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without them?

Biosimilars — I can’t imagine the
world of medicine without them
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There is a cost to cancer

cancer has the most Cancer causes the
devastating highest economic loss
economic impact of of all of the 15 leading

any cause of death in causes of death
the world. worldwide

WHO: Cancer world's

top killer since 2010 17 percent of all

'healthy' years lost in

The total economic the European Union

impact of premature
death and disability
from cancer
worldwide is $2.5
trillion.

170 million years of
“healthy life” lost due
to death and disability

from cancer in 2008

revention-and-control-reduce-global-economic

-

#
“Think about health spending
as not consumption but
investment”

*‘ Spending is not a negative — it is a
positive good

-~
. We are treating the worlds most important

disease - its greatest killer




Good news for medicine

= Basic cancer science is paying
~ One medical paper aminut. “Thjnk about health spending

T Medicine as not consumption but
investment”

MEDLINE Citation Counts by Year of Publication. Available at http://www.nIm.nih.gov/bsd/medline_cit_counts_yr_pub.html,
accessed 2012 Sept 11. Template:2010 - Impact factor of selected medical journals.jpg/credit

Good news for cancer treatment:
worldwide — more people survive cancer
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Ref: [1] WHO Health for all database [2] [2] Health and Social Care Information Centre. NHS Outcomes Framework. Nov

2014. www.hscic.gov.uk/catalogue/PUB15930/nhs-out-fram-ind-nov-14-comm.pdf. Accessed Jan 9, 2016
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Good news for cancer treatment:
Cancer survival is improving

BAB = Cancer survival rates
NEWS seumy i
e b . - yoar WS yoars W0 year
T 1) amene
80 19712, 50% chance of surawing 1 year
Ha¥ of cancer suffeeers Trew 3 decade or 201011, 50% chonce of surviving 10 years
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Triggle N. Half of cancer sufferers 'live a decade or more'. BBC News April 29th, 2014. http://www.bbc.co.uk/news/health-

27194823. April 29th, 2014.

Cancer survival is improving

Estimated - new medicines
have accounted for 50-60
percent of the increase in
cancer survival rates since
1975.

T

Lichtenberg Fr. The Expanding Pharmaceutical Arsenal in the War on Cancer. National Bureau of Economic research Working Paper

No. 10328. February 2004.




Good news for cancer treatment:
Innovation in cancer drugs

At thls rate our decade could -

il

Good news for medical treatment:
Innovation for all medicines is rising

Number of Commercial ‘

WO W N N MO N R LN
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Innovation - 1984

1984 Nobel Prize
ici "for the
discovery of the
principle for
production of

“—

awarded jointly
to Jerne, Kéhler

3 decades later

24-3-2016



3 decades of Innovation:
1984 to 2016 Monoclonal antibody development

AL e O U e L
Head and Neck "".’:L7Macular Degeneration J
Cancer g
: e Multiple sclerosis
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B
[ Lymphoma Transplant rejection
[ Ovary cancer 4 Inflammatory bowel

disease
Secondary bone

cancer i 7'.:.;, ™| Psoriasis

_ Arthritis }

T

Melanoma skin cancer

3 decades later

http://en.wikipedia.org/wiki/File:Da_Vinci_Vitruve_Luc_Viatour.jpg

Monoclonals in cancer - lymphoma

“ * Rituximab
2%
. * Halves lymphoma relapse
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Monoclonals in breast cancer

= Trastuzumab

100+
Trastuzumab « Halves the chance of

50 37.1%“::;'6"‘“) relapse
£ J + Reduces death by 33%
% g Control
& (261 syents) !

0 TSA% -
g ‘,--l
! &7.1%
a &

501;

G- T T T ; .

0 1 2 1 4 5
Years after Randomization

Romond EH, et al. NEJM. 2005;353:1673-1684

MADbs:
71% reduction in disability in multiple sclerosis

Ref: data - Campath-H1 vs interferon from http://users.ox.ac.uk/~path0116/tig/newl/mstrialfig.jpg. Accessed Jan 27, 2016




MAbs: Controlling rheumatoid arthritis

Thermal imaging of hand ..and after Mab therapy
and elbow joints before......

Ref: [1] Image from - http://users.ox.ac.uk/~path0116/tig/new1/thefg.gif. Accessed j

MADbs - halves hospitalizations, surgeries, and
procedures in fistulizing Crohn’s disease
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MAbs for psoriasis

New targeted precision medicines are
transforming cancer care

PEVIEMS

Concer Dseass (0 Node! 00 Survivar Persanaized Model ~ Persomalized Survival )
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[1] Munoz and Kurzrock. Nat Rev Clin Oncol. 2012;9(11):631-42.

[2] The Value of Medical Innovation. http://valueofinnovation.org/a-world-free-from-cancer/#ref3 [Accessed May 2015]
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Good news for cancer treatment

0 200 400 600 800 1.000
Drugs in —
development, CTITTal Nervous _
system !
Infections _

Pain and i
inflammation _ ggse?g:?nsel:t
Cardiovascular -
| are for cancer

D etabotiem
Gastrointestinal -
Respiratory .
Blood disorders .
Dermatological .

*Top ten therapeutic areas for the world's
Source: Medco, big pharmaceutical firms, Includes drugs
R&D Directions in Phase 1, I1, 111 or awaiting FDA approval

The costly war on cancer. The Economist. 2011 May 26. http://www.economist.com/node/18743951

Ricsimitiars — can we do
without them?

Biologics — I can’t imagine the world of
medicine without precision targeted therapies

24-3-2016

12



The possibility at the millennium, 2000

Cell, Vol. 100, 57-70, January 7, 2000, Copyright ©2000 by Cell Press

The Hallmarks of Cancer

Douglas Hanahan' and Robert A. Weinberg’
“ Department of Biochemistry and Biophysics and
Hormone Research Institute

University of California at San Francisco

San Francisco, California 94143

TWhitehead Institute for Biomedical Research and
Department of Biology

Massachusetts Institute of Technology
Cambridge, Massachusetts 02142

T

the complexity of 200 different cancers
may be explained by a few unregulated

— .. ™™ -
And so the diversity of cancer might be F
| treated by alimited panel of concurrent

Ref [1] Hanahan D, Weinberg RA (January 2 "The Hallmarks of Cancer". Cell 100 (1): 57-70

Where are we now?

| am sorry to
report that you
have breast o
cancer ‘

Anatomic diagnosis —

2N

fFe
1CD-10-CM {Category C50)
Nipple and areola ~ right, left, unspecified
Central portion— right, left, unspecified
Upper-inner quadrant = right, left, unspecified
Lower-Inner quadrant—right, jeft, unspecified
Uppeoputer t—right, left, unspecified
Lower-outer g¥
Axillarytail = rig
Overlapping =
E‘M_ef

Ref: Ref [1] Image modified from https://upload.wikimedia.org/wikipedia/commons/d/d5/Oncology_doctor_consults_with_patient.jpg [2]
Pathways in cancer. Avivasysbio.com. URL: http://www.avivasysbio.com/media/pdf/etc/Aviva_Pathway_Cancer.pdf. Accessed September

24-3-2016
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Where are we soon?

VTT—" - gy~ - E?’ ?

Breast cancer is now
thought of as at least ten
separate diseases, each
with a different cause, life

expectancy and needing a

e | am sorry to
report that you
have cancer type

The Cancer Genome Atlas is a
working Map of functional and
actionable alterations across

Where are we heading?
Vs

huuw—-r——'-ﬁ] =
Describes pathways dereg

.- ™
e

Avivasysbio.com. URL: http
Targeting in Cancer Therapy

24-3-2016
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2016: Targeting two deregulated
Where are we heading? pathways with lapatinib and

trastuzumab - Tumours can be
gone in as short as 11 days! [5]

OAaE 0w

Describes pathways deregulated ]

| & T T

And drug class required to counter it ]

A P o1 STMEN CAN ANMRSTCERY SR SR ST S B ANers Y
st 17 s, 1 Soasors Mrvw e
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ar 8 —— b rom

h_patient.jpg [2] Pat S
15. [3] Sharm nn Checkpoint

Avivasysbio.com. URL: http:/www.avivasysbio.com/media/pdf/etc/Aviva_Pathway_Cancer.pdf. Access 5. u
Targeting in Cancer Therapy: Toward Combination Strategies with Curative Potential. Cell 2015;161(2):2 4_[4] Giovanni Ciriello G et al. Emerging landscape of

“Basket trials” now mean we

: ) will treat cancers by genomic
Where are we headmg ' diagnosis, not anatomic site [4]

<o

s - ot
" g | - | e |
P e .? _ Basket Trials and the Evolution of Clinical Trial
= - Design in an Era of Genomic Medicine

Avancn ) M S L A M A M Bovag M W
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Where are we heading?

wviviel

v-[—T—- g o G-

“ With 3 key steps

4 deregulated — we

3 need 3 concurrent
\ cancer therapies

-t

Lascing Edge

. Immune Checkpoint Targeting
hCmcer'l‘henq:y-deCombinaﬁon

- Strategies with Curative Potential

Poamanse Sharma™** and James P. Aliscn™*
Cwpartrayl of brrrarciogy

D00 oo of Gortouvary

MO Argernsn Cancor Gt

Ref: Ref [1] Image modified from https://upload.wikimedia.org/wikipedia/commons/d/d5/Oncology_doctor_consults_with_patient.jpg [2]
Pathways in cancer. Avivasyshio.com. URL: http://www.avivasysbio.com/media/pdf/etc/Aviva_Pathway_Cancer.pdf. Accessed September

Where are we heading?

With 3 key steps

deregulated —we
need 3 concurrent
cancer therapies

the average cost per month for a
branded oncology drug in the U.S. is
now approximately $10,000 [2]

‘ $10,000 x 3 x 12 = $360,000 a year ‘

24-3-2016
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2015 was another record year for drug
innovation

STICKER SHOCK
New drugs for cancer and rare diseases
came with hefty list prices

DRUG nAME INDICATION ANNUAL PRICE
Karmuma LAL Geficioncy $310000
Strensiq Juveniie-onset hypopbosphatasia | $285000
Orkambi Cyste fibruss $25
Uptravi Pumonary arteris hyperfension  $160.000-170.000
Tagrisse  Lurg cancer $153000
Alecersa ALK-posttive ung cancer $£150.000
Empliciti Mullighs mysiorna $140.000"
Portrazza Lurg cancer $137.000°
Farydak Multgle myoioma $15.000"
Rirance Metastatic brogst carcer $118.200
Ninlaro Multiple myeloena $1131
Darzalex Mutpie mypesoma $110000
R T four week pricing b For st yesr of ewiment
Bt 3 COmOer A pelow IndCaten 2 can (nig Deasment

[1] Lisa M. Jar

is. Th
6

and Engineering

MyBudg

8 cancer drugs approved
in 2015 had a six-figure
price [1]

The median wage in the US
per person is $26,695 [2]

P—

URL: http:/ . 4/i5/ rugs.htmi
60. URI

h-do-americ.

Vi
d Fab 5, 201
-t

Where are we heading?

WEY M
ARE

Ref: Silverman E. Biotechnol Healthc. 2012;9(4):13-16.

——

EDECAL BILLS
KILLIKG US

CAN WE AFFORD
THE WAR ON CANCER?

Immunotherapy vaccines could extend survival in a handiul
of cancers. But personalizing treatment, payers argue, is not
sustainable. Where should the line be drawn?

FYED SIVEAMAN

i yean ), e US
Food ind Dreg Adwind
o toek 2 siep that
e theughe wuekd neves
ocox — {1 appromed the sprlmcy!
T (Pyeverge) maccing e bbe-stage
peowaie cnces The moee cave d
nr 8 protrscin) eppede innebing
allegziers of comfias of bneres
atnonng & per of FON advisery oo

mives ruerion ahn e e

teadegabieby 4| twomths b werfy
the price of Prosenge. & has alo
proegend leper qarstions aborst the
unaderiviag tchnokogy and the veed
v dewelop Dove vacores
Prosenge ts made by culnniag 4
usrrh cxreoe ceds witha moee
bt mvigm. The individnalisnd
pocact o S infused bock taie
the patient, acseating e trewnte
sysen o meget and stk e o
or. Tha “syrnenithergy” wrekey

waws ths ey raer el
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But we have a problem: more cancer to treat

0

Figere 2.1 fverzge, fnna@ Cancer hodenze Ratesby

#ge Cafegory 1392-1338 (Lnear Scalz|

2 an —— ———
S asm L |- Maks
§ g |S-Femaks /4\1
! Peak age for :
£ / ==, — canceris70-84 =~ — ___ ——
; un o = year_i - F — = —
< y % Ce—— = ‘
2 = l*“' P =
“ - a AM:/
trrrzsicizici:
segsszsgsss The average
fpz Categary life expectancy
_ . in 2009 was 67
Relationship of cancer
20-} incidence with age :
1960 1990 2000

Planning for the Future:
What Will Happen to Costs?

What is the driver for increased spending:

Aging populations or medical treatment?
Percentage of Gross Domestic Product
20 But we may not

be able to afford
innovation in
" Medical treatment
) " Effect of Cost Growth Faster Then
= GDP and Aging of Population
. Effect of Aging of Population
We can afford to
age
\ |

W07 VL2 2007 202 N7 WW DT 02 A7 002 057 062 W7 072 077 262

US Congressional Budget Office. The Long-Term Outlook for Health Care Spending. CBO publication/41646, November 13, 2007.

. Accessed 10 June 2015
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http://www.cbo.gov/sites/default/files/11-13-lt-health.pdf

But we have a problem: treatment costs are rising

Monthly Cost of Treatment

(U.S. dollars)

25,000+

20,000+

15,000+

10,000~

5,000

Monthly cost of new cancer drugs by
year of approval

Cancer drug °
costs rise 5x

faster than other

classes of %
medicine

1970 1980 1990 2000 2010
Year of FDA Approval

become bigger issue in cancer care. Reute
n H. High cost of cancer dn

24-3-2016
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What are policy-makers trying to do?

Houlth Cara

Will Health Costs Bankrupt America?
02.23.11, 06:00 PM EST

Forbes Magezine dated March 14, 2011

What kept golng up even In the dopths of the worst
recesslon since the 183087 Health spending.

A forbos.com conversation with Robort Langreth, Avik
Roy, David Whoelan, Matthoew Herper--and our audionce,

What kopt going up oven in the dopths of the worst rocoession
sinco the 193047 Hoalth apending, It rosc 4% in 2000 to an
altime record of 17.6% of gross domestic product. We are far
above every other nation In health spending but don't have
the longovity to show for . Hoalth costs ore by far tho
biggost threat to the nation’s fiscal health In the long run

Health care costs are increasing at an
annual rate of 7% a year, which if sus-
tained will bankrupt Medicare in nine years
and increase the nation’s overall annual
health care tab to $4 trillion in 10 years.

Langreth R. Will Health Costs Bankrupt Amer orbes. http://w m/forb - cahtml. Cal
Health care costs and medical technology. http:/www.thehasting: g c Ochapter.pdf. Ac

7th, 2014

20
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Medical Cost Inflation puts health services at
jeopardy

—
&
~

1990 3009 1992 2009 1902 2009

‘ ' What America Spends
on healthcare
| A |

What America Earns

O 2008 1992 2008 1961 2009

= WAGES == REAL GDP == HC Spend

Walsh K. Biosimilars’ utilization and the role payers do play in driving uptake in Europe: an industry perspective.

Biosimilar Medicines 11th EGA International Symposium, April 2013. Accessed 5th March, 2014

We live in difficult times

2018 nationst debt among BU nations

= To maintain essential JEEE————
services, such as health o G
and education

= The world has borrowed ‘ ;
mon_ey and created E— The threat to health
significant debt -

Even when our current
financial crisis is over we will
have to repay debt leaving little
spare for increased spending

Y for every 1% decrease |
in government
healthcare spending,
maternal mortality
rises 10.6% each year
in the EU

Regression coefficient [R] 0.0177, P =
0.0021, 95% confidence interval [95% CI]
0.0065-0.0289

21
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The Evolution of Medical Decision Making:

Pre-EBM - Evidence Based Medicine

ANIMAL IVOLUTION

B . VR
* Focus on anovel mechanism of
’ action? Tumour control, PFS
= = EBM - Evidence Based Medicine
. * Focus on efficacy OS & QOL
Z = VBM - Value Based Medicine
; * Focus on effectiveness and “value” to
= P stakeholders

EBM “Does this intervention make you live significantly longer or
live better?”

—

VBM “Is this worth doing compared with other things we could do
with the same resource?”

Huber B et al. Oncology Drug Development and Value-based Medicine. http://www.quintiles.com/library/white-
papers/oncology-drug-development-and-value-based-medicine.pdf. Accessed June 27, 2014

by 2018, biologics Even with only 20% discount,
worth $68 b|II|.on in Biosimilars should give the
annual sales will lose world a $14 Billion health
patent protection innovation fund

DEFINITION of 'Bl

P

a drug that generates annual sales of at
least $1 billion

VBM “Is this worth doina combpared with nth~- ‘~innc we could do
What could we do with 28 free “blockbuster drugs” for the world?

22



The WHO has made it very clear }

S

Biologic drugs are now essential medicines for the world that we
must provide to the worldsat affordable prices

The latest WHO essential drugs'list for cancer now includes

biologics

P
e

The Selection and Use
of Essential Medicines

Ref: [1] 19th WHO Essential Medicines List, 2015. WHO. http:/mww.who.int/medicines/publications/essentialmedicines/en/. Accessed March 17, 2016

The WHO has made it very clear 3

-

» The leading cause of inefficiency in healthcare is underuse of
generics and paying moresthan necessary for medicines [1]

= A Biosimilar is similariin terms of quality, safety, and efficacy to
an already licensed reference biotherapeutic product [2]

Ref: [1] WHO. World health report 2010.Chapter 4: More health for the money. www.who.int/whr/2010/10_chap04_en.pdf. Accessed 10 June 2015. [2] World Health Organization. Expert
Committee on Biological Standardization. Guidelines on Evaluation of Similar Biotherapeutic Products (SBPs). 23 October 2009
http:/iwww.who.int/biologicals/areas/biological_therapeutics/BIOTHERAPEUTICS_FOR_WEB_22APRIL2010.pdf. Accessed 10 June 2015. [3] WHO World Medicines Report, 2011

24-3-2016
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The WHO has made it very clear

= The leading cause of inefficiency in healthcare is underuse of
generics and paying moresthan necessary for medicines [1]

= A Biosimilar is similarin terms of guality, safety, and efficacy to
an already licensed reference biotherapeutic product [2]

Quality, Safety and Efficacy are the 3
critical attributes of any drug

= To use a more expensive version of a drug is “irrational,
inappropriate, improper, incorrect” [3]

Ref: [1] WHO. World health report 2010.Chapter 4: More health for the money. www.who.int/whr/2010/10_chap04_en.pdf. Accessed 10 June 2015.  [2] World Health Organization. Expert
Committee on Biological Standardization. Guidelines on Evaluation of Similar Biotherapeutic Products (SBPS). 23 October 2009.
http:/www.who.int/biologicals/areas/biological_therapeutics/BIOTHERAPEUTICS_FOR_WEB_22APRIL2010.pdf. Accessed 10 June 2015. [3] WHO World Medicines Report, 2011 .

“The only drug [ : There are 196
works is a drua .3 a . 4 countries in the world

~_Just 7 countries in
1 the world buy 75% of
all biologic drugs

The unmet need for
cheaper biologics is
significant

24



Our immediate target is clear

Together —we must work to
research, develop, trial, approve
biosimilars to fulfill the WHO
essential medicines directive

24-3-2016

We have a common
interest between patients,
physicians, pharmacists,
pharma’ and payers in the

success of biosimilars

There are 196
countries in the world

Just 7 countries in

] the world buy 75% of
2

all biologic drugs

The unmet need for
cheaper biologics is
significant

Biosimilars offer areward
to world health that will be
substantial

We have a common
interest between patients,
physicians, pharmacists,
pharma’ and payers in the

success of biosimilars

Filgrastim

The Selection and Use
of Essential Medidines

\Yﬁstuzumab
Rituximab
==

(]

25
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Biosimilars — why are they so

important?

Biosimilars — I can’t imagine the
world of medicine without them

Biosimilars — I can’t imagine the
world of medicine without them
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