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Current strategies to combat

cancers
- Mechanics -- surgery,
- Physics -- radiotherapy,
« Chemistry -- chemotherapy,

- Biology -- immunotherapy,




Advantages of iImmunotherapy
for cancer

- Cancer cells are immunogenic
- Single cell kill

- Migrate to tissue

- Memory

- Specific

- Life-long protection
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Autoimmune Diseases
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Progressive vitiligo




-
Army of the host to fight cancers

Macrophage




L'immunita antl-tumore e un fenomeno iniziale, che viene progressivamente
alterato durante il decorso della malattia
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The T-cell Anti-Tumour Response

Tumour cell
Tumour antigens

presented to T cells T cells are

activated and
proliferate
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Andersen MH, et al. J Invest Dermatol 2006;126:32—41; Pardoll DM. Nat Rev Cancer 2012;11:252-64; Mellman |, et al. Nature 2011;480:480-9; Heemskerk B, et al. EMBO J 2013;32:194-203; Boudreau JE, e
Mol Ther 2011;19:841-53; Janeway CA, et al. Immunobiology: The Immune System in Health and Disease. 6th ed. New York, NY: Garland Science; 2(



Tumours Use Various Mechanisms to Escape the Immune System

Immune escape mechanisms are complex and frequently overlapping

A. Ineffective presentation of 5 B. Recruitment of
tumour antigens to the S \oed immunosuppressive cells
immune system - (Tregs, MIDSCs, others)

D. T cell checkpoint » o C. Secretion of

. immunosuppressive
factors

Vesely MD, et al. Ann Rev Immunol 2011;29:235-



Cancer is a chronic iImmunologic disease

e Cancer is recognized by immuno system
(TAA, CTL)

e Tumors have multiple mechanisms to evade the
Immuno system

- Expression of molecules that inhibit

Immune responses
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Fhe NEW ENGLAND JOURMNAL F MEDICINE

ORIGINAL ARTICLE

Improved Survival with Ipilimmumab
in Patients with Metastatic Melanoma

Approval for any-line treatment of advanced
melanoma by FDA in 2011

Approval for second-line treatment by EMA in 2012

Approval for any-line treatment since October 2013

Presented By Axel Hauschild at 2014 ASCO Annual Meeting




Kaplan Meier Analysis of Survival
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—fficacy and safety of ipilimumab in elderly
catients with pretreated advanced melanoma
reated at ltalian centres through the expandec
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Subset Ipilimumab OS Analyses by

Prior Therapy (N=1861)~
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Presented By Axel Hauschild at 2014 ASCO Annual Meeting



ERNEIase | + anti-PD-1 mAbs
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Focal PD-L1 expression in melanoma:
geographic co-localization with TlLs creates a “shield”
against immune attack




esponse Characteristics in Patients with Melanoma
eceiving Nivolumab
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Long-Term Survival in Checkmate-003

4-Year Follow-Up in the Phase 1b Trial
Overall Survival for Patients with Melanoma Treated with Nivolumab
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OS at the Second Interim Analysis

Keynote-006
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Analysis cut-off date: March 3,2015.  Presented By Lynn Schuchter at 2015 ASCO Annual Meeting
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Rapid Eradication of a Bulky Melanoma Mass with One Dose of Immunotherapy

Paul B. Chapman, M.D.
Sandra P. D’Angelo, M.D.
Jedd D. Wolchok, M.D., Ph.D.



IPI vs NIVO vs IPI+NIVO ( M, 80-y, NRAS mut )

Nov 2013 baseline

Feb 2014

Jan 2015



IP1 vs NIVO vs IPI+NIVO (M,62-y, wt)

OCT 2013
baseline

Jan 2014




262 BMS 066 Male 67-yold, pT4bN3M1b NRAS mut (c .182A>T=p.Q61L del)

Baseline Jul 2013

Sep 2013

Courtesy by V.Chiarion Sileni
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Nivolumab and Ipilimumab versus
Ipilimumab in Untreated Melanoma

Nivolumab plus Ipilimumab
Median Change: Decrease of 68.1%

Ipilimumab
Median Change: Increase of 5.5%
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MA.Postow et al NEJM 2015




Nivolumab and Ipilimumab versus
Ipilimumab in Untreated Melanoma

Death or Disease Median Progression-free
Progression Survival
no. of patients ftotal no. mo (95% Cl)
Nivolumab plus Ipilimumab 30/72 NR
Ipilimumab 25/37 4.4 (2.8-5.7)
Hazard ratio, 0.40 (95% CI, 0.23-0.68)
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Mobilizing the Immune System to Treat Cancer: Immune Checkpoint Strategies
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Overview of checkpoint combination trials
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Selected Trials for Other Tumor Types

Agents Patient Population N Cwerall ORR Other Efficacy Data Study [Reference]
MEDI-4736 HNSCC 22 14% ORR: Segal et al[19]
50% (2/4) in PD-L1—positive
6% (1/1) in PD-L1-negative
Pembrolizumab HNSCC, PD-1L1 60 19.6% ORR: Seiwert et al[48]
expression (= 1%) 20% in HPV-positive
19.4% HPV-negative
PD-L1 positivity (= 1%) rate:
78% (PD-L1 expression appears to
correlate with response)
MPDL3280A Meatastatic urothelial 67 26% ORR: Powles et al[44]
bladder cancer 43% in PD-L1-positive (IHC 2/3)
11% in PD-L1-negative (IHC 1)
Pembrolizumab Metastatic urothelial 33 24% 10.3% complete response Plimack et al{45]
bladder cancer
MNivolumab Metastatic 20 17% Unconventional response Hamanishi et al[69]

ovarian cancer

pattern observed:

1 mg/kq: 1 of 10 pts had a
response

3 mg/kg: 2 of 8 pts had a response

HMSCC = head and neck squamous cell carcinoma; HFV = human papillomavirus; IHC = immunohistochemistry; ORR = objective response rate;
PD-L1 = programmed death ligand 1.



Maximising clinical benefit:
building on immunological approaches

Plus targeted
therapy

Max

Plus
radiotherapy

e
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Anti-CTLA-4
Anti-PD1
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Plus other
immunotherapy
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Ribas A, et al. N Engd J Med 201336813656

Rohert C etal. W Eng! J Med 2011,364:2517-28

Di Giacomo AM, et al. Lancet Oncod 201213 879-86
Fatel 3, et al. Presented at ESM O 2012 abstract 1126F
knisely JPS, etal J Mewrosurg 2012,117:227-33

Plus
chemotherapy

EBhatia 3, et al. Presented at ASCO 2013:abstract TPZ3109
Prieto PA, et al. Ciin Cancer Res 2012:18: 205947

Hodi FS, et al. Presented at ASCO 2013:abstract CRAS00Y
Fudchadkar ER, et al. Presented at ASCO 2013:abstract 807H
Chow L2, et al. Presented at ASCO 2013:abstract TPS3112
Wieber S, et al. Presented at ASCO 2013:abstract 9011

Presented By Axel

Hauschild at 2014 ASCO Annual Meeting




Tumor Immunotherapy is an established reality in the
treatment of melanoma




