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Definition of a clinical trial (CT)

prospective randomized controlled experiment

human subjects with a specific disease or
medical condition

asks an important research question
clinical event(s) as outcome(s)

done In clinic or medical setting
evaluates one (or more) interventions







What we (should) get?

guestions for which an endpoint has been
originally defined are answered







What we do not get?

other issues beeing also important for daily
clinical practice remain unsolved

further questions emerge from the results which
have been gained from CTs. They need further
clinical trials to be solved

an increasing number of CTs which could
answer important questions are not initiated
due to a negative cost-benefit analysis




Effects for clinical practice?

delay of innovations
Increase of cost







Until recently, first-line treatment
options for NSCLC were limited

Chemotherapy
combinations have
failed to
substantially
Improve median
overall survival
(OS) beyond 8-10
months

Therapeutic plateau has been
reached; new chemotherapy
combinations unlikely to further
improve survival

Platinum-based doublets:
8-10 months

Single-agent platinum:
6—8 months

BSC:
2-5 months

0
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Median survival (months)

BSC = best supportive care

Schiller, et al. NEJM 2002
Sandler, et al. NEJM 2006




Bevacizumab — Avastin ©
proven efficacy in two phase lll trials

1
E4599 trial design

Previously untreated
stage 1lIB/IV
non-squamous NSCLC
(n=878)

AVAIL trial design

Previously untreated,
stage IlIB, IV or
recurrent
non-squamous NSCLC
(n=1,043)

*No crossover permitted

CP = carboplatin/paclitaxel
CG = cisplatin/gemcitabine
PD = progression of disease

Bevacizumab (15mg/kg)
every 3 weeks +
CG x 6 (n=351)

Bevacizumab (7.5mg/kQ)
every 3 weeks +
CG x 6 (n=345)

Bevacizumab

Bevazizumab

1Sandler, et al. NEJM 2006
2Manegold, et al. JCO 2007




Bevacizumab-based therapy increases OS:.
E4599

OS rate (%)
12 months 24 months

Bevacizumab + CP
— CP 44 15

HR=0.79 [95% CI: 0.67—-0.92]; p=0.003
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Sandler, et al. NEJM 2006




Bevacizumab-based therapy prolongs
progression-free survival (PFS): AVAIL

== Placebo === Avastin === Avastin
+ CG 15mg/kg 7.5mg/kg
+ CG + CG

HR 0.82 0.75
[95% CI] [0.68-0.98] [0.62-0.91]

p value 0.0301 0.0026

Median PFS
(months) 6.1 6.5 6.7

The trial was not powered to
directly compare the two Avastin doses
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Placebo + CG 347 36
Ava 15 + CG 351 46
Ava 7.5+ CG 345 52

Manegold, et al. JCO 2007




A Randomized Phase lll Trial of
Cisplatin + Pemetrexed vs. Cisplatin +
Gemcitabine In Locally Advanced or
Metastatic Non-small Cell Lung Cancer

Data Presented at:

12 World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.

Scagliotti GV, Parikh P, von Pawel J, Biesma B, Vansteenkiste J, Manegold C, Simms L, Sugarman K, Obasaju C & Blatter J
and

14" European Congress of Clinical Oncology: Sept 27, 2007; Barcelona, Spain.
Manegold C, Digumarti R, Zukin M, de Marinis F, Mellemgaard A, Gandara D, Simms L, Kaiser C, Blatter J, Gatzemeier U




Cis/Pem vs Cis/Gem In First-line NSCLC —
Study Design

Cisplatin 75 mg/m? day 1 plus
Pemetrexed 500 mg/m? day 1

Randomization Factors
- Stage

- Performance status Each cycle repeated
- Gender g3 weeks up to 6 cycles
- Histologic vs

cytologic diagnosis

- History of brain
metastases

Cisplatin 75 mg/m? day 1 plus
Gemocitabine 1250 mg/m? days 1 & 8

Vitamin B ,,, folate, and dexamethasone given in both arms

Scagliotti GV et al, Presented at 12t World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.




Cis/Pem vs Cis/Gem In First-line NSCLC —
Progression-free Survival (PFS)

Median (95% CI)
—— CP 4.8(4.6,5.3)
— CG 5.1(4.6,5.5)

CPvs CG Adjusted HR (95% CI)
1.04 (0.94-1.15)
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6 12 18 24
Progression-Free Survival (months)
Patients at Risk

CP 862 295 54 14 4
CG863 312 68 18 7

Scagliotti GV et al, Presented at 12t World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.




Cis/Pem vs Cis/Gem In First-line NSCLC —
Overall Survival

Median (95% CI)

10.3 (9.8, 11.2)

10.3 (9.6, 10.9)
Adjusted HR (95% CiI)
0.94 (0.84-1.05)
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Survival Time (months)
Patients at Risk
CP 862 598 341 146
CG863 590 327 139

Scagliotti GV et al, Presented at 12t World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.




Morpholgical classification of lung cancer

Small cell lung cancer (15%)

Non-small cell lung cancer
(85%)

« Squamous cell carcinoma it

 Adenocarcinoma o
- Bronchoalveolar carcinoma

» Large cell carcinoma

e Rarer entities




Cis/Pem vs Cis/Gem in First-line NSCLC — Progression
Free Survival (PFS): Adenocarcinoma or Large Cell

1.0 - Median (95% CI)

0.9 1 —— CP 5.3(4.8,5.7)

0.8 A1 CG 4.7(4.4,5.4)

0.7 - CPvs CG Adjusted HR (95% CI)

0.6 A 0.90 (0.79-1.02)
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -
0.0
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PFS (months) in Non-Squamous Patients

Patients at Risk
CP512 194 38 11 2

CG488 174 34 7 3

Scagliotti GV et al, Presented at 12t World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.




Cis/Pem vs Cis/Gem in First-line NSCLC —
Overall Survival: Adenocarcinoma or Large Cell

Median (95% CI)

11.8 (10.4, 13.2)
10.4 (9.6, 11.2)

Adjusted HR (95% CI)
0.81 (0.70-0.94)
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Survival Time (months) in Non-Squamous Patients
Patients at Risk
CP512 369 235 109 36
CG488 334 188 80 21

Scagliotti GV et al, Presented at 12t World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.




Cis/Pem vs Cis/Gem In First-line NSCLC —

Subgroup Analyses Forest Plot

All Patients (N=1722) ~ — - 0.94
Age < 65 (n=1116) - —Oo— - 0.97
Age >=65 (n=606) - <> - 0.88
Female (n=514) - 0.84
Male (n=1208) —— - 0.98
Caucasian (n=1346) — " - 0.93
East/Southeast Asian (n=220) - <> - 0.88
Other Origin (n=156) - <> - 1.34
Ever-smoker (n=1265) - —— - 0.93
Never-smoker (n=250) - <> - 1.00
ECOG PS 0 (n=612) <> - 0.91
ECOG PS 1 (n=1110) - — T - 0.95
Histological Diagnosis (n=1145) - — 1 - 0.92
Cytological Diagnosis (n=577) <t - 0.99
Stage 1lIB (n=414) - 0.89
Stage 1V (n=1308) - —T— - 0.95
Adenocarcinoma (n=846) <> - 0.84
Large Cell Carcinoma (n=153) - 0.67
|_Squamous Cell Carcinoma (n=473) - O - 1.23
Other Histologic Diagnosis (n=250) <> - 1.08
T T T T T T T
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2
Hazard Ratio (95% CI)
Favors CP Favors CG

Scagliotti GV et al, Presented at 12t World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.




Cis/Pem vs Cis/Gem In First-line NSCLC —
Conclusions, cont.

A pre-planned subset analysis showed:

In adenocarcinoma and large cell histology,
Cisplatin/ Pemetrexed had statistically
superior overall survival time (P=0.03)

In squamous histology, Cisplatin/Gemcitabine
had marginally superior overall survival time
(P=0.05)

Scagliotti GV et al, Presented at 12t World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.




What is the consequence?







...but In practice....




NSCLC: First-line treatment
Pem-Crb-Bev with main. Pem-Bev for
advanced NSCLC

Pemetrexed and carboplatin plus bevacizumab with
maintenance pemetrexed and bevacizumab as first-line
therapy for advanced

Phase |l trial

ASCO 2008 — Patel JD et al., Abstract # 8044




NSCLC: First -line treatment
Pem-Crb-Bev with main. Pem-Bev for
advanced NSCLC

Design

* Aims: to evaluate toxicities and estimate median TTP of this novel regimen

» Subjects: CT naive, stage IIIB (effusion) or IV nonsquamous NSCLC, PS 0-1,
and have no evidence of CNS metastases

* Primary objective: PFS

Pemetrexate 500 mg/m 2
Carboplatin AUC=6 Pem 500 mg/m?2
Bevacizumab 15 mg/kg PD? Bev 15 mg/kg

21-day cycle for 6 cycles _ .
_ o _ yes \ g3 weeks until PD or toxicity
Folic acid, vitamin B, and steroid

prophylaxis

Discontinue treatment

ASCO 2008 — Patel JD et al., Abstract # 8044




NSCLC: First-line treatment
Pem-Crb-Bev with main. Pem-Bev for
advanced NSCLC

Results & Conclusions

Median PFS was 9.3 months
PR were noted in 55% of patients
Toxicity was modest and easily manageable

Pem-Crb-Bev with maintenance Pem-Bev might be an ideal
regimen for non-squamous populations.

Pem/Crb plus Bev is a promising regimen in light of
safety and efficacy data in this Phase Il study

ASCO 2008 — Patel JD et al., Abstract # 8044




Case #2




EGF20009: Phase Il Randomized Trial of
Lapatinib as First -line Treatment in FISH
Positive Metastatic Breast Cancer

Eligibility criteria:

e Advanced or
metastatic breast
cancer
No prior therapy for
advanced or
metastatic disease
ERBB2 amplification
by FISH

Arm 1
Lapatinib 1500 mg/day p.o.
x 12 weeks*

First efficacy assessment at 8 weeks
Second efficacy assessment at 12 weeks

Arm 2
Stratification: Lapatinib 500 mg p.o. b.i.d.
* Visceral or nonvisceral x 12 weeks*
disease
 Hormone receptor
status

mMN—<Z00Z2>20

(n = 130)

* Patients with clinical benefit may continue
on lapatinib

Secondary endpoints: clinical benefit rate, time to response,

duration of response, TTF

Primary endpoint:: Objective response rate




Efficacy in All Patients

Response Investigator Review Independent Review
N=40 N=40

CR 0 0

PR 12 (30%) 14 (35%)
Unconfirmed PR* 3 (7.5%) 2 (5%)
SD 13 (32.5%) 14 (35%)

PD 10 (25%) 5 (12.5%)

Unknown 2 (5%)**, T 5 (12.5%) **, 1

*Two subjects considered to have a PR by investigator had <28 day confirmation scans.

** One subject not evaluated due to death from multiple injuries prior to tumaor assessmen

T 1 subject by the investigator review and 4 subjects by independent review had only one timepoint and
that timepoint did not meet the criteria for SD per the protocol (8 weeks).




EGF20009: Lapatinib Monotherapy for
First-line FISH-Positive Metastatic Breast
Cancer - Safety

Grade 1/2 Adverse Events

1500 mg qg.d. 500 mg b.i.d.

Pruritis 40% 27%
Rash 23% 17%

Diarrhea 23% 16%
Dry Skin 3% 17%

.One grade 3 event (nausea)
» One treatment-related serious adverse event, gastritis/esophagitis
» No serious decrease in LVEF (> 20% decrease from baseline

and below lower limit of normal)

Gomez et al. SABCS 2005 (abstract 1071)
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A Phase Ill Randomized, Open-Label,

International Study Comparing
Lapatinib and Capecitabine vs. Capecitabine In
Women with Refractory Advanced or Metastatic
Breast Cancer (EGF100151)

C.E. Geyer, D. Cameron, D. Lindquist, S. Chan, T. Pienkowski, C.G.
Romieu, A. Jagiello-Gruszfeld,
J. Crown, B. Kaufman, A. Chan, J.K. Forster

Allegheny General Hospital, Pittsburgh, PA; Western General Hospital, Edinburgh, UK; US Oncolgy
Research Network, Houston, TX; Nottingham City Hospital, Nottingham, UK; Cancer Center, Warsaw,
Poland; CRCC Val d’Aurelle Paul Lamarque, Montpellier, France; ZOZ MSWiA, Olsztyn, Poland; St.
Vincent's University Hospital, Dublin, Ireland; Sheba Medical Center, Tel Hashomer, Israel; Mount Medical
Centre, Perth, Australia; GlaxoSmithKline, Greenford, UK




Study Design

e Progressive, HER2+
MBC or LABC

* Previously treated
with anthracycline,
taxane and
trastuzumab*

e NoO prior
capecitabine
Stratification :

e Di i . .
SEASE S _tes Patients on treatment until

o Stage of disease progression or unacceptable

N=528 toxicity, then followed for survival

Lapatinib 1250 mg po gd
continuously +
Capecitabine 2000 mg/m 2/d
po days 1-14 q 3 wk

Capecitabine 2500 mg/m 2/d
po days 1-14 g 3 wk

MmMN—<00Z2>»3

*Trastuzumab must have been adminisiered for metasta fic disease




Time to Progession — ITT Population
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Lapatinib +
Capecitabine Capecitabine

No. of pts 160 161
Progressed or died* 45 (28%) 69 (43%)
Median TTP, wk 36.9 19.7
Hazard ratio (95% CI) 0.51 (0.35, 0.74)

P-value (log-rank, 1-sided) 0.00016
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Lapatinib - Tyverb ©
Capecitabine - Xeloda ©®




Lapatinib

oral dual Tyrosinekinase-Inhibitor with specifity for
ErbB-1 and ErbB-2 Receptors:

4-Anilinoguinazolin Tyrosinkinase-Inhibitor

reversible binding to the cytoplasmatic ATP-binding site of the

Kinase, avoids phosphorylation of the receptor and it's
activation

N-{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-6-[5-({[2(methylsulfonyl)ethyl]lamino}methyl)-2-furyl]-4-quinazolinamin




Application

Lapatinib must be taken one hour before or
after the meal!

Capecitabine must be taken within 30 min
after a meal




Case #3




Evolution of adjuvant Chemotherapy for
Breast Cancer

Herceptin + T ??

Dose Dense AC =T

2000 -
AC— Taxane weekly +~30 %

Disease
1990-2000 AC— Taxane TAC Free

Survival
1980-1990 FEC CAF (DFS)
2005 -

1970-1980 CMF AC EC «<—— Capecitabine (Xeloda)

Melphalan




NAB-Paclitaxel - Abraxane ©®

for the adjuvant treatment of
node-positive breast cancer




Abraxane is Alboumin-bound
Cremophor-free Paclitaxel

Albumin Paclitaxel
exists in the
albumin
particle

In an non-
crystalline,
amorphous

Mean = 130 nm

_ Concentration dependent
Paclitaxel dissociation into individual
paclitaxel-bound albumin

molecules




The Active Ingredient in
Abraxane and Taxol Is Identical

Abraxane

Reconstituted
Paclitaxel 5 mg/ml
Albumin ~45 mg/ml
No Solvents

Abraxane is a
Cremophor-free
Formulation of
Paclitaxel

Received FDA
Approval
January, 2005
for metastatic
breast cancer

Taxol

Supplied As

Paclitaxel 6 mg/ml
Cremophor 537 mg/ml
Ethanol 396 mg/ml




Unigue Set of Circumstances for
NAB-Paclitaxel - Abraxane @®

Active ingredient, paclitaxel, is identical

Paclitaxel already approved as Adjuvant Treatment
(Taxol® 175 mg/m?)

Abraxane® delivers a higher dose of paclitaxel
(260 mg/m?)

Superior anti-tumor activity demonstrated in metastatic
breast cancer

Tolerability of higher Abraxane® dose comparable to lower
Taxol® dose

Abraxane® was approved in metastatic breast cancer under
505(b)(2)

FDA approach is to use 505(b)(2) “to avoid.... studies that
are not scientifically necessary”




Design of Proposed Comparative Safety Study using
the Approved Dosing Schedules of Abraxane and Taxol

Objective:

Describe safety profiles of Abraxane 260 mg ImZ2
Abraxane and Taxol in Adjuvant IV over 30 min g 3wk

Breast Cancer following AC x 4 e
No Standard Premedication

AC

Randomization X 4 cycles
X 4 cycles

Fendell 7S snlef/eni
\AOVEIFSHISIE SK:

Sianldae Premesicaven

[
i DExamemaseone and

ARtERIstamines

V]
Final design to be agreed upon i

with FDA




Liposomal Anthracyclines

1974 1996 2001

Doxorubicin Pegyliertes Nicht pegyliertes Liposom

Liposom (Myocet )




Cardiotoxicity: Myocet ©® vs. Doxorubicine

1,0 ] .

0,9 | ' L|_
0,8 T

0,7 7

0.6 \Y/[@ DC

0,5 1 Median 2200+ 480

| Events 9(6%) 33(21%)
0,4 Log rank p 0,0001

0,3 T Hazard ratio (DC:MC) 4,82

0,2
0,1 1 ——DC

0’00 100 200 300 400 500 600 700 800 900 1000 1100 1200 mg/m?2
n= 142 115 102 93 43 22 8 3 1 1 1 1 1

154 126 115 103 48 7 2 0 0 0 0 0 0

MC

Hazard ratio for patients at risk (DC:MC): 16,1

Batist et al. JCO 2001




What we could get?

with an ,adaptive” CT design which could open
the door for innovations and speed up the
approval process for new indications and some
times even for new drugs (e.g. new
formulations)

Decrease the number of CTs which are needed
to answer important questions but are not
Initiated due to a negative cost-benefit analysis




505(b)(2) Regulatory Pathway*

505(b)(1): ‘Typical’ way most new drugs are
approved; all investigations from sponsor

505(b)(2): Used for new formulations of existing
drugs; applicant may rely on investigations to
which it does not own or have the right of
reference (e.g. information in the published
literature or in approved NDAs for the RLD)

505()): For generic drugs that are the same as
the established drug (the ‘Reference Listed
Drug’ [RLD])

*applications that are covered by section 505(b)(2) of the Federal Food, Drug, and Cosmetic Act (the Act)




505(b)(2) Avoids Significant Delays In
Drug Approval

‘FDA has approved more than 80 section
505(b)(2) applications for drugs for indications
ranging from cancer pain to attention deficit
disorder. Many of these drugs would never have
reached the market, or would have been
significantly delayed, without the 505(b)(2)
pathway.’




Expert Group Oncology

eastern countries of Austria
leading role: Vienna Hospital Trust KAV

guidelines (approved indications + off-label
Indications, updated twice a year)

cost covered

http://onkologie.wienkav.at




Cost-Containment -Group

department based
Interprofessional

decision making for off-label use which is not
covered by the guidelines of the expert group
oncology




Expert Group Oncology
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