IRCCS

Sacro Cuore
OO0 —=0J IRCCS P
g +]I:| Istituto di Ricovero e Cura a Carattere Scientifico j‘arﬁn q
EEDDDE Sacro Cuore - Don Calabria :Iljll‘ll:IEIE
DD|_|DD E:gﬁaeleug‘aeﬁﬂﬂlﬂ e Presidio Ospedaliers Accreditato O ]
[Cancer Care Cenier |
Megrar di Valpalicella

Inconkri
di aggiornamento
del "Dtlrz?ogrﬁm ento
Oncologico

Responsabile Scientifico:
DortT.55A STEFANIA GORI

Vanna Chiarion Sileni
IOV-IRCCS, Padova
vanna.chiarion@iov.veneto.it

¥ L

88 Marted 18 giugno |
L 2019 :

| "
L TN, )




of Survival

Ipi + gp100 (A)
Ipi alone (B)
gp100 alone (C)

Kaplan-Meier Analysis
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3-year survivalwas a post-hoc analysis Meeting

OS (%)

Patients at risk:

OS: All Randomized Patients

IPI 3 mglkg
n =362
Events (%) 271 (74.2) 288 (79.6)
Median (95% Cl), months 157 (11.6,17.8)  115(9.9,13.3)
HR (95% Cl) 0.84(0.71,099)

Log-rank P value 0.04

Minimum OS5 follow-up ~61 months
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Hodi FS et at. NEJM 2010
Robert C et al. NEJM 2011
Ascierto P. et al. Lancet Oncol 2017, updated 2018




Overall Survival, %

Anti PD-1: better activity and efficacy in untreated patients

5-y OS Pembrolizumab KEYNOTE-001

Treatment-Naive Population
Median
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3-y OS Nivolumab vs DTIC in BRAF wt

Overall Survival (%)
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O’Hamid et al Ann Oncol 1-7,2019
P.Ascierto et al JAMA Oncol 187-194,2019



Keynote-006: KM Estimates of OS in the Total Study Population

Median® (95% ClI), 24-Month | 36-Month | 48-Month | 60-Month
0s months HR® (95% CI)* | PValue’ | patebo, | Rate% | Rate% | Rate)%
Ipilimumab 15.9 (13.3-22.0) 424 37.8 33.6 31.0
AU . 0.73 (0.61-0.88) | 0.00049
188 4 o euma | 327 (24.5416) 55.2 48.1 423 38.7
= 80 _ ‘I
E;‘ 70 _ = —— Ipilimumab
> 60 _ —— Combined pembrolizumab
E
5 50 —
» 40 Il MM
E 30 -
g 20
10 _
O
0 | | I 1 1 I | | | I I 1 1
0 ) 10 15 20 25 30 39 40 45 50 99 60 65
Time, months
No. at risk
lpilimumab 277 202 158 127 111 102 94 90 85 83 75 72 19 0
Combined pembrolizumab 556 481 416 357 317 289 264 245 233 217 208 194 47 0

Robert KNOO6 AACR 2019



Keynote-006: KM Estimates of OS in Patients Receiving First-Line Treatment

Median® (95% Cl), 24-Month | 36-Month | 48-Month | 60-Month
0S months HR® (95% CI)* | P Value® Rate,® % Rate,® % Rate,® % Rate,® %
[pilimumab 17.1(13.8-26.2) 447 408 36.9 33.0
. 0.73(0.57-0.92) | 0.00360
188 - \ ggn”:gr'gﬁfumab 38.7 (27.3-50.7) 58.0 51.1 457 432
\e -
s ™
@ 70 —— Ipilimumab
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> 60
5 50 |
D 40
g 30 4
S 20
O 10
0 1 | I I I | | | | | | | 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65
Time, months
No. at risk ’

lpilimumab 181 140 105 8 76 70 64 63 60 58 52 49 8 0
Combined pembrolizumab 368 324 284 248 221 201 184 170 163 155 149 137 31 0

Robert KNOO6 AACR 2019



Overall Survival checkmate 067

MIVO+IPI[n=314)  MIVO (n=316) IP1 n = 315)
. NR 36.9 19.9
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Hodi FS et al. Lancet Oncol 2018




FPatients W ho Swurvived [34])

OVERALL SURVIVAL WITH COMBINATION IN BRAF MUTATED
PATIENTS (CHECKMATE 067)

OVERALL SURVIVAL IN PATIENTS

BEARING BRAF MUTATIONS

Nivolumab plus ipilimumab
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Patients Alive at 4 Years Checkmate 067

M On study therapy Received subsequent systemic therapy B Treatment free?

NIVO+IPI (n = 159) NIVO (n =138) IPI (n = 82)

Median follow-up 51.0 mo (IQR 48.7-52.5) Median follow-up 50.7 mo (IQR 47.6-52.5) Median follow-up 18.2 mo (IQR 8.0-51.3)

* At the 3-year follow-up, 67% of patients (114/170) in the NIVO+IPI group were
treatment free

aOff study treatment for any reason and never received subsequent systemic therapy



Long et al - Pembrolizumab + ipilimumab

Key Eligibility Criteria Pembrolizumab 200 mg IV Q3W
for up to 35 cycles

+ Stage lll or IV histologically confirmed -

melanoma

Ipilimumab 50 Q6W
* No previous systemic treatment for for 4 cycles

advanced disease

« ECOG performance status 0 or 1
* Measurable disease per RECIST v1.1
* No active CNS metastases

* No prior adjuvant or neoadjuvant
therapy with a PD-1, PD-L1, BRAF, or
MEK inhibitor

* Primary end points: grade 3-5
treatment-related AE rate and ORR?

» Secondary end points: PFS,2 DOR,2
0S

PRESENTED AT: 2019 ASCO sther, PRESENTED BY:

ANNUAL MEETING

Presented By Douglas Johnson at 2019 ASCO Annual Meeting



Change from Baseline in Target Lesions
(RECIST v1.1, Independent Central Review)

0,
100 - Pembro + Ipi 50 mg Q6W ORR 555’
80 1 + Any decrease: 88% of 43 evaluable participants? DCR 78%
* Median change: -57%
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Kaplan-Meier Survival Estimate

PFS
(RECIST v1.1, independent central review)
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Patients Alive and
Without Recurrence

Adjuvant immunotherapy in melanoma
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KM-curves of estimated RFS in adjuvant trials for melanoma
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RFS (%)
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Modern melanoma NST trials

Regimen pCR med RFS
(%) (mo)
Amaria Lancet Oncol 2018 Dab/Tram 21 58 19.7 18.6
Long Lancet Oncol 2019* Dab/Tram 35 49 23.0 27.0
Blank Nat Med 2018 Ipi+nivo 10 33 NR 32
Amaria Nat Med 2018 Nivo 12 F e NR 20
Ipi+nivo 11 45 NR
Huang Nat Med 2019 Pembro 30 19 NR 18

Rozeman Lancet Oncol 2019*  Ipi+nivo 86 574 NR 8.3

* In press *arm B = 11N3

AM.Menzies et al ASCO 2019



RFS by drug class
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Key eligibilities

o B

2 1 measurable,
unirradiated MBM
(0.5-3.0 cm)

* Prior SRT in
< 3 MBM

* Previous treatment
with BRAFi/MEKIi
permitted

* No prior
checkpoint
inhibitors in

\ metastatic setting /

CheckMate 204 Study Design

Cohort eligibilities

é )

+ Asymptomatic
patients

« ECOG PS 0/1

* No steroids
\_ J

Median follow-up =20.6 mo

Induction

Maintenance

CheckMate 204

a ™

Treat until progression
or toxicity
(max. 24 months)?

Endpoints

Primary: IC CBR (CR +
PR + SD 2 6 months)®

Secondary: safety, PFS,
OS, EC and global CBR

Follow for 3 years from
firstdose

S /

Data cutoff date of May 1, 2018

CBR, clinical benefit rate; CR, complete response; EC, extracranial; IC, intracranial; MBM, melanoma brain metastases; PR, partial disease; SD, stable disease; SRT, stereotactic radiosurgery.

aPatients with grade 3—4 adverse events (AEs) during NIVO+IPI induction could resume NIVO when toxicity resolved and all patients who discontinued proceeded to follow-up;

PUsing modified RECIST v1.1.

Presented By Hussein Tawbi at 2019 ASCO Annual Meeting
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CheckMate 204

Progression-Free Survival - Asymptomatic Patients

Events/
100 4 patients Median (95% Cl)
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Presented By Hussein Tawbi at 2019 ASCO Annual Meeting



CheckMate 204

Overall Survival — Asymptomatic Patients

Events/
patients Median (95% CI)
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Presented By Hussein Tawbi at 2019 ASCO Annual Meeting



CheckMate 204

Progression-Free Survival — Symptomatic Patients

Events/
100 patients Median (95% CI)
90 —©— Intracranial 13/18 1.2(0.7-1.3)
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Global: 18 5 3 3 2 1 1 0 0
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Presented By Hussein Tawbi at 2019 ASCO Annual Meeting



Depth of Response and Survival in Advanced or
Metastatic Melanoma

Methods — Selection

 Randomized trial data in marketing applications to FDA
between 2011 and 2018 evaluating drugs in patients with
previously untreated advanced or metastatic melanoma

— Excluded trials of intralesional therapies

10 randomized trials identified

— Included 4826 patients who had not received prior therapy for
metastatic disease
* Excluded 102 patients who were not treated
» Excluded 446 patients with incomplete assessments

4278 evaluable patients C.0sgood et al ASCO 2019




Depth of Response and Survival in Advanced or
Metastatic Melanoma C.0sgood et al ASCO 2019

Progression-Free Survwal hy Treatment Type .
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Fundnial Frababiity

Progression Free Survival by Reduction Category ﬁ

TKI Treatment Immunotherapy
100 100
0.75 1 o7
I::ilu
1.50 1 § nsa4
.25 1 0.5
0.00 1 0004
{1 -] 12 18 24 30 1} <] 12 18 24 30 36
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C.Osgood et al ASCO 2019
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Antitumour activity of pembrolizumab 1n advanced mucosal
melanoma: a post-hoc analysis of KEYNOTE-001, 002, 006

100
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70
60 A
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40 A
30 -
20 A
10 -

Mucosal
Patients, Events, Median, mo
n n (95% CI)
Total 84 56 11.3 (7.7-16.6)
Ipi naive 51 31 14.0 (6.1-24.3)

12 1

5 20 24 28 32 36 40 44 48
Time, months

08, %

Nonmucosal
Patients, Events, Median, mo
n n (95% CI)
Total 1483 779 23.5(21.1-26.8)
pi naive 817 376 29.1(27.1-32.2)

4 B8 12 15 20 24 28 32 36 40 44 48
Time, months

O.Hamid et al. BJC, 2019



Distinct patterns of response and toxicity by sites of metastases in patients

treated with ipilimumab combined with PD-1 antibodies
. Serigne Lo', Maria Gonzalez'!, Alexander Guminski' #, Georgina V. Long'##, Alexander M. Menzies' #3

Ines Pires da Silva'~#

RESPONSE PER DISEASE SITE
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ASCO 2018



Distinct patterns of response and toxicity by sites of metastases in patients

treated with ipilimumab combined with PD-1 antibodies

Progression-free survival (PFS)
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ASCO 2018
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Liver Metastasis and Treatment Outcome with Immunology

Anti-PD-1 Monoclonal Antibody In Patients Research
with Melanoma and NSCLC 2017

Paul C. Tumeh', Matthew D. Hellmann?, Omid Hamid"

A PFS B Best objective response
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Melanoma cohort 223 pts treated with pembrolizumab



Impact of clinicopathological characteristics on survival in patients
treated with ICI for metastatic melanoma (1598 pts CRT)

Characteristic Overall survival HR 95% CI

female
male
< 65 y-old
> 65 y-old
ECOG PSO
ECOG PS1
M0/M1a/M1b
Milc
LDH <ULN
LDH>UNL

0.84
0.60
0.74
0.59
0.64
0.75
0.63
0.69
0.63
0.70

0.69-1.01
0.42-0.84
0.55-1.01
0.55-1.01
0.38-1.06
0.60-0.94
0.46-0.87
0.54-0.88
0.43-0.86
0.50-0.94

Bin Zhao et al. in press



The T cell Tug-of-war

Activation ~ €D28 Tolerance



Tumors with the higher frequency of responses to PD1-/PD-L1
Blockade

* Hodking’ Lymphoma (PD-L1,PD-L2 overexpression/gene
amplification)

* Merkel cell carcinoma (MCPyV Ags, and UV mutations)

e Cancers with MSI (high TML)

* Desmoplastic Melanoma (UV mutations)

2018 Nobel Prize in Medicine report



Key takeaway

* The relationship between tumor and host is complex and dynamic
* The hierarchy of prognostic factors is complex

* Some factors are fundamental:
- Immunogenic ags
- specific CTL maturation and tumor circulation

- HLA expression



