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Exponential evolution of anti-tumor immunotherapy

Ipilimumab approved for
IL-2 approved for metastatic melanoma, and
melanoma (US) for melanoma in adjuvant
setting (US)

Nivolumab approved for relapsed
Hodgkin’s lymphoms (US),
Atezolizumab approved  for
metastatic bladder (US)
Pembrolizumab  approved for
advanced Head and Neck (US) and
1st line NSCLC

Provenge approved for
metastatic prostate tumor (US)

Nivolumab and Pembrolizumab approved for
metastatic melanoma, and pretreated NSCLC;
Nivolumab

approved for kidney cancer;

Nivolumab plus Ipilimumab approved for
metastatic melanoma (US); TVEC approved for
metastatic melanoma



T-cell Checkpoint and Co-stimulatory Pathways
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Adapted from Pardoll DM 2012.

These pathways can be
activated via I-O agents to
counteract tumor-mediated
inhibition

These pathways can be
blocked via I-O agents to
counteract tumor-
mediated inhibition

APC=antigen-presenting cell; CTLA-4=cytotoxic T-lymphocyte antigen-4; LAG-3=lymphocyte activation gene-3; MHC=major

histocompatibility complex;

PD-1=programmed death-1; PD-L1=PD ligand-1; PD-L2=PD ligand-2; TCR=T-cell receptor.
Pardoll DM. Nat Rev Cancer. 2012;12:252-264.



PERSPECTIVE RELEASING THE BRAKES ON CANCER IMMUNOTHERAPY

Releasing the Brakes on Cancer Immunotherapy
Antoni Ribas, M.D., Ph.D.

A Suppression of T-Cell Activation in Lymph Node

B Activation of T Cell by Antibody Blockade of CTLA-4

T-cell activation in the lymph
node requi both in logic
signal 1 and immunologic signal 2

Binding of CTLA-4 by dendritic cell
ligands blocks immunologic signal 2 of CTLA-4 (e.g., by ipilimumab
and therefore T-cell activation or tremelilumab) permits

T-cell activation

Figure 1. T-cell Activation in the Lymph Node.

Two immunologic signals are required for T-cell activation in the lymph node: stimulation of the T-cell receptor (TCR) by the MHC (immuno-
logic signal 1), and stimulation of CD28 by the B7 costimulatory molecules (immunologic signal 2). However, binding of the B7 costimulatory

molecules to CTLA-4 blocks immunologic signal 2, and therefore blocks T-cell activation. Antibody blockade of CTLA-4, for example, by ipilim-
umab, derepresses signaling by CD28, permitting T-cell activation.

1490 N ENGLJ MED 373;16 NEJM.ORG OCTOBER 15, 201§



Anti-CTLA-4 mADb in clinical development

* Tremelimumab (CP675,2006) T-cell
Pfizer/MedImmune _ potentiation
IgG2 isotype antibody :
half-life time: 22 days

* [pilimumab (MDX-010)
BMS/Medarex
IgG, isotype antibody
half-life time: 12.5 days




Ipilimumab approved in 2011 for unresectable or metastatic melanoma

>

Overall Survival
(proportion)

== |pilimumab
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0 12 24

No. at risk
Ipilimumab 1,861 839 370

36 48 60 72

Time (months)

254 192 170 120
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Time (months)
MNo. at risk
Treatment 604 3201 106 74 64 60 18 1 0 0 0

naive

Previously 1,257 538 264
treated

180 128 110 102

25 15 5 0

Two phase 3 trials showed an overall survival
benefit with IPI

- At 3 mg/kg alone vs gp100 peptide vaccine in
previously treated patients (median OS: 10.1 vs

6.4 Mo) (Hodi FS et al. N Engl J Med. 2010).

- At 10 mg/kg in combination with DTIC vs DTIC
alone in untreated patients (median OS: 11.2 vs
9.1 mo). (Robert C et al. N Engl J Med. 2011).

A) Pooled analysis for 1,861 patients from clinical trials
(including two phase 3). Median OS: 11.4 months

B) Including data from the expanded access program (a
total of 4,846 patients). Median OS: 9.5 months
(Schadendorf JCO 2015).

In Fig A and B plateau at 22% in the survival curve
beginning around year 3.

G3-4 toxicities: 10-15%
Immune-related adverse events in most cases reversible
when managed with immunosuppressive medications such
as steroids. (Hodi NEJM 2010)
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Overall Survival and Safety Results From a
Phase 3 Trial of Ipilimumab at 3 mg/kg vs
10 mg/kg In Patients With Metastatic Melanoma
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CA184-169: Study Design

Initial treatment phase Re-treatment phase?
Previously
Treated/Untreated 1 é\(l)vm)? /L( J IP(IQ%\C/)me /éll( -
Metastatic MELP - Q =
(N = 727) o (n =365) (n = 23)
Stratification Q
* MO + Mla + Mi1b I=
vs M1c without )
. ©
brain metastases vs c
M1c with brain g IPI 3 mg/kg IPI 3 mg/kg
metastases Q3W X 4 Q3W x 4
* Prior treatment (y/n) (n =362) (n = 32)
- ECOG PS (0/1)
Week 1 Week 24

« Enrollment period: March 2012 to August 2012
* No crossover allowed between treatment arms

Primary Endopoint: OS
Secondary Endpoint: PFS, ORR, DCR, Safety

aAfter initial response (or stable disease >3 months) and subsequent progressive disease in the absence of intolerable toxicity.
bPatients could not be treated with BRAF/PD-1 therapy.

ECOG PS = Eastern Cooperative Oncology Group performance status; Q3W = every 3 weeks.
ESMO 2016



OS: Randomized Patients

100
90 - IP1 10 mg/kg IPI 3 mg/kg
OS n = 365 n =362
30 - Events (%) 262 (72) 279 (77)
i Median (95% Cl), mo  15.7 (11.6, 17.8)  11.5 (9.9, 13.3)
HR (95% ClI) 0.84 (0.70, 0.99)
S 60 54904 Log-rank P value 0.04
<
g 50
= 38%
<

40 48% S 3%
7 \'\-\,xm
31%

_ o — )
20 23%

-o- IP110 mg/kg
- IPI 3 mg/kg

0 I I T 1 1 T 1
O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48

10

Number of patients at risk Time (Months)

IPI10 mg/kg 365 306 253 217 196 181 161 151 137 126 120 118 111 105 94 16 0
IPI3mg/kg 362 310 253 205 168 146 131 118 107 95 87 83 80 76 71 8 0

Minimum OS follow-up: ~43 mo

ESMO 2016



PFS, ORR, DCR by mWHO: Randomized Patients

100 %

90
80
70
60

50

PFS (%)

40
30
20

10

IP1 10 mg/kg IPI 3 mg/kg

n =365 n =362

PFS Events (%) 328 (90) 330 (91)
Median (95% Cl), mo 2.8(2.8,3.0) 2.8(2.8,2.8)

HR (95% ClI) 0.89 (0.76, 1.04)

Log-rank
P value 0.16

ORR % (95% Cl) 15 (12, 20) 12 (9, 16)

DCR % (95% CI) 32 (27, 37) 28 (23, 33)

Farw.

o IPI'10 mg/kg
. IP1 3 mg/kg

Number of patients at risk

3 6 9 12 15 18 21 24 27 30 33 36 39 42
Time (Months)

IPl10mg/kg 365 160 89 69 52 46 43 38 38 33 33 31 29 23 1
IPI3mog/kg 362 138 79 60 49 39 35 32 29 27 25 23 22 19 8 O

ESMO 2016

10



Safety Summary: Treated Patients

IPI' 10 mg/kg IPI 3 mg/kg
n =364 n =362
AEs during initial treatment phase Any grade Grades 3-5
AEs, % 95 59 93 52
Treatment-related AEs, % 79 34 63 19
Serious AEs, % 64 53 51 43
AEs leading to discontinuation, % 31 26 19 16
Immune-related AEs, % 74 30 54 14

* During the entire study period, study-drug toxicity led to death in
— 4 patients (1%) in the 10 mg/kg arm:
+ Diarrhea leading to general deterioration, fulminant colitis, multi-organ failure, bowel perforation

* 2 patients (<1%) in the 3 mg/kg arm:

— Multifocal colon perforation, myocardial infarction from complications of diarrhea and colitis

ESMO 2016
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Ipilimumab vs Placebo After Complete
Resection of Stage |l Melanoma: Final Overall
Survival Results From the EORTC 18071
Randomized, Double-Blind, Phase 3 Trial
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EORTC 18071/CA184-029: Study Design

Randomized, double-blind, phase 3 study evaluating the efficacy and safety of ipilimumab in the
adjuvant setting for high-risk melanoma

N = 475 INDUCTION MAINTENANCE
Ipilimumab 10 mg/kg > Ipilimumab 10 mg/kg
High-risk, stage Ill, / QR & QEAUD D ST

completely resected
melanoma
\ INDUCTION MAINTENANCE
N =951 Placebo — Placebo
N =476 Q3W x 4 Q12W up to 3 years
Week 1 Week 12 Week 24

Treatment up to a maximum of 3 years, or until disease
progression, intolerable toxicity, or withdrawal

Stratification factors

«Stage (IlIA vs IlIB vs IlIC 1-3 positive lymph nodes vs IlIC 24 positive lymph nodes)

*Regions (North America, European countries, and Australia)
Enrollment Period: June 2008 to July 2011

Primary endpoint: RFS
Secondary endpoints: OS, DMFS, Safety

Q3W = every 3 weeks; Q12W = every 12 weeks; R = randomization.

ESMO 2016
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100

©
o
|

(o]
o
|

60 -

50 -

RFS (Per IRC)

Ipilimumab Placebo
Events/patients 264/475 323/476
HR (95% CI)2 0.76 (0.64, 0.89)
Log-rank P value? 0.0008
Median RFS, months 27.6 17.1
(95% ClI) (19.3, 37.2) (13.6, 21.6)

40

30

20

Patients Alive and Without Recurrence (%)

10 |

aStratified by stage provided at randomization.
Cl = confidence interval.

O N
264 475
323476

ESMO 2016

3 4 5 6 7 8 Years
Number of patients at risk
184 161 77 13 1 = Ipilimumab
154 133 65 17 0 — Placebo

Eggermont A, et al, ESMO 2016



OS

100 .
Ipilimumab Placebo
90 Death/patients 162/475 214/476
80 HR (95% Cl)2 0.72 (0.58, 0.88)
i Log-rank P value? 0.001
70 _ 65% aStratified by stage provided at randomization.
S 60
()
=
< 50
2
_§ 40
©
A 30 4
20
10 4
0
| | | | | | |
0 1 2 3 4 5 6 7 8 Years
O N Number of patients at risk
162 475 431 369 325 290 199 62 4 m— |pilimumab
214 476 413 348 297 273 178 58 8 — Placebo

ESMO 2016

Eggermont A, et al, ESMO 2016
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FDA News Release Inquiries
FDA approves Yervoy to reduce the risk of

melanoma returning after surgery ede

f SHARE in LINKEDIN | @ PINIT | &% EdAIL | & PRINT ?EBDT'ETHQE'E;;E:;DM

cConsumers

For Immediate October 28, 2015 L 888-INFO-FDA
Release
Release Spotlight

Espafiol
« FDA Office of Hematology and

Today the U.S. Food and Drug Administration expanded the approved use of Oncology Products

Yervoy (ipilimurnab) to include a new use as adjuvant therapy for patients with * FDA Approved Drugs:

ESMO 2016



Front-line Trial of Tremelimumab Versus DTIC or TMZ
Kaplan-Meier Estimate of Overall Survival (OS): 655 pts

Median Survival 95% CI for Prob. Est. of PFS

100~ (months) Median OS at 6 months

90 - \ —— Tremelimumab 11.73 0.241

80 - \ Chemotherapy 10.71 0.216
© o HR (Chemo/Treme) = 1.05; P =0.679) (P = 0.4506)
% 60 - i
C_U ‘ ""':,,-‘.
= 507 ) )
= Duration of ORR:
> i G,
@ 0 % 35.8 months w treme

€07 VS

20 13.7 months w CT

10 A

O Ll T Ll T 1
0 5 10 15 20 25

Patients at risk
Tremelimumab
Chemotherapy

Survival time, months

328 245 129 34 3
327 248 114 27 1



Long-term survival with tremelimumab: analysis from 4 phase I/l studies

Overall Survival

100
90 - n=143, median OS=13 months
80- 5-yrs survival=20%
70- 10-yrs survival=16%
60 - 12.5-yrs survival=16%

0+

0 50 100 150 200
Time Since First Dose (Months)

Estimated Overall Survival (%)

Eroglu Z et al, Eur J Cancer, 2015



KEY LESSONS FROM ANTI-CTLA-4 mAb

- Objective response or stabilization of disease can be long-lasting, can improve
over time without further treatment, and can be associated with a favourable
survival (hallmark of cancer immunotherapy);

- Different kinetic of response can be observed with immunotherapeutic agents
thus changing the paradigm “progression of disease = uneffective treatment” ;



" OLD PARADIGM:

TARGETING TUMORS CELLS

CHEMOTHERAPY &
TARGETED THERAPY
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F, 76 yrs, cutaneous metastatic
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Pleural mesotelioma

Baseline PD after 2" dose PR after 4t dose PR after 7t dose

Survival 52 months, received 8 cycles (last one in Aug 2012)

Calabro et al, Oncolmmunology 2014



KEY LESSONS FROM ANTI-CTLA-4 mAb

- Standard response criteria cannot capture all response patterns, and novel
criteria for immunotherapy have to be utilized (immune-related Response criteria)

- Confirmation of progression of disease is strongly recommended to avoid early
discontinuation of therapy in patients with delayed responses or false progression
of disease (Increased volume of lesions may be due to lymphocytic infiltrate);



KEY LESSONS FROM ANTI-CTLA-4 mAb

- Reinduction can results in further disease control in patients who progress after
activity to induction therapy
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mcongress
CTLA-4 blockade in MBM

IPILIMUMAB N DCR 0OS (m) PSF (m)
Margolin K, Lancet Oncol 2012

Asymptomatic 51 24% 7.0 1.5

Symptomatic 21 10% 4.0 1.2

IPILIMUMAB + FTM

e N DCR OS (m) PSF (m)
Di Giacomo AM, ESMO 2013
Asymptomatic 20 50% 12.7 3.4

26-30 September 2014, Madrid, Spain esmo.org



NIBIT - M1

3-years survival update

NIBIT

Network Italiano per la Bioterapia dei Tumori

3 iy

Secondary Endpoints

Study
population

(N=86)

Patients with
MBM (N=20)

Median OS, months (95% CI)

12.9 (7.1-18.7)

12.7 (2.7-22.7)

—_

3-year survival rate, % (95% ClI) < 28.5(20.1-41.3) | 27.8 (17.2-60.6)
e /

Median ir-PFS, months (95% CI) 4.5 (3.1-5.9) 3.4 (2.3-4.5)

Di Giacomo AM et al., Annals Oncol 2015



FONDAZIONE

W NIBIT

Network Italiano per la Bioterapia dei Tumori

The NIBIT-M2 study design

Screening/
Baseline Randomization

4 N

ArmA
Induction Phase
Fotemustine: 100mg/m?2 iv
gl week for 3 doses

Manteinance Phase

Fotemustine: 100mg/m2 g3 weeks

K from week 9 for 6 doses /

l

=

/ Arm B
Induction Phase
Fotemustine: 100mg/m?2 iv q1 week for 3 doses
and then from week 9 for 6 doses
Ipilimumab: 10 mg/kg iv q3 weeks for 4 doses

Manteinance Phase
wilimumab: 10 mg/kg iv q12 weeks from week 24

l

Arm C

4 N
Induction Phase

Nivolumab 1mg/kg iv + ipilimumab
3mg/kg iv g3 for 4 doses

Manteinance Phase

Nivolumab 3mg/kg iv g2 weeks

o l /

Follow-up phase
Treatment until PD or excessive to toxicity or patient’ s refusal




Kinetics of appearance of immune-related adverse event

F'y
== Rash, pruritis
Liver toxicity
[4b) == Diarrhea, colitis
-g == Hypophysitis
-
(D
P
=
b,
b
o
|_
1 I 1 ] 1 1 1 ’
0 2 4 6 8 10 12 14
Time (weeks)

Weber J S et al. JCO 2012;30:2691-2697

©2012 by American Society of Clinical Oncology
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General Management Guidelines for irAEs

Signs and Symptoms
Present

e

Rule out
alternative
etiologies

Suspect
irAE?

Determine
severity
_} using
NCI CTCAE
grading
scale

yes

If symptoms have a Gl,
liver, or endocrine
etiology, refer to their
specific treatment
guidelines

Determine Cause
and Severity

Adverse Event
Management

Provide appropriate symptomatic treatment, and continuve
ipilimumab dosing as clinically appropriate

>

Grade 1

_qunage with symptomatic therapy

Improvement to < grade 1

J

Any grade 2 or
grade 3 skin toxicities

—

¢ Administer oral steroid therapy, such as
prednisone 1 mg/kg daily or equivalent

¢ If symptoms improve, gradually taper over a
minimum of 4 weeks

If no improvement to < grade 1 after 1
week, manage as high-grade event

>

Grade 3 non-skin toxicity
or any grade 4 toxicity

—)

Chin K et al. ESMO 2008, poster presentation Abstract #787P

e Treat with high-dose steroid therapy, such as
methylprednisolone 2 mg/kg IV once or twice
daily or equivalent

¢ If symptoms improve, gradually taper over 4
weeks

If no improvement

* Please refer to specific Gl, liver, or endocrine
guidelines

¢ Administer antimicrobial prophylactics as
appropriate for patients on long-term
immunosuppressive therapy, per institutional
guidelines




Prospectives

New combinations



Immune check-point(s) blockade-based
combinations/sequences holding the most promise for future
development

® Anti-PD-1/PD-L1 or other immune checkpoint

® \/accines
® Cytokines

® Tumor microenvironment modulating agents
® Selected chemotherapeutic agents

® Targeted therapies

(Epigenetic ther@




Epigenetic Immuno-sequencing

COMBOS
Improve host's immune
system activity Modulate .
tumor immunogenicity
HOST and immune recognition

@ TUMOR

—

. ,/@ "
"

\—/\’

Check-point mAb Epigenetic drugs



ﬁ FONDAZIONE

Epigenetic immuno- sequencmg
the NIBIT-M4 Study

(NCT02608437)

SGI-110
5 days g21

Ipilimumab
4 x g21

FPFV October 12, 2015

A.M. Di Giacomo et al. Semin Oncol, 2015



Prospectives

New Indications



Immunotherapy in solid tumors with
Immunomodulating antibodies

Other tumors
Breast cancer

Mesothelioma

Lung cancer (NSCLC, SCLC)
\_ @ Gastroesophageal cancer
Prostate cam:erJ @ Pancreatic cancer

@ Bladder cancer @ Colorectal cancer

www.ImmunOncologia.it

@)/ ‘.

Melannma
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Anti-CTLA-4 Tremelimumab studies in Mesothelioma

Study Schedule Phase/ ORR DCR mOS 1-yr OS Reference
setting /\ /\
MESOT-TREM-2008 15mg/Kg Q90 days Il 7% 31% 10.7 48.3% Calabro et al, Lancet
(IST study) 2nd line months Oncol 2013
MESOT-TREM-2012 10mg/kg I 14% 52% 11.3 48.3% Calabro et al, Lancet
(IST study) Q4W x 6 doses, 2nd line months Resp Med 2015

then Q12W




overall survival

Long-term survival in MESOT-TREM studies

Mesot-trem-2008 Mesot-trem-2012

0,89 0,84

Median OS : 10.7 months

06 (95% c.i.: 0-21.9) Median OS : 11.3 months

(95% c.i.; 2.1-20.4)

overall survival

0,41 04

0259 0,24

0,09 0,04

T T T T T T T T T T
1} 12 24 36 48 60 0 12 24 36 48 60

time (months) time (months)
e — e —
Time 12 24 | 36 48 Time 12 24} 36 48
points months [ months ( months months points months months( months | months
: \ : \
0, )
Y% Pts alive 48.3 34.5 \17.2 6.9 P % Pt salive 48.3 13.8 \10.3 10.3/
R e

Calabro et al, unpublished data



DETERMINE Study Design

Global, Randomized, Double-Blind, Placebo-Controlled, Phase 2b Trial

Tremelimumab i.v.

N=571
2:1 randomization 10 mg/kg g4w x 7 doses, then q12w
*Pleural/peritoneal MM n=382
*ECOG PS0-1 Stratification:

*Pleural vs. peritoneal
«2"d ys, 3 |ine
*EORTC low vs. high risk >

*1-2 prior regimens
(including a platinum)

*Measurable disease

ECOG PS, Eastern cooperative oncology group performance status; EORTC, European organisation for research and treatment of cancer; HR, hazard ratio.

: ASCO ANNUAL MEETlNG ‘16 Presented by: H. L. Kindler



DETERMINE: Overall Survival (ITT Population)

Tremelimumab
n 382 189
1.0 = o,
Events, n (%) 307 (80.4%) 154 (81.5%)
0.9 =
Median OS (mo) 7.7 73
0.8 = ’ ’
-(_EU 0.7 = 18-mo survival 17.4% 18.2%
E 06= Analysis with 2 stratification factors (EORTC status and line of therapy)?
o
z 037 OSHR=0.92
? 04+ 95% 2-sided Cl = 0.76, 1.12
S 03— 2-sided p-value = 0.408
0.2 = Tremelimumab
0.1 = Placebo
0 T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30
Number of patients at risk: Months from randomization
Tremelimumab 382 300 232 163 116 69 36 16 3 1 (0]
189 147 103 70 48 32 17 8 2 (0] 0]

ap-value for OS derived from stratified Log-rank test; HR and its Cl derived from stratified Cox regression. HR<1 implies a lower risk of death with tremelimumab.

ASCO AN Presented by: H. L. Kindler



FONDAZIONE

NIBIT

A single arm, phase Il clinical study of anti-CTLA-4 tremelimumab combined
with the anti-PD-L1 monoclonal antibody Durvalumab in patients with
unresectable malignant mesothelioma:

NIBIT-MESO-1 study
Clincal Cancer Gov Id NCT02588131

Patients (n=40)

ﬁ Refused 1st-line CT \ / Tremelimumab \
= Refractory/relapsed to 1st- line CT 1mg/Kg iv, Q4 wks, x 4 doses
= No autoimmune diseases R +
« ECOG PS0or 1 - Durvalumab
= Life expectancy >12 weeks / K 20mg/Kg, Q4 wks, x 13 doses /

Status: Recruiting (FPFV: 30 Oct 2015)
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Efficacy — NLBIT

Best response per immune-related (ir) response criteria at w12

Tumor response* Patients (N=10)
Ir-CR 0)
ir-PR 4 (40%, CI: 5-86) O
ir-SD 4 (40%, Cl: 5-86)
ir-PD 2 (20%, Cl: 2-56)
Ir-DCR 8 (80%, Cl: 44-97

* Modified RECIST for pleural MM, and RECIST 1.1 for peritoneal MM

Calabro L et al, IMIG 2016



NIBIT-MESO-1 study

FOMDAZIOMNE

¢ NIBIT

Enrollment status as of Oct 10, 2016

Target: 40 pts

Treated: 37 pts

Active: 24 pts*

*4 pts in re-treatment phase

Discontinued: 13 pts

Completed: 0 pts

Calabro L, NIBIT-2016



A Phase Ill, Randomized, Open Label Trial of Nivolumab in Combination with
Ipilimumab versus Pemetrexed with Cisplatin or Carboplatin as First Line
Therapy in Unresectable Malignant Pleural Mesothelioma (CA209-273)

Patients Ipilimumab 1 mg/kg Q6 weeks +
Unresectable Nivolumab 3 mg/kg Q2 weeks _
untreated pleural (up to progression/toxicity*) En_d points
Co-primary

m heliom
esothelioma . PES

Available tumor Cisplatin 75mg/m2 or Carboplatin AUC 5 . 0OS
sample + Pemetrexed 500 mg/m2
PS 0-1 in 21 day cycles for up to six cycles

Stratification Factors
Histology (epithelioid vs sarcomatoid or mixed histology subtypes)

Gender

* Treatment beyond initial investigator assessed progression according to m-RECIST specific to mesothelioma, will be considered in subjects experiencing investigator-
assessed clinical benefit and tolerating study therapy. Such subjects must discontinue therapy when further progression is documented.



The anti-CTLA4 mAb can be considered a
milestone of this new era of cancer treatment,
demonstrating for the first time that the
iImmunotherapy alone or in combination with
other therapeutic modalities, is a key strategy
to improve the outcome of cancer patients with
different histotype.

i S Next steps:

- Which patients

- Identification of biomarkers
- Combination/sequencing

W agem
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