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Objectives

* Questions | ask myself in the clinic
* Future Directions

-
\
@
ICLIO



The Transformed Landscape of Melanoma
Therapy: Approved Drugs Before 2011

* Dacarbazine (DTIC), 1970s

— Response rate: <10% in unselected stage IV melanoma patients
— No proven impact on survival

* High-dose IL-2, 1998
— Response rate: 16% in highly selected stage IV melanoma patients
— Durable responses: ~5%
— Rarely used outside of specialized centers
— Not used outside USA
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The Pre-PD-1 Era: Survival for Metastatic
Melanoma

Survival data from 42
Phase Il trials with
over 2,100 stage IV
pa ian 1.

12 month OS: 25.5 %,
median OS: 6.2 mos

Proportion alive

Adapted from Korn 2008

"Korn EL et al. J Clin Oncol 2008;26(4):527-34.
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New Paradigm in the Treatment of Cancer

Immunotherapy ‘
Target: host . O

Targeted
therapy

Target:
umor

Courtesy Axel Hauschild, MD



My Options in 2017

* Clinical Trials
 Immunotherapy
e Targeted therapy
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In 2017
Immunotherapy for
Cancer

Checkpoint Inhibitors




T-Cell Activity Is Regulated By Immune
Checkpoints to Limit Autoimmunity

. Dendritic cell

Inactivated

Immune checkpoints, such as
CTLA-4, PD-1, LAG-3, and TIM-3
function at different phases in Rctnated
the immune response to T cell
regulate the duration and level
of the T-cell response.
CTLA-4 = cytotoxic T-lymphocyte antigen 4; PD-1 = programmed cell death protein 1;
LAG-3 = lymphocyte activation gene 3;
TIM-3 = T-cell immunoglobulin and mucin protein 3.
1. Pardoll DM. Nat Rev Cancer. 2012;12:252-264.
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What is a “Checkpoint
Inhibitor™?




Checkpoint Inhibition

Immune System

Cytokines Antigens Regulatory molecules
(CTLA-4, PD-1)
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CTLA-4 Affects the Priming Phase of T-Cell
Activation'

Priming (Early Stage)
Phase of Activation e In healthy tissues, CTLA-A4 is

Dendritizc cell Inactiv%lt_etiTcell thought to fu nCtlon as a
' N et dominant “off switch” broadly
— -_.,_‘j===-_ v A _, =

shutting down T-cell activity
to prevent autoimmunity'-3

CTLA-4 = cytotoxic T-lymphocyte antigen 4.

2012;24:207-212.
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PD-1 affects Mainly the Effector Phase of T-cell
Activity

Priming Phase of Effector Phase « Emerging research has

Activated T cell Tumor cell identified PD-1 as an

-— immune checkpoint
pathway that tumor cells
may exploit to evade
immune surveillance.

» Tumor cells may block
Immune responses via the
PD-1 immune checkpoint
pathway by expressing the
dual PD-1 ligands, PD-L1
and PD-L2.

PD-L2
Reprinted by permission from Macmillan Publishers Ltd: Nat Rev Cancer,* copyright 2012.
PD-1 = programmed cell death protein 1; TCR = T-cell receptor; MHC = major histocompatibility complex; PD-L1 = programmed cell death ligand 1;

PD-L2 = programmed cell death ligand 2.
1. Pardoll DM. Nat Rev Cancer. 2012;12:252—-64.
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Overview

* |ntroduction and Background

 Future Directions
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Questions | Ask Myself in the Clinic

* What are my options for immunotherapy?

e Should | use PD-1 monotherapy or combination
with CTLA-4?

 What are my options for targeted therapy?

 What should | choose between immunotherapy
or targeted therapy for BRAF+ patients?
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Clinical Developments

First trial
- Adoptive
H(\e/;;ant]seB T cells in Non-myelo-
ccin i
Wiliam = oot = | ThFalsoated | | S0808
irst tria i i
Coley Allogeneic BM B First trial with IFNo Lt peisiod adoptive
Mixed i lantati . melanoma
Toxins | ‘ransplantation Cancer with IL-2 Melanoma & sarcdma T ce::ll’1
melanowia
A
Burnett Steinman Zinkernagel & Boon, Rosenberg Sakaguchi Discovery of
Cancer Immuno- Dendritic Doherty Characterisation Rediscovery TLRs
surveillance Cells MHCI Tcell 15'Human Tumour of Tregs Allison
recogn"-inn Antinanc CTLA4
Interferons |~ CTLA4 blockade
cloned |dentified enhances
cancer
Chen &
Pardoll
] ] PD-1
Laboratory Discoveries Ligands
identified
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Immuno-Oncology Timeline

2011
Regulatory approvals
FDA: Brentuximab aCD30
HD&ANLC Lymphoma
FDA Ipi Melanoma

2014
Regulatory approvals
FDA Nivo Melanoma
FDA Blinotumomab (BIiTE) ALL
FDA Pembo Melanoma
Japan: Nivo melanoma

HPV
Imiquimod Vaccine
VIN in VIN
2015
Regulatory approvals

ICLIO

FDA Nivo Renal Cancer
FDA Daratumumab (aCD38)
Myeloma
FDA Tvec melanoma
FDA Nivo NonSq NSCLC
FDA: pembro NSCLC
: FDA Ipi Nivo Combination
Melanoma
: FDA: Nivo NSCLC

: Austr: Pembro: Melanoma




Rationale for targeting checkpoint
pathways as a therapeutic option: Cancer
Immunotherapy

P T R
’&5&_‘-&1 |

Breakthro gh ofithe Yea
Cancer ,,

Immunotherapy i'v

T cells on the attack

IMMUNE-CHECKPOINT
BLOCKADE IN

CANCER
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Checkpoint Inhibitors
Approved for Melanoma

e Anti CTLA-4 antibody: ipilimumab

* Anti PD-1 inhibitors: pembrolizumab,
nivolumab

e Combination anti CTLA-4 and anti-PD-1
(ipilimumab and nivolumab)

)
accc-iclio.org @ vov_N
ICLIO A=



o T
Clinical Results with Ipilimumab (2"? and

Overall Survival (%)
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1st line)

Ipilimumab vs vaccine and Ipi + DTIC vs DTIC

— lpi plus gplO0  ----Ipi

———— gplO0 100
804 N
80+
70+
60
50
40
30
20+
10+

<

5
%
1
™
L
%

Censored
© Censored

Ipilimumab-dacarbazine

TR SERE-@ess e @:

Placebo—dacarbazine "

T T T T T T T T T T T T 1
3 12 16 20 24 28 32 36 40 44 48 52 56 0
Months

HR: 0.66 and 0.68
Pre-treated pts
Ipi 3 mg/kg +/- gp100

Hodi FS, etal. N Engl J Med. 2010;363:711-23

T T T T T T T T T T T T T T T T T 1
10 12 14 16 18 20 22 24 26 28 30 32 34 36 3% 40 42 44 46
Months

HR: 0.72
First line
Ipi 10 mg/kg + DTIC

Robert C, et al. N Engl J Med. 2011;364:2517-26.
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Ipilimumab became the
standard of care for advanced
melanoma in 2011.

But can we do better?
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KEYNOTE-001: Melanoma Cohorts

) 0202 0 | 2013 |
D|J|F|mM[a|mM[J[J]A[s[o|N[D|J|F[M|A[M|J[J]A|S]

Nonrandomized Randomized Randomized
IPI Naive and IPI Treated IPI Treated IPI Naive and Treated
2Q3W, 10 Q3W, 10 Q2W 2Q3W vs 10 Q3W 10 Q3W vs 10 Q2W
N=135 N=173 N = 244

- - Randomized
This Pooled Analysis IPI Naive
N = 655 2 Q3W vs 10 Q3W

N=103

« IPI-T defined as unequivocal PD « IPI-T defined as confirmed PD within 24 wk of
within 6 mo of first IPl dose lastIPl dose;=2 IPl doses required

+ BRAF inhibitor notrequired for + BRAF inhibitor required for IPI-T, but not IPI-N, : I ATiElS
BRAF-mutant melanoma BRAF-mutant melanoma eresenreoan ASCEY Meeting

Presented By Adil Daud at 2015 ASCO Annual Meeting
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KN-001: Pembrolizumab All Pts (n=655)

Progression-free Survival Overall Survival Change From Baseline

) PFS = |PI-T
2 1007 « Median (95% CI): 100 = Median (95% CI): 80 PN
5 ™M 4.4 months (3.1-5.5) 901 22.8 months (19.8-28.7) 2 60 ]l
Z %9 - Rate at 12 months: 35% w2 * Rate at 12 months: 66% g o ln 71%
5 701 = 791 - Rate at 24 months: 49% = 7
e i R T |
&= 50 § ::‘ E o u[”ll
g 404 : y @ 20 Ill
3 30- S S 4
5 20- ] s Median Change:
by 104 5 6o -36%
o 101 o ~—r + T " 80
0 e —— 0 3 6 9 12 15 18 21 24 27 30 33 36 ‘
0 3 6 9 12 15 18 21 24 27 30 33 36 Time, months -100
Time, months o st dek
n at nsk 655 584 510 461 416318 231174 93 66 29 3 0o

655 343 264 226 201 134 99 72 35 29 11 0 O

Response Duration

Response Duration

Exposure and AEs Summar

» SHarsicn Of MRy, dTsean 31.9(0.1-116.3) 35.1(0.1-123.1) 33.4(0.1-123.1)
» (range), weeks
=
§ No. of doses, median (range) 8 (1-59) 11(1-58) 10 (1-59)
§. Any grade treatment related 82% 85% 83%
§ : Grade 3-4 treatment related 14% 14% 14%
g 20| CR. % (96% CI) 8 (6-11) Treatment-related death 0% 0% 0%
10{ ORR, % (96%Cl) 33(30-37) ! Discontinuation due to o o o
0 — treatment-related AE o - i
0 3 6 9 12 15 18 21 24 27 30
— Time, months

204 190 162 138 91 67 50 22 17 5 0 A. Daud. Presented May 30. 2015.

KEYNOTE-001: Pembrolizumab in Total Population (n=655) emesnreosn ASC@J | Apqual1s
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KN-001: Pembrolizumab first line (n=133)

100 - Pre 300 o8
2 904 90 - 100 =2 mg/kg Q3W
- 80 10 mg'kg Q3W
£ 80 2 807 10 mg'kg Q2W
E = 70- # o0 0%
» < 601 g 40
60} = £

é 50 , @ 507 § 20
S 401 g 40 g 0 rm 8t
2 391. Median (95% ClI): . 3 :: « Median (95% Cl): 31.1 months (24.4-NR) & 20
5 201 13.8months (6.7-17.4) « Rate at 12 months: 73% -
& 191 Rateat 12 months: 52% 101 . Rate at 24 months: 60% 5 0|

0 . 0 v ——— MedianChange:

0 3 s 9 12 15 13 21 24 z7 30 33 0 3 8 9 12 15 18 21 24 27 30 33 -80 —549%,
sk Time, months S—— Time, months 100 |
152 106 86 71 68 44 29 22 12 9 3 0 152 138 126 115 108 86 58 53 26 18 6 0

Response Duration

Duration of Response in First Line

100+ il
90+ .
‘1’:‘ Complete response, 13.5 12.8 18.2

Efficacy as First-Line Therapy

B
g ol % (95% CiI) (8.2-20.5) (7.2-20.6) (5.2-40.3)
2 o]
x 451 45.0 50.0
T 401 ORR, % (95% CI)
s ’ 2 = i
é | T R (36.5-54.0) (35.4-54.8) (28.2-71.8)
201 . Range: 2.7+ to 27.5+ months 60.9 60.6 63.6
104 « Patients without progression: 86% L Z -
~ DCR, % (95% CI)
e (52.1-69.2) (50.7-69.8) (40.7-82.8)
T Time, months
SR wY 2N T &£ 10 A. Daud. Presented May 30, 2015.
KEYNOTE-001: Pembrolizumab in First Line (1L) Population (n=133) eresenreoat.  ASO@) |Appual1s
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KEYNOTE-002 (NCT01704287):

Pembrolizumab post ipilimumab

Patients _ Pembrolizumab

Advanced melanoma 2 mg/kg IV Q3W

PD within 24 weeks after
22 IPl doses

Previous BRAF or MEK .
inhibitor (if BRAF mutant) Pembrolizumab

ECOG PS 0-1 i1: 10 mg/kg IV Q3W

Resolution of IPl-related AEs

No chronic systemic steroid Pembrolizumab

therap_ry (>10 mgld:jly [ 2mglkg IV Q3W
prednisone or equivalent)

No active autoimmune Inv. Choice e
disease | Chemotherapy Eligible

Pembrolizumab

Stratification factors: - Paclitaxel + carboplatin 10 mg/kg IV Q3W

+ ECOGPS (0vs1) + Paclitaxel

* LDH (normal vs elevated) » Carboplatin

* BRAF status (mutant vs wild » Dacarbazine
type) * Temozolomide

* Primary end points: PFS and OS
 Secondary end points: ORR, duration of response, safety

accc-iclio.org




Keynote 002: Progression-Free Survival
(Post ipilimumab, RECIST v1.1, Central Review)

Median Rate at 6 R

HR
Arm (95% Cl1), mo mo (95% Cl) P
Pembro 2 Q3W 2.9 o 0.57
N=180 (2.8-3.8) 34% (0.45-0.73) <0.0001
100 =
L _ Pembro 10 Q3W 2.9 . 0.50
- 90 N=181 (2.8-4.7) 38% (0.39-0.64) <0.0001
S 80+
S Chemotherapy 2.7 16% _ _
S 70+ N=179 (2.5-2.8) ’
0p] 60 =
(D)
o 50 —
LL
c 40 —
@ 30+ K |
9 |
o 20 —
o |
S 10~ J_M‘—\—L_\_L
a
0 T T T T T T T 1
0 2 4 6 8 10 12 14 16 18
Time, months
Analysis cut-off date: May 12, 2014. Ribas A, et al. SMR 2014
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After ipilimumab, anti-PD-1 is
better than chemotherapy.
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Keynote-006 Pembro vs Ipilimumab

Patients Pembrolizumab

10 mg/kg IV Q2W

Unresectable, stage Ill or IV melanoma
<1 prior therapy, excluding anti-CTLA-4, .
PD-1, or PD-L1 agents ‘ Pembrolizumab

Known BRAF status® 1 10 mg/kg IV Q3W
ECOG PS 0-1

No active brain metastases Ipilimumab
No serious autoimmune disease 3 mg/kg IV Q3W

X 4 doses

Stratification factors: : : .
- ECOG PS (0vs 1) * Primary end points: PFS and OS

Line of therapy (first vs second) e Secondary end points: ORR, duration of
PD-L1 status (positive® vs negative)
response, safety

apatients enrolled from 83 sites in 16 countries.
bPrior anti-BRAF targeted therapy was not required for patients with normal LDH levels and no clinically significant tumor-related symptoms
or evidence of rapidly progressing disease.

‘Defined as membranous PD-L1 expression in 21% of tumor cells as assessed by IHC using the 22C3 antibody.

el O
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Baseline Characteristics

Pembrolizumab Pembrolizumab Ipilimumab
Q2w Q3w

Characteristic N = 279 N = 277 N = 278

Age, median (range), years 61 (18-89) 63 (22-89) 62 (18-88)
Men 161 (568%) 174 (63%) 162 (58%)
ECOGPSO 196 (70%) 189 (68%) 188 (68%)
Elevated LDH 81 (29%) 98 (35%) 91 (33%)
BRAFV800 mutant 98 (35%) 97 (35%) 107 (38%)
PD-L1 positive? 225 (81%) 221 (80%) 225 (81%)
M1c disease 179 (64%) 189 (68%) 178 (64%)

1 previous therapy 96 (34%) 92 (33%)P 97 (35%)

b1 patient had 2 lines of previous therapy.
Final analysis data cutoff date: Dec 3, 2015.

EETI NG ,16 aDefined as 21% staining in tumor and adjacent immune cells as assessed by IHC (22C3 antibody).
for reuse.

Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Overall Survival

Arm Events, n HR (95% Cl) P

P, ~N,O A
2W 122 0.608 ( 0.5

3-0.87) 0.00085

Pembro Q3w 119 0.68 (0.53-0.86) 0.00083

100,

90
80+
70
60
50+
40
30+
20
101

X
(72}
o

NR 1 22.1-NR)

NR (23.5-NR)

()
(o)

No. at risk
Pembro Q2\ 279
Pembro Q?V\/ 277

2 4 6 8 10 12 14 16 18 20 22 24 26 28
T|me months

o AT ASCO ANNUAL MEETING 16

> the property of the sthor. Pe,

accc-iclio.org

Final analysis data cutoff date: Dec 3, 2015.

>quired for

Presented By Jacob Schachter at 2016 ASCO Annual Meeting




Arm Events, n HR (95% ClI) P>

Progression-Free

S
rFembro QZVV o1 (U )

S u rViva I a Pembro Q3w 183 0.61 (0.50-0.75) <0.00001

100 -
90
80
70+
60 -
50+
40
30+
20+
10

(0) T T T f T T
(0) 2 4 6 8 10 12 14 16 18 20 22
No. at rlsk Time, months

Pembro Q2W 279 230 148 126 116 107 87 52 33 16 [
PembroQ3W 277 234 136 123 111 100 91 86 84 78 60 41 13 0 0

5.6 (3.4-8.2)

41(2972)

PFS, %

ARILE I LG

FAssessed per RECIST v1.1 by independent central review.
PRESENTEDAT ASCO AN N UAL M EET' NG ‘16 bP values are nominal only because no statistical alpha was applied to the comparison at final analysis.

Slides are the property of the guthor. Permission required for reuse. P Final analysis data cutoff date: Dec 3, 2015.

Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Tumor Response?

Pembro Q2W Pembro Q3W Ipilimumab
Characteristic N = 279 N = 277 N = 278
ORR, % (95% CI) 37% (30%-42%) 36% (30%-42%) 13% (10%-18%)
Best overall response
Complete response (CR) 33 (12%) 36 (13%) 14 (5%)
Partial response 70 (25%) 64 (23%) 23 (8%)
Stable disease 30 (11%) 30 (11%) 43 (15%)
NonCR/NonPDP 12 (4%) 14 (5%) 9 (3%)
Progressive disease (PD) 107 (38%) 115 (42%) 137 (49%)
Not evaluablec 19 (7%) 15 (5%) 50 (18%)
No assessmentd 8 (3%) 3 (1%) 2 (<1%)

PRESENTEDIAT ASCO A N N UA L M E ET' N G ‘1 6 essedper RECIST v1.1 by independent central recview. "Patients without measurable disease per centralreview at baselinewho

did not experience CR or disease progression. ‘Targetlesion not captured by postbaseline scan or forwho a target lesion was
Slide: > the property of the author. Permission required for > i::QHy removed. °No postbaseline scan performed or scans notable to be evaluated. Final analysis data cutoff date: Dec 3, 2015.

Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Duration of
Response?

Responders, Median Ongoing

Arm n (range), mo Response®
Pembro Q 103 NR (1.8 to 22.8+) 69 (67%)
Pembro Q3W 100 NR (2.0 to 22.8+) 60 (60%)

Final analysis data cutoff date: Dec 3, 2015.

100 ="
90 7 _%-*-J—ﬁlqgﬁn :
o\e 80' =
o 707 '
(72) 60 - : [ '
g 50 . E 22.8
2 40 ; -
(72 ] ' '
L 30- ; ]
20- a 5
10 : :
0 L] L] L] L] L] : L] L] : L] L] 1
0 2 4 6 8 10 12 14 16 18 20 22 24
No. at risk Time, months
Pembro Q2V 103 102 94 9 2 76 2 32 17 £
Pembro Q3wW 100 10 99 85 78 73 2 65 60 41 13 8 O
3Assessed per RECIST v1.1 by independent central review.
- O A . O bPatients without progression, death, or new anticancer therapy.
Pre > 20 : Ci O Ci > Ci . O A . A C ce 0
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Anti-PD-1 is better than
ipilimumab front line
and has less toxicity.
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Questions | Ask Myself in the Clinic

 What are my options for immunotherapy?

* Should | use PD-1 monotherapy or
combination with CTLA-4?

 What are my options for targeted therapy?

e What should | choose between

immunotherapy or targeted therapy for BRAF+
patients?

:
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CA209-067: Study Design

Randomized. double-blind, phase lll study

to compare NIVO + IPI or NIVO alone to IPI alone NIVO 1 mglkg +
IP1 3 mglkg Q3W
N=314 for4 doses then
NIVO 3 mglkg Q2W
Stratify by:
Unresectable or o Treat until
Metatastic Melanoma = 2 ~ - N_31 6 progression“
expression =
- Previously untreated > NIVO 3 mgl/kg Q2W + or
) - BRAF status IPl-matched placebo unacceptable
= 945 patients £ it
- AJCC Mstage oxicity
- IP13 mglkg Q3W
N=315 for4 doses +
NIVO-matched placebo
=Verified PD-L1 assay with 5% expression level was used for the stratification
of patients; validated PD-L1 assay was used for efficacy analyses.
**Patients could have been treated beyond progression under protocol-defined circumstances.
SLIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REQUIRED FOR REUSE. B PRESENTED AT: ASC@ Aml‘;é‘tlil!lg

Presented By Jedd Wolchok at 2015 ASCO Annual Meeting
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Progression-Free Survival (Intent-to-Treat Population)

100 —
90 — | Nivo +1PI (N=314) | NIVO(N=316) |  1PI(N=315)
= 80 Median PFS, months (95% CI) 11.5 (8.9—16.7) 6.9 (4.3-9.5) 2.9 (2.8-3.4)
\ﬁ —
sc_:‘ HR (99.5% CI) vs. IPI 0.42 (0.31-0.57)* 0.55 (0.43-0.76)" -
E L. HR (95% Cl) vs. NIVO 0.76 (0.60—0.92)** - -
el
= —
@ 80 *Stratified log-rank 2£<0.00001 vs. IPI
43 o =
é 50 — Exploratory endpoint
= ]l s T T S—o—CEamre oo
S 40+
[
(%]
@ 30
g
& 207 — nNivosipl
| = NIVO 1 . 2
10 1 1 14%
— | P 1
1
0 1 1 1 1 1 1 1 1 1
o] 3 6 9 12 15 18 21 24 27
i i PFS per Investigator (months)
Number of patients at risk:
Nivolumab + Ipilimumab 314 219 174 156 133 126 103 48 8 0
Nivolumab 316 177 148 127 114 104 94 46 8 0
Ipilimumab 315 137 78 58 46 40 25 15 3 0

Database lock Nov 2015

6

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting
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Checkmate 067: Progression-Free Survival

N= 945
NIVO + IPI NIVO
(N=314) (N=316)
Median PFS, months 11.5 6.9
o 1.07P= (95% Cl) (8.9-16.7)
S 0.9 7]
G 8- HR (95% Cl) 0.74 -
[} — * .
B 07- ls NIVO (0.60-0.92) **Exploratory endpoint
S 06" -
©
& 05-
(]
2 047
g 0.3 - == o < ©
2 ' o
£ 027 : : :
: ..| Highly Censored — many pts still ongoing
- 0.0 T T T T T T T
0 3 6 9 12 15 18 21

Months
Wolchok J, et al. ASCO 2015; Larkin J, et al. NEJM 2015
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Safety Summary

- Updated safety information with 9 additional months of follow-up were consistent
with the initial report

NIVO+IPI

NIVO
(N=313) (N=313)

Patients reporting event, % Any Grade Grade 3-4 Any Grade Grade 3-4 Any Grade Grade 3-4
Treatment-related adverse
event (AE) 95.8 56.5 84.0 19.8 85.9 27.0
Treatment-related AE leading
to discontinuation 38.7 30.7 10.5 T3 15.4 13.5
Treatment-related death* 0 0.3 0.3

* 68.8% of patients who discontinued NIVO+IPI due to treatment-related AEs
achieved a response

*One reported in the NIVO group (neutropenia) and one in the IPI group (colon perforation)

Database lock Nov 2015

12

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting
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Checkmate 067: Safety
Onset Grade 3—4 Treatment-Related Select AEs

5.6 (0.1 - 55.0)
©

Skin (n=18)
19.4 (1.3 -50.9)

Skin (n=5) | ¢
7.4(1.0-48.9)

Gastrointestinal (n=46) | ¥

26.3 (13.1 —57.0)
©

Toxicity Earlier
Longer Time to Resolution -

g I NN DA TN I e A

Pulmonary (n=1) ) 113(33 23.7)
Renal (n=6) 50.9 (50 9 -50.9)
Renal (n:1) T T T T T T 1
Weeks 0 10 20 30 40 50 60

Circles represent medians; bars signify ranges

Larkin J, et al. ECC 2015

3
@ gl .
ICLIO “2A"A2




Keynote 001 Pembrolizumab
PD-L1 Expression and Response

ORR, RECIST v1.1

100
90 -
— N . 80 -
’ o o “ " . i ‘~' . ¢ s —
EereN - FRIEAY S 70 -
2o 5,8 PO N Y B A (@)
o ; . K " a g iy R ¥y \°
-') oFa b’ d:‘ » ' ‘:-‘_ ) /?: Eﬂ 60 T
AR TR , N AT e S o
F'?."i .{' ..‘ ., -?‘:_‘ .‘\\;,J. \" ‘/. °\° 50
_ - vl }‘ 'y - .
AL PR ’ R g S 0 < & 40
LN .o'ﬁO“‘ 2 "‘ F o e o
‘.a." e .* ':' 2, et S (®) 30 -
ot ife oy, o SR
(N K3 I k4 .. Y .'0-' | 20 N
" O.. .""-‘00%] . S Ry AN S o
Pow ALY od I L p s T
ey e it | U g E s eied N 10 -
PD-L1 Negative PD-L1 Positive PD-L1 Positive PD-L1 Positive 0 -
. - - 1 2
0% Staining 1-10% Staining 10-33% Staining 66-100% Staining Aliszg Alisz 4 Alis72 AIiSS?; :Iis;; :Iisgj
APS =0 APS =2 APS =3 APS =5 -— - - n- N —
APS, Allred proportion score. Negative Positive
Analysis cut-off date: October 18, 2014. Daud A, et al. ASCO 2015

|
\




Phase Ill: Nivolumab versus DTIC
Overall Survival by PD-L1 Status

'©

2

=

| -

>

)

Y

@)

>

s

E

(q0) . .

2 o DTIC

= 0.0 T T T T T T T T 1

D— 0 3 6 9 12 15 18 21 24 27 30
Months

Atkinson V, et al. SMR 2015
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Checkmate 067: PFS by PD-L1 Expression

PD-L1 25%* PD-L1 <5%*
PF HR

N= 223 mPFS N=620 mPFS HR
2 NIVO + IPI 14.0 0.40 9 NIVO + IPI 11.2 0.42
= < 10
c c
0 0 NIVO 5.3 0.60
a a 0.8 -
o g
(=74 oo _—
o o
o Qo 0.6 -
© e
c c
(1] (1]
2 2 047
® ® "
5 —— NIVO+IPI S 02— NIVO+IPI
B — NIVO B — NIVO
2 — IPI 8 — IPI
Q. Q.
2 0.0 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] e 0.0 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
Q. 0 3 6 9 12 15 17 a 0 3 6 9 12 15 17

Months Months

*Per validated PD-L1 immunohistochemical assay based on PD-L1 staining of tumor cells in a section of at least 100
Wolchok J, et al. ASCO 2015; Larkin et al. NEJM 2015
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Checkmate 067: PFS by PD-L1 Expression (1%)

PD-L1 21%* PD-L1 <1%*

mPFS HR mPES HR

=
o
=
o

NIVO +IPI 124  0.44 NIVO +IPI 112  0.38

o
<

NIVO

d progression-
o
(o]

NIVO 2.8 0.67

PD-L1<1% for

)
)

o
<

o
s

Proportion alive and progression-
free

2 =yem  ““ewe  Anti PD-1+Anti CTLA4?

0L0O+—T—T T T T T T T T T T T T T T T T T T T g 0O0Ot—T T T T T T T T T T T T T T T T T T T

0 3 6 9 12 15 18 21 Q. 0 3 6 9 12 15 18
Months Months

*Per validated PD-L1 immunohistochemical assay based on PD-L1 staining of tumor cells in a section of at least 100 evaluable tumor cells.

Wolchok J, et al. ASCO 2015; Larkin et al. NEJM 2015
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Questions | Ask Myself in the Clinic

 What are my options for immunotherapy?

e Should | use PD-1 monotherapy or
combination with CTLA-4?

e What should | choose between

immunotherapy or targeted therapy for BRAF+
patients?

.
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Melanoma Cell

(€] 24 = RAS
SOS

- | S RAFY

brafenib |
vemurafenib
encorafenib (LGX 818)

- - - v
MEK inhibitor
trametinib &

cobimetinib
binimetinib (MEK162)

WCelResponses ™

Presented by Georgina V. Long

Presented By Georgina Long at 2016 ASCO Annual Meeting
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o I —.———
Vemurafenib Improves Overall Survival in

Previously Untreated Stage IV BRAF V600 Mutant Melanoma

Vemurafenib (N=336)

60— Dacarbazine (N=336)

Overall Survival (%)

204 Hazard ratio, 0.37,
10— P<0.001

o0 1 2 3 4 5 =Y r 3 9 10 11 12

Mo. at Risk
Dacarbazine 336 283 192 137 98 (. ) 39 20 = 1 1
Vemurafenib 336 320 266 210 162 111 80 35 14 6 1

oo
=]

Chapman, et al. N Engl J Med. 2011;364:2507
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MAPK Pathway Targeted Therapy

BRAFi (dabrafenib) BRAFi + MEKI ph Il studies
PFS HR, 0.37 vs DTIC!
Hyperproliferative skin AEs mutBRAF + trametinib (D + T)

PFS HR, 0.67 vs dabrafenib®
OS HR, 0.71 vs dabrafenib?®

PFS HR, 0.56 vs vemurafenib?
OS HR, 0.69 vs vemurafenib®

BRAFi (vemurafenib)
PFS HR, 0.38 vs DTIC?
Hyperproliferative skin AEs

MEKi (trametinib)
PFS HR, 0.45 vs chemotherapy? Vemurafenib + cobimetinib
PFS HR, 0.58 vs vemurafenib®
OS HR, 0.70 vs vemurafenib®

Decreased hyperproliferative skin AEs*>®

1. Hauschild A, et al. Lancet. 2012;380(9839):358-365.

2. McArthur GA, et al. Lancet Oncol. 2014;15(3):323-332.
3. Flaherty KT, et al. N Engl J Med. 2012;367(2):107-114.
4. Long GV, et al. Lancet. 2015;386(9992):444-451.

5. Robert C, et al. N Engl J Med. 2015;372(1):30-39.

6. Atkinson V, et al. Presented at: Society for Melanoma Research 2015 Congress.
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coBRIM: Overall Survival

100—

80—

60—

0§, %

40—

20—

HR 0.70 (0.55-0.90), p 5 0.005

1 1 | |
o) 6 12 Months 18 24 30

B T Y

Atkinson V, et al. SMR 2015
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Questions | Ask Myself in the Clinic

 What are my options for immunotherapy?

e Should | use PD-1 monotherapy or
combination with CTLA-4?

 What are my options for targeted therapy?

.
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Phase Il KEYNOTE-00G:

PFS In Prespecified Subgroups

Overall 557
555

Male 323
336

Female 234
219

Age <65 319
g y 318
Age 265 238
g y 237
White race 545
543

us 114
111

Rest of world 443
444

ECOGPS0O 384
377

ECOGPS1 173
178

'|'-|- Xl 'H' JRTTLETRLET

First-line therapy 364 —=
366 =
Second-line therapy 193 ——
188 —=T
PD-L1 positive 450 —=-
446 -
PD-L1 negative 96 —=—r
101 —=-
BRAF wild type 347 —=-
348 —=-
BRAF mutant, 95 —

Erior anti-BRAF 96 ;
BRAF mutant, 110

no prior anti-BRAF 108 =
No prior 537 -
immunotherapy 536, =

Favors Pembro

Hazard Ratio

™ pembrolizumab Q2W vs ipilimumab

Analysis cut-off date: September 3, 2014.

accc-iclio.org

Favors IPI

10

™ pembrolizumab Q3W vs ipilimumab

1 Favors Pembro

O

ICLIO

Favors IPI
Hazard Ratio

A GO C
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KEYNOTE-O01: Phase |

RECIST Response (v1.1)

Total population n=581 Treatment naive n=152

100 - o 100
80 1 ORR 303A) 80 ORR 45%
60 A CR SA) 60 CR 14%
40 - 71% = IPIT 40 80% = 2 mg/kg Q3W
= 10 mg/kg Q2W

-20 A

-40 -

-60 - - | 60 -

Change From Baseline, %
o

%01 Median Change: s | Median Change:
-100 - -36% 100 . -54%
Analysis cut-off date: October 18, 2014; Median follow up 21 mo Daud A, et al. ASCO 2015
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BRAF Inhibitors
/\/ Second line \A

IDéihafeﬁN?z

Phase 1
RR 56%
PFS

OS 13.8

v/eiénzrahinibl

57%
6.7

15.9

\

3
57%
6.9
13.6

1
56%
5.5

/ 2
59%
6.3

13 1

\

59%
6.9
18.2

oy o

1. Chapman PB, ef al. N Engl J Med 2011;364:2507-2516 (updated Chapm
2. Hauschild A, et al. Lancet 2012;380:358-365 (updated Hauschild et al. ASCO 2013); Ascieno PA, et al. J Clin Oncol 2013; 31:3205-3211.
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COMBI-d: Normal LDH? and < 3 Disease SitesP®

1.04

0.8 -

0.6 -

0.4 4

PFS Probability

0.24

0.0 Dabrafenib + Placebo (

PFS

Dabrafenib + Trametinib (n = 76)

3-y PFS,138%

Number at risk

D+T

2 Baseline LDH = ULN; P Any organ at baseline with 2 1 metastasis could be counted as a single disease site; +, censored.

0

76
96

T T T T
6 12 18 pL 30 36 42

Months From Randomization

56 39 34 28 25 19
64 41 25 16 5 3 0

accc-iclio.org

OS Probability

OS

1.04

Dabrafenib + Trametinib (n = 76)
0.8

2-y 0S, 68 %
3-y OS, 62%
0.6 . :
0.4 3 s
0.2 : '
0.0_ 1 Jl ! ‘ -— E :
0 6 12 18 24 30 36 42 48

Months From Randomization
Number at risk

D+T 76 72 62 52 46 41 35 4 0
) 96 93 77 65 56 45 36 2 0

Presented by Keith Flaherty, ASCO 2016
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EA6134: Ipi/Nivo to D/T vs D/T to Ipi/Nivo

Arm1:

Ipi 3/Nivo 1 D150 BID /

mgl/kgl/ q
3wks x 4 TZ mgQd

ECOG PS = -
1. o +Maint Nivo

1. 0
2. 1

Ipi 3/Nivo 1
Arm2: mg/kg q
3wks x 4

D 150 BID / +Maint Nivo
T 2 mg Qd

ECOG and SWOG protocol — Atkins, Chmielowski
Anticipated opening 6/2015

LDH
1. Normal
2. Elevated

mMN-2002Z2>3%

ASC@ Annual ‘15

Meeting

Presented By Michael Atkins at 2015 ASCO Annual Meeting
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How | Treat Metastatic Melanoma

Diagnosis of metastatic melanoma

BRAF mutation test

BRAFV00 mutation
negative

positive

[ BRAFV690 mutation

Anti PD-1

Combo anti CTLA4/anti
PD-1

Ipilimumab

(O\
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Overview

* |ntroduction and Background
* Questions | ask myself in the clinic
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How Can Immunotherapy be Optimized and
Improved?

e Addition of other checkpoint modulators
* BRAF/MEK Combination

e Reduce toxicity of combination therapy

— Lower dose ipilimumab

 Can we “injure” the tumor to render it more

vulnerable to systemic immune attack?
— Oncolytic therapy
— Radiation/Chemotherapy

- A
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T-Cell Immune Checkpoints

Activating Inhibitory
receptors receptors

— CTLA4 )::
PD-1
OX40

Py
F= o
Ve

TIM-3 z_,&
CD137

BTLA
CD27

'S

Agonistic Blocking
antibodies T cell antibodies
stimulation

Meliman | et al. Nature. 2011 ;480:481-489.

Presented By Scott Gettinger at 2014 ASCO Annual Meeting
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IDO and T Cells

Macrophages

= }X\
Treg

JOGER : | Tryptophan Kynurenine ¢
CD8 T cells apoptosis Switch to T reg

T CD8 \I,T reg

)
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KEYNOTE 252//ECHO 501:Trial Design

Subjects with
unresectable or
Metastatic MEL have
baseline biopsy
to identify PD-L1
status

accc-iclio.org

iy

Stratified by

PD-L1
expression
status,
BRAF mutation
status

ZO~-HABPN—"Z2Z00Z> 2

Pembrolizumab 200 mg
+

Epacadostat ‘
, . Survival
Follow up*

\ Pembrolizumab 200 mg ’

+

Placebo

*Survival follow up will include post treatment
imaging for subjects who discontinue treatment for
reasons other than PD until documented PD, death,

withdraw consent, or start of a new anti-cancer

treatment )
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Pembrolizumab in Combination With
Dabrafenib and Trametinib for
BRAF-Mutant Advanced Melanoma:
Phase 1/2 KEYNOTE-022 Study

Ribas A1 Hodi F52; Lawrence D¥; Atkinson VW4 Starodub A3; Carlino MS%, Fisher RT; Long GW9S;
Miller, Jr. WH?; Huang Y% Diede SJ"; Ebbinghdo= ST ~"Hamid 012

Figure 2. Part 2: dose expansion.

Dabrafenib 150 mg BID

Trametinib 2 mg QD

embrotzuman 2 maa asw? 1 1 1 rTr 1

Week 0 3 & 12 15 18 21 24 27 230 33 36 / 105

="t

BID = mwice daily: Q3W = once every 3 wesks; QD = once daily.

J
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KEYNOTE 022: Pembrolizumab in Combination With
Dabrafenib and Trametinib

Longitudinal Change From Baseline in Tumor Maximum Percentage Change From Baseline in Tumor

1001 100+
80+
60+
40+
20+

04
-20-
-40-

-60-
-1004

T T T T T T T -80 -
0 10 20 30 40 50 60 70
Time, weeks -100-

754

Change From Baseline, %

Change From Baseline in Sum of
Longest Diameter of Target Lesion, %

aAssessed in all patients who received 21 dose of study treatment (n = 13). "Only patients with measurable disease per RECIST v1.1 by
investigator review at baseline and 21 post-baseline tumor assessment were included (n = 13). ¢In patients with confirmed response
only. Data cutoff date

Ribas A, et al. J Clin Oncol. 2016;34(suppl): Abstract 3014.
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GV Long et al. SMR 2015.

KEYNOTE-029: Study Design

Dose Run-in Dose Expansion
(Part 1A) (Part 1B)

Patients Patients

* Advanced melanoma, Pembro 2 mg/kg Q3W * Advanced melanoma

any number of prior * Any number of prior
therapies OR up to 24 months Tolerable therapies

« Advanced clear cell + Basedon * No prior anti-CTLA4

RCC, 21 prior therapy Ipi 1 mg/kg Q3W DLT Rate or anti-PD1/PDL1

* No prior anti-CTLA4 X 4 doses + ECOGPS0or1
or anti-PD1/PDL1

- ECOGPS0or1

Primary end point: Stop Primary end point:

Tirmiti s i development
Dose-limiting toxicity (DLT) rate T Safety

Secondary end points:
ORR, DOR, and PFS
(per RECIST v1.1) and
0S

ClinicalTrials.govidentifier NCTO2089685.
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Immune-Mediated AEs: Incidence

200
18 A Any: 580/0
12 T Grade 3-4: 25%
. |
oM Grade 1-2 = Grade 3-4
[72]
= 10 —
[<}]
SN o
oo 6 -
4 -
= | i
O T T T T T T % T T T T T T T -_l—‘
) w2 2 2 o w2 ~\ < 2 R w2 D> o
&5 &5 & & F §F & & FF T S
o oY S & R < = N > &S ] o &°
$ ¢ RSN ¥ e? & e 3 @ ~
S & \\Q < & o O \°4
SR S & SEE)
&Q ﬁQ =) N Q>
S &00 &
v.
resenreon ASCO ANNUAL MEETING 16 D - eSS OradS B TASR (1719, GTRAS 3 A TR ana Grade 2 Sxfolrative dérmatits (n = 1
Slides are the property of the author. Permission required for reuse. Presenter: GV Long P Data cutoff date: Mar 17, 2016.

Presented By Georgina Long at 2016 ASCO Annual Meeting
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Best Change From Baseline in Tumor Size
(RECIST v1.1, Investigator Review)

Ml PD-L1 positive
100 PD-L1 negative

80 81% ORR — 570A) Il PD-L1 unknown

60
40
20

0)

-20 -
_40 | Median change:
—54.5%

Change From Baseline, %

ANNUAL MEETING 16

f the author. Permission required for reuse. Presenter: GV Long Data cutoff date: Mar 17, 2016.

Presented By Georgina Long at 2016 ASCO Annual Meeting
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Intralesional Oncolytic Therapy
“Injuring the Tumor”

 TVEC (FDA approved)
 PV-10

e |L-12

e HF-10

e Cavatak

|
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MASTERKEY-265 Phase 3 Study Design

T-VEC intralesional

*Up to 4 mL per treatment
m *1st dose 105 PFU/mL m
Unresectable stage Ill or IV *Then 108 PFU/mL Q2W

melanoma X
Treatment naive T-VEC Intralesional

Injectable lesions Pembrolizumab 200mg IV Q3W
No clinically active brain mets
No active herpetic skin

lesions or prior complications
from herpetic infection T-VEC placebo Intralesional

Pembrolizumab 200mg IV Q3W

Treatment until whichever occurs first: 30 (+7)
« CR or PD per irRC-RECIST daeyrf da;ef

* Intolerance
 All injectable tumors disappeared (T-VEC only)
* 2 Years

treatment

T-VEC: talimogene laherparepvec

. O
ICLIO NC,C.C,




Summary & Conclusions

* Checkpoint inhibitors and MAPK targeted agents
have revolutionized the treatment of advanced
melanoma.

* First line immunotherapy in the US is either anti-
PD-1 monotherapy or combination with anti-
CTLAA.

 BRAF+ patients may receive targeted therapy or
immunotherapy.

e Future directions will exploit adding new agents
and lowering toxicity of combinations

. O
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Questions?



Thank you for participating in the
ICLIO Webinar. Presentation
slides and archived recording will
be available at accc-iclio.org
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