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‘Traditional’ Drug Development
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Standard Development Trajectory
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Ccasmi
New flexible blueprint

Explore : R & D e Confirmatory trials ‘
/ — Early access on

condition of
data collection

2. Alignment : Joint design Effectiveness/comparative studies
between company and:
- regulators

- HTA agencies

- patient groups

1.Partnership of Stakeholders:

- early R consortia( biomarkers)
- cooperation on trials
between companies
- partnerships between sponsors
and healthcare providers

6. Benefit/risk assessments must

broaden perspective, and hawve
more international consistency

5. Rationalisation to reduce
CT costs & time 3. Flexibility in design and analysis in
- challenge accumulation of confirmatory trials

new demands - eg adaptive study design and Bayesian

- move away from one size fits methods, in addition to current frequentist
all

- is GCP still fit for purpose?

4. Value: Flexible pricing
and reimbursement, to
a)support multiple
indications and b)create

7. Stratification: increased focus on supporting evolving evidence base
personalised medicines
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New Regulatory Trends
Expedited/A

daptive l?ath\_/vays

UsS EU JP
Breakthrough Therapy PRIME SAKIGAKE
Designation

Accelerated Approval

Conditional Marketing
Authorization

P2 Approval (oncology only)

Priority Review

Accelerated
Assessments

Priority Review

Fast Track Designation

Authorization under
exceptional circumstances

Adaptive Licensing.

Emergency Approval

Public knowledge-based
Application
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Fast Track
Designation

Drug intended Lo lreal &
serions condition

Nonclinical or clinical data
needed to demonstrate the
potentinl to address unmet
medice] needs

Requested at any point
from IND filing but prior
to NDA filing

FDA

Expedited Review Programs

Breakthrough
Designation

Drug intended (o treat
a sertous condition

Must be preliminary
clinical evidence (o
imckicate thee drug may
substantially improve a
clinically significant
endpoint compared to
available therapies

Accelerated
Approval

Drug must Lreal a serious
condition and generally
provide a meaningful
advantage aver available
theraples

Must demonstrabe an
effect on a surrogate
endpoint that is likely to
predict a clinical benefit or
on & clinical endpoint

Priority
Review

Drug musl lreal 8 serious
condition and, if approved,
offer a slgnificant
improvement in safety

or effectivencas

Designation assigned only
at the time of the original
NDA or efficacy filing




FDA Approval Concepts

 —— — e

There are two ways a medicine can be approved by the FDA.
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If EARLY TRIAL RESULTS are especially promising, the FDA can grant ACCELERATED APPROVAL to an
imvestigational medicine. This allows patients access while ongoing Phase Il studies confirm safety and efficacy.
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Different Options

For serious and life-threatening diseases, like cancer, the FDA can grant
designations to certain medicines that may help accelerate the time to approval.

DESIGNATION

BREAKTHROUGH THERAPY
Drug makers can apply based on
clinical data that indecale substantial
miprovermant

o Clindcally significant

endpoint over available medicines

FAST TRACK
Drug makers can apply based on
praclin

seriols condibion with ; =d for

2| ar elinical ge

rew medicines

PRIORITY REVIEW
The FOA grants priority revieaw to
drugs deemed major advancemeants

KEY ELEMENTS

DEDICATED SENIOR
MANAGEMENT TEAM

At the FDA helps companies
streamline the chnical trnal process

FREQUENT FDA MEETINGS
Help drug makars design clinica
trials that are as efficient as possibla
and meet FOA axpeclations

ROLLING REVIEW
Allgws grul makers 1o subimit data as

they becomeas available

SHORTENED APPLICATION
REVIEW TIME"

Shortens the FDA'S reveew tume from
l year to.8 months
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Adaptive Licensing

C— Patients treated, no active sunvedlance
Pabtents in obsencabional studies, regestries, atc e
mmm Patients in RCTs (or other interventional studies)
EUROPEAIN MEDICIMNES AGEMNCY

Current scenario:

Post-licensing, treatment
population grows rapidly;
treatment experience
contributes little to evidence
generation

number of patients treated

time (years)

“Fumr

Adaptive Licensing:

after initial license, number

of treated patients grows

more slowly, due to

restrictions; patient
experience is captured to

/ contribute to real-world
information

CPT wvol. 91, no. 3, March 2012

number of patients treated

time (years)



Patient selection

Medicine of the present: one treatment fits all Medicine of the future: more personalized diagnostics

Cancer patients with
e.g. colon cancer

Blood, DMNA, urine .'and tissue analysis

T "
- ig ; :E L-t.__"_'i_._# Biomarker diagnostics

Ak b

&
Cancer patients with & S
e.q. colon cancer

Effect MNo effect Adverse effects Effect From Bayer Website



PD-1 Immunotherapy
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pP<0.0001
[Chi2=27.347]

39.3%
[34.1-44.4]

p=0.0021
[Chi2=9.444]

30.3%
[25.2-35.3]
22.9%
[M9.4-26.3]
10.8%
[3.3-18._4]
PD-L1 PD-L1 PD-L1 PD-L1
Positive Negative Positive Negative
Nivolumab Pembrolizumab

Carbognin et al., Public Library of Science One. 2015; 10(6)
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PD-1 Immunotherapy

50
as
40
as
30
25
20
15
10

p<0.0001 p=0.0216 p=0.809
[Chi*=24 269] [Chi*=5.282] [Chi*=0.0583]
49.0%
[43.2-54.9]
29.1%
23_2% [20.7-37.5]
[21.7-30.8] 23_2%
[18.5-27.9] 21.0%
[15.6-26.5]
14.5%
[9.6-19.4]
PD-L1 PD-L1 PD-L1 PD-L1 PD-L1 PD-L1
Positive Negative Positive Negative Positive Negative
Melanoma NSCLC Genitourinary

Carbognin et al., Public Library of Science One.

2015; 10(6)
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PD-1 Immunotherapy
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First Line

Carbognin et al., Public Library of Science One. 2015; 10(6)

= Second Line

Mixed Lines
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Conclusions PD-1 Immunotherapie

e Twenty trials (1,475 patients) were identified.

e Asignificant interaction (p<0.0001) according to tumor PD-L1 expression
was found in the overall sample with an ORR of 34.1% (95% Cl 27.6-41.3%)
in the PD-L1 positive and 19.9% (95% Cl 15.4-25.3%) in the PD-L1 negative
population.

* ORR was significantly higher in PD-L1 positive in comparison to PD-L1
negative patients for nivolumab and pembrolizumab, with an absolute
difference of 16.4% and 19.5%, respectively.

e Asignificant difference in activity of 22.8% and 8.7% according to PD-L1
was found for melanoma and NSCLC, respectively, with no significant
difference for genitourinary cancer

7 astellas
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Potential Validation Issues

Has Disease

Doesn’t Have
Disease

Tested Positive

True Positive
Sensitivity

Tested Negative

FALSE Negative

True Negative
Specificity

el

las

ight for Life

15



Regulatory Challenges

e Because of (effective) patient selection, smaller patient
subpopulations in studies

e Less data needed for efficacy and consequently smaller safety
databse. Hence larger uncertainty for benefit/risk evalaution.

e Benefit/Risk evaluation more complex and higher chance for
‘wrong’ decision in regulatory approval process.

e By patient selection, possible exclusion of patient populations that
could benefit!

e Through further patient selcetion, possible ‘orphanization’ of many
new medicines, with a risk of ‘pseudo-specificity’.

7 astellas
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Epilogue

e Precision Medicines have great opportunity in treating patients
better.

e The development and validation of the optimal patient selection
test, requires an excellent understanding of the disease and the
mechanism of action of the drug.

e Further ‘partnering’ and transparency between health authorities
and marketing authorization holder is required to achieve the
quickest market access and best products on the market.

* |ncorrect or unnecessary patient selection could lead to
‘orphanization’ and not making available effective treatments for
patients that could benefit from these.

7 astellas
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Questions?
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