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Decision points and criteria setting

* Unmet medical need
* ldentification

* Optimization
*POM

*POC

*EOP2*

* Prepare NDA/BLA
* Launch

(treatment, prevention...)

(animal pharmacology,
virology, immunology)

(potency, animal safety,
manufacturing, IP)

(Proof of mechanism--
IND/FIH)

(Proof of Concept)
(Safe & Effective?)
(Benefit to risk profile)

*EOP2=End of Phase 2




Milestones and criteria setting
Prespecified criteria for advancing or terminating!

* |dentify target (hypothesis?)

* Characterize target (antigen?)

* Validate target (predictive model?)

* Screens (In vitro and in vivo) (predictive?)

* |dentify lead/analytical methodology

* Optimize lead (drug; vaccine/adjuvant?)
* Assess safety (predictive model?)

* Assess chemistry/manufacturing/clinical supplies

* Benefit-risk ratio (non-clinical) (activity vs. safety?)

* Define clinical Proof of Concept trial

* Prepare file IND (reasonably safe?)
*FIH (First in human) (proof of mechanism?)

*POC (activity/safety/titer/antibodies?)




Drug Development Metrics




10 year Trend in Biomedical R&D Spending

Figure 1. 10-Year Tren«s in Biomedical Research Spending
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10 year Trend in New Applications to FDA
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Where Can We Learn
_ghel-Driven Clinical Develapim

vie FO[J['QES’PEP[: CDDS CSDD D[A\s
DI, NT=, ACDIRS, [=2CRM

“FDA Advisory Commitiee Migs.
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Clintcal Development Prograims

“lLahel-Driven clinical cevelapment
“Clinical oevelopment program (CDP)







There i1s Enormous Room for
Dramatically Reducing the
“Uncertainties”

The Unce=inty about The Unceii=inty about  The Uneznainty about

voitich WCE Develrzment Frogram iarket Success
= Developability =Yield of useful =Demand for
= Dose & Schedule information various product
= Safe & Effective? =Internal attributes
=Vs. Placebo = Hequlatory = New competitors
=Vs. Competitor = Commercial

S o B 2/3 to 56 clinical trials ~ Most drugs fail to

development d ful f -

make it to market produce no usefu meet commercia
I ' knowledge expectations




- [zuropean Unian
“SmlPe
- Summary of Procuct Characieristics (EU)
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Drug and Biologic Development Phases

Phase | Subjects with the 230 to 1000 | Confirm efficacy;

3 iliness subjects/ Assess safety:
(broad pop’n) trial Extrapolation



Learning

~

)
)

Sheiner, LB. Learning versus confirming in clinical drug development.
Clinical Pharmacology and Therapeutics, 1997, No. 61, pages 275-291




“A cescanc of "learning” & "contirming” cycles
Confirming
Confirming ‘

Confirming N
m Learning
" Learning

Learning
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Phase 1: Learning
1 Healthy Volunieers

* Safety & talerance, P -ADME,
OrJG-0rug INteraciicns

- Single dose: healthy 7
- Muliiple dose: [ el hy 7
- P -ADMI= with To0d, 806, GENOET,

: J.
NISEESE Sialr

- P71 liver, renal, eic.




Phase 2: Learning
11 PEilents

TPV -ADMIZ & P -PD I pallenis

- DOSE-EX[IGEUTE IFSDOHijH
Lmaor A

- DOSE-CYPOSUrG-IES[I0NSE 1
maor =z

-Use in combimnaiions







Phase 3: Confirming

N Pallcnis
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Wiy [_alhel-Driven Clinical
Development?

One way (0 rememher o
“lehel-ariven cuesiion-haseco
CONGERTIs ta thinl:
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“"We Sell Only the Pecladge
MsSErt,




Wiy [_ahel-Driven Clinrcal
Development?

C

“One way to remember the "lahel-
ArVEN GUESHON-Hasen” concept
s to thinle:

“"\We Sell Only the Paclkage nsert,

“We Give Away the Product 17




What 1s Drug Discovery,
Development & Review?

—)

* Drug Discovery & Development iz
g [»

the integraiion of the
orrrp[mrf ncluding:

Many




Whai 1s Drug Development
& Review?

(D

[0 GNTITY
cValUslie
slc\Vicliole

schieve regulatory approval

Ory
]




VWhat s Drug Development
& Review?

* Regulatory Review I=. the
Ntegralion or many orrrp[ gicicy
mc[uomo

“pharmacaology

-clinical




Whai 1s Drug Development
& [REVIEW?




Whai 1s Drug Development
& REVICW?

Lo oecioe whether th
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What are ihe Critical Clinical
Development Decision Points

“In oroerto putihe arug
orvr[r[ &N |
OCCISIONS 1N CONTEYT, WE |
10 r@rro*mn that the procuct
WeE BIre prooucing...
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=rrect o Other Drugs
on QuUr brug?

* . .arethere any other drugs that
tcompatible wrih this

LW some naivicuals
meighaolize the arug anrerently
0 Nave arug-0rug




-ncreese blooa levels?

SeoUce blooa levels?




—ree vs. Bouna Drug

J

s the arug highly protem
bouno? Will aiher orugs
COMPEIE 810 MCIease ihis
AruG’s l Irrc Irvcle or W[H I 5
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Adherence & Persistence
(Compliance)




“ s the arug eassaociaica with
“lileing” or oepenOEnce?
- What level ot oepenccnce?

- How well l1lteq?

- Dr 51 'jjeci: "




norvicuslizeo DOsING
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ntrinsic factors
Gender

Crenetics

Race
Age Organ  Disease
Dysfunction
Pregnancy
Lactarion

Adapoed froen ICH EC5, 1995: berps www b s cder paidagce 220 Mel pdf

Shiew-Mei Huang, FDA/Johns Hopkins/PhRMA Workshop on “Drug Metabolizing Enzymes and
Pharmacogenomics Testing, September 13, 2004, Rockville, MD



Extrinsic factors
Environmental Smoking/Diet

Medical Practice/ Drug-drug mteraction
Regulatory

ntrinsic factors
Crender

Gienetics

Race
Age Organ  Disease
Dysfunction
Pregnancy
Lacration

Adapeed from ICH E7. 1995: berp: woww fda 2o cder podance 2283 el pdf

Shiew-Mei Huang, FDA/Johns Hopkins/ PhRMA Workshop on “Drug Metabolizing Enzymes and
Pharmacogenomics Testing, September 13, 2004, Rockville, MD



How to Save $1,700 Per Month
or More on Lapatinib ...

“The Value Meal”

- Bag a HEHEBI‘

Ty kerb®

i (lapatinib)

http://jco.ascopubs.org/cgi/content/full/25/23/3397




The Value Meal: How to Save $1,700
Per Month or More on Lapatinib ...

*”... the bioavailability of lapatinib is greatly
Increased by food, especially a high-fat meal.

* A randomized, cross-over, food-effect study
demonstrated that both peak concentration
and area under the concentration—time curve
were increased markedly when a single 1,500-
mg dose of lapatinib was taken with food as
opposed to when fasting, and was increased
further by a high-fat meal.

*The (geometric) mean increase for the area
under the concentration—time curve was
167% for low-fat meals and 325% for high-fat
meals.”

http://jco.ascopubs.org/cgi/content/full/25/23/3397



The Value Meal: How to Save $1,700
Per Month or More on Lapatinib ...

*“ At the current price of $2,900 per month, a cost
savings of 60% or $1,740 per month would be
realized if the drug were taken with food.

*If one were so inclined, there are also opportunities
for additional cost savings through dietary
modification. The package insert notes that strong
CYP3A inhibitors, including grapefruit juice, "may
also increase plasma concentrations." Thus, it is
possible that one 250-mg lapatinib pill, accompanied
by food and washed down with a glass of grapefruit
luice, may Yyield plasma concentrations comparable
to five 250- -mg pills on an empty stomach, which
would result in a total cost savings of 80% (minus
the cost of the food and juice). As a separate issue,
the lapatinib label also notes that dividing the daily
dose results in adoubling of drug exposure, which
would be another approach that may allow a
reduction in the number of daily pills (and costs).”

http://jco.ascopubs.org/cgi/content/full/25/23/3397



Is the Drug from
Heaven or irom Hell?

Litthe dose of the drug is
orub[m will the blocao levels

250 douhle? (et 1 1
iriple?, ar whai i they only

ncrease by 50%--or less?)




“[Populaiion?
- Milo, mooeraie, severe?
- [Py, Ty or CUure?

D0SE? (How much arug?)
-requency? (qgo/iaic, 10 wl)?
oW [GNg7

- A single cdase, 1or 1.0-08ys, ar
forever?




“Congratulaiions
“You have just compleicad an

mircouciion to &8 "OuUesiion-
S e5c0 [_als IDH\/rn Clinical
Development Plan.
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“_ghel-Driven clinical cevelopment
“Clinical aevelopment proaram (P
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60%-
0%

40%0
30%-

20%0
10%-

0%

Pre-FIH

Ph. 1

Ph.2 Ph.3 Approval




“One way to remember ihe "lahel
Oriven” concept 1s to thinl:
“"\We Sell Only ihe Paclkage Insert,

“\We ..




No Previous Clinical Data  Innovator J. DiMasi (Tufts)

Clinical
I Pharmacology &
B HND s Therapeutics

May 2001

Previous Clinical D ata  Innovator

@ INDs
B MHDAs

Previous Clinical Data HNot Innovator



W 1981-1986
(Tufts)

W 1987-1992
(Tufts)

J. DiMasi, Clinical Pharmacology & Therapeutics, page 297, May 2001



Clintcal Development Prograims

“l_ghel-Driven clinical cevelopment
“Clinical oevelopment program (CDP)




Drug Iotal
FIH-NDA | | | ; subj

Herceptin | Breast 1069
6-70 yrs. Cancer
Enbrel RA 204 8
b-7 yrs.
Relenza 5309
4-5 yrs.
Viagra 608 2
3 Yrs.
Vioxx : §528
4-5 yrs '

Prepared with data from CDDS fellows using FDA web site



Jercentin Clinicel Trizals
Serceptin Clinical 1T1als
Study# Phase Regimen #pts Indication Accrual Status
HO0407g 1 Single dose 16 met. cancer closed
10,50,100,250,500mg Her2(1-3+)
H0452¢g 1 Weekly dosing 17 met.cancer closed
10,50,100,250,500mg Her2(1-3+)
plus MTP
H0453¢g 1 Weekly dosing 15 met. cancer closed
10,50,100,250,500mg Her2(1-3+)
plus Cisplatin 200mg/m?2
plus MTP
HO551g 2 Weekly dosing 46 met. breast ca closed
250mg LD, 100mg MD Her2(2-3+)
plus MTP
H0552¢g 2 Weekly dosing 39 met. breast ca closed
250mg LD, 100mg MD Her2(2-3+)
plus Cisplatin 75mg/m?2
plus MTP

MTP = Maintenance Treatment program. Allows the patient to continue to receive Herceptin until
progressive disease (PD)
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Study# Phase Regimen #pts Indication Accrual Status
H0648g 3 Weekly dosing 469 met. breast ca closed (FDA Rev)
Pivotal 4 mg/kg LD, 2 mg/kg MD Her2(2-3+)

Plus AC or Paclitaxel vs
chemo alone,
May go to HO659¢g at PD

H0649¢g 2 Weekly dosing 222 met. breast ca closed (FDA Rev)
4 mg/kg LD, 2 mg/kg MD Her2(2-3+)
plus at PD 2 or 4 mg/kg
+ chemo
H06509g 2 Weekly dosing 62 met. breast ca ongoing
4 mg/kg LD, 2 mg/kg MD Her2(2-3+)

or
8 mg/kg LD, 4 mg/kg MD

H0659¢g 2 Weekly dosing 157 met. breast ca ongoing (FDA Rev)
ext. to HO648g 4 mg/kg LD, 2 mg/kg MD Her2(2-3+)

+ antitumor therapy
H0693¢g 2 Weekly dosing 163 met. breast ca ongoing

4 mg/kg LD, 2 mg/kg MD Her2(any test)

+ antitumor therapy




What are the Critical Drug
Deve[O[ 1ent & Review DECISIGN

POInts?
“"Ouesiion-Zesea _ehel Driven”
Drug Development Plans are now

heing Usead (0 (U[de the aoruag
OCVEIGPIMENT 810 IEVIEW [II0CESS.

."

“ A WeEll 0esigneo arug 0evelopm
nlan starts with the guesiions ir b 2




“lLahel-Driven clinical cevelapment

“Clintcal adevelopment program (CDIR)
MEIrcs

W




\Whet are the Critical Drug
Developiment & Review Decisiaon
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“Rememher thai part alhout
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Guidance for Industnr

and Review Staft
Target Product Profile — A

Strategic Development
Process Tool

March 2007 DRAFT GUIDANCE

Procedural




TPP, TPI & DPI
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Target Product Profile

“A Target Product Profile (TPP) is a
document, prepared by the sponsor, to
facilitate clinical drug development and
enhance constructive dialogue between the
sponsor and reviewing Division at the Food
and Drug Administration (FDA). A TPP is
written and updated during the
Investigational phases of development in
order to capture the goals of clinical drug
development as statements of proposed
claims for a prescription drug or biologic
product. In the TPP, each proposed claim
should be annotated to the specific study or
other source of data that is intended to
support the key sections and statements In
the TPP.

FDA-PhRMA Whitepaper (Published June 24, 2004) www.fda.gov/cder/tpi/default.ntm


http://www.fda.gov/cder/tpi/default.htm

TPI-Target Package Insert

* Target Package Insert (TPI)

+ The ultimate product

- Drug, biologic, device,
diagnostic, etc.)

+ Evidence:

- Safe

- Effective
* “We give away the product,
* We sell the package insert”




TPP

* Indications
* Differentiation for effectiveness

- Optimal
- Threshold
- Differentiation in the labeling (PI)
- Differentiation targets?

+ Animal studies
+ Human clinical trials

(Pl = Package Insert)




TPP-Nerve Gas Prophylactic

* A prophylactic treatment that is
effectiveness against a nerve gas
attack

- Effective in reducing the incidence of death associated with nerve
gas

+ By how much?
+ For how long?

- Orally active? Transdermal patch?




TPP-Nerve Gas Treatment

+ A post-exposure treatment that is effectiveness against a
nerve gas attack

- Effective In arresting
seijzures assoclated with
nerve gas

*By how much?
*How rapidly?
* For how long?

N




TPP

* Effectiveness in clinical trials

- Versus leading competitor?

- Threshold

- Superiority or Non-inferiority?
* Subpopulations

- Optimal

- Threshold
* Time to onset of activity

- Prevention, Treatment, Cure...
* Durability




Decision points and criteria setting

Unmet medical need (treatment, prevention...)

ldentification (animal pharmacology,
virology, immunology)

Optimization (potency, animal safety,
manufacturing, IP)

POM (Proof of mechanism--
IND/FIH)

POC (Proof of Concept)

EOP2* (Safe & Effective?)

Prepare NDA/BLA (Benefit to risk)

Launch

*EOP2=End of Phase 2




Milestones and criteria setting
Prespecified criteria for advancing or terminating!

* ldentify target (hypothesis?)

* Characterize target (antigen?)

* Validate target (predictive model?)

* Screens (In vitro and in vivo) (predictive?)

* |ldentify lead/analytical methodology

* Optimize lead (drug; vaccine/adjuvant?)
* Assess safety (predictive model?)

* Assess chemistry/manufacturing/clinical supplies

* Benefit-risk ratio (non-clinical) (activity vs. safety?)

* Define clinical Proof of Concept trial

* Prepare file IND (reasonably safe?)

* FIH (First in human) (proof of mechanism?)

* POC (activity/safety/titer/antibodies?)
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DruGgs, DeVICES, &l
FProcucis tor th

1T ENT
Rheumatoid Arthritis (RA) (IssUeo
1/1.86G, Paosien 2/1.6/1650) [[HTMI] ol
2D



http://www.fda.gov/cder/guidance/fstud.htm
http://www.fda.gov/cder/guidance/fstud.pdf
http://www.fda.gov/cder/guidance/1208fnl.htm
http://www.fda.gov/cder/guidance/1208fnl.pdf

“ Clinical l=veluation of Hy moﬁc
Drug ([Geur 0 Q7T Posic

“ Clintcal l=valuation or
Fesvchoaciive Drucs (n Inrants

and Children (Posten 3/2/1606)




“ DRAFT-Clinical Developmen:
Programs 1or Drugs, DevVIGES, :nd
Ziological Procucis INtenoeo
Treatment of Osteoarthritis [\AGro
or [PDIF] (Issuea 7/07/1688, Posico
7114[156G)

* DRAFT-Systemic ILUpus

Erythematosus ——D@v@[rpim orugs
Tor Treaiment HJ MIZ] ar [Wara] ar
[P (Issued 2/26/2005, Posten
B2 //OOJ)




DA Cancer znopoints GUioance

Guidance for Industry
Clinical Trial Endpoints
for the Approval of Cancer

Drugs and Biologics

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
‘enter for Biologics Evaluation and Research (CBER)

May 2007
Clinical/Medical

http://www.fda.gov/cder/Guidance/7478fnl.pdf
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cr l=napoinis GUioance

GENERAL ENDPOINT CONSIDE R A T IO DN S oo eseeierecessssssasesessssssssosssssssssssssssssssssns
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Endpoints Based on Tumor ASSeSSIMENTS.....ciiiiiieiieeiriinimmiininnissssesissmmsseessssmisesnssmsssrassssssssns h

C DIS@ASE-FTOE SUIVIVAL. ..o oo e e e e et et et e,
2. ODbJectiVe RESPONSE RATE...........ccveeiveieeiie ettt ettt et et e et ae et e e nae e s eaenns

3. Time to Progression and Progression-Free Survival ......................ccccccooiiiieeiiiiieiiieeeeee o, 8
A, L P WS P S ettt ettt
b. PFS as an endpoint to support drug approval
C.  PFS 1Al deSIZI ISSUES ...ooiioiiiiie ettt ee e
. ANALYSIS OF PE S e _
4. Time-10-Treatment FAIIUFE .................cc...ccuuiieeeiiiiiiieeeeeeeeeeeee e

http://www.fda.gov/cder/Guidance/7478fnl.pdf
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C. Endpoints Involving SYmptom ASSeSSINENT......ccorivereiinersirsrsesensissssiuesissssisssesnsimsssssassesssssssssnsns 10

1. Specific SYMProm ENADOINTS .............cccoiiiieiiiee et 10

2. Problems Encountered with SYmMptom DA .................ccooivvieeiiiiae e 10
D.  BIOIMNATKELS coorerieriiiitrientieisssisssssenescssssiessssessssessssessrsesssssasesssssnsesssssssstanssssssessssas sabasssnnansssnans 11

http://www.fda.gov/cder/Guidance/7478fnl.pdf
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Clinical Development Prograins

(

“ Laghel-Driven clinical aevelopment
“ Clinical oevelopment program (CDI1P)
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Appendix

Learn & Confirm
Real-time =ramples




Learn & Confirm Paradigm




Learn & Confirm-1

*1997--Lew Sheiner advocated the formal
use of the Learning vs. Confirming
paradigm for clinical drug development

* Drug development consists of three
design choices

1) “Assignment”
2) “Observation”
3) “Analysis”

Sheiner, LB. Learning versus confirming in clinical drug development.
Clinical Pharmacology and Therapeutics, 1997, No. 61, pages 275-291




Learn & Confirm-2

* A cascade of
“learn” and
“confirm” cycles

Confirm

Confirm




Decision (Question)-Based
Program Development

* |dentification of need *
- What question(s) do you need to answer?
- How well do you need to know the answer(s)?
- What do you want to do with the answer(s)?

* Prioritization of needs

* Implementation

“_ewis Sheiner, UCS




Learning Trial--Adaptive Design

*

*

Addresses Rx imperative

Allocate preferentially to currently
most promising dose/regimen

Adapt regimens as data accumulates.
“Seamless” transition phase 2- 3

Protocol Rx is more like real-world Rx
- [up] patient acceptance & enrollment

- More ethical

- More predictive of real-world effects

CDDS Oncology Workshop, April 2003

© LB Sheiner, 2003, all rights reserved.



Learn & Confirm-3

* For learning trials the knowledge regarding
protocol compliance is imperative to be able
to make valid assumption

- Learning must address an essentially infinite set
of quantitative questions concerning the
functional relationship between prognostic
variables, dosage and outcomes

* Confirmation must thus answer only a single
yes/no question: is the null hypothesis

falsified or not

Sheiner, LB. Learning versus confirming in clinical drug development.
Clinical Pharmacology and Therapeutics, 1997, No. 61, pages 275-291




oncaologic Drug Discovery, bDevelopment
& REVIGW STEGES

«J

Iommﬁ Caran
* Optlm zation
* =valuaiion(s)

DIug OISCOVErY)
_c&0 Seleciion)
Sroor of mechanism)

Srool of principle/concepnt)
- Confirming
* Development ([2VIoENCE) Safety-Effectiveness
T Review (Reqgulaiory review)
* Launch (Procuct mtrocuction)
* Posi-Marketing (Marlet expansian)
- [Formulaiions, IN0icaiions, comhinaiions, regimen




DI, * Phase Il (Canfirming)
- Single dose: normals ? - Prvotal irisl(s)
\/Ulup[c 0ser narmals ? - Long-term safety
- Pl with oo, 866, Genaer,
disease stale ;

- PI7n liver, renal, etc, '
- New indication

N

[ R - I‘h?rm?r wigilance
) - Formulations
- Combmaizions

- Regimen




Phase 3--Confirming

* The goal of Phase 2i1sto “Learn”

* The goal of Phase 3 Is to “Confirm”
Replicate positive Phase 2 learnings

* How likely is it for Phase 3 to be
successful if “design mischief” occurs
between Phase 2 and Phase 37

* Other reasons for Phase 3 failures?
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“_earning & Confirming”
“Whai oo we want to learmn i1 Phase [17
“\Why have ol mr[ooy Fhese [l irials not
heen preaictive of Phase Il success?

J-

[
Sroor o1 Concept irials
“hisse Il Blologics

"RECIST: carly stopping rules
“Clintcal =znapaints (Alreanoy COVErea)




Evidence Based Relationships

+ Dose
+ EXposure

+ Pharmacodynamic response
relationships

* Desired - - Effectiveness

* Undesired - - Adverse events




Classic Drug Development Phases

Non-Oncology Oncology

FPhase 1 Safety & PK MTD & PK?
FPhase 2

Phase 3



Classic Drug Development Phases

FPhase 1
FPhase 2

Non-Oncology Oncology
Safety & PK MTD & PK?

Leam: Dose Tumor survey
strategy




Classic Drug Development Phases

Non-Oncology Oncology

Phase 1 Safety & PK MTD & PK?
Phase 2 Leam: Dose Tumor survey
strategy
Phase 3 Confirm: Dose Leamn:. Dose
strategy & safety strategy &
safety

i _




Classic Drug Development Phases

FPhase 1
FPhase 2

Phase 3

FPhase 4

Non-Oncology Oncology

Safety & PK MTD & PK?

Leam: Dose Tumor survey

strategy

Confirm: Dose Leam: Dose

strategy & safety strategy &
safety

Expand indications Ideniify
optimal dose

and combos




Why Do We Conduct
Oncology Clinical Trials?




To Make Smart Decisions

Identify

Optimize

Evaluate

-IH

Proof of Mechanism

Proof of Concept
- Who, dose, interval, duration

* EOP2

* ok Xk * X

* Safe & effective
* FDA/IEMEA/MHW Reviews (Approvals?)




ldentify New Oncology Therapeutics

* Small molecule
- Cytotoxic
+ MTD

- Cytostatic
+ Thalidomide

+ Right dose and exposure
* MADbs (Rituxan™)
* Proteins (Antiangiogenesis)
* Vaccines




Why Do Oncology Clinical Trials?

*To provide evidence that
the test oncology drug is
assoclated with:

- Living longer
- Living better
- Acceptable Benefit-Risk




What Kind of Evidence?

* Reliable
* Convincing ®
- Minimize
JJEE
- Minimize
uncertainty




What Is Convincing Evidence?

* Large therapeutic effect
* Large study population

*But not:
- Small therapeutic effect
- Small study population




What is Convincing Evidence?

Phase 2

Drug does work | Drug doesn’t work

|

True False  False  True
i - - -




Phase 2 Goals:
What Do We Want to Learn?

=027
* Who is likely to respond? = =
- Tumor type?
- Performance status?
- Previous treatment?

- Additional—e.qg., receptor status

What type of response?

Dose What will be the “response-rate dose?”
Dose regimen & interval (US vs. Europe...)
Dose duration

Dose combinations—proper sequencing?

* ok X % oF
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Drug Development & Review
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Prove & ConvinGe




Prove & ConvinGe

/

- OUIrselves
- Reqgulaiory AGENCIES
- [PUrchesers
- [Prescribers

-

1 [PalIents
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Clinica

| Development Programs

_ghel-Driven clinical aevelopment
“Clinical cevelopment program (CDR)
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=loyantin (oxaliplaim)

“ 10968 NDA--2 Trizls

“Nerther triel cesigneo with overall
survival as primary

“=-C 2061 powered 1o show aifr. in
[JMOr response

“=FC 26862 poWEreo 1o show aif,. 0IscaesE

ree survival (DFS)

DA reviewer

- 2061 no treno towaras survival
s0Vahtage
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- 20672 did not show & survival
s0Vaniage




=loxantin (cxaliplaiin

* March 2000 ODAC mMeecting

- Irinotecan meiasiaiic
coloreciasl istline data

plSSIENiEs
- ODAC dig Not recomim end
spproval of oxaliplaim
- Sanofi withoraws NDA
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Justwhich heart aitacl
ARZWE [BIreveniing?




Differentiation:
"Pravachol has just been proven to
reouce the risl of strolee or mini-stroke
by 26% ana heart attacl hy 24967

Reader’s Digest Ad, June 1998



Differentiation:
"Pravachol has just been proven to
reouce the risl of strolee or mini-stroke
by 26% ana heart aitacl by 2497

Reader’s Digest Ad, June 1998
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Dosage ano Aominisiraiial
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Maore Desirehle Route of
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“ Inhale Therapeuiic Systems, Nc.
008y announcea preliminary resulis
rom & Phase [l {rial showing that

g tha
nmorviouals wiih type 2 owbri E5 Can

r’”'[f@oiy mprove their glycemic
conirol without msulin mjrrﬂrne 3y
COIM I ning Inhale's

pletl
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BW HealthWire 9/8/98
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“ The complete results 1rom the 56 palienis
showea that Hemaglohin Alc levels --
JSE0 o meassure levels of glycemic
contraol -- were lowerea by an average ar
2.206 nerceniage points from 8.6% 1t 7.5%
N the group using pulmaonary celivery
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While paticnts | 1 &
showed little change (2.8%
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PATIENT POPULATION
2roan renge or Subpopulaiions

“The Pink Sheet” 3/30/98 page 4



PATIENT POPULATION
Zroed renge of subpopulaiions

(/

U RlIZer concucted twao stuaies invalving 179
nalienis with psy rlnrormr molooy olf
OVsTUnciicon ano rounao thai “ /% o1 \iagra
NEenis reporiea IMprovement i ereciions
Comparceo with 26% ot placeha...”

NP
.

"In & stuoy nvalving 176 spinal cora patienis,
0306 reporten IMproves crections an Viagra ves.
1.2% on placebo...”

“The Pink Sheet” 3/30/98 page 4



PATIENT POPULATION

2roan renge or Subpopulaiions

L

The brosa marlket segmentaiion mcluoea i
[gheling will help Plizer preempt claims ram
other potential competitars i the erectile
OVsTunction marlet.”

“"Siloenaril s contrainaicaico n pafienis who are
taliing nitrates. "Viagra was shown 1o potentiatie
the hypotensive cifect of nitraies ano 1s
soministraiion to patients Wwhao are currently
JSING Organic nirates i any form is thererore
contraincicaico

“The Pink Sheet” 3/30/98 page 4
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SAFETY NDA Withd rawal

Hopes of Resuhmitting the NDA
i | Y 0BLE TOr 115
shgiotensin [T i hopes of

|

GuUEstion [wn'h FDAJ regaroing the sa my
nrofile.” The procduct wes associaica with [iver
=nzyme clevaiions auring clinical T:rf:_IS,

-

“The Pink Sheet” 3/9/98 page 22



SAFETY NDA Withdrawal
Hopes or Resubmiiting the NDA

zUNChes soarng,
COMPanIcs are |55 \/\/[Hm
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“The Pink Sheet” 3/9/98 page 22
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Revised Labeling
& Now NDA \Withaorewel

DruG-orug nteraciions!




REEVISED LARELING--Withdrawal
Drug-Drug Interactions
"Propulsia Reviseo Labeling Reserves arug
-01 Secona-_ine Use in FI‘I‘F

—

"B cn's Propulsio (Cisapriae )e
secona-line use, revisea [ghellr
s00ItIonal reports of caraiac ev cn
wWith the drug for nociurnal heart
gasiroecsophageal refluy discas

C
()

m

)
Q)

L

.
"
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zno OT prolongaiion have been e pmnro N paiienis talking
FPropulsio” with other arugs that inhihit cytochrome RP450

SAA




REVISED LARELING--Withdrawal
Drug-Drug Interactions
"Propulsio Revised Laheling Reserves arug
-or Seconc-Line Use i G=RD”

Jse of Propulsid with

| =

a1 | ar , 0tics & gflurmyrm
clarithromycin, and troleandomyacing the anfidepressant
NeiezZ000NE; anfifunga | frecona 7r[r

"Propulsid is additionally contraindicaied for use with
Certain medications l-nown [ [r[ong OT interval: anti-
arrhythmics Class TA (such 85 qUINIGIMeE 8no
nrocainamice... soialal... amitrypiiline... maprofiline..

“The Pink Sheet” 7/6/98 page 5






Phase 2/3 Transition
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Clinical Pharmacology
Flharmeaecolinetics ano Metahaolism:




“Thatis a breakthrﬂugh——
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“That is a breakthrough--
a placebo with side effects!”







PATIENT POPULATIONS
Naprelen Onser orf Action Data Fram Oral
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surgery Do Not Apply to Arthrts®
* “\Wyeith-Ayerst cannaot claim that Naprelan
(NEpraYen) provices 30-minute relier in
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data is derived from oral surgery stu
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St with

“The Pink Sheet” 7/6/98 page 28
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other arug?




NDA Withdrawal

Driug-Drug Interactions
"Posicor \Withaorawsal [Rerleci ”Fr[ [plexity”
o1 [Nteraction Flou[

“URProducts iaentifico a5 p otentiglly deangerous in
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" "[Roche’s decision to withdraw the calcium channel blocker
Posic or(mfbefradf[) 5 hased on the "complexity” of the
arug interaction intormeation that woula have (o he

COmMuUN [CBIc0 T0 eNSUre sa16 Usage, the company sai0
JuUune 8.”

“The Pink Sheet” 6/15/98 page 5



NDA Withdrawal
Drug-Drug Interactions
"Posicor Witharawal [Rerflecis "Compleyxiiy” o
nicraciion Proifle”

“\With the calcium channel
CIoWaOeao W[ I CO mp Sl

“The Pink Sheet” 6/15/98 page 5
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Differentiation:
"Mercle Singulair Clears FDA for Chronic
Asfzhm :. in Palients Siv and Up”

STCaCY 1N GYEr 1Ma | (3,
"zrercise challenge wes concducied af the ena of the
0osing interval...”
* "l_gheling tor Singulalr appears to allow Mercl e:v:ral
[ [

I IrUI/ommrl

“The Pink Sheet” 3/2/98 page 23



Drug Discovery, Development &
Review

Adapted from Phearmaceutical =xecutive, January 2000, pege 80
~$300 500 Million / 4-10 Years
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