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Treatment landscape in stage IV melanoma:
a rapidly evolving field

* Major breakthroughs in stage IV melanoma

* Immunotherapies
* Checkpoint blockades

* Targeted therapies
* MAPK inhibitors

e ... are now entering the field of adjuvant therapies
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Learning objectives

Introduction
 Statistical considerations: cost/benefit ratio in the adjuvant setting
» Biological aspects: residual disease, cancer stem cells (CSCs)
* Unsuccessful adjuvant approaches so far: chemotherapy, vaccines
* Interferon
* Checkpoint blockades
 CTLA-4 blockades: MoA, adjuvant trial results
e PD-1 blockades: MoA, planned adjuvant trials
e Targeted therapies
* BRAF inhibitors: MoA, planned adjuvant trials
 BRAF and MEK double inhibition: MoA, planned adjuvant trials

Conclusion and outlook
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Introduction: Benefit of adjuvant therapy
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Adjuvant did not
change outcome:
patient death

- [Adjuvant benefit ]

Adjuvant did not
change outcome:
patient is cured

-

In typical adjuvant trials, this results in a large number of patients needed to treat:

Adjuvant Interferon - Cochrane Review (Mocellin 2013):

35 participants in order to prevent 1 death
97% of patients exposed for no benefit

~




Adjuvant treatment of melanoma:
weighting benefit vs. toxicity

7

Clinical
benefit

Toxicity,
safety

[ Metastatic setting ]

Due to poor outcome in stage IV
e Higher toxicity and AE might be
acceptable

Toxicity,
safety

Clinical
benefit

[ Adjuvant setting ]

Since a large fraction of patients are
already cured by surgery
* Toxicity and safety are a major concern



Introduction: biological considerations

* Adjuvant therapy aims at eradicating residual, microscopic disease
at the origin of relapses in order to increase the fraction of patients
cured by surgery

 The required biological steps at play might differ significantly from
the metastatic setting where tumor bulk response is pursued

e Cancer stem cells (CSCs) have a different biology

compared to bulk and are drivers of recurrence Bulk tumor

cell
* Lower proliferation rate

e Different antigen expression
* Higher resistance to apoptosis

* (CSCs are, therefore, more resistant to
apoptotic stress (chemo/radiotherapy)

* Their resistance to immune interventions

is being intensively investigated Cancer Stem Cell

* For anillustration in breast cancer, (CSC)

see Liu & Wicha, JCO 2010



Introduction: biological considerations

/ Cure in
adjuvant

“Whether known efficacy of the agent in metastatic melanoma is an absolute
requirement for successful adjuvant therapy remains to be defined”
Sondak & Gibney, Lancet Oncol 2014.
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Strategies that did not show benefits
in the adjuvant setting

More than 25 randomized trials have been conducted in stage II/Ill melanoma
in order to evaluate adjuvant therapies, such as

 Chemotherapy:
* Many are small, underpowered, non-conclusive studies
 BCG and Corynebacterium parvum:
* 20 RCT, all negative but 2 small trials (40 and 73 pts)
 Levamisole
* 5RCT, 1 positive, 4 negative
Most show negative results with some occasional but non-repeatable positive
findings
Some strategies yielded to detrimental outcomes:
e Canvaxin (allogeneic tumor cell-based vaccine): 2 large RCT in 2006
 GMK (ganglioside): 1 RCT (EORTC 18961)
* Interferon-y: 1 RCT (SWOG)
Peptide based vaccinations: will be discussed separately
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Molecular basis of melanoma immunology
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T cell activation & the immune synapse
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Principles of peptide-based immunotherapy
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Peptide-based vaccination with CpG
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LUD 00-018 phase I clinical trial: NCT00112229
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Phase Il validation: GSK Derma Trial

1349 completely resected stage Ill, MAGE-A3 + melanoma patients

2014 Update: Following the MAGRIT announcement, GSK is continuing to
evaluate in the DERMA phase |l whether a gene signature can identify a
sub-population of melanoma patients that would benefit from the same
investigational MAGE-A3 cancer immunotherapeutic. This follows the read-
out of the first co-primary endpoint in September 2013, of DFS in the overall
MAGE-A3 positive population, which was not met. Work is progressing on
the mathematical model (the gene signature classifier) to allow assessment
of DFS in the gene signature population, the second co-primary endpoint in
the DERMA trial. Outcome is expected in 2015.

Accrual: Completed,
first analysis planned for October 2016 (DFS)




Peptide based vaccination: where to go?

Peptide vaccines are able to generate large e
populations of specific effector T cell
(Speiser, PNAS 2011)

L2

... but have not yet delivered on their @

promise! —
Possible solutions: Sh
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Interferon a2b: Mechanisms of action

Complex MoA involving blocking the cell cycle machinery and by stimulating
the immune response, not fully elucidated

e Cellular signaling:
* INF bind to INF-Receptor 1 & 2 and trigger TYK2 and JAK1+2 / STAT
* Immune effects:
e Activation of DC (Santini, J Exp Med 2000)
e Up regulation of MHC and Ag presentation (Cresswell, Traffic 2000)
* Increased CD3 and CD11c cell infiltrates (Moshow & al, JCO 2006)

* Other effects:
* Direct APo2L/TRAIL mediated apoptotic effect (Chawla-Sarkar,
Apoptosis 2003)
e Antiangiogenic by direct endothelial cell inhibition (Folkman, Nature
Rev. Drug Discovery 2007)
For reviews:
* Borden & al. Nature Review Drug Discovery, 2007

e S.Pasquali & al., Current Medicinal Chemistry, 2010



High dose INFa: Overview of adjuvant trials

Trial Size Stage Treatment schedule DFS (01

v HR p HR P
ECOG 1697 1150 I, 1 INFa2b 091 NS 1.01 NS
Agarwala 2011 Pts. 20 MU/m?, d1-5 x4w, IV

(stopped at 3™
interim analysis)

ECOG 1690 405 [IB, Il INFa2b 0.88 0.054 1.07 0.99
Kirkwood 2000 Pts. 20 MU/m?, d1-5 x4w, IV +
10 MU/m?2, 3x/w x48w, SC

NCTCG 262 -1 INFa2a 0.77 0.19 0.88 0.40
Creagan 1995 Pts. 20 MU/m?2, 3x/w x3m, IM
SUNBELT, 218 [11-Sn+ INFa2b 0.82 0.46 1.03 0.90
McMasters 2008 Pts. 20 MU/m?, d1-5 x4w, IV +

10 MU/m?, 3x/w x48w, SC



Intermediate dose INFa: Overview of trials

Trial

EORTC 18952
Eggermont 2005

NORDIC,
Hansson 2011

EORTC 18991
Eggermont 2008

Size  Stage

V

1418 [IB-IlI
Pts.

855 [1B-111
Pts.

1256 I
Pts.

Treatment schedule

INFa2b

10 MU, d1-5 x4w, SC +

10 MU, 3x/w x12m, SC
or 10 MU, 3x/w x24m, SC

INFa2b

10 MU, d1-5 x4w, SC +

10 MU, 3x/w x12m, SC
or 10 MU, 3x/w x24m, SC

PEG-INFa2b
180 MU/w, x8w, SC +
30-90 MU/w, 5 years, SC

HR

0.81

0.83

0.82

DFS

Y

0.12

0.05

0.012

HR

0.88

0.88

0.98

(01

Y

0.40

0.47

0.98



Low dose INFa: Overview of adjuvant trials

Trial

EORTC 18871
Kleeberg 2004

UKCCCR
Hancock 2004

ECOG 1690
Kirkwood 2000

WHO
Cascinelli 2001

AMCG
Pehamberger 1998

SMG
Cameron 2001

Size

V

830
Pts.

674
Pts.

642
Pts.

444
Pts.

311
Pts.

96
Pts.

Stage

1B, Il

1B, 11

1B, Il

Treatment schedule

INFo2b
1 MU, 3x/w, x12 m

INFa2a
3 MU, 3x/w, x 24 m

INFa2b
3 MU, 3x/w, x 24 m

INFa2a
3 MU, 3x/w, x 36 m

INFa2a, 3 MU daily, x3w +
3 MU, 3x/w, x12 m

INFo2b
3 MU, 3x/w, x 6 m

HR

0.96

0.94

0.90

0.95

0.62

0.72

DFS

>0.50

0.60

0.17

0.50

0.02

NS at >
2 years

HR

0.96

0.91

0.93

0.96

0.83

0.81

oS

Y

>0.70

0.30

0.81

0.059

(1)

> 0.50

NS

>0.20



INF-a: Trial overview

Low dose High dose

E1697 (n=1150)

Agarwala 2011
Sunbelt (n=774)
McMasters 2008

E1690 (n=642)

Kirkwood 2000

E1684 (n=287)

Kirkwood 1996

NCCTG (n=266)
Creagan 1995

EORTC-18871 (n=801)
Kleeberg 2004

UKCCCR (n=674)
Hancock 2004

E1690 (n=642)
Kirkwood 2000

FCGM (n=499), p=0.059
Grob 1998

WHO (n=444) DeCOG (n=444)
Cascinelli 2001 Garbe 2008

AMCG (n=311)
SMG (n=96) Pehamberger 1998
Cameron 2001

E1694 (n=880)
Kirkwood 2001

Cave: ganglioside
control arm!

Intermediate
I DFS significant II DFS+0S significant I dose

EORTC-18952
(n=1418)
Eggermont 2005

EORTC 18991 (n=1256)
Eggermont 2008

NORDIC (n=855)
Hansson 2011




Adjuvant interferon: 2013 Cochrane review

THE COCHRANE
COLLABORATION®

Mocellin, S., Lens, M. B., Pasquali, S.,
Pilati, P., & Chiarion-Sileni, V.

Interferon alpha for the adjuvant
treatment of cutaneous melanoma.
The Cochrane Database of Systematic
Reviews

2013



D F S Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio
(SE) IV,Fixed,95% Cl IV,Fixed,95% Cl
Agarwala 201 | -0.09 (0.08) T 128 % 091 [0.78, 1.07]
Cameron 200 -0.228 (0.221) - 1 1.7 % 080052, 1.23]
Cascinelli 2001 -0.133 (0.195) - 1 22% 0.88 [ 0.60, 1.28 ]
Creagan 1995 -0.274 (0.158) - 1 33% 0.76 [0.56, 1.04 ]
Eggermont 2005 -0.128 (0.08) -7 128 % 088 [0.75, 1.03]
Eggermont 2008 -0.175 (0.075) — 14.6 % 0.84 [ 0.72, 097 ]
Garbe 2008 -0.371 (0.156) I 34 % 0.69 [ 051,094 ] |
Grob 1998 -0.301 (0.143) - 40 % 0.74 [ 0.56, 098 ]
Hancock 2004 -0.094 (0.098) T 85 % 091 [075, 1.10]
Hansson 201 | -0.223 (0.091) — 99 % 0.80 [ 0.67, 096 ]
Kirkwood 996 -0.407 (0.144) - 40 % 0.67 [0.50, 0.88 ]
Kirkwood 2000 0211 (0111 - 6.7 % 081 [0.65, 1.01]
Kirkwood 2001 -0.399 (0.118) - 59 % 067 [0.53,085]
Kirkwood 2001a -0.528 (0.306) D 09 % 059 [0.32, 1.07]
Kleeberg 2004 0.049 (0.1'11) - 6.7 % 057084, 1.31]
McMasters 2008 -0.198 (0.278) I.1 % 082048, 141 ]
|k Pehamberger 1998 -0491 (0.211) D 1.8 % 0.61 040,093 ]
[ Total (95% CI) = 100.0 % 0.83 [ 0.78, 0.87 ]
Heterogeneity: Chi* = 1898, df = 16 (P =0.27); I =16%
Test for overall effect: Z = 6.63 (P < 0.00001) .. .
Test for subgroup differences: Not applicable [ PFS pOSItlve StUd 1€S J

0.5 0.7 | 1.5 2

Favours IFN Favours control



Overall survival data | ospositive studies

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio
Fixed 95% Fixed,

SE IV Fixed,95% Cl IV,Fixed,95% Cl

Agarwala 201 | 001 (0.11) — 89 % 101 [081,125]
Cameron 2001 -0.151 (0.231) -1 20 % 086 [0.55, 1.35]
Cascinelli 2001 -0.051 (0.117) — " 79 % 095076, 1.20]
Creagan 1995 -0.105 (0.171) R 37 % 050064, 126]
Eggermont 2005 -0.094 (0.089) T [3.6 % 091076, 1.08]
Eggermont 2008 0.001 (0.09) i [3.3% 100084, 1.19]

[ Garbe 2008 -0478 (0.171) A 37 % 062 [ 044, 087 ] J
[ Grob 1998 -0.357 (0.172)  —— 36 % 070 [ 0.50, 098 ] ’
Hancock 2004 -0.062 (0.116) I 8.0 % 094 [0.75, 1.18]
Hansson 201 | -0.094 (0.103) T 102 % 091074, 1.11]

[ Kirkwood 1996 -0.315 (0.154) - 45 % 0.73[0.54, 099 ] ’
Kirkwood 2000 -0.021 (0.122) I 72 % 098077, 1.24]

[ Kirkwood 2001 -0.328 (0.162) 4.1 % 072[052,099 ] ’
Kleeberg 2004 -0.021 (0.12) — 75 % 098[0.77, 124
McMasters 2008 0.068 (0.256) 1.6 % 1.07 [ 065, 1.77 ]

| Total 95% CI) - 100.0 % 0.91(0.85,097]

Heterogeneity: Chi? = 1493, df = 14 (P = 0.38); I> =6% Excluding Kirkwood 2001\

Test for overall effect: Z = 2.97 (P = 0.0029) HR = 0.92: C| 0.86 to 0.98:

. ; . .Jo,

Test for subgroup differences: Not applicable

uogroup & PP Favours IFN | Favours control Z-test P value = 0.01 b

05 0.7 | 15 2



Toxicity data (Al numbers in %, INF=interferon, HD=High Dose, LD=Low Dose, m=month)

Fever Fatigue Myalgia  Arthralgia Anorexia Dizziness Headache Mood
Trial Arm
G3 G4 G3 G4 G3 G4 G3 G4 G3 G4 G3 G4 G3 G4 G3 @4

Grob
1998 INF <1 O 0 1 <1l <1
Kirkwood P 23| 1 16 1 8 1
2000 LD 308/ 1 2 0
Kirkwood

INF .
2001 21 0.3 4 0 9 1
Hancock

INF
2004 1 0 7 0 3 0
Eggermont 13m 6 1 14 1 7 1 6 1 6 1 4 1 5 1 10 2
2005 »%m 8 1 (12 1 /2 1 2 1 6 1 4 1 5 1 9 1
Garbe

0
2008 L B 08
Eggermont PEG
2008 INE 4 1 15 1 4 1 4 1 6 1
Hansson 13m 1 04 10 5 3 4 4 5 1
2011

25m 1 0 11 5 5 4 3 2 0



Interferon a2b: Conclusion

e Consistent improvement of PFS and, to a lesser extend, OS with a modest
effect

* PFS: no optimal treatment schedule emerged as being superior between,
high dose, low dose or intermediate dose

e (OS: no association between outcome and dose or treatment duration.
* |mportant toxicity

* Does the clinical benefit justify the toxicity?
* No international consensus
* Guidelines are diverging

 What are the options to move forward?
* Better selection of patient population
e searching for a predictive biomarker...




EORTC 18952 and 18991 meta-analysis suggests stage and
ulceration as a predictive biomarker for adjuvant INF

1C Survival 2C Survival
100 - OS ——— 1Ib/llI-N1 + Observation 1001 O S No Ulceration + Observation
= [Ib/llI-N1 + IFN/PEG-IFN 90 == No Ulceration + IFN/PEG-IFN
90 e [||-N2 + Observation = Ulceration + Observation
80 11I-N2 + IFN/PEG-IFN 80 - e J|ceration + IFN/PEG-IFN
£ 701 £ 707
2 60- % 60
o 507 5 50 -
s 401 g 407
£ 30 g 301
20 20 -
10 10 -
0 T T T 1 0 T T T 1
0 2 4 6 8 0 2 4 6 8
Years Years
(o] N Number at risk o N Number at risk
135 384 319 120 8 176 473 362 144 8
252 770 628 323 35 370 863 612 300 36
208 376 223 83 2 167 287 180 59 2
391 655 378 163 17 273 562 394 186 16
Stage IIb/IlI-N1:HR 0-81)(99% CI 0-61-1-09), p=0-07. No ulceratior 1:11 (99% CI 0-86—1- 41), p=0:20.
Stage IlI-N2: HR1-01 (99% CI 0-80-1-27), p=0:92. Ulceration: (99% CI 0-55-0-93), p=0-001
1.0
0.9
bl Stage Il
 Confirmati fthei t of ul ti DFS § 0]
ontirmation o € Impact Oor uiceration on £ 06
2 0.5
i : & 0.4 p=0.0169
for stage lll (SN+) melanoma in the Sunbelt Trial 1~ go41°
024 —— NoIFN
0.1 — IFN
0.0 T T 1T T T T 1 1
! McMaster &al., Ann. Surg. 2010; 0123456738911

DFS (years)



EORTC 18081 (NCT01502696)

e Trial design:

. ~ PEG INF-a-2b, 3ug/kg weekly J

Planned 1200 for 2 years

Breslow > 1.0 mm,

ulcerated,

T(2-4)b NO MO,
| stage Il melanoma Observation J
* Endpoints: * Results:

* Primary endpoint: * primary endpoint data:
April 2020

* RFS
e Secondary endpoint:
* AEs, OS, DMFS, QoL
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Role of CTLA-4 in T cell activation




Other biological mechanisms of action (MoA)

e CTLA-4 is expressed at the surface of melanoma cells and ipilimumab
can mediate ADCC

* Laurent & al. \ /
J. Transl. Med. 2013 Y nksane
. Cell

e Similar Fc-y dependent T-Reg depletion by ADCC that increase the
Teff / Treg ratio

e Simpson & al.
J. Exp. Med. 2013

TCR

* These MoA might have an important role in the adjuvant setting



Impact of ipilimumab on existing / new antigenic

specificities

* Systematic blood collections of patients treated by ipilimumab in our

institution and at NKI (Amsterdam), pre-, during and post-treatment

* Large scale analysis of antigenic specificities (Ton Schumacher)

MD

C/G

OE

 UV-induced peptide exchange and (pMHC) combinatorial coding
e Screening of 145 melanoma epitopes

patient | Pt01]Pt02|Pt03|Pt04|Pt05|Pt06 | Pt07 | Pt08| Pt09| Pt10| Pt11| Pt12| Pt13|Pt14| Pt15( Pt16| Pt17] Pt18| Pt19| Pt20 C on Clu Si on:
rmepoint £ |8 |2 8|2 B|e B|e Ble Ble B|e Ble B|e Bfe B|e B|e B|e B|e B|e Bt e E)e o
s L | * Pre-existing response
Trp2 syy .
sel0ug 1 remained unaltered
gp100 vy :
L l:—. e Appearance of new
MAGE C2 . »l . . e sy
MAGECY = antigenic speC|f|C|t|es
LAGE- M:hl;uo L] . ..
é?f.i':s“ 5 J e Confirms the clinical
an | o A role in T cell priming
s Tl "y -
PR Kvisborg, Science Transl.
LGALS3 rp
i!ll_‘llg-‘kqw MEd. 2014

R by (.



Design of BMS 020 Phase |l study

676 HLA A2+ patients with stage Ill or IV non operable melanoma, 2" line

(1) Ipilimumab 3mg/kg gq3w + vaccination gp100

7

(2) Ipilimumab 3mg/kg q3w + placebo

(3) Placebo + vaccination gp100

Methodology:
Primary endpoint: Overall survival (OS)
Secondary endpoint:  PFS, response rate Hodi & al, NEJM, 2010



Improved OS with Ipilimumab (> 4.5 y FU)

YERVOY + gp100 YERVOY + placebo gp100 + placebo
Survival Rate N=403 (95% ClI) N=137 (95% ClI) N=136 (95% Cl)
1year 44% (0.39,0.49) 46% (0.37,0.54) 25% (0.18,0.33)
2 year 22% (0.17,0.26) 24% (0.16,0.32) 14% (0.08,0.2)
S
©
c
.0
]
o
o
a
1 2 Years 3 4
Comparison HR P-value —_— ziﬁxgz +|gp100 (’;)
Hodi, FS, et al. N Engl J Med 2010;363:711-723 Arms Avs C 0.68 <0.001 arone (6)

Arms B vs C 0.66 0.003 e §P100 alone (€



Pooled analysis of long-term survival data from phase |
and phase Il trials of ipilimumab in metastatic or locally
advanced, unresectable melanoma

1.0
0.9 7
0.8 7 e Abstract 24LBA: Schadendorf, Hodi, Robert,
S 0.7 - Weber, Margolin, Hamid, Chen, Berman,
< 5 - Wolchok, ESMO 2013
c ] . . T .
- Pyar * 4846 patients, various ipilimumab regimens
= i ]
ol ., - * Plateau appears to prolong largely after year 3
o
o 0.3 -
0.2
0.1 — Ipilimumab
] +++ CENSORED
0.0 -
| | | | | | | | | | |
0 12 24 36 48 60 72 84 96 108 120
Months
Patients at Risk
Ipiimumab 4846 1786 612 392 200 170 120 26 15 5 0

Hodi & al, ESMO, 2013



irAE associated with ipilimumab (Hodi & al. NEIM, 2010)

Table 3. Adverse Events in the Safety Population.*
Adverse Event Ipilimumab plus gp100 (N=380) Ipilimumab Alone (N=131) gpl00 Alone (N=132)
Total Grade 3 Grade 4 Total Grade3 Grade4 Total Grade 3 Grade 4
number of patients (percent)
Any event 374 (98.4) 147 (38.7) 26 (6.8) 127 (96.9) 49 (37.4) 11 (8.4) 128 (97.0) 54 (40.9) 8 (6.1)
Any drug-related event 338 (88.9) 62 (16.3) 4 (L1) 105 (80.2) 25(19.1) 5 (3.8) 104 (78.8)  15(114) 0O
Gastrointestinal disorders
Diarrhea 146 (38.4) 16 (4.2) 1(0.3) 43(328) 7(53) 0 26 (19.7) 1(0.8) 0
Nausea 129 (33.9)  5(13) 1(0.3) 46(351) 3(23) 0 52 (39.4) 3(2.3) 0
Constipation 81(21.3)  3(08) 0 27(206) 3(23) 0 34 (25.8) 1(0.8) 0
Vomiting 75(19.7)  6(L6) 1(0.3) 31(23.7) 3(23) 0 29 (22.0) 3 (23) 0
Abdominal pain 67(17.6)  6(L6) 0 200153) 215 O 22 (16.7) 6 (4.5) 1(0.8)
Other
Fatigue 137 (36.1) 19 (5.0) 0 55(420) 9(69) O 41 (31.1) 4 (3.0) 0
Decreased appetite 88 (23.2) 5(1.3) 1(0.3) 35(267) 2(1.5) 0 29 (22.0) 3(2.3) 1(0.8)
Pyrexia 78(205)  2(0.5) 0 16(122) 0 0 23 (17.4) 2 (1.5) 0
Headache 65 (17.1) 4 (L1) 0 19 (145 3(23) 0 19 (14.4) 3(2.3) 0
Cough 55 (14.5) 1(0.3) 0 21(160) 0 0 18 (13.6) 0 0
Dyspnea 46(12.1) 12(3.2) 2(0.5) 19 (145 4(3.1)  1(0.8) 25 (18.9) 6 (4.5) 0
Anemia 41(108) 11(29) 0 15(115) 4(31) 0 23 (17.4) 11(83) O
Any immune-related event 221 (582) 37(9.7) 2(0.5) 80 (61.1) 16(12.2) 3 (2.3) 42 (31.8) 4(3.0) 0
Dermatologic 152 (40.0) 8 (2.1) 1(0.3) 57(435) 2(1.5 0 22 (16.7) 0 0
Pruritus 67 (17.6) 1(03) 0 32 (244) 0 0 14 (10.6) 0 0
Rash 67 (17.6) 5(1.3) 0 25(191) 1(0.8 0 6 (4.5) 0 0
vitiligo 14 (3.7) 0 0 323 0 0 1(0.8) 0 0
Gastrointestinal 122 (32.1)  20(5.3) 2(05) 38(290) 10(76) O 19 (14.4) 1(0.8) 0
Diarrhea 115 (30.3) 14 (3.7) 0 36(27.5) 6(46) 0 18 (13.6) 1(08) 0
Colitis 20 (5.3) 11(2.9) 1(0.3) 10 (7.6) 7(53) 0 1(0.8) 0 0
Endocrine 15 (3.9) 4(L1) 0 10 (7.6) 3(23) 2(L5) 2(15) 0 0
Hypothyroidism 6 (1.6) 1(0.3) 0 2(1.5) 0 0 2 (1.5) 0 0
Hypopituitarism 3 (0.8) 2(0.5) 0 3(23) 108 1(0.8) 0 0 0
Hypophysitis 2(0.5) 2(0.5) 0 2(1.5) 2(15) 0 0 0 0
Adrenal insufficiency 3(0.8) 2 (0.5) 0 2 (1.5) 0 0 0 0 0




Example: guidelines for managing Gl irAE

Assessment of cause
. andseverity

Procedure for adverse effects

mmmossevm-mammm
utmost caution as symptoms of
peritonitis or perforation may be masked

~p  Appropriate symptomatic treatment, continue ipilimumab based on clinical features

Mild diarrhea or colitis

~Jp: Symptomatic therapy

i i

“‘%mm"l Improvement to < grade 1

caueomnmmq,pnmm1mm
wummmdmmnmnm

v
:

No improvement after 5 days or

relapse after reducing steroids l

Signs and symptoms ‘
Colitis, diarrhea, Exclude
blood in stool other
and/or abdominal causes,
pain e.g.
progression
- wioction | [ (grade 1.2)
v Measure
AE severity
o
&Kx:?'d 4 V:lb\“.
8Ly, andcoit
sy ) Seversdiarhea o colis
udog

Kahler & Hauschild, JDDG 2011

+ High-dose steroids, e.g., methyl prednisolone 2
iv. 12 x daily - .

* If symptoms improve: taper drug over at least 4 weeks

No improvement after 5-7 days or
relapse after reducing steroids

'Mbiuudoﬂmlmmw e.g., infliximab
m V.

Catg:n‘ : infliximab is contraindicated in patients with
bowel perforation or

Aoy oy e




Ipilimumab Versus Placebo After
Complete Resection of Stage Ill Melanoma:
Initial Efficacy and Safety Results from the
EORTC 18071 Phase Il Trial

Eggermont AM,! Chiarion-Sileni V,?2 Grob JJ,3> Dummer R,* Wolchok JD,>
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EORTC 18071.
Study Design Treatment up to a maximum 3 years, or until disease

progression, intolerable toxicity, or withdrawal

N=475 INDUCTION MAINTENANCE
Ipilimumab 10 mg/kg | = Ipilimumab 10 mg/kg

High risk, stage I, Q3W X4 Q12W up to 3 years

completely resected ‘

melanoma \ INDUCTION MAINTENANCE

Placebo — Placebo
N=951 N=476 Q3w X4 Q12W up to 3 years

Week 1 Week 12 Week 24
Primary endpoint:

* RFS by independent review committee: time to local, regional, distant
metastasis or death

Secondary endpoints:
« OS, distant metastasis-free survival, AE profile, health related QoL
Stratification factors:
« Stage (IlIA vs. llIB vs. IlIC 1-3 positive lymph nodes vs. lllc 24 nodes)
* Regions (North America, European countries and Australia)

,:’ FORTC Presented by A. Eggermont, ASCO 2014 %/éﬂ‘m@ @fmmx%mgpj



Primary Endpoint: Recurrence-free Survival

(2.7 years /56% of overall patients

Ipilimumab Placebo
reached an RFS event) Events/patients 2341475 2941476
Median RFS, mo 26.1 17.1
HR (95% CI) 0.75 (0.64 — 0.90)
o 1.0 1.% Log-rank P value* 0.0013
o 094 2-Year RFS rate (%) 51.5 43.8
LL 3-Year RFS rate (%)** 46.5 34.8
() 08 T
o . .
S 0.7- **Stratlfled by stage.
o Data are not yet mature.
§ 0.6 -
&) 0.5 — I | i o o
Median: 17.1 mo 4 -
c 04 . : 1
o | :
= 0.3 1 : 1
(@] | 1
2 0.2 —E— Ipilimumab 10 mg/kg : :
a 0.1 - Placebo E :
0 12 24 36 48 60
Patients at Risk
Ipilimumab 475 276 205 67 5 0
Placebo 476 260 193 62 4 0
|$’ EORTC Presented by A. Eggermont, ASCO 2014 The f{m{me ;7/ fgncgrz%gf%pﬁ



Recurrence-free Survival: Prespecified Subgroups

Events/Patients

HR & CI*

Ipilimumab Placebo (Ipilimumab : Placebo)

AJCC 2002 (CRF) '
Stage IIIA 34/98 36/88 —I-I— 0.91 (0.49-1.68)
Stage 11IB 99/213 121/207 —i 0.77 (0.54-1.08)
Stage IIIC 101/164 137/181 — 0.73 (0.52-1.02)

]

]

]

Type of LN+ '
Microscopic 83/210 108/193 —— 0.68 (0.47-0.99)
Macroscopic 151/265 186/283 - 0.83 (0.63-1.10)

]

]

Ulceration |
No 116/257 131/244 ~ 0.84 (0.61-1.17)
Yes 106/197 146/203 —,— 0.67 (0.48-0.93)
Unknown 12/21 17/29 — 1.08 (0.40-2.87)

i

]
B Total 234/475 294/476 -+ 0.76 (0.64—0.90)**

(49.3%) (61.8%) :

025 05 1.0 20 40
Ipilimumab | Placebo
better | better

*95% CI for total, 99% CI elsewhere.
*RFS stratified by disease stage as per CRF.

ESEORTC

Treatment effect: P<0.01
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Safety: Immune-related Adverse Events

% Patients

Ipilimumab (n = 471) Placebo (n =474)
All grades Grade 3-4 All grades Grade 3-4

Any IrAE 90.4 42.0 38.6 2.5
Dermatologic 63.3 4.5 20.9 0
Rash 34.4 1.3 11.0 0

Gastrointestinal 46.3 15.9 17.7 0.8

Diarrhea 41.4 9.6 16.7 0.4

Colitis™ 15.9 7.6 1.3 0.2
Endocrine 37.6 8.5 6.5 0
Hypophysitis 18.3 5.1 0.4 0
Hypothyroidism 8.9 0.2 0.8 0

Hepatic 25.1 10.6 4.4 0.2
LFT increase 19.7 5.3 4.0 0
Neurologic 4.5 1.9 1.9 0

Other 23.6 7.9 4.4 1.7

*Gl perforations: ipilimumab, 6 related (1.3%); placebo, 3 unrelated (0.6%).
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Deaths Related to Study Drug

* Five patients (1.1%) died due to drug-related adverse events
in the ipilimumab group:

— 3 patients with colitis (2 with Gl perforations)
— 1 patient with myocarditis

— 1 patient with Guillain-Barré syndrome

* No deaths related to study drug were reported in the placebo
group

lr’ EORTC Presented by A. Eggermont, ASCO 2014 %]é,/m p/mmggx/émyj



Summary/Conclusions

e Study EORTC18071/CA184-029 met its primary endpoint of a significant
improvement in RFS with 10 mg/kg ipilimumab vs placebo

— Median RFS ipilimumab 26.1 mo vs placebo 17.1 mo; HR (95%Cl)=0.75 (0.64—
0.90), P=0.0013

e Results from prespecified subgroup and sensitivity analyses show a
consistent pattern with HRs favoring ipilimumab relative to placebo

 Data remain blinded for OS and DMFS and will be reported at future
congresses

» Safety profile is generally consistent with that observed in advanced
melanoma, although the incidence of some irAEs (e.g., endocrinopathies)
were higher in this study

— Most irAEs were managed and resolved with established treatment algorithms

* Ongoing second phase Il study in adjuvant setting (E1609), evaluating
ipilimumab at 3 or 10 mg/kg vs high-dose IFN

,:’ FORTC Presented by A. Eggermont, ASCO 2014 %/éfﬁm# @fmmmr%mgpj



Ongoing key
adjuvant trials
In melanoma

« PD-1 blockade

« MAPK inhibition

26-30 September 2014, Madrid, Spain

CONgress
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Biology of PD-L1 expression

@ Oncogenic origin

@ Tumor @ |

antigen

PD-L1 PD-1

Oncogenic
event

@ Induced by chronic inflammation

\’hmw /  MHCI TR
o Lo—

STAT —>

PD-L1 PD-1

IFN-y



Complex role of the PD-1/PD-L1 axis

=

gt PM

Cell \‘ cD28 v , BY:
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\ TLA4 e

PD-L

*‘ BTLA
CD160

B7-1 pMHC
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Overall survival (not randomized)

Treatment Option

Historical control: M1c
(Balch, JCO 2009)

CTLA-4 blockade

Response rate

(Hodi, NEJM 2010; Wolchok, Ann Oncol 2013)

PD-1 blockade (pembrolizumab)
(Ribas, ASCO 2014 & Kefford, ASCO 2014)

PD-1 blockade (nivolumab)

(Topalian, JCO 2014)

Died/Treated

Median, months
(95% Cl)

80

(+2}
o
1

Overall Survival (%)
B

N
o
L

60/107

1 mg/kg q2w

16.8 (12.5 to 31.6)

Nivolumab 0.1, 0.3,

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51

Time Since Treatment Initiation (months)

Topalian, JCO 2014

NA: Not Available,
NR: Not Relevant

1 year OS rate 2 year OS rate

NR 33% 19%
11% 46% 24%
34% 69% (60%)
31% 62% 43%
100
90
80
g 70+
3R “4 W
g 50
T 40
g
) 30
204
10
0 T T T T T T \ T T ]
0 2 4 6 8 10 12 14 16 18 20
Number at risk Time (mogiie)
Pembrolizumab 2 mg/kg 89 86 76 69 66 57 42 29 16 1 0
Pembrolizumab 10 mg/kg 84 78 65 61 55 50 37 18 12 1 0

Robert, Lancet 2014



PD-1 blockade: Adjuvant trials

* Following the success of PD-1 blockade in the metastatic setting, these
molecules are now moved into the adjuvant with randomized phase Il

e EORTC 1325: “Adjuvant immunotherapy with anti-PD-1 monoclonal
antibody Pembrolizumab (MK-3475) versus placebo after complete
resection of high-risk Stage Ill melanoma: A randomized, double-blind
Phase 3 trial of the EORTC Melanoma Group”

e Pembrolizumab 200 mg

900 high risk,
g3w x 1 year
stage lll, fully
resected
melanoma Observation

Endpoints:

* Primary: RFS

 Secondary: RFS for PD-L1 high, overall survival,
distant metastasis-free survival (DMFS)
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Targeted therapies in stage IV

melanoma: main trials

( COMBI-v: BRAFY600 )
* D+T vs. vemurafenib
* Stopped for positive

. OS atinterim on 07/14 |

 COMBI-dS: BRAFY60 )
* D+T vs. dabrafenib
« RR 67%,

_* HR OS/PFS: 0.63/0.75

(Other combos: R
* V + cobimetinib
* Encorafenib +

Preclinical programs:
* Allosteric inhibitors !

\_ binimetinib y

Melanoma

cell

SEEEE

ks |

-

=

\_ Y.
(BREAK-33: BRAFV600 ) (BRIM-32: BRAFV600 )
* Dabrafenib vs. DTIC | * Vemurafenib vs. DTIC
* RR47%, * RR57%,
° HR OS/PFS: 0.61/0.30 J HR OS/PFS: 0.70/0.38 p
(Phase II5: NRAS™t ) (* Metrict: BRAFV600 )
* Binimetinib (MEK162) * Trametinib vs DTIC
* RR 20%, * RR 22%,
\° HR OS/PFS: NA / NA J L HR OS/PFS: 0.54/0.45 y
( Preclinical & clinical: )
* Allosteric and ATP
competitors’
\_* GDC-0994 in phase | /

1 Ostrem, Nature 2013; 2 McArthur, Lancet Oncol 2014; 3 Hauschild, Lancet 2012; 4 Flaherty, NEJM 2012;
> Ascierto, Lancet Oncol 2013; ® Long, ASCO 2014; 7 Wong, Molecular Cancer 2014, NA: Not Available
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Adjuvant trials with BRAF inhibitors

* Vemurafenib is currently being tested in the adjuvant setting in a phase Il
trial: BRIM-8 / NCT01667419

/High risk, fully
resected,
BRAF V600E/K
melanoma,
stage llc—llIc

Vemurafenib 960 mg BID, one year

Placebo, one year

Duration: 1 year (all arms)
Endpoints:
* Primary: DFS

 Secondary: OS, DMFS, safety (SCC!), Qol, pharmacokinetics
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Impact of MEK inhibitors on KA & cuSCC

 The incidence of 2" cutaneous lesion is reduced with BRAFi + MEKi

(BRAFirelatedculE  DAlone(¥)  D+T(%)

cuSCC + KA 9 2

Hyperkeratosis 32 3 COMBl-d,

Skin papilloma 21 1 Long, ASCO 2014
New primary melanoma 1 <1

Non-cutaneous malignancy 1 <1

* Pre-existing BRAF inhibitor induced lesion can also be cleared by the
addition of a MEK inhibitor:

Peters, Melanoma Res 2014 & Robert, Melanoma Res 2014 (Editorial)




Adjuvant trials with BRAF + MEK inhibitors

 Combination of dabrafenib + trametinib is currently being evaluated
in the adjuvant setting: Combi-AD / NCT01682083

Dabrafenib 150 mg BID +
Trametinib 2 mg daily

[High risk, fully
resected,
BRAF V600E/K
melanoma,
stage llla —lllc

Placebo

Duration: 1 year (all arms)
Endpoints:
* Primary:. RFS

 Secondary: 0OS, DMFS, safety (SCC!),
freedom from relapse

Results: Data for primary endpoint expected 07/2015



Conclusion congress

A new erais starting in the adjuvant setting!

* Clinical recommendations:
* Inclusion in ongoing / upcoming clinical trials!

e Checkpoint blockade
e CTLA-4 blockade
* PD-1 blockade

e MAPK inhibition
 BRAF inhibitors
e BRAF + MEK inhibitors

26-30 September 2014, Madrid, Spain esmo.org
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Thank you
for your attention!
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