MEMORANDUN - DEPARTMENT OF HEALTH AND HUMAN SERVICES
: ‘ . PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

N CENTER YOR DRUG EVALUATION AND RESEARCH
) | |
- DATE: - September 27, 1996
FROM: ’Thomas P. Laughren, M.D. ,1;Qg<f

Team Leader, Psychiatric Drug Products
Division of Neuropharmacological Drug Products
HFD—lZO '

SUBJECT: 'Recommendatlon for Approval Action for
Zyprexa (olanzapine) for the treatment of psychotic A
disorders - - : : : o 3

‘T0: . File NDA 20-592 : :
|Note: This overv1ew 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

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 approveble letter with the 9- 16 96
submissxon .

The review team, up to the level‘of‘Team Leader, iﬂteraeted 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 faxeés 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

DEFENDANT
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The sponsor submitted a proposed labelinq that was edited and
modified by Thomas Laughren, M.D., Greg Dubitsky, M.D., and this ,
reviewer. These modifications were discussed with representativas i



addressed remaining issues 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 lncluded with the approval package, was acceptable to
them. ;

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

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

literature update, and the regulatory status update. .

2.0 SAFETY UPDATE

The safety update included ‘reports . of deaths,i ser;ous adverse

events, adverse dropouts, and patzents 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
~for 765 olanzapine patients from the primary database (690 ongoing
patients for whom scme safety data had already been- reviewed in-

earlier submissions and 75 new patients) and for 148 total patients
from the secondary database, 1nclud1ng 14 olanzapxne patients, and
134 blxnded patients, :

‘There were 5 deaths, 1 other serious adverse evens;‘and 3 adverse
dropouts, none of which could " be ‘'reasonably attributed ' to

olanzapine treatment. Dr. Andreason considered only 1 of the
patients with potentially clinlcally "significantly laboratory
abnormalities to have llkely had olanzapine-related changes. ' That

patient had an. increase in. LFTs, an issue already addressed in

labeling.

In summary, none of theSe'reports coﬂtained new or unusual findings.

that would change my view about the approvab;lzty of thzs drug or
necessxtate further labellng changes.t

3.0 WORLD erm‘_mm

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 referﬂnces .and titles for all the

‘preclinical references. These references contained no findings
that would - adversely affect the conclusions about olanzapine s .

safety.

Table 1 Studies Included in the Updated Primary Safety Database
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4.0 FOREIGN REGULATORY UFDATE |
The,sponsor'warranted 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.

) T s REguEST FOR RELAPSE PREVENTION TRIAL | o E

The sponsor has committed to conducting a phase q study to
adequately address the question of long term effectiveness.

6.0 BIOPHARMACEUTICS

The sponsor accepted vour ‘proposed dissclutioni method,‘and
specifications, S S : . A

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 resolution of labeling issues that :equired additional data :

review and dlSCUSSlon' 7 S .

In our labeling proposal, we had emphasized the pOSSIbility ofv
orthostatic changes, and zrecommended 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’ incxease to 10

) _ . mg after several days. : : :

Our view was based partly on theoretical grounds, 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 recommendations were
‘also’ based on finding (1) '5.5% of olanzapine vs.1.8% 0of placebo
patients ~'in " 'a. pool of .2 .studies. . (HGAD . and HGAP) “having a
.potentially clinically significant postural change in systolic
blood pressure (2 30 mmHg decrease in systolic BP, supine to . 3
~ standing), and (2) spontaneous reports of hypotension in 5.2% of .
. .0olanzapine patients vs 1.7% of placebo patients for this same pool. ' ;
These patients also differed in the incidence of dizziness and.

- e

Table 2 Studies comprising the lccondary naf.ty databalc
(N=148: 134 still blinded) _ :

Study - : riu-/n.-iqn/oo-. Range




tachycardia. In 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 titration.

The sponsor argued against 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 doses,.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
arqued that olanzapine is 100-fold less potent as an o 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 poss1bility of dose dependency for the

orthostatic effect. In addition, 5 mg will be the recommended dose
for potentially vulnerable patients.v :

aniwma

In - our labeling, we . had removed from the standard tardive
‘dyskinesia’ warning’ Lilly L' 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 197 haloperidol patients
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 haloperidol compared to olanzapine, uSing
several approaches. j;_m,_ v , . L v

Lilly objected, arguing that these ‘are. valid data that prov1de
,important information for prescribers. We acknowledged that,

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




difficult to know their usefulness in predxcting 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
would represent an important departure from our usual practice, we
‘indicated that it would be a decision necessitating 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. dec1sion not to include these data
at this. tlme. . . : :

! In our labellng proposal, we. had noted the finding that prolact;n

levels are -elevated by olanzapine treatment, ‘and that “the
elevation persists during chronic  administration,” since: this

phrase: is in . the standard;‘prolactin_gstatement . for . some
'antipsychotic drugs. : .:f _:H' B ST

Lrlly objected to this phrase, ‘arguing that, ‘while a modest
increase 'is apparent early in treatment, endpoint analyses reveal

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

haloperidol arms in these studies which reveal a persistent
elevation for that drug. They wanted to add. a sentence to the
Hyperprolactinemia statement noting the flnding of no dlfference

~at endpoint, and to note later in labeling that the elevatzon is

transient. However, we disagreed with their .argument that
prolactin elevation with olanzaplne has been demonstrated to be
‘transient. The. LOCF 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 relat;onshlp,
however, there is insufficient power given the attrition to achieve

' statistical significance. Furthermore, the data from extension

trials revealed that prolactln levels are ‘elevated compared to
basellne, albelt to a modest extent and wzthout a placebo control

ngmgnt The sponsor agreed to our preference to characterlze the '
- effect,’ as per51st1ng, provzdlng we acknowledged ‘that ‘the’ elevation -
‘during longer ‘term': treatment was modest.:' We agreed to this
quallflcatlon. R S S

WWMMMM

In our labelzng, ‘we’ added a Precaut;ons statement descrlblng v
overall the weight changes observed with olanzaplne treatment.

_ L;lly wanted to qualey this statement, by emphasizzng that
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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. : L ‘ o

We agreed with moving this statement to Adverse Reactions._ We also
agreed to ecknowledging 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- overweight patients taking olanzapine

experiencing a 2 7% increase in body weight compared to baseline.
This finding also needs ‘to v be incorporated into the revised

‘ sta tement

-;gmmgnt The sponsor agreed to our reVised statement, located in

the Adverse ‘Reactions section.

’BEC§mmEuﬂEd Monit ‘Edjgéaifl;_'fi' L i ,id-d‘ ."f'“ - .x:.‘

~-In our labeling, we had recommended baseline transaminases in all

patients being considered for treatment, with: followup monitoring
monthly for any patients having clinically significant 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 hepatic disease. In- reconSider_ng ‘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 51milar profile of tr3n51ent, asymptomatic transaminase increase.

'ngmmgn;; We agreed to.a ‘slightly modified verSion “of Lilly s
proposed labeling. that noted the finding and recommended that
~caution should be observed in- patients Wlth ‘hepat: impairment.f,

“In our labeling,' we had not permitted ‘Lilly to. describe the
~efficacy findings from patie ‘
of their efficacy studies
. of an effect. We arguéd that stydies of this design are basically
- flawed, i.e., the

-iextended ‘from the short term phases

;ndomization is violated, since only responding
patients are. con, inued 1n the extension phase, They‘wanted to




' dlstrngulsh between continuation effects ahd relapse‘preventlon

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 pertlnent 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 respondrng.
patients, so that including this information would not strengthen_

_ labelrng in any ‘way from the cliniczan's standpoxnt.}r

>_cgmm=nt We discussed this matter at some length, but in the end,'

the sponsor agreed with our preference to not 1nclude thls.
informatlon in labeling.’ ' : , : _

8.0 cancrusrans-aun ancaﬁurunmrransir

I belleve that Lllly has submxtted suffxcrent 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 letter with the mutually agreed upon final labeling.

CC

Orig NDA 20- 415

HFD-120 - . : ' ' ' e
HFD—120/TLaughren/PLeber/PAndreason/GDubztsky/SHardeman
HFD-100/RTemple _ . L ‘

DOC: MEMOLNPS.AP1




August 30, 1996

- Letter from Dr. Robert Temple

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

Pgb 1
| Section 2

' Postmarketing

- Dr. Temple expresses his concems that there is NO EVIDENCE to suggest long term effectlveness of
v Olanzapme



VAR

* Attention: Timothy R. Franson, M.D. .
Lilly Corporate Center

Indinnapolis, IN ’46285»

- DearDranson.

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Houth Sarvicn
" NDA 20-592 I " food d g :
' ’ ‘ _Rockville MD 20857
| A 30 1906 o MO 2007
Eli Lilly and Company R

Please refer to yonr September 22, 1995, new dmg appltcatton submttted under section 505(b) of . |

10 mg Tablets.

We acknowledge recerpt 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

R ,November27,_l995,‘ o
December 15, 1995 -

January 29, 1996
June 4,1996
July 22,199

the Federal Food, Drug, and Cosmetic Act for Zyprexa (olanzapne) 25 mg, 5 mg, 7.5 mg, and

o vSeptember28 1995
- Qctober 31, 1995
December 4, 1995
“January 12, 1996
February 1, 1996
“June 10, 1996

July 26,1996

We have completed the review of this applteatton as submmed thh draﬁ labeling, and it is
approvable. Before this application may be approved, however, it will be neoessary for you to

-espond to the followmg requests:

I. Labelmg

‘Accompanymg thts letter (Attaehment l) is the Agency s pmposal for the labelmg of
Zyprexa. We believe it presents a fair summary of the mformatton avmlable on the '

beneﬁts and nsks of Zyprexa

‘We have proposed 2 number of chnnges to the dmﬁ labeltng submttted in your ongmal :
~ submission. - We will be happy to discuss these proposed changes in detail, and to discuss
any dtsagreements you mxght have wnth any part of the proposed labeltng format or

content

2. Post-marketmg Study

Althongh the evrdenee submmed doeuments the short-term efﬁcaey of Zyprexa inthe
management of the manifestations of psychosis, there is no evidence bearing directly on
o the eﬁ'eeuveness oftlus dmg in the mmntenanee treatment ofremttted/pamolly remitted -
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 NDA20-592

Page 2

~psychot1c pauents Because xtnshkelythatZyprexawdlbewxdelyusedfor these
: pmposes,mscnnealthatappmpmtechmedsmd:esbeundemkenmevaluate1tssafety'
'andeﬂ'ecnvenessmlongntermuse. We request that you commit to performing a study of
: subsequent to approval. Division staff would be happy to discuss this
andanyotherpmposalsthhyon. 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
administrative purposes, all submissions, including labeling supplements, relating to

: ,'Phase4commmnenrsmustbecleatlydengnated“Phase4Cemmmnents” o

3. Safety Update

' ‘Omassessmentofthesafetyofolanupmelsbasedonourrewewofaﬂsafety : '
information provided in your original and subsequent submissions, including your safety ‘
- update (January 12, 1996 amendment).: 'l'hxsongmalre\newwnsbasedonanmteg-eted
- 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 CFR 314.50(d)(5)(vi)(), we request that you provide a final safety update focusing on
: deaths,senousadvetseevems,anddropoutsforadveueevents Thlsﬁnalsafetyupdate '
' canbemthesamegenemlformatasyourl-lZ-%safetyupdate )

4. World Luetature Update

Pnortotheapprovaloflyprexa,wereqmreanupdatedreponontheworld’sarchwal
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
: tlushtaatumsystemmeaﬂy,mdmdemhmdthatyouhavedmveredmﬁndmgthat '
- would adversely affect conclusions about the safety of Zyprexa. The report should also
'_detaxlhowthehteranuesearehwasconducwd,bywhom(theucxedennals)andwhethem
~_relied on abstracts or full texts (including translations ) of articles. The report should -
: emphasmehmealdaa,bmuwﬁndmgsmpmehmedmponsofpotenudsxgmﬁcance o
- should also be described. Shouldanyreportorﬁnd.mgbejudgedxmpomm,aeopy :
_(uanslatedasxequed)shov.ddbesubmmedforomtevxew :

5. Foreign] Regulatory UpdatelLabelmg

‘ WereqmrearevnewofthemofallZypmxaaeuonstakenorpendmgbeforefomm
 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
. non-USreg\ﬂatorybodlec,weaskthatyoupmwdeusmyappmvedlabelingforZyprexa :
. alongmthEngluhnanslaﬁonswhenneeded. s '
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6. onphmnacetmcs

- - a Please adopt the followmg dxssolunon methodology and specxﬁcanon for all tablet

Apparatus:
Media: . -
Volume:

. Sampling time: L
Speclﬁcanon notleestlnn

b .Weaskthatyoucons:deraﬁmhera:plomlonof thepopulatxonPKdatabaseas
anapproachtoprovxdmg addxuonal mformanon regardmgdmgmteraenons.

Please submit three copies of the. mtroduetorypmotxonal material thatyou proposetousefor
e this product. All proposed materials should be submitted in draft or mock-up form, not final
o - print. Pleasesubm:toneeopytothnsbwmonandtwoeop:esofboththepromouonalmatenal

) andthepaelcagemsendlrectlyto o

' FoodandDrugAdmmstmion o '
- Division of DrugMarkenng,Adwrhsmg andConnnumeanons
- HFD-40, :

5600 Fishers Lane o
N Rockvxlle,Maryland 20857

' WxtlunlOdaysaﬁerthedateoftbnsleaer youare:eqmredtoamendtheapphcauon,nonfyusof,
'yourmtenttoﬁleanamendment.orfollowoneofyomotheropuonsunder2l CFR 314.110. In '
theabsenoeofsuchacuonFDAmaytakeaeuontomthdmwtheapphcauon. s

The drug rnay not be legally marketed untnl you have been nouﬁed in wntmg that the apphcauon
is approved ‘ _

T emeey

£
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: ~ Should you have any questions, please contact CDR StevenD Hardeman. RPh, Pro,lect ¥
) Manager, at (301) 594-5533

, Smcemly yours,

' i&mwk

 Director
vOEceofDngvaluauonI

: En‘qlosme; Draft Labeling ,

P
I B

Leber: Zyprexa [olanzapine] Approvable Action | | page 7
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August 30, 1996

Memorandum

From Dr. Paul Leber .

Director, FDA Neurophannacolog1ca1 Drug Products _
To: Dr. Robert Temple : .
Director, FDA Office of Drug Evaluatxon :

Re: concerns about drug trial methodologles .

Pg 2 : -
Leber WRONGLY DEFEND the high dropout rates of placebo patlents 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

may be partial reflection of patlents return of symptoms or worsenmg of symptoms, due to
supersens1t1v1ty syndrome . _ _

pg g3

" Leber CORRECTLY concedes that NEGATIVE symptoms that are being “tracked” in these studies

" may very WELL Have been Parkinsonian symptoms INDUCED by conventional neuroleptic (Haldol).
" Seems to be understandmg that this is NIDS.

_ [Unfortunately, he is not willing to concede that olanzapme mlght cause the same condition.]

' He regrets not “having the time” to evaluate efficacy data based upon consideration of this fact. -

~ Inessence, Leber may be saying: We KNOW that we have argued that olanzapine has superior efficacy in

 the trials, compared to Haldol === but in retrospect, we cannot draw this conclusion.

*Fortunately, the only claim that appeafs on LABEL is comparison to placebo.



Memorandum  Department of Health and Human Services
cL . Public Health Service '
Food and Drug Administration
Center for Drug Evaluatlon and Research

DATE:  August 30, 1996

FROM: Paul Leber, M.D.
- Dlrector, :
Division of Neuropharmaeologleal Drug Produoto
HFD 120 _ .

' SUBJECT: Aetlono taken and not taken in response to your memenndum ol‘

8/27/96, concerning HFD-!zo's rovlew of NDA 20-592 Zyprexa®
[olanzoplne] ' , ‘ _

TO: ‘ Flle NDA .20-592
"Robert Temple, MD - '
Dlreetor omee of New Drug Evnluatlon 1

~In your memorandum1 you offer a number of comments ¥ have little to say
about most of them, but there are a couple to whlch a response is necessary.

Before donng $0, however, l want to acknowledge an oversught

- Dr. Greg Dubitsky had a promment and lmportant role in the development of
the . Division’s review of the Zyprexa: application, a polnt 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 contributor to
that primary review document (e.g., by analogy, if this were an academic

- manuscript submitted to an archwal medlcal joumal Greg would be the -

senior coauthor)

L 4

Now, | will turn to the substantlve pomts I have about your comments :

~concerning the Zyprexa applloatlon

* I 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 actxons

- 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 respond to
and/or explam our decisions to act upon and/or not act upon a point
conveyed in your memorandum thhout_makmg reference to it.

T TR




) . Leber: Zyprexa [olanzapine] Response to Temple memo of 8/27/96 page 2.

rotocol.  In fact, in virtually any placebo cortrolled trial with
psychotlc patrents, a high early dropout rate |s expected for both ‘
_F1Ré%tirstaplace. Next, for management reasons (e.g., staff morale, legal risk,
~ etc.), there are few, if any, hospitals in which a study permittmg actively
~ psychotic patients to be assugned 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 sensltrvlty of
the population admltted 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 comparatwe studres so drfflcult to assess : : »

) Viewed from my perspective, therefore. HGAP was unusual tor the extent it .
‘was’ ‘able to retain subjects until week 4. (If | had the tlme. I could probably
find examples to document this assertion --that is, of antrpsychotlc 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 "

' sonforslackwofreffectivenas®--the pattern was consistent with a dose related |
effect, and, therefore, provndes addmonal proof m pnnclple of Zyprexas '
efflcacy o S

'2.} 5 Compansons

Compansor.s are odlous For this reason alone it ls sensnble to approach any
nominal - advantage clafmed 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 investigation.
~One concern is that an experimental ‘design for. determrmng whether or not a
- drug is- effective for use may be totally mappropnate 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 -
Ty comparisons are made, the estimates of the comparative utility. adduced in a
A 'glven expenment may be biased for any number of reasons, many not obvious.
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Leber: Zyprexa [olanzaplne] Response to Temple memo of 8/27/96 ‘ page 3

i beheve that you share these vrews at 'east lnsofar as the pnncrple is

- concerned.

Accordlngly. ! am. surpnsed at your drsmlssal of my reservatlons (dlscussed
in footnote 3 of my August 18 memorandum) about the arguable validity of

" the instruments used to assess.the comparative performance of antlpsychotlc
- drugs. Moreover J fmd your explanatron for domg so. unsatrsfactory

: 'You seemmgly dlsmlss, out of hand my concern that an outcome assessment
' instrument that is valid as a measure of antipsychotic effect in a drug
~ placebo trial - mnght not reliably measure antipsychotic effect in a drug-dmg

comparison tial. -Perhaps, | failed to develop my . argument well enough in my
memaorandum of August 18, 1996 but the concem cannot be dlsmlssed so _

‘ easrly

‘As with a lab test. the performance of an outcome assessment mstrument _
~lies as much, if not more, in its specificity as in its sensitivity. The problem .
‘in schrzophrema outcome assessment is that some of the so-called

“negative”  signs ‘and ‘symptoms: of ‘that rllness are indistinguishable: from. the

~ pseudoparkinsonian signs and symptoms that are known side effects of

antupsychotlc 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 measunng a dnfterence in

antipsychotic ‘effectiveness. To be clear, it"is in- theory ‘possibleto: look at

-mdlvidual scale ltems to see to ‘what ‘extent;" if " any,"the  difference..in- total -

scalé” scores “is” attributable  to items’ that” might reglste seudoparkmsonian
signs/symptoms. _Unfortunately,: we have nerther the luxury |
resources to do thrs now. j B : .

'ln sum, | belleve you cannot dismiss falrly. or wnth reason. my. vrew 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 valldlty cannot be iudged from o
“its? propertles examined in isolation. This view is hardly mine alone; in fact,

it is the view celebrated in the guidance offered in the American

- Psychological Assoclatlons manual on psychometnc test valldity

Accordlngly, l beheve your lmplrcatron that my concem about the valrdrty of

vthe assessment mstruments can be dlsmlssed on: your personal observatron

ozt refers to_the 'instrument_’that gene_rate's'_ the_ measurement
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that "Although .a test ggg_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 dltlerence, to be oonsldered '

real, will show upon on all- (most) of the tests we use to evaluate
antlpsychotlc, antldepressant etc fmdmgs

By the way, | agree totally wrth your view about the value of products that

- work where others fail. . That, however, is a very different comparatlve

matter, one with very drfferent lmpllcatrons tor both labelmg and

| advertlsmg ,

Deaths

On this subject l have only an observatlon R would be very wary of making
 very much of any extrapolatlons based on 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 thersfore, whether it is
appropriate to combine them. In short, any pooled estlmate of a common
attnbute will - be of uncertaln valrdlty o ,

‘ 'lncrdentally. as to ‘p' values for these or any other post hoc compansons, |

doubt whether or not.a correction for multiplicity is or is not made has any
effect on their validity. | speak primarily- of data- condltloned -contrasts -

among groups not formed by randomization. - You can calculate a ‘p’ value for .

these contrasts, but it has no useful meamng Such contrasts beg the
identity of the null hypothesis being tested in the sense that even if a low ‘p’

‘is -obtained, the causeof the drfference that is . too small to be attnbuted to

chance r emams uncertam

~ Most of the other pomts covered in. your memorandum are about specmc :

issues and | have no comments to offer about them, although Dr. Laughren
does in his ‘memorandum. !t also addresses issues raised in the course of our

- meeting. - Dr. Laughren also explanns why we have not followed certarn of your »'

suggestlons

In any- event; my comments ‘and observatlons notwnthstandmg. the NDA is
approvable provuded of course, that Zyprexa is marketed under the dralt
labeling that is serves as attachment 1 to the , ion letter now
being torwarded e o — S

- ,%j;fegg.uu,. w5 g 2%




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 EFFECTIVENESS:
 ADMITS THAT THERE MAY BE NONE —
~ “itis only present in .principl'e”‘ - |
pg3
» economics and polmcs compel approval
P4 |
. cbncerhed abdtlt nonesquieﬁ'eqtiVe doses that hava been used in trials. \
. e »_ o . .
Concerned about lack of supenorlty to HALDOL even when

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

~ Makes reference to Laughien5s past concerns about “small effect size” and the fact
That much larger studies were needed to obtain even slight significance in efficacy .

Pg 7 o ’ ' ‘
- Concedes that it is not poss1ble to address “effect size” .......... :
‘That this is NOT a “problem” from a regulatory standpoint

Pgs
Issues CAUI‘IONS about safety ====

~ That even LOW probabilities of risk may be VERY significant in terms
~Of REAL population effect, ~ once a drug is used in LARGE numbers - -

[my Questlon is: Can we really rely upon safety data in studies that have glven average patlent
Less than sxx months of exposure to olanzapme ?]



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

DATE: ~ August 18, 1996

'FROM: - Paul Leber, M.D. _
Director, ’
Division of Neuropharmacologicai Drug Producte
v HFD 120

SUBJECT: NDA 20-592 Zyprexa® [olentapin’e]

TO:  File NDA 20-592
Robert Tomple. M.D. ' '
Director, Office of New Drug Evaluation 1

‘This memorandum conveys rny endorsement of the review teams unanimous
.recommendation that the NDA for Zyprexa be declared approvable. '

}Introduction

The review team’s exposmon 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 for 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, disconcertmg, or controversial.
Accordingly, the NDA has not been presented to the Psychophannacoiogno Drug_
Products Advisory Committee S :

-Our understandmg of the data adduced in the 4 climcai studies deemed by

design capable of providing ewdence of Zyprexas efieotiveness 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 prcvide a visual
display of the status of dropout's by treatment 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 descnptions of clinical tnai resuits ordmaniy rest

‘ incudenta!ly. my smgimg out ot Dr Hobermans 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
teams workup was outstandmg ' :

In- sum. although l have no reservations about the regulatory dacision being "
recommended to the Office, | do have a number of observations about '
olanzapine and the sponsor's development program that are of potentlal :
importance in regard to the kind of promotional claims that it may or may not

' be appropriate to allow Lilly to advance for Zyprexa

Effectlveness (absolute and relatlve?)

The NDA provides substantral evrdence that olanzapine is an effective

~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 |s approved or
that a prescribing physlcran would prefer to possess

The evrdence adduced in the sponsor's short term (nomrnally 6 week Iong)
studies, although it unquestionably provides compelling proof in_principle of

‘olanzapine's ‘acute antipsychotic action, does: not, because of 1) the hlghly -
‘selected “naturs 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 antipsychotrc effects, provide a useful quantitative

- estimate of how effective' (even in the short run) olanzapine actually will be'

in the populatlon for whom it is llkely to- be prescnbed upon marketmg

- The relatrvely short duratlon of the controlled olrmcal trlals the sponsor |

relies upon, as might be anticipated, leaves us largely unlnformed both about

~how effectrve a marntenance ,treatm_ent olanz__api_ne will be in extend_ed use, |

v 1 This acknowledgment is not an unphcanon 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

lxmxtless undeclared assumpt:ons, netthet mternal nor external vahchty
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- and how best to admlmster it (i. e. dose and reglmen) for that use

These limitations, of course, are hardly umque to the set of tnals conducted
- by Lilly in its development of olanzapine.  In fact, as development programs
- go, Lilly's evaluation of olanzapme is a reasonably good one m lrght of its

primary lntent

Commercial drug development programs are mtended to adduce. in the '
shortest interval possible, the evidence that will allow the approval of an -
NDA. Accordingly, sponsors do not ordlnanly attempt to provide answers in
their NDA submissions to every questlon that may arguably provroe useful

information about their product

'Moreover, it is not “only economlc consrderatrons. but the prevarlmg polrtical "

environrnent, one which places great weight on the pace of drug development

(i.e., achieving the shortest possible iatency between c'rug. 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., lssues ‘identified
during clinical testlng) S _ T

There is, however a force at work that operates to mcrease 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 superiority or advantage It is this need that dr_lves the
conduct  of comparative drug trials. S . , :

| One aspet:t ol this is qute parado'x'u'::al" ln the mldst of an epoch where much

attention is being given to efforts to make both 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),
sponsors are being driven to conduct more studies and, to boot, ones that are
more complicated and difficult to ‘conduct, at least validly. | write, of

course, of studies mtended to show a products advantage to an already

marketed drug

Such studies are not only more drfflcult to design and conduct falrly. out are
also mo_re 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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‘ randomrzed controlled eﬁectlveness trials that regulators have long ‘been

accustomed to evaluatmg for assessmg etfectrveness do not pose

The typncal controlled trial mtended to document the advantage of a new drug
usually involves some kind of companson 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 against
- which new antipsychotic - products are typically compared. Incidentalty,

these comparisons need not be performed only in “stand alone comparison

- studies, but are often prggy-backed" onto the desrgn of the more tradrtionat -
‘effectlveness tnal - _ e , _ _

'The review of NDAs. as a consequence no longer focuses entrrety on the
relatively simple 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, perhaps unanswerable questlon, of whether or not the new drug is

- better than the standard, if not globally, then on some climcally important

domarn (ease of use, freedom from one or more untoward effects etc )

None of thrs is wrong. m pnncrpte The comparatnve perforrnance ot a new

~drug is not ‘only a legitimate question, but an important one. Who would not
‘want to know which of several competlng products is most effective and

most safe? Who would not want to know that a particular drug, all thmgs
considered, gives a “blgger bang for the buck.?” The problem, of course, is

- that mere wanting is not sufficient.  Valid compansons of drug pertormance
~ are ‘not readily obtainad. Moreover even comparisons that on face appear
_ compelhng and reasonable can prove mrsleadlng ‘ L .

'A pnmary reason is that the mformatlon requrred to determlne whether or

not a pamcular companson is tarr and vahd is rarely avarlablez :

2 This is an assertmn There are, as yet no reg'u.latory standards vis a
vis compatahve 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 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 results (not historical expectations), that the drugs
- compared are bemg adtmmstered at the an eqmvalent pos:tton along their -

ﬂrf"“response vs dose curve.
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~a clinical triai executed with care and conpetence If one cannot know
reliably what the effect size is, how can one judge ‘the clinical importance of
‘ dltferences in the srze of the effect measured among several products?

, Moreover one cannot always be confldent as to what an observed between :

n’ study HGAD a 23 center. study rnvolvmg some 335 patrents randomized to |
'3 dose. ranges of olanzapine (5 +/- 2.5.mg/d, 10. - 25 mgl - ang

' Leber: Zyprexa [olanzapine]‘ .Approvable ‘Action . S " page 5 "

Another problem is that cllmcal studles, whether conducted by academicians
or commercial corporatlons rarely, if ever, provrde a valid estimate of the
“affect size” of a product even when the estimate derives from the result of

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

~ the oft ignored fact that validity cannot be ascribed to a ratrng scale m } :
~ isolation, but to the use. for whlch that scale ls employed 3 . o

These observatlons about the problems of comparatlve mterence are not put
~ forward solely for academic reasons. The fact that dlfferences found in
~clinical trials companng ‘products have arguable external validity is of major
, regulatory rmportance vis a vis drug product labelmg and advertlsmg B

Gnven thls background I wrll explam why | belteve the data adduced in the

Zyprexa NDA is, although readily able to support the NDAs approval
- insufficient to permit the - sponsor to make clalms asserting the product'

supenonty o halopendol

g/d) halopendol (15 +- 5 mg/d) and placebo there e no clear findrngs |

> The point made is that the vahdxty of a test cannot be assessed ) , y
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 pharmacologxcally
* 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 antidepressant action. Accordingly, caution is requn'ed
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 closeJy related use.- ‘ _
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~advantage of olanzapine.
for evaluatmg the compara rve performa; ge of two drugs however

'Mm that it entered a sample of patlents with :
“haloperidol, a'factor, as noted earier, that _‘akes“:'th _ study.‘sample;
;._nnappropnate for - companson purposes N et S
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that can be clalmed to show that olanzapme is aotive t’hanv ‘ ,
haloperidol, although there are certainly some difféfences that could be

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

consistent with |Qxpectati predicted by the pharmacology of the
two drugs+ ideget )- the patient sampie’s prior
experience 4 ( 3t which the products are S
compared. In : Interpret te results of HGAD as support for a
comparative claim, either expliclt or amplied because 1) its: deslgn is

'_-mappropnate and 2) the sample of patlents used |s an inappropnate choice

‘_»E003 is a basrcally falled study. moreover, by design and patlent sample |

selectlon would |f posrt-ve. not prove what the sponsor's wants to show

- Study HGAJ Lully's very larges randomlzed tnal companng outcomes over a
:.6:week period among schizophrenic patients treated with olanzapine and '
'halopendol (the dose of each drug wa:

permitted to range between 5 mg and
20 mg a day, being adjusted a ording to\the. clinical judgment of '
prescribers) is the second sou ,,e that the sponsor can argue shows an
‘THe! titration’ degign of HGAJ makes it ill-suuted

« Both the comparattve neurotransxmtter 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 ADRSs reported, but any
effectiveness instruments that are sensitive to the subset of psychotic e
phenomena (e.g., so-called negative sxgns/symptoms of Schtzophrema) that

' overlap with those of pseudoparkmsomsm S AR '

5 1950 or so subjects in 186 uUs and European centers 1312 on
randormzed to olanzapme, 636 to placebo . -
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| . caveat offered, the evidence adduced in clinical testing that has so far been
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\\ _

is not yet fully reified. lmportantly. the agency.
~wisely grv otentral difficulties involved in rertymg the concept, has
steered clear of the issue. | believe we should do so in the arguments about

“of the measured drfterence. in my vrew. is not its
fauit at least 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 endorse the presentation of the evidence
~ supporting the conclusion in product labeling, although as a matter of truth -
~in labeling, | would, if such hypothetlcal ‘evidence dld exist, ‘require the
. sponsor to include a display of the empirical cumulatrve distributron of the

_ between product dltference m product Iabelmg " :

ln sum, although I have no reservatlons at all about concluding. from the
evidence adduced and reported, that olanzapine will be effectrve |n use
wnthm the meamng of the Act, | would not go further

' 'Evldence of safety» for“' ‘
. Preclinlcal tlndings o , |

The tuu panoply of preclmucal tests’ requrred 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 lifetime | :
: carcmogemcrty testmg) warrant descnption in product Iabelmg

) Cllnical ﬂndings | |
No pharmacologlcally active drug substance is absolutely free of risk this

reported to the Zyprexa NDA is more than sufficient to support the conclusion
_that olanzapine, within the meaning of the Act, is safe for use under the
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dlrectrons of use glven in the Dwtsuons draft labelrng

N bears note that thIS conclusron is strongly condmoned on the evndence SO
far adduced. No one ‘should be surpnsed if. upon marketlng, events of all

: ‘kinds and severtty not prevuously identified are reported in association with

olanzaplne 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 pattent who, respectlvely. 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 pattents ‘who do not- fully reflect the populatron ln(ely to be
;treated wnth a drug upon its approval ' L

‘The safety data base reported upon m the Zyprexa NDA at the ttme thrs
: approvable action is being contemplated involves approxrmately 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 ‘marketing, a very popular drug product. - Under such conditions, a
very 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 sufltctent to generate
substantlal numbers of ‘cases. of the: event upon marketlng :

‘On the other hand there are nsks that seem certam to be realtzed
‘vfortunately. they are not likely to be very different from those assoclated
with other anttpsychottc drug products that have a snmilar proﬂle of

. receptor bmdmg

'Olanzapmes dopamine receptor antagomst actlons make lt Ilkely that the
~product will cause prolactin elevation, pseudoparktnsoman signs and
symptoms, tardive dyskinesia and the neuroleptic malignant syndrome. It's
potent anticholinergic activity may cause some -distress and its relatively
potent alpha adrenergic antagonlsm ‘probably will be associated with’
orthostatic' hypotension,  syncope, and risks that can anse as a secondary
consequence of these latter events : ,

In any event the Iabelrng text as proposed alerts the prescnber to these

- risks. If. adopted as proposed and/or recommended (the sponsor still has
work to do), the Zyprexa product labeltng will be mformattve and not false or

mtsleadrng ln any partlcular ' - : : . :
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Recommendation:

~ Issue the draft approvabte action Ietter that is forwarded m th' omnény of
this memorandum and action package. IR

,8/18/96 SR




