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INTERNATIONAL BESTSELLER

NOBEL PRIZE-WINNING AUTHOR OF
GLOBALIZATION AND ITS DISCONTENTS

MAKING
GLOBALIZATION

WORK

JOSEPH E.
STIGLITZ 4/

WITH A NEW AFTERWORD

“A brave book. . . . Stiglitz does an
excefient job of describing dense \
topics . . . in language that's -
understandable and accessible.”
—Russ Juskalian, US4 Today



Globalization Works?

* Many economist & world leaders agree that
globalization is supposed to create higher
living standards, increased access to foreign
markets, investments & open borders.

* However, according to JS, globalization is
desperately failing the 80% of the world’s
population living in developing countries &
40% that lives in poverty.



The Third Place: HealthCare Everywhere

* Health Care Cost are becoming unsustainable, in
arge part due to chronic disease epidemic fueled
oy unhealthy lifestyles, aging populations &
increasing standards of living.

* Health Care will become more patient centric &
ubiquitous — delivered wherever the patient
happens to be.

e Patients who have grown increasing comfortable
with empowering technologies are taking more
active roles in managing their health & are
demanding a different model in the third place.




Pharma 3.0: the shift from products to health outcomes

Pharma 2.0
Diversified product portfolios

Pharma 3.0

Health outcomes

Product-centric; B2B customer-centric; B2¢ Move tO eVi dence
e imagns Meonemsr | hased, outcomes
focused, behavior
Product efficacy customer experience .
driven world

- e
-
m Product innovation Business model innovation
m Approval based on Reimbursement based on

clinical data real market effectiveness

Source: Ernst & Young.

Progressions : Global Life Sciences, E & Y, 2012
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The United States imports:

80 percent of active
pharmaceutical
ingredients

80 percent of seafood

40 percent of finished
dosage drugs

Approximately 50 percent
of fresh fruit

Approximately 20 percent
of fresh vegetables

Sources: Hamburg, M. 2011. Food and Drugs: Can Safety Be
Ensured In a Time of Increased Globalization? Presented at the
Council of Foreign Relations Mew York Symposium, January 31.
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Cont’d...



Attrition rates
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IND application increased 16 fold...

Figure 9. NormU 5. Clinical Investigators Traclked by FDA
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Accessed on 22" Nov, 2013 Clinical trial.gov



Location of Registered Studies

[ |Non-u.s. only (44%)

[ u.s. only (41%)

Not Specified (9%)

Both U.S. & Non-U.S. (6%)

Location Number of Registered Studies and Percentage of Total
Naon-U.S. Only 68,855 (44%)

U.S. Only 63,210 (41%)

Not Specified” 14,043 (9%)

Both U.S. & Non-U.S. 9,682 (6%)

Total 155,780

* Not Specified: The location of the study was not provided by the Sponsor.

(Data as of November 22, 2013)

Accessed on 22" Nov, 2013 Clinical trial.gov



Location of Recruiting Studies

[=|Non-u.s. only (50%)

[ u.s. only (43%)
Both U.S. & Non-U.S. (6%)

Location Number of Recruiting Studies and Percentage of Total
Non-U.S. Only 15,937 (50%)
U.S. Only 13,702 (43%)

Both U.S. & Non-U.S. 1,948 (6%)

Total 31,587
(Data as of November 22, 2013)

Accessed on 22" Nov, 2013 Clinical trial.gov



Guidance for Industry and
FDA Staff

FDA Acceptance of Foreign Clinical
Studies Not Conducted Under an IND

Frequently Asked Questions

Addirianal copies are available from!
Divesion of Drig Information, WOS1-2207
Office af Commmirication
Center for Drug Evalianon and Research

Food and Drug Adminisiration
J0F New Hampzhire Ave
Silver Spring, MDD 20053-002
i) - el
Email: DRUGINEOE e s pov
(Tely 301-T06-3400; (Fax): 301-84T7-8714
areloE

= P B

ffice of Commmurication, Outreack and
Developrment, HEM-40
Center for Biologics Evaluation ard Research
Food and Dvug Adminisiration
T40F Rockville Pike
Rackville, MD 2085 2-1448

(Tell S-835-4709 ar 30/-527-1300
areloE
ffice af Grood Clirical Practice
(ffice of the Commiisioner

L.5. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research
Center for Biologics Evaluation and Research
Office of (zood Clinical Practice
March 2012
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To Do List for a Regulator...

= Nature of the challenge

= Improving the efficiency of development
through collaboration and
communication

= Improving internal FDA processes to
support new paradigms

= Staying open to change

Douglas C. Throckmorton, Deputy Director for Reqgulatory Programs, CDER, FDA DIA April 18, 2012



Regulatory Science Activities:
Communication

= Provide clear roadmap to speed
development

= Guidances: Adaptive Trial Designs, Meta-
Analysis, Adverse Events Reporting Rule

= Drug Development Tools:
= PROs, Biomarkers, Animal Models (CT)

= PDUFA V proposal for enhanced
communications teams to aide drug
developers

Douglas C. Throckmorton, Deputy Director for Reqgulatory Programs, CDER, FDA DIA April 18, 2012



Example of Regulatory Innovation:
i Adaptive Trial Design Guidance

= Adaptive Des%n Clinical Trials for Drugs and
Biologics (201

s Goals:

= Decrease time between discovery &
“‘confirmatory” studies

= Make studies more likely to succeed by adapting
design elements that could not be fully known
when the study was planned and powered:

- effect size

- event rate in the population

- most responsive subset

the right dose

- the best study endpoint 15

Douglas C. Throckmorton, Deputy Director for Reqgulatory Programs, CDER, FDA DIA April 18, 2012



International Serious Adverse
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Douglas C. Throckmorton, Deputy Director for Reqgulatory Programs, CDER, FDA DIA April 18, 2012



Example: International Serious Adverse
Event Consortium (IAES)

Matching phenotyped cases and controls for pharmacogenetic research
on important drug-induced SAEs: TdP, Liver toxicity, Allergic Reactions

Developing effective whole genome genotyping and sequencing methods
for SAE research

Supporting the development of the computational methods necessary for
effective GWAS analysis (both genotyping and sequencing)

Creating a timely and publicly available scientific “databank”(raw data
and genetic markers) associated with key drug-induced SAEs

Managing the intellectual property related to genetic markers associated
with SAEs, to ensure broad and open access to all users in all settings

Initiated in concert with FDA as part of Critical Path Initiative

Douglas C. Throckmorton, Deputy Director for Reqgulatory Programs, CDER, FDA DIA April 18, 2012



EMA & FDA Initiative

SN FID/A

Eurcpean Medicines Agency US Food and Drug Administration

London, 29 July 2009
Doc. Ref. EMEA/INS/GCP/538414/2008

FDA Mod. 20 August 2009

EMEA-FDA GCP Initiative

Terms of engagement and procedures for participating authorities

Pilot Phase (18 months): Start date 01 September 2009



EMA & FDA Initiative

2. Objectives

2.1  To Conduct Periodic Information Exchanges on GCP-Related Activities

a

b.

C.

To streamline the sharing of information relevant to GCP inspection planning so that
the selection of studies and sites is well informed, and inspection coverage is
improved.

To exchange GCP-related information contained in applications for scientific advice,
orphan medicines designation, pediatric investigational plans, marketing authorization
or post-authorization activities of significant public health interest.

To communicate effectively and in a timely manner on inspection outcomes (negative
and positive) and their potental impact, where the clinical trials andfor inspected
sites/organizations are of common interest.

2.2 To Conduct Collaborative GCP Inspections

a

b.

To build mutual understanding of, and confidence in, the GCP inspection processes
utilized by the EU/EMEA and FDA - through the sharing of information, experience
and inspection procedures, and cooperation in the conduct of inspections.

To improve effectiveness of inspections by sharing best-practice knowledge in order
to enhance inspection techniques and processes.

23 To Share Information on Interpretation of GCP

a

b.

To keep each other informed of GCP-related legislation, regulatory guidance
documents, position papers, and policy documents that might be in draft or finalized
form.

To identify and act on areas where greater convergence could be achieved to the
benefit of the clinical research process.



O

EUROPEAN MEDICINES AGENCY

sLUIENCE MEDICINES HEALITH

16 April 2012

EMA/121340/2011
The European Medicines Agency Working Group on Clinical Trials conducted outside of the EU/EEA

Reflection paper on ethical and GCP aspects of clinical
trials of medicinal products for human use conducted
outside of the EU/EEA and submitted in marketing
authorisation applications to the EU Regulatory

Authorities

Cont’d...
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Key 2016 Numbers
Spending ~ $1.2 Trillion

Spending on Brands $615-645Bn

Spending on Generics $400-430Bn

Developed Country Spending Per Person $609

Pharmerging Country Spending Per Person $91

Key 2012-2016 Numbers
New Molecular Entity Launches 160-185

Global Spending Growth CAGR 3-6%

U.S. Spending Growth CAGR 1-4%

. . Global use of Medicines: Outlook
Pharmerging Spending Growth CAGR 12-15% throu’ 2016, IMS health, July

2012

“Patent Dividend” $106Bn




Spending by Geography

$1,175-1,205Bn

2011
® United States B Canada
EUS m Rest of Europe
2006 w Japan ® South Korea
® Pharmerging ® Rest of World

Global use of Medicines: Outlook throu’ 2016, IMS health, July 2012



Spending in 2016

Top 20 Classes, 42% Others, 58%

Top 20 Global Therapy Areas

Bl specialty i
- Oncologics INIEENEGGGNGGN  $83-88Bn
Bl Teditional - diabetics — $48-53Bn
Asthma/COPD = $44-48Bn
Autoimmune NI $33-36Bn
Lipid Regulaters = $31-34Bn
Angiotensin IT s $£22-25Bn
HIV Antivirals INEEG_— $22-25Bn
Antipsychotics q_ $22-25Bn
Vaccines $19-22Bn
Immunostimulants I $16-18Bn
Anti-Ulcerants 0 $15-17Bn
Anti-Epileptics $14-16Bn
Multiple Sclerosis N $14-16Bn
Platelet Aggregation Inhibitors [0 $14-16Bn
Narcotic Analgesics =0 4$14-16Bn
Immunosuppressants [N $13-15Bn
Contraceptives [0 $13-15Bn
Cephalosporins $13-15Bn
Antivirals, excl HIV [N $12-14Bn
ADHD ,_ $£12-14Bn

Global use of Medicines: Outlook throu’ 2016, IMS health, July 2012



Global Spending, 2012 and 2017

2012 2017

A

Developed

72% 16% $622Bn 67% 21% $650-680Bn

Pharmerging
31% 58% $224Bn 26% 63% $370-400Bn

Rest of the world

57% 27% $120Bn 52% 31% $125-155Bn

World

61% 27% $965bn 52% 36% $1,170-1,200Bn

@ Brand ® Generic Other

Source: IMS Health Thought Leadership, September

Generics will continue to dominate growth in spending in pharma-emerging
markets and will account for 63% of the total market at the end of the forecast
period.



% SHARE OF GLOBALLY AVAILABLE NME

80%
70%
60%
50%
40%
30%
20%
10%

0%

Germany e ——

Spain

UK e
Italy m——

Global New Molecular Entities

Developed

Country Availability

Pharmerging

France m—
Japan  —
Canada _
Poland me—
MEXICO mu——
Romania

India —

Turkey  me—

S. Africa v

Thailand  —

Indonesia R

Venezuela

Korea
Brazil ——
Russia s

China s
Argentina m—
Egypt s
Pakistan s
Vietnam e

Additional 2006-2010 NME available in 2016
m 2006-2010 NME available in 2011

Global use of Medicines: Outlook throu’ 2016, IMS health, July 2012



GLOBAL NME LAUNCHES

40

35

30

25

20

15

10

Global Launches of New Molecular Entities

L

2005

®m Follower

2006 2007

Global use of Medicines: Outlook throu’ 2016, IMS health, July 2012

® Orphan

2008

“ Innovator

2009
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1
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150

Launches & Pipeline in Priority Diseases

LAUNCHES PIPELINE
100 50 0 0 50 100 150
1 1 | | Il 1
Cancer 524
Diabetes
Antibiotic

Alzheimer's Disease
HIV Infection
Heart Attack
Depression
Malaria
Osteoarthritis
I Stroke
Tuberculosis
Liver Disease
| COPD
Neglected Diseases

Global use of Medicines: Outlook throu’ 2016, IMS health, July 2012



Pharmerging Spending and Growth

® ©3 o=

Spending
in 2016 $161Bn $47Bn $29Bn $27Bn $95Bn
$150 - 165Bn
Growth to
2016
© @
10.4 1.9 2.6 4.6
$194Bn
- é é @ a
11.2 7.9 3.3 7.1 27.5

@ Total spending

@ Brand spending

Global use of Medicines: Outlook throu’ 2016, IMS health, July 2012



Test each

a Traditional Preclinical scarce molecule
development  Phasel thoroughly
Prese Phase II
Scarcity —
of drug —
discovery —s
Launch

' Inn::rease critical information
+ content early to shift attriticn
* to cheaper phase
& = Use savings from
b Quick win, fast fail . shifted attrition to re-invest

Preclinical : in the R&D ‘sweet spot’
development "

Confirmation, Higher p(Ts)

dose finding Commercialization

RE&D ‘sweet spot’

Nature Drug Discovery 2010 March; (9 ) : 211 - 213
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Drug Infarmation |ournal
A&{4) 455453

A Comparison of the Quality of Data, et o peio:
Assessed Using Query Rates, From Clinical DO 10 oLy
Trials Conducted Across Developed Versus

Emerging Global Regions

Clindeal Trials

Pankaj B. Desai, PhD', Christopher Anderson'?,
and William K. Sietsema '

Abstract

With increasing globalization of clinical trials, there is a growing concern regarding the quality of data generated from clinical
studies conducted in some of the emerging regions. This concern has not been comprehensively addressed thus far because there
is limited public access to restricted databases. In this study, we utilized data from 26 large phase |1/ll trials conducted in multiple
regions of the globe by members of the Association of Clinical Research Organization and compared guery rates, one of the few
measurable parameters of quality of clinical trials data, between different global regions. A query is generated when a discrepancy
is noted between protocol or source data and the case report forms (CRFs). A resolution of such an inconsistency is necessitated,
which may result in a database change. The studies included in our analyses were conducted at 4721 global sites enrolling 63,87 |
participants. Overall, the data set included 1.39 million queries, 7.5 million CRF pages, and 95 million data parameters. The
number of queries for various regions was added for each trial and nermalized to the number of CRF pages or to the number of
CRF data parameters. The calculated mean query rates and database change rates were compared using parametric and non-
parametric statistical approaches, Mone of these approaches revealed statistically significant differences in the query rates or the
rate of database change when each region was compared to North America or Western Europe. Thus, a comparative assessment
of query rates suggests that the quality of clinical trials conducted in emerging countries is consistent with those conducted in
developed regions. Despite several limitations of our analyses and the multfaceted complexities of global clinical trials, our
findings should alleviate some concerns regarding clinical studies conducted in emerging nations.
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FDA Approval Count vs. Total USA Product Sales 5 Years After Launch
Source: EvaluatePharma® (23 JUN 2013)

Meulasta (AMGN) Avastin (Roche] Prevnar 13 [FFE) Eylea (REGN/BAY) Eliquis [BMY/PFE)
Abilify (BMY/Otsuka) Cymbalta (LLY) wictoza (Novo Mordisk) strilbid [GILD)
Zetia [SGP/MRE) Spiriva [BI/PFE] Proliafigeva (AMGN) xtandi [astellas)
Humira {ABT) Lyrica (PFE) Gilemya [MVS) xeljanz |PFE)
25 - Eloxatin (SNY) - 50
=
o 45
: o
20 40
§ 40 .
i w
g 15 D D 0 &
> s
2 10 - Average 5Sth Year USA L 20 %
e
E 15 2
2 5 10
g 5
=
a a
] =] = 4 m = i =] ] @ =] o — ~
& = = = = = = = = = = = =) 8
L] [} i~ [} i~ ~ i~ ~ =4 ~ =4 ~ =4 i~
I 54 Sales Syrs Post Launch (Sbn) 0 No. of NMEs Approved
FDA Approval Count (NMEs & Biologicals) vs. 5th Year after Launch USA Product Sales
Year 1999 2000 2001 2002 2002 2004 2005 2006 2007 2008 2009 2010 2011 2012
MNo. of NMEs Approved a5 I 24 17 21 3 18 18 16 21 18 15 24 33
Mo. of Biologicals Approved 5 B a o 14 7 10 11 10 10 15 11 11 10
Total NMEs + Biologicals 40 33 32 26 35 38 28 20 26 H M 26 as 43
% Chg. d8% 3% -10% +35% +0% -26%  H4%  -10% 0% +10% 2% +35%  +23%
USA Sales 5yrs Post Launch $bn FA T4 85 127 g3 14.1 6.4 a1 45 440 53 107 104 158
% Chg. %  +14% £50% -M% +60% -50% +42% -B1% 0% +B%  +103% 3% +52%
5yr USA Sales per Approval $m 178 224 264 487 238 an 228 313 172 158 155 411 207 367
% Chg. +26% +78% +80% -51% +56% -20% +38% -45% -B% 2% +169% -28% +23%

Evaluate Pharma: World Preview 2013 Outlook to 2018



Figure 4

Cntical decisions need to be made impacting many parts of the organization

Years to Loss of Exclusivity

Product
Performance

Product pursued? E.g., forms,/ monetize our 2nd brandy

combos, purity, peds assets/out-Heense? authorized generic? T Are there additional |
———— product enhancements a discontinuation
Options Should we invest in use What regional/formulation specific products enhancements that should be pursued? plan?
trials for OTC switch? should we launch pre/post LoE?
P T
Pricing & What's our pricing strategy =~ What contracts should Can we drive market access How should we drop price to
Eol'ltracl:‘ing pre LoE e.g., Increases? Wwe pursue? with impending LoE? share? How are generic competitors pricing?
[ T Y Y
Field Force/ How should we optimize field  What should we do with Should we change  How much promotion should  How and where should we readjust
Promotion force promo near LoE? our excess fleld force? our messaging? be continued post LoE? our promotion strategy?
T
Manufacturi ng How will manufacturing volumes ‘What COGS reduction plans should we Should we outsource
:Iun!e post LoE? implement to optimize profits? n:nuf:r.h.lrln! production?
" Howcanwe continue toclose | How can we enforce and monftor
IP/Legal any patient loopholes? Tor breach of patents?

Product Perfomance “What will happen?” LoE Strategies “What can we do?”

LoE Planning & Life Cycle Management

IMS Asia Pacific Insight Issue 2, 2012




Which of the following strategies will be the most important in securing your company’s continued success through 20157
(% respondents)

Develop a robust R&D pipeline

Form alliances and/or partnerships with pharma/biotech/medical device firms
Recruit and retain top-tier managers and scientists

Develop a closer relationship with our customers

Streamline and shorten the commercialisation process

Acquire strategic businesses

Fuel growth of core businesses with volume and price increases

Focus on in-house product discovery

Develop information networks (e.g., data on patient profiles)

Improve the company’s ethical and financial reputation

Cut operating costs

Ref: Deloitte Report : The Future of LifeSciences Industry : Strategies for Success in 2015



Which of the following strategies do you expect your company will employ to maximize the returns
on its R&D investments by 20157

Form long-lasting R&D partnerships/networks with other firms
Collaborate with non-profits and the academic community
Increase in-house R&D budget

Increase outsourced R&D

Explore product types that bring together different
scientific disciplines (e.g., material and biological sciences)

Recruit more/better scientists

Increase offshore R&D and/or clinical activities

Acquire R&D-oriented firms

Tax-aligned ownership and exploitation of intellectual property
Other, please specify

None

Ref: Deloitte Report : The Future of LifeSciences Industry : Strategies for Success in 2015



What portion of your company’s revenue currently comes from emerging markets, such as China, India, and Eastern Europe? What
portion of your company’s revenue do you expect will come from emerging markets by 2015?

70%
B Current
60% - By 2015
50% -
40% -
30% o
209 -
10% -
oo, [ ] — — [
None 1to 25% 26 to 50% 51 to 75% 76 to 100% Don't know

Ref: Deloitte Report : The Future of LifeSciences Industry : Strategies for Success in 2015



Spending by Therapy Area in 2017

Top 20 Classes 71% Top 20 Classes 45%

Developed Markets Sales in 2017 (LC5) Pharmerging Markets* (LCS)
oncology [N  ;7:-846En Pain $22-25Bn
Diabetas 4%34-30Bn Other CNS Drugs 520-23Bn
anti-Thrs [ $32-37Bn Antibiotics $18-21En
Pain $31-36Bn oncolegy |GGG $17-20Bn
asthma/corD |G $31-36Bn Hypertension 514-17Bn
Other CMS Drugs 526-31Bn Diabetes S10-12Bn
Hypeartension $£23-26Bn Dermatology S10-12Bn
iImmunostimulants [N $22-25Bn Antiulcerants $0-11Bn
HIV Antivirals [N $22-25Bn Cholesterol $6-8Bn
Dermatology $22-25Bn Asthma/COPD [ $3-5Bn
Antibiotics $18-21Bn Anti-Epileptics $3-5Bn
Cholesterol $16-19Bn  Antivirals excluding HIV [l $3-5Bn
Anti-Epileptics $15-188n  Immunosuppressants [ $3-5Bn
Immunosupprassants - £15-18Bn Allergy 53-5Bn
Antipsychotics $13-16Bn Antidepressants $3-5Bn
Antiulcerants $12-14Bn Antiplatelet $3-5Bn
Antideprassants £10-12Bn Antipsychotics 52-3Bn
Antivirals excluding HIV - £8-10Bn Heparins 51-2Bn
ADHD 57-9Bn Erectile Dysfunction 51-2Bn
Interferons . $6-BBn Immunostimulants . $1-2Bn

& Specialty Traditional



The biologics market

2012 2017

2002 2007
Biologics share of total sales: @ @ @ @

Global biologics size

$46Bn $106Bn $169Bn $221Bn

Share of biologics: $ ”

NOBs @ Biosimilars




Table 1 Key R&D, publication, patenting, and pharmaceutical market indicators for China, India, Brazil, South Africa
and select developed markets

Country R&D Expenditure Gross Expenditure Share of Global Annual Growth Pharmaceutical
as a % of GDP' on R&D in Scientific Publications Rate in Patenting Market Size, Billion
Billions USD" [Annual Gro (2000-20 USD, 2010 (Projectéd Market, 200642010
Rate b/w 2000-20081 Size in 2015)° (2010-2015 Forecast)®
China 15 (2008) 102 129%, [23.49%) 26.5% 25.7 (48.8) / 17.3% (136%) \
India 0.80 24,8 2.3%, [4.79%]** 4% 14.1 (30.4) 16.6% (166%)
Brazil 1.10 20.3 1.6%, [12.206]*** N/A 153 (34.4) 13.1% (17.6%)
Canada 1.84 (2008) 240 2.7% 39% 26.6 (30.2) 5.4% (2.69%)
Germany 254 72.2 49608 \  57% | 379415 \ 34%08% |
Japan 344 148 4.8% \ 5% /  7240027) \ 44% (7.2 == /
United States 2382 (2008) 398 16% \ 26% /2928 (3447) \ 29%(33% /

Sources: ' UNESCO Science Report 2010. Data is for 2007 unless stated otherwise. \\/ ZW
? DECD Science, Technology and Industry Outlook 2010. Share of publications is for 2008, except for India where this share represents

* DataMonitor 2010, Country-specific Pharmaceutical Industry Profile Reports.

* Estimate for India is for period 1997-2004.

*=* Estimate for India is for 1995-2005.

*=* Estimate for Brazil is for 1998-2008.

=% Data for 2005-2009 and 2009-1014.

CAGR stands for Cumulative Annual Growth Rate.

Growth in the emerging countries continues to outpace the
developed countries.

Rezaie et al. Health Research Policy and Systems 2012, 10:18



Global Growth, 2008-2017

2008-12 Growth $217Bn 2013-17 Growth $230-260Bn
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Growth in pharma - emerging markets will increase from $26Bn in 2012, to $30-
50Bn in 2017, primarily due to increased access to medicines as infrastructure and

health systems evolve.



Geographic distribution of medicine spending

Spending Growth

2012 207 201217

o us ® EUS Japan @ China ROW

The U.S., EU5, Japan and China account for just under 70% of total global medicine
spending



Global Launches of New Molecular Entities

Global NME launches

40
35
30
25
20
15
10
5
0
2010 201 2012
pElyex
2013-2017

@ Novel Mechanism ® Orphan @ Existing Mechanism

Source: IMS Institute for Healthcare Informatics, October 2013

Increasing numbers of innovative new medicines and orphan drugs are
expected to be launched.



Agenda

* Global Challenges



Global Challenges

Regulatory approval

Medical Infrastructure

— Addressing adverse events
— Access to healthcare system
— Access to specialists

— Training Investigators

Culture & Language
Geography



Global Challenges

1.5 years

Confidence in mechanism
from research work

‘l

1 year \ 4 0.5 year v
Epidemiological data

First into man Automated
(adaptive design) 20-100 pts submission/approvals

Disease knowledge

Knowledge / Data from clinical
usage or similar products ’

Proof of value requirements

CIE Launch
ClIs

Limited
clinical use

Clinical data / Knowledge incorporated into studies

Source: PwC on future indications/populations

Development process in 2020



Strategic area 1: addressing
public-health needs

Objectives™

Impact/result indicators

Stimulate medicines development in
areas of unmet medical nesds,
neglected diseases and rare diseases,
and for all types of medicines for
veterinary use,

Facilitate new approaches to medicines
development.

Apply @ more proactive approach to
public-health threats where medicines
are implicated.

« Increase in the number of
scientific-advice requests for
medicines for unmet medical
needs, neglected diseases and rare
diseases, and for all types of
medicines for veterinary use.

= Increase in the use of specific
procedures such as Article 58
procedures (under Regulation (EC)
Mo 726/2004).

=  [Existing model for medicines
regulation is adapted to enable
integration of new and emerging
sCience,

» [Effective preparedness mechanisms
that take due account of learnings
from previous public-hiealth
threats/crisis situations are
available.

« The 'One World, One Health”
concept is applied to link the
protection and improvement of
animal health with the protection
and improvement of human health.

= The Committee for Medicinal
Products for Veterinary Use (CWMP)
Strategy on Antimicrobials 2011-
2015%7 is successfully completed.

EMA Roadmap
2015



Strategic area 2: facilitating
access to medicines

Objectives

Impact/result indicators

Address the high attrition rate during
the medicines-development process.

Reinforce the benefit/risk-balance
assessment model,

Continue to improve the guality and the
regulatory and scientific consistency of
the outcome of the scientific review.

-

-

Increase in the percentage of
successful marketing-authorisation
applications for new medicinal
products by encouraging that
scientific advice is sought and
adhered to.

Scientific information on failed
medicines-development processes
is made available to the scientific
Community.

Increased inclusion of quantitative
elements, alongside an improved
elaboration of the rationale for the
decision/opinion in the benefit/risk
considerations, for subsequent
publication in the European public
assessment reports (EPARS)
(medicines for human use).

The concept and practice of
benefit/risk assessment are
embedded as part of the scientific-
review process and subsequently
communicated in EPARs as part of
the methodology used for
assessment (medicines for
veterinary use).

Structured external surveys
performed by the Agency’'s
stakeholders on the outcome of the
scientific reviews demonstrate an
increase in the quality and the
consistency.

EMA Roadmap
2015



Strategic area 3: optimising
the safe and rational use of
medicines

Objectives

Impact/result indicators

Strengthen the evidence base in the

post-authorisation phase to enable better

regulatory decision-making.

Enhance patient safety by avoiding

unnecessary risks to patients as a result of

the use of medicines.

Become a reference point for information

on medicines evaluated by the Agency.

Improve the decision-making process by
taking due account of patient experience,

thus contributing to the rational use of
medicimes.

A regulatory model that facilitates the
post-authorisation collection of data
on benefits and risks of medicinal
products is put at the disposal of the
regulatory system.

A pharmacovigilance framework
gppropriate to the needs and priorities
of the veterinary sector is developed
as an outcome of the European
Commission's impact assessment of
the legislatiocn for veterinary
medicines.

A ravised risk-management concept
that targets both nowvel
pharmacovigilance methodologies and
a risk-minimisation toolbox better
adapted to reduce harm is available.

A high-quality, informative and
targeted set of information on
medicines falling within the sphere of
the Agency's responsibilities is
proactively put at the disposal of the
EU regulatory network at the moment
of licensing/fupdating of the marketing
authorisation.

Conclusions from outcomes-research
projects analysing the impact of
regulatory decisions on public health
are used to provide input into future
regulatory policy decision-making.

EMA Roadmap
2015



GLOBAL TECHNOLOGY NETWORK
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Our Initiatives

At launch, TransCelerate chose the following projects as initial areas of focus: development of risk-based site monitoring approach and standards, development of a shared user
interface for investigator site portals, mutual recognition of study site qualification and training, development of clinical data standards, and establishment of a comparator drug

supply model.

Risk-Based Monitoring | Site Qualification and Training | Clinical Data Standards | Comparator Drugs | Shared Investigator Portal



The history of the future
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Moving Ahead.

* |nnovation, the ultimate engine of growth for the
global provision of medicines, will see a revival of
activity through 2017, with increases in the number of
global innovative launches since 2010.

 Growth in pharma-emerging markets will increase from
S26Bn in 2012, to $30-50Bn in 2017, primarily due to
increased access to medicines as infrastructure and
health systems evolve.

e Patient-centric approach will transform clinical
development, as deep insights allow for more efficient

product development and a better understanding of
patients’ needs.
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