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Global pharmaceutical market 2000-2013
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Source: IMS Health; SG Cowen — Therapeutic categories outlook (2009), Arthur D. Little analysis
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of all NMEs approved by
the FDA in 2016 are IZED MEDICINE:
personalized medicines.

PERSONA ZED MEDIClNE .

There were 132 personalized n
in 2008, Herein, a look at some other k

of the personalized medicines
approved by the FDA in 2016
are oncology drugs.
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Analysis Highlights

EvaluatePharma’

World Preview 2017

Outlook to 2022

$95
bn

27

522

+139%

Additional sales in 2022 from
Orphan drugs
(32% of total growth)

New FDA approwvals in 2016,
down 50% vs 2015, but pace
picking up again in 2017

Average value of new approwvals
in 2016". Above 2010-15 average
*USA sales 5 yrs post launch

2016-22 CAGR for Oncology
therapies to reach $192bn in
2022. PD-1/PD-L1 close to $30bn

* Compound Annual Growth Rate.

CAGR™
2017-22

Increase of the pharmaceutical
bill. Can the system pay
for innovation?

Sales at risk during 2016-22
period due to patent expiry.
Increasing risk from biosimilars

Biosimilar erosion expected
for top selling bioclogics. More
aggressive estimates vs. 2016

Average R&D spend per NME

since 2006. Increasing pressure

on pharma productivity

Worldwide Prescription Drug Sales 2017-22 in figures

+6.59
T <

+6.5%
CAGR
2017-22

$194
bn

-54%
Sales
Erosion

$4
bn

- Worldwide prescription drug sales forecasted to grow at

a robust 6.5% (CAGR) through 2022 to reach $1.06trn

- 329 of the 2022 increase in sales to come from orphan
drugs (+$95bn)
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Worldwide R&D Spend by Pharma & Biotech ’
Companies (2008-2022)

Worldwide pharmaceutical R&D spend to grow by 2.4% (CAGR) between 2008 and 2016. The spend per NME, based on a three-
to $181bn In 2022. year lag period between R&D expenditure and NME approval®,

Evaluate finds that worldwide pharmaceutical R&D totalled $1567bn ~ Was $5.1bn per NME, showing a sharp increase on the previous
in 2016 representing an increase of 5.9% on the previous year. few years. The forecasted R&D spend has decreased compared

Looking forward, R&D spend is forecast to grow at a rate of 2.4% with the 2016 World Preview suggesting a slow down in R&D

per year, compared with the compound annual growth rate of 2.5% investment
Worldwide Total Pharmaceutical R&D Spend in 2008-2022 Source: Evaluate, May 2017
200 +16%
180 4%
E‘ 160 2%
2 w0 0% B
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Pre- Clinical EMA Post-Approval Research and
Clinical Trials Review Monitoring

Phase IV

1 EMA-
APPROVED
MEDICINE

POTENTIAL NEW MEDICINES

INDA/BLA Submitted

EMA Approval

IND Submitted

ATTO TNV avakdAuvn Tou Qapuakou LUEXPL TNV Eykplon armo tov EMA , anatteital Siaotnuo riepimou 10 etwv
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Pharma;'s broken business model: An industry
on the brink of terminal decline

ﬂ B

Return on Investment in Pharma R&D

30% A

25%

20%

— IRR is already

below cost of

capital in 2017
10%

Internal Rate of Return (%)

5%
0% IRR by 2020
0% L] L) L]
1990 1995 2000 2005 2010 2015 2020
—&— IRR analysis —®— Deloitte 2016 ® BCG2016 ====-- Linear (IRR analysis)

Source: EvaluatePharma, IRR analysis
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The Law of Diminishing Returns

Pharma’s broken business model

The situation is illustrated nicely by this schematic here below:

Pharma R&D Productivity (IRR) Growth in Pharma Sales (%)
40% 0%
30% Return on Investment is =
s~ Falling R&D directly linked to growth Transition to
20% productivity negative growth,
decline by 2020

10%

Decreasing Decreasing

0%
0% £ 3 supply of revenue = Simals
newdrugs growth ey
-20%

O30 - Broken
business
model

1990 2000 2010

2020 2030 2040

Pharma R&D Spending ($Bn)
Decreasing

investment Sl
into R&D -

R&D spending is limited
SaL as fixed % of sales \\

1990 2000 2010 2020 2030 2040 Source: Evaluate Pharma, IRR analysis 1990 2000 2010 2020 2030 2040

Decreasing

What we have here is an industry that is entering a vicious cycle of negative
growth and terminal decline as its fundamental business model has run out of
steam by the Law of Diminishing Returns: Diminishing R&D productivity and
return on investment leads to diminishing growth in sales. Eventually, growth
turns negative and sales start to contract. Reduced sales then reduces the
amount of money available to invest back into R&D, which causes sales growth
to decline even further. And so on, until the industry is gone altogether.

SfEE
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So can this happen? Will pharma really shrink out of
. . . . o e e e [ pkion el el gl e S i o ooy
eXIStence’ and is there anythlng we can do to StOp Itf) 20012002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015
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Paradigm shifts with radical / disruptive innovation

f\f\(\f\

RVA A \{\

Dyes & Traditional Biopharma, Cell, gene
specialty Pharma antibodies & immuno-
chemicals (NCEs) & NBEs therapies

Simple bulk
chemicals

Time { Progress

Increasing complexity
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Q¢ n Xpovid e TIG TTEPIOOOTEPES EYKPIOEIG VEWV QOPUAKWY KOTA TIG TEAEUTAIEG BUO OEKAETIEG UTTOPEI VO XAPAKTNPIOTEI
10 2017. 21NV Eupwtin o EMA €&€dwaoe BeTIK yvwpun yia 92 véa @apuaka Reuters

MoAAG atTd Ta @dpuaka TTou €AaBav TTpdoivo ewg 1o 2017 ATav yia oTTavieg aoBEvelEg Kal KATTOIOUG 181AITEPOUG
TUTTOUG KOPKIVOU, Ta OTTOIa OUXVA OTOXEUOUV O€ TTOAU JIKPOUG TTANBUCHOUG.

H Twpwtn yovidiak Ogparreia yia
KANpovouIikA vooo
02/01/2018

Eykpibnke omig HIMA n Tpwtn  yovidlakn
Bepatreia, TTOU EYKPIVETAl YyIia KANPOVOMIKA
véoo. To @dpuako a@opd aoBeveiq e
empBefaiwpévn duaTpoia TOU
au@IBANaTPOEIdOUG OXETICOHUEVNG ME
SI0AANAIKA RPEB5 pet@dAAagn.

O1  KAnpovoplkéG  ap@IBANCTPOEIOOTTABEIEG
gival pia opdda oTdviwv vOowv, Ol OTTOIEG
pTTOpEl va  odnyrjoouv oTnv TUQAWON Kal
TTpoKaAouvTal atrd éva A TepIoooTepa 220
OlapopeTIKG yovidla.To véo QApPOKO TTAPEXEI
éva  @ualoloyiké avtiypago Tou yovidiou
RPE65 arreuBeiog oTta kOTTOpPO  TOU
au@IBANOTPOEISH, TA OTOi0 OTn OUVEXEID
TTAPAYOUV TN  QUOIOAOYIKA TTPWTEIVN, TTOU
METATPETTEI TO QWG O€ NAEKTPIKO CAUA yia va
ATTOKOTAOTAOEI N 6pACH OTOUG 0OOEVEIG.

Infectious

In the past, innovation Oncology CV/Metabolic | Haematology CNS disease

has improved health, EU

still faces significant ¢_|ﬂ, J» _ J/ J/ _ J(

unmet ﬂeed in some Haem Solid
diseases tumours || tumours

Bacterial

Alzheimer's . i
infections

Diabetes Haemophilia

Over the next 5-10 years
6 major innovations wil
e

Combo Kj\; §§§ Anti- %%B

address this unmet need i
therapies aRtyion Anti-bacterial
Cell Gene treatments

and bring benefits to
patients and society GRRTS Therapies | | Therapies mAbs

— .

However, European health systems
must prepare and reform to provide
rapid and effective access to these

SfEE
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Holoclar, n TTpwTtn BepaTtreia ye BAACTOKUTTAPA TTOU EYKPIVETAI OTNV EUpwtrn

10 TTpoidv HOLOCLAR 1ng CHIESI képdioe To Bpafeio Prix Galien otnv katnyopia KaAutepo Opeavo

Mpoidv, oTnv TeEATA atrovoung Twv Prix Galien yia 10 2016 oto Hvwpévo BaoiAgio

=L 2 VALUEBASE
www.prixgalien.co.uk ARTICULATING VALUE
Orphan Product Award
The Orphan Product Award, first introduced as a UK Prix Galien category in 2006, recognises innovation
in conditions that affect very small numbers of patients. “Many of these conditions are either
untreatable or treated inadequately,” said Professor Sir Michael. “Pharmaceutical companies face a
number of hurdles in developing drugs for these conditions, particularly the likely size of the market

and the small number of patients available for clinical trials.”

The 2016 Orphan Product Award was won by Holoclar, which in 2015 became the first stem cell therapy
to receive European marketing approval. The therapy is used to treat moderate-to-severe forms of
limbal stem cell deficiency (LSCD), a rare eye condition that can lead to blindness. “LSCD may affect one
or both eyes; left untreated it results in chronic pain, photophobia, inflammation, corneal
neovascularisation and the reduction or complete loss of vision,” says Professor Sir Michael. “Holoclar
consists of a sheet of viable autologous human corneal epithelial cells and is transplanted into the
affected eye(s) after removal of the damaged corneal epithelium. The Judging Panel agreed that it was

tremendous to see this level of innovation in an orphan indication.”

G Chiesi
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...ME TTavw arto 7000 @apuaka oc avantuén, To VEO KUUA POPUOKEUTIKAC Katvotoulac da naiel Baoiko poAo
OTNV QVTIUETWITLON TWV MTPOKANCEWYV MTOU QVTIUETWITI{OUV Ol A0TEVEIC KAL TO CUCTAUATA UYEiOG

. Neurological
Cardiovascular Infectious dicorders
disorders HIV/AlDS diseases
Cancers Diabetes Immunological Mental health
dicorders disorders
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Ta pappoka aAAG{ouv Ta S£SoEéVa YO TOUG TTROXOVTEG GO XPOVIX VOO UATX

Ot 4 KUPLOTEPOL TUTIOL PN KETASOTIKWY aoBevelwv cVpPwva pe Ttov Maykoouto Opyaviopo Yyeiag sivat:
KXPSLAYYELOKEG TIAONOELG, KAPKIVOG, XPOVLIEG AVATIVEVOTIKEG TIAONOELG Ko SLafNTng

Mnyn: Health Advances analysis, "PharmaProjects (accessed February 2016), °WHO Mortality Database (accessed February 2016)

Ta mooooTa
KapSiayyslakd voorjpata Bavatwv amod
2tnv Eupwn, oL BLOPOPUOKEVTIKEG ETILXELPNOELG AVATITUOCOVV QUTHA TN oTlypn 172 @apuoka un
(®aon | €wg kau lll) yra tn Bepameio kapSlakwy, EYKEPOAKWY Kot GAWV KapSLayyeLoKwy TOASOTUE
maOnoewv.! Metagd 2000 kot 2012, T0 TOCOOTO BAVATWY OO KOPSLOYYELAKEG TTAONTELG H ' G
pElwBONKe Katd 37% otnv EE-5, 27% otnv lamwvia kat 5% oto Me&iko.? 00BEveleC

pElwONnKkav

oXedOV KATA

20%

AwBiTng , , , , , , , otnv EE-5, Tnv
MeTa&0 2000 kat 2012, ot véeg Oepameieq cuvéBaAav 0Tn PElWON TWV TTOCOTTWY BavaTtou amd g

AvaTtpalia,

StaBrtn katd 48% kot 31% otnv Kopéa kot tov Kavada avtiotoya.?

Tov Kavada

Kol TNV
lamtwvio
uetaév 2000

Xpévia ATro@pakTiki MNveupovoTtradsia kat 20122

4n aitia BavdarTou TTayKoouiwg , M€ avodikA Taon. Ztnv EAAGSa uttoAoyifovtal TrepiTrou
600.000. To 56% auTwv dev yvwpidel 0T TTadoxel amo X.A.lM.

SYNAESMOZ OAPMAKEYTIKON ENIXEIPHEEQN EMAAOE
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H ouvelodopad Twv Kavotopwv Gappdkwv otnv avénon tov npoocdokipov {wng (2004-2009)

Life Expectancy
{years)
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30
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72,5 -

Ocher Contribucion of
I nniowative M edicines

v" Ano 1o 2000 — 2009, mapatnprifnke BeAtiwon oto oTaOpopévo pEco Opo MPooSoKLUoU {wHC KOt
Vv yévvnon 1.74 etwv oe 30 xwpeg Tou O0ZA
v Ta kowvotdpa dappaka ektipdtol OtL £xouv cuvelodEpel oe autr) T BeAtiwon oto 73% edooov

AndBouv untodn kat AAAoL TapAyovTeG OTwG (TT.X. EL00dnpa, ekmaibevon, eUfoAlacudg,
npooPacn o€ UTNPECLEG LYELOG Zf EEM
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Life expectancy at birth in Europe (1950-2015)

Life Expectancyin
Europe (years)

7 66 | +20% 2

61

1950- 1960- 1970- 1980- 1990- 2000- 2010-
1955 1965 1975 1985 1995 2005 2015
Women

Life Expectancy

(years)
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Countriesincluded are BelarusChannel, Islands, Albania Austria Bulzaria, Denmark, Andorra, Belgium, Czech Republic Estonia Bosnia and Herzegoving, France, Hungary, Faerce |slands, Croatia Germany Poland Finland Gibraltar,
Liechtenstein, Republicof Moldova, Iceland, Greece, Luxembourg, Romania, IrelandRussian Federation Italy, Nether|ands, Slovakia, Latvia, Malta Switzer iand Ukraine Lithuania Montenegro, Norway, Portugal, Sweden, San
Marina, United Kingdom of Great Serhia, Britain and Northern Slovenia, Ireland, Spain, The former Yugoslav Republicof Macedania.

Source: United Nations: World Popu lation Prospects—The 2012 Revision (2014) accessed via the United Nation database on |ife expectancyat birth {accessed in April 2015);
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- AIKAID ZZ AEONTONITATOY DAPMAKOY
'Tl" ) S MAPTION 2018 M st e et

H poapuaksutikn kawotouio avéavel Tn pakpolwia:
Tnv nepioSo 1995-2010, n puéon Siapketa {wrc oTNV EAAGda avé&nbnke kata 0,87 étn

77,0
}J
765 =—No pharma innovation (constant cum_nce3)
—Actual
76,0 75,8

75,5 P /§/
7.0 -?r/_—//

74,5 T | T T T | T
1995 1997 1999 2001 2003 2005 2007 2009

Imyn: F. R. Lichtenberg, The impact of pharmaceutical innovation on longevity and hospitalization in EAA&Sa, 1995-2010, Zf EE
Moapouoiaon oto 9° MaveAAnvio Tuvédplo Mvatpevt, Okovolkwy kat MoAttikng Yyeiog, ABrva, Aek. 2013

ZYNAEZMOE GAPMAKEYTIKON ENXEIPHIEQN EAMAAOE



Ta pappoKa €X0UV AUENTEL GNHOVTIKA TO TTPOCGOOKIHO eTIBiwang TTOAAWY aa@evwv

Kapkivog
Ot véeg Bepareieg £xouv CUUPAAEL OTN ONUAVTLKA Pelwon TNG BVNOLLOTNTOG ATO TOV KAPKIVO TIAYKOOUIWG
o€ OXeon e To VPNAO emtimedo Tou 1991. ZAuepa, 2 atoug 3 KapKvoTtadeig £xouv emiBiwaon TOVAXXLOTOV

5 xpovia'.

MocooTwnia peiwon Twv TogoaTwyv OBvnopudTnTag Kapkivotabwv os oxéon pe to 1991
1991 to 2011 — OAot ot TUTTOL KAPKIVOU?

&

Mexico USA Australia

Mnyn: Health Advances analysis, 'PhRMA 2016 Prescription Medicines: Costs in Context, ZWHO Mortality Database Zf EE
(mpoafaan Defpoudpiog 2016). e



O KouwvotOopEG VEeG Beparneieg mpoodEpouv Tn Suvatotnta otoug acOeveic va cuveyxioouv va
NPOoPEPOUV 0TO KOLVWVLKO GUVOAO

Kapkivog
To CUVOALKO TTOGOOTO EMAVOSOU OTNV EPYATLA LETA ATIO OLAYVWOT KapPKivou au&nnke
o€ eMimMedo avw Tou 75% XApn OTIG KAWVOTOMEG BepaTeieg

=R |
a"’

Jtn loAAia, 82,1% Twv v OMawvdia, 83% Twv >tV lomwvia, 81% Ttwv

£PYA{OHEVWV YUVALKWV epyalopEvwy pe Kapkivo KOPKLVOTIAO WV

HE KAPKIVO TOU HaoToU ke@aAng-tpaxplov ~ emaviA@av otnv

eMavAAGav oTNV emtavABav otnv epyacia EPYATIO TOUG EVTOG
, , , TOUG KO OTLG TIEPLOTOTEPEC 12UAVOU OO TNV CEXIK

EPyaaia TouG pETa amo TIEPUTTTWOELG EVTOG HUVOU VP PWTIKA TOUC ASEL

SLApEDN AVaPPWTLKN amd Tn Bepameia TouG
adeta 10,8 pnvwv

)2

e
~ | rwsrozor BETIE

~ AIRAIG = AEONTONSIATOY DAPMAKOY Z E E
.If' S MAPTION 2018 Moo st s o s
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v
=

y
AptBuocg KAwvikwv MeAetwv mrov xpnuatodotnOnkav amo tn Bounxavia to 2015

lepupavia 6.063
BéAyLO 2.493 ! | R
lortavia 950

Avotpla 453

MoAwvia 203

Kumpog 85

EANGSa 80

Ap10p6g KAvikwv MeAeTwv
B 500+

B 400-499

M 300-399

200-299
0-99

SYNAESHOS SAPMAKENTIKON ENXEIPHEEON EAAAOS



«Kata keaAnv» dnpocia @appakevtikn damavn otnv EAAGdx
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Emiotnuovikn Avantuén & Qappakofiopnxavio
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SYNAESMOE GAPMAKEYTIKON ENIXEIPHEEQN EAMMAAOS.
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