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The Endless Frontier

AQBA: Anti-obesity

LO1X: Cancer, monoclonal antibodies
MNO7D: Anti-Alzheimer's drugs

MO1C: Specific antitheumatics
CO1B: Anti-arrhythmics

A10B: Diabetes, excluding insulin
JO5C: Anti-HIV

CO01D: Vasodilators

MNO4A: Anti-Farkinson's drugs
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CO04A: Peripheral vasodilators
JO5E: Antivirals, others

NO2B: Analgesics

C02A: Anti-adrenergic agents
G04D: Urinary incontinence;
B02D: Blood fractions

A1bA: Other alimentary tract and
metabolism products

C06A: Cardiovascular, others

F.Pammollj L. Magazzini, MRiccaboni(2011) 6T heproductivitycrisisin pharmaceuticaR&Dé¢ Rature

ReviewDrugDiscoverywolume 10 pages428¢438
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Company Laté&tage Pipelines, Number of Oncology Indications and Oncolo
Percent of Pipeline

%0 Source: IQVIA R&D Intelligence, 2018
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© Other Large Pharma Companies ($10Bn+)

@® Top 10 Global Oncology Companies Worldwide
@ Bubble size: # Molecules in Late-Stage

@® Smaller Companies with an Oncology Pipeline

A CAR TGhimericAntigenReceptoiT-cel) Immunotherapy 50 projects in

clinical trials.
A Cell therapy, carrier cell therapy and stem cell therap29projects in clinical

development
A Conjugated monoclonal antibodied88projects in clinical development
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New Active Substance Approvals in Oncology by Indicationt 22087
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- atezclizumab = niwahimab -zabozantinikz
- durvalumak » pembrolzmab - lervatinib s
- nivelumak - nivalumak - abamadzlib

» ado-trastuzumak
- naratinib
- palkociclib

- pembrolizumak

- Slinuirsimat - ribociclib - eabimatinib
- dabrafanib
» nivolumak Eladder - nivolumak
- regarafenib » pem brolizumab
e Mewrs- -talimogans laherparepees
blastoma = trametinik

- lervatinib mesylate o
+ blinattmomakb
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- abirutuzumab
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- tisagenlecleucel
[ALLY

- niwalumab

+ ramucirumab
+tipiraciltrifuridine
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~axicabiagene
cilzlewce | (DLBCL)

+ belimestat (FTCL)

- coparlisib (FLY

~ibrutinib (MCL, W

~idelalisih (bl Fl, SLL)

+nivalumab [Hodgkin's}

» ohinutuzumak (FL}

+pembolirumab
iHodgkin's

-wenetoclax (CLLY

- afatinib
alecinie ——
- ateaclbumab

+ brigatinib

- zeritinib

- geftinit

+ pECHUmUmak
+ nivolumab

+ osimertinib

- pamsralizumak

- ramusirumab \
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- siltuximalk:

= bevacizumab
- niraparib

- olaparib

= rucaparib

- eribulin
-olaratumab + bevacizumah
-trabactedin Basal Cell
roinoma
» daratumumahb Polycythomial
» eloturumahb Vara

T——. -sanidegib
- pariskbinsetst
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- pemizralizumab
- ramusirumab

- runclitinib
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Patient Incidence of Positive Biomarker Results Per Cancer by Biomarkel
Avalilability, 2017
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Source: FDA.gov and Drugs@FDA, Apr 2018; 1OVIA, ARK R&D Intelligence, Apr 2018; IQVIA Institute, Apr 2018
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Approved Checkpoint Inhibitors and N&ZenerationBiotherapeuticdy Mechanism
of Action andlTumorType Approvals

TLR agonist

BCG Live, ImmuCyst, Immuno BCG,

Mycidac-C, TICE BCG, Uro-BCG
tisagenlecleucel, axicabtagene
ciloleucel

CAR-T therapy
(CD19 targeted)

oncorine, tallmogene

Oncolytic virus
WA NCOT) firusS mhf!ﬁ,@@iﬁ'&:-

Anti-CTLA4 ipilimumab, pembrolizumab,
nivolumab, atezolizumab,
Anti-PD-1 avelumab, durvalumab
Anti-PD-L1
. L Fd g I ot ot St
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Solid Tumors Hematologic Malignancies

Bl Vaccine [l Gene/Cell Therapy [ Oncolytic Virus Bl Checkpoint

Source: Tang J, Shalabi A, Hubbard-Lucey VM. Comprehensive analysis of the clinical immuno-oncology landzcape. Ann Oncol. 2018 Jan 1:29(1):84-91.
[OV1A Institute, Apr 2018
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Growth Rates for Global Oncology Therapeutic Medicines
Spending, 20132017
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Data Source: IQVIA, MIDAS, Dec 2017
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Cancer Survivors by Age Cohort
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C L. Shapiro (2018yancer SurvivorshipNew England Journal of Medicine
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Population 65+ :

2017: 22.3% (Germany: 21.2%, France:19.2%)
2040: 32.1% (Germany: 28.7%, France:25.6%)

Welfare expenditure, Italy

Demographics: higher life expectancy (+2 years)

AWG Risk: Higher health expenditure due to technologic
drivers
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PAYGO Burden, baseline (Demography: EUROPOP2015 base sc
AWG Reference scenario)

Italy: Current: 64.2%2(1.8%health+ltg 2040: 80.0% (26.4%
health+Itg

Demographic stress scenario (higher life expectancy)
2040:80.2%(24.5%health+Itg

Innovation intensive stress scenario (Health)
2040:81.4%(27.8%health+Itg
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TotalHealthExpenditureasafunction of GDP

8.9% (OECD{of which 71%fundedthrough publicexpenditure,i.e.
6.3%GDP)

We project public health expenditureusingage-classcost profiles
and population projectionsand compute the averagebenefit cut
required to keep the expenditureat the current level (asa % of
GDP)

Costsareassumedo grow at the GDPgrowth rate.

- 2020 2030 2040
Coverage Cut
2.9% 9.5% 15.3%
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Top 10 Therapy Areas in 2024, Market Share & Sales Growth

WW Market Share (%)

Key growth drivers:

Keyinuda (MREK), Tecentrig (ROG), lorance (PFE),
Opdive (BMY), Darzalex (JM), Revimid (CELG)

Key growth drivers: Key Antl-neoplastic MAbs launches:
Upadacttinib [Abb\Vie), CSKZBETHE (55K) - expected 2019 launch;
Olurniant [LLY), Flgotinib (GILD) Relatimab (BMS) - expected 2020 launch
Key growth brakes: Key growth brakes:
’ Remicade [JMJ; MRE), Enbrel
H 1 {ZILEY,
S = Ll:é].’ IAMEN; FFE), Humira (ABEV)
Epclusa (GILD)
Antl-rheumatics Antl-diabetics
Vaccines
Antl-virals . .
. Sensory
MS Organs
Theraples Antl-hypertensives
+0% +2% +A%, +0% +E% +10%

% Sales Growth: CAGR 2017-24

Back tolnnovationand Sustainability

Source: Evaluate, May 2018

Oncology

Key contributors to CAGR growth:

Duplxernt (SNY), Stelara (JNJ), ARGX-113
[argenx) - expected launch 2020,

Jakafi (INCY)
Dermatcloglcals
Immunosuppressants
+12% +14% +16%
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= Patient/dose : i development
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£ S ount i Combination |
= i . 1 2
- H ! Patient
e of financial | s
"[ Price/volume ] = Utllls.atlon/ puce : : —» | eligibility +
capping i and 3 patient registry
i performance | = .
i ' ountry specific
: ; >
i elements ! [ instruments ]
z z ! Treatment interruption if drug
Initial discount Discount, reimbursement | | : Reimbursement if drug is not effective according to
= on all doses or or free doses after the ! : is not effective pre-established targets
I free initial doses agreed spending/volume i 5
g threshold is reached I : -
= ! = : : Reassessment which may
! ; Discount if drug is lead to price change,
Cap on number of doses/total | : not effective or conclusion of new
cost reimbursed per patient i ' less effective than agreements, or new
after which the manufacturer i i expected reimbursement decision
assumes the cost i :
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Financial Sustainability, Risk Sharing, Payments by Results,
X @06 dzil X
Real World Challenges

- Accelerated Adaptive pathways, Miel@vel heterogeneity,
Clinical guidelines vs. usage in specific patient cohorts

- Adjunctive therapies, Multiple indications, Combined therapies

(e.g.ipilinumab+ nivolumab in metastatic melanoma), Entry of
new drugs

- Percentage of long term survivors (unknown ex ante)
- Duration of drug responses (unknown ex ante)
- Local and national formulary listing decisions-l@fffeling
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Alternative solutions

Master and MargaritgBulgakoy (e.g. broad equivalency classes
denial of breakthrough deS|gnat|ons rationing/coverage restrictio
RSftlea X 0

ORX
Data repositories to suppoiL+Causahnodelling in real world to

sustain _payment by results, adaptive reimbursement, outcome be
refund agreements, protocols in real world, seelonomic impact

ANDX

Drugs Looking for Diseases, Medical Decision Making, Tragic CF
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Causality in the wild: -
- Age groups =
- Ethnicity and gender
variances z
- Comorbidity
- Concomitant drugs S
- Lifestyle variances L
- Differences in disease ©; - i T -
Seve rlty - RCT - Chemothera pj - I:m';;In:I:'*j'E - Chemotherapy (weighted)
- Varying levels of
compliance
- 0 XPU

.o | dzZly3d B OISH oA yEA MY I KEAYSNRA  RA géhome By naiyiedary Ay IS OT NHaT AlyS dzN

{ ® adzSt t SNDveslliSurkivaldrsPatientsivitt>Neniall Cell Lung Cancer: A Comparison Of Clinical Trial VersusoReal
hdzi O2YS&a !'aAy3d ! tNRLISyYyaANGRESSO2NBE wSESAIKIGAYT ! LILINRI OKE X
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