comparatwe neurotrensnutter receptor bmdmg 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 -
expected to influence the incidence and kind of ADRs reported, but any
effectiveness instruments that are sensitive to the subset of psychotic .~
phenomena (e.g., so-called negative srgns/symptoms of Schtzophrema) that
' overlap with those of pseudoparkmsomsm. iy '

5 1950 or so subjects in 186 Us and European centers 1312 on -
- randomized to olanzapme, 636 to placebo _ -




“is not yet fully reified. lmportently. the agency.

- wisely g:v tentra! difficulties involved in reifying the concept, has
steered clear of the lssue |'believe we should dc so in the arguments about
HGAJ. R y

teuit at Ieast from a regulatory perspective. In fact, if | were convinced

that differences observed in a study were truly a valid and accurate

reflection of a real diffarence in therapeutic effectiveness of the products

compared, | would willingly erdorse the presentation of the evidence

~ supporting the conclusion in product labeling, although, as a matter of truth-
in labeling, | would, if such hypothetical evidence did exist, require the

. sponsor to include a display of the empirical cumr.dettve distributtcn of the

_ between product dltference in product tabellng L

ln sum, although I have no reservetions at all about concluding, trom the |
evidence adduced and reported, that ctanzaprne will be eﬂective m use
wrthm the meaning of the Act ! would net go further L

Moreover, | believe it |s Droper-io- : it the. firn make a commitment to ,'
conduct clinical trialsAhat can’ evalua_ B i 2 and\meaningful manner

Zyprexa s perterman e in extended use f a meintenanc treatment

: Evidence ‘of sefety' for —us:
Precltntcat flndtngs __
The full ‘panoply of preclm:cal tests required to suppctt the approval of an

'NDA have been performed and reported. Review of the repcrts submitted has
- not detected any result’ that would preclude approvet ot the NDA,. althcuglt

~ some findings (e.g., those involving results of in vivo lifetime

A carcmogentcaty testing) warrant descnpticn in’ product Iabellng
| CIlnical findings | .

No phannacclogrcally acttve drug substance is ebsolutely free of rtsk This
caveat offered, the evidence adduced in clinical testing that has so far been

B reported to the Zyprexa NDA is more than sufficient to support the conclusion

,that olanzaprne, wrthin the meanmg of the Act is safe fcr use under the

cf the measured dltference. in my \new. is not its

o R TR ETT, YRl
g R T




. far adduced. No one ‘should be surpnsee if, upon marketing, events of all
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drrectrons of use given in the Drvrsrons draft labelrng

i bears note that thrs conclusion is strengly condrt:oned on the evrdence S0

“kinds and severity not previously identified ‘are reported in association with
elanzaprne 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, reepectively. use and take,
Zyprexa Again, these statements reflect a generic: limitation “on regulatory
~inferences " of safety in use’ that derive from limited- clinical’ experience
 with. samples ‘of patrents ‘who do not- ful!y reﬂec! the populatren Irxely to: be
treated wrth a drug upon its. appreval My e o f gl o :

The safety’ date base. reported uporr in the Zyprexa NDA at the trme thrs

approvable action is being contemplated involves eppreremately 2500

patients.  While this is far above the minimum experience required for NDA

approval, it is not as robust as it may appear, especrally if Zyprexa proves to

be, upon marketmg. a very popular drug product. Under such conditions, a

- vaery low probability ‘of risk, one too small to make it likely that we would @ _
see even one case of the event in the NDA, might be euﬁicrent to generate

substantrai numbers of cases of the event upon marketing o

On the other hand, there are nsks that seem certain to be reelized
fort.rnately. they are not likely to be very dlfferent from those associated -
“with other antrpsychotrc drug products thet have a srmilar preﬂe of
‘receptor- brndrng \ : . | C o

Olanzaprnes dopamine reeeptor antagonrst actions make it Irke!y that the
_product will cause prolactin -elevation, pseudoparkinsonian signs and =
symptoms, tardive dyslenesra and the neuroleptic malignant syndrome. It's
potent anticholinergic actrvity may- cause some -distress and its relatively

- potent alpha adrenergic antagonism probably : will be asscciated with-
orthostatic - hypotension, syncope, and risks that can arrse as a secondary
consequence of these Iatter events '

In any event, the labelrng text as proposed alerle the prescriber to these -
risks. If. adopted as proposed and/or recommended (the sponsor stili has

work to do), the Zyprexa product labelmg will be rnfermetrve and not false or -
mrsleedrng rn any partrcular IS o : :
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Flecommendatiow

Issue the draft approvable action letter that is forwarded in th ‘mnény_of |
this memorandum and action package & ' A

.'F‘anrfeberMD..@- R
e/teres .t




