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«l'oncologo di fronte al nuovo scenario dei tumori: Innovazione,
valori clinici e sostenibilita’»

Francesco Cognetti
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» La realta oncologica, mondiale e italiana, e radicalmente cambiata
nel corso degli ultimi anni



Cancer “Globalization”

New Cancer Cases New Cancer Deaths

2000 - 10,000,000 ‘ 2000 - 6,200,000
2010 - 15,000,000 == 2010 - 10,000,000
2030 - 27,000,000 & , 2030 - 17,000,000

By Conte PF



Do we have arguments to believe that cancer cure
is around the corner?

* Epidemiological data
e Considerations



What's the situation in Italy?

. Male
. Female

2018: 373,000 new cancer diagnosis

ISTAT 2015: 178.323 death for cancer
Cancer is the second cause of death (29%) after cardiovascular disease

Prevalence 2017:
- Total 3.368.569 > 2020: 4.500.000
- male 1.531.157
- female 1.837.412



Cancer mortality in the USA

All-sites cancer death rates by sex

25 year ACS challenge period
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Byers T, et al. CA Cancer J Clin 2016



Mortality

Cancer mortality in the Italy
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v A cancer is cured when the risk of death of the survivor
becomes quasi equal to the risk of death from other
causes (background mortality) in the general population
of the same age and sex.

v To take into account the risk of death from other causes, one
computes a net survival

v" The net survival function is usually estimated 1 year, 5-years, or 10
years after diagnosis



Trends in cancer survival in England, all adults

5-year survival

60% 51% 54%
47%

40% 30% 35%
-o-Overall

20% -8-Projections

Net survival index

0%
1971 1981 1991 2001 2006 2011

* > [Index designed to be independent of changes in the age distribution of
patients with cancer and of changes in the proportion of lethal cancers in

eaCh sex. Quaresma M, et al. Lancet 2015
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England 10-year net survival changes in ~ 40 years

All Cancers
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Why cancer cure could be around the corner?

v" New knowledge

v" New tools
v' Liquid biopsies
v The advent of precision medicine and molecular targeted agents

v The raise of immuno-oncology



New knowledge

* New scientific insights and a spur of technological innovations, make
prospects for success greater than ever

 There is dramatic shift in our fundamental understanding of cancer

* Although each tumor is molecularly unique, certain pathways are
repeatedly affected

— The revised « hallmarks of cancer »

Lowy D & Collins F, N Engl J Med 2016



The molecular circuitry of cancer cells is better understood....
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Some pathways are repeatedly affected

Sustaining Evading
proliferative growth
signaling SuUppressors

Deregulating Avoiding
cellular immune
energetics destruction
: e P
Resisting s Enabling
cell N 3 replicative
death immontality
Genome Tumo'r-
instability & promoting
mutation inflammation
Inducing Activating
angiogenesis invasion &

metastasis

Hallmarks of Cancer: The Next Generation. Hanahan D and Weinberg R, Cell 2011



Innovation and clinical value

New drugs are not always innovative

Clinical values of innovative drugs is not always granted
Costs of new drugs are not related to their clinical value
Delayed access to innovation in an issue

What is «true» innovation?

Is a new agent innovative only because is new?

Are innovations always useful for the patients?

Is «true» innovation affordable?

True Innovation is for limited numbers of patients only
Overtreatment is unaffordable



New tools

Liquid biopsies
— Can allow earlier detection of the disease
— Earlier identification of treatable genomic alterations
— Potential monitoring of residual disease

New anti-cancer therapies: MTA and immunomodulators

Recurrent altered pathways in cancer cells
— Have fostered the development of MTA
— And their use in metastatic and sometimes adjuvant setting

The advent of immuno-oncology
— A new paradigm
— A large spectrum of activity
— A wave beyond T-cell modulation



Liquid biopsies open a complete new perspective

Applications of liquid biopsy

Detection of
resistance
Early detection mutations

 Screening and | PR 2nd menitoring
diagnosis?? |
* Prognostic evaluation
* Monitoring of minimal
residual disease
* Monitoring of
response/resistance
» Assesment of molecular
heterogeneity
* Molecular evolution

Bettegowda C, et al. STM 2014



Liquid biopsies in resectable disease (breast cancer)

Surgically resected BC post-CT

Core biopsy at Mutabon confirmation
diagnosis (dPCR
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Liquid biopsies in resectable disease (colorectal cancer)
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Anti-cancer therapy in 70’s to 90’s

Chemotherapy \ -

Radiation

More sophisticated XRT

Less mutilating and organ-spearing
approaches



Systemic anti-cancer therapies after 2010’s

TARGETED THERAPIES CHEMOTHERAPY

The blue-print Combination CT
from

Hallmarks of cancer

Adjuvant CT

IMMUNOTHERAPIES



Innovation in oncology: la strada da percorrere

A «Patient-Centric» Health Care must
guarantee three essential elements:

- availability — disponibilita’
- affordability - accessibilita’, sostenibilita’

- appropriateness - appropriatezza



AVAILABILITY
Targeted agents and Companion Diagnostics

Identification of the HER2 . .
neu oncogene Humanization ﬁ‘;?c'?ag{‘iﬂ HER2 MoAb Pivotal phase lll trial in MBC
Phase Il trial as
monotherapy in MBC

Anti-HER2 MoAb inhibits
Neu- transformed cells

1984 1985 1986 1987

Correlation of HER 2/neu
amplification and prognosis

Cloning of HER

1992 1994 1996 1998 1999

Phase Il trial in MBC, in NSABP B 31, NCCTG-
combination with chemo N9831 and HERA trial

Herceptin enhanced chemosensitivity: .
impressive synergy in prelinical models Adapted from M. Piccart

Accelerated Clinical Translation

BRAF Fhase 11
mntations Phase 1 positive
identificd indriated (BRIMIZ)
2002 2004 2006 2009 2010 2011
Synthesis Phase I Phase 11
PLX40352 presented prositive
Al ASCO {BRINMLE)

EML-ALK4 lung cancer

EML-ALKAY Phase III
tianslocntion Phuse I11 resulis
identified Iounched expected

Phase I amended Phase [
presented
at ASCO



AVAILABILITY
NeoAdjuvant vs Adjuvant Trials

Adjuvant Neo-adjuvant

Number of Patients thousands hundreds

Efficacy Endpoint DFS pCR

Primary analysis years after end of months after end of
recruitment recruitment

Biological Window No Yes

Functional Imaging No Yes

Sample Collection baseline multiple time points

Cost +++++ ++




Ongoing Adjuvant Trials of Dual HER2 blockade in
HER2-Positive Primary Breast Cancer

ALTTO Adjuvant Trial Design: Completion of ALL
(neg)adjuvant chemotherapy prior to targeted

therapy ALTTO 8,400 pts

Lacally desrmiasd 1102 pastive vasms brvan cascer

Neoadjuvant trials of dual block have included a total
1,810 patients and have shown that the mean tpCR rate is
increased from 29.6% to 48% (HR 1.6)

Adjuvant trials have included > 13,200 patients and
results are still pending

- 10
A’l'uhnxfme based Ax 34 year
Aphinity 4,800 pts sy ;:m = :,,

Tx34

TCx6

Trastuzumab® & mg/kg -weekly
Randomsabon St treatmesd

sithi: ] waske of  within | wesk Anti-HER2 therapy for a total of 1 year (52 weeks)
Lurgery




TRIAL CLINICI FASE PRECOCE: FASE |

v Determinazione della dose

v" Analisi delle tossicita’

v' Validare e verificare 'attivita’ dei farmaci in relazione alla loro azione
verso markers biologici



FASE | : nuove procedure

v' Master protocols:
v Awvio contemporaneo di piu’ studi paralleli :
v’ Basket trials
v Umbrella trials

v’ Platform trials



AFFORDABILITY
NICE Statement

“We support the general principle that the NHS should pay
a price which reflects the additional therapeutic benefit
of new drugs. We also share the Government’s ambition
to ensure that the opinion exists for all new licensed
drugs to be offered to those patients who can benefit
for them”

provided that the price is a fair

reflection of their value




Oncology pathway and outcome:
time to RT for Head and neck patients

Population and Nb Primary endpoint

NCDB 25216 patients with stage = Median OS according to
USA [11/IV H and N tumors time to RT after surgery
<42 days 43-49 days >50 days
patients 9765 4735 10716
Median OS yrs 10.5 8.2 6.5

Harris LP et al. JAMA Otolaryngol Head and Neck Surg, 2018



APPROPRIATENESS
Lung and Breast Cancer: from Histology to molecularly characterized diseases
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Lung Cancers Breast Cancers

Others 5 %

SCLC 15%

ADENO 40% LCC15 %

Somatic Mutations in
Adenocarcinoma mK-ras
I BEGFR
== B-raf

EGFR 10-15%
EML-ALK4 3-5%
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Examples of marketed targeted therapies

E

Vemurafenib Dabrafenib Cobimetinib Trametinib
Crizotinib Ceritinib Alectinib
Vismodegib

K
1
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In 2016, =90% of women diagnosed with early (operable) HER2+ breast
cancer are potentially cured

Initial Randomized

Trial Demonstrating Three Large Phase II Phase Il Pertuzumab
Benefit of Trastuzumab Adjuvant Trials Lapatinib 2007- Randomized of Pertuzumah Preop |
Approva
2002 Reported  Approved 2008 p ¢rpmy 2010 2012 2016

lggaFirst Preoperative 200 2005 Initial Trials 2010 Preoperative 2011 2013 Neratinib
Trials Reported Of T-DM1, Trials of ExtNET trial
Pertuzumab, Dual Blockade Phasze Il
Neratinib of T-DM1

vs Cape/Lap

Modified from Carlos Artega



ER+ endocrine sensitive

PFS benefit in 1stLine Al +Q
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ER+ endocrine resistant

PFS Benefit in 2"d Line Fulvestrant + CDK 4/6 inhibitor Phase

PALOMA3*2

HR {95% Cl): 0.46 (0.36, 0.59)

p=<0.0001
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Probability of progression-free survival

1.0

0.8

0.6

0.4

0.2

Median PFS, months (95 %6 Cl)
Osimertini 189 (152, 21.4)

10.2 (9.6, 11.1)

HR, 0.46
95 % Cl, 0.37, 0.57)
p < 0.0001

6

9 12 15 18 21 24 27

Time from randomisation (months)
The New England Journal of Medicine November 18, 2017



>

100 - Hazard ratio for disease
— progression or death,
8_9_ 0.47 (959 CI, 0.34-0.65)
= 80 P<0.0001 (log-rank test)
>
§ 60 - Alectinib
g
"
S 40
2 Crizotinib
4
=) Al
S 20
o
0 L) L] 1 L 1 ] 1 ] ] L] L}
Day 1 3 6 S 12 15 18 21 249 27 30

Months

No. at Risk
Crizotinib 151 132 104 84 65 46 35
Alectinib 152 135 113 109 97 81 67

16 5
35 15 3

The New England Journal of Medicine. August 31, 2017; 377:829-838



Qe S NN
Stupid Cancers Smart Cancers
Single dominant mutation v' Multiple mutational drivers
Small mutational load v’ Large mutational load
Monotherapy is effective v' Multi-targeted therapy required
Resistance rare, late, same pathway v’ Resistance common, early

v High intra tumor heterogeneity

Adapted from G.Sledge & Stephens, PJ, et al. Nature 2009



Added-value of Immune Targeted Therapies

* Adaptive anti-tumor immunity is polyclonal:

better control of tumor heterogeneity

* Adaptive anti-tumor immunity has memory:

durable remissions

e Adaptive anti-tumor immunity is tumor-antigen specific:

less off-target toxicity than conventional therapies



Spectrum of activity of anti PD1/PDL1
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Immunomodulation way beyond T-cells

aCSFIR
aCD47

NK Cells DCs TAMs
B-cells



Other immunotherapies

Oral Immuno Oncolytic CAR Bi Cancer
Modulator Virus T-cells Spe Vaccines



Key challenges on that specific road

v’ Unite the cancer-care community

v’ Modify the regulatory environment



A new alliance against cancer

By Conte PF



Modify the regulatory environment

v" Many lives are tragically ended not by cancer but by bureaucracy

Positive phase II/1ll trials Marketing approval

v" To make new cancer drugs available to cancer patients before they are
marketed should be a strong focus of the community

v" We are not limited by science but by our ability to make good use of
information and treatments we already have (De Vita)



Belgium
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Source Efpia 2007 (www.efpia.org)



The efficacy - effectiveness gap
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Conclusion

There will never be a world without cancer
— Itisin our biology
— Every day millions of cells divide
— That represents too many opportunities for harm or mistakes

But we can probably transform even metastatic cancer into a chronic
disease

While ... reinforcing prevention



A grate cure is just to avoid cancer altogether

Avoid the Toast-attitude
==

":’ < | il )
& ﬁmu kel

Fight overweigth Physical activity and healthy diet Vaccinations,
sex protection




A path to cure is to understand early signs of disease

Detect a lump in the breast New or persistent coughing New or modifying naevi

Blood in the sputum or stools...

...Awarness can make a huge impact
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Probability of Survival
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EGFR TKI benefit in EGFR mutated patients:
data from a preplanned subgroup analysis

Gefitinib 250 mg/day
po. dally, n =733

Randomized,
open-label design

n = 1,466 Docetaxel 75 mg/m?
IV Q3W, n = 733

EGFR mut+

HR =0.16 {95% CI, 0.05 to 0.49)
P=.001"

Median PFS {months}:
gefitinib 7.0, docetaxel 4.1

Docetaxel

8 12 16 20 24 28 32 36 40
Time (months)

Primary endpoint

* Overall survival {(co-primary analyses of noninferiority
in all patients and superiority in patients with high EGFR

gene copy number)
Secondary endpoints

* Progression-free survival » Objective response rate

* Quality of life
o Safety and tolerabiity

1.0
0.8 1
0.6
0.4

0.2 1

Probability of Survival

* Disease-related symptoms

EGFR mut-

HR = 1.24 (95% CI, 0.94 to 1.64)
P=a4

Median PFS (months):
gefitinib 1.7, docetaxel 2.6

Docetaxel

4 8 12 16 20 24 28 32 36 40
Time (months)

Douillard, JCO 2010



The lesson from EML4-ALK inhibitor Crizotinib

1. Screening for ALK rearrangement:
EML4-ALK positive NSCLC patients (5%)
Every treatment line

l

2. Treatment with EML4-ALK inhibitor
(Phase I-1l study)

B Disease progression [l Stable disease [ Partial response [l Complete response

Percent Change in Tumor Burden

Percent Change from Baseline

4

Patient No.

Kwak et al, NEJM 2010



