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Melanoma

A 4000 new patients in the Netherlands and about
700 will get distant metastases

A 10th place of most frequent diagnosed malignancy
A mean age 45 years

A largely confined to whites

A incidence is increasing and varies around the world

7
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Metastatic Melanoma
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Treatment of metastatic Melanoma

Explore always!

The possiblility
of

radical surgery
1!

7
VUmc //C aaaaaa Center Amsterdam
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Survival after metastasectomy
Number of Risk Factors Median Survival 5-yvear Survival

"""""" No risk factors 14 months 26%

=== 1risk factor 12 months 1%

— 2risk factors 8 months 4%

11 . = ''" 2 3Jrisk factors 5 months 2%
Log-rank p-value<0.0007

Risk Factors:
797 Nodular histology

Number of pulmonary metastases > 2
Disease-free interval £ 5 years
Presence of extrathoracic metastasis
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The J. Thor. and Cardiovasc. Surg.133, 104 2006
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Metastatic Melanoma

single agents

response rate (%)

Dacarbazine
Temozolomide
Fotemustine
Nitrosoureas
Vinblastine
Cisplatin
Taxanes

IL-2

IFN- a

10-20%
10-20%
20-25%
15-20%
15-20%
15-20%
10-15%
10-25%

5-10%

7
VUmc // Cancer Center Amsterdam
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Metastatic Melanoma
phase Il trials

- Dartmouth(cbbpP, BCNU, DTIC, Tamoxifen)
- CVD (CcDDP, vinblastine, DTIC)
- BOLD(bleomycin, vincristine, lomustine, DTIC)

° 50% responses (5-10% CRS)
however

7
VUmc //Cancer Center Amsterdam
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phase lll trials
Combination chemotherapy

Dartmouth versus DTIC
RR 18.5% 10.2%
OS 7.7 months 6.3 months

CDBT Versus DTIC

RR 18.5% 10.2%

OS 7 months 7 months
CVD Versus DTIC

RR 19% 14%

7
VUmc // Cancer Center Amsterdam
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Metastatic Melanoma

conclusions
Combination (immuno)chemotherapy

ALL the combination regimens are
not better than single agent DTIC

7
VUmc //CancerCemerAmsterdam
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Melanoma
Infiltrating lymfocytes
Ladanyi A et al. Clin Cancer Res 2004;10:521-530 AKX Clinical Cancer
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Metastatic Melanoma

adoptive T cell transfer
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Culture with
6,000 1U/ml IL2

Assay for specific
tumour recognition

Nature Reviews | Cancer
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Tumor Immune escape mechanisms

-

Immunosuppression by tumor-derived factors
(IL-10, VEGF, PGE2, TGF-b |DO)

PD-L1 (B7-H1) expression by tumor cells

DC suppression/depletion

T-cell tolerization

T-cell suppression by regulatory T-cells (T-regs)

Reduced T-cell functions (CTLA4, PD1, suppressive factors)
Insufficient avidity of effector T-cells

Insufficient tumor-specific T-cell frequencies

Lack of tumor homing and infiltration by T-cells

10 Tumor antigen and/or HLA down-regulation

11. Tumor apoptosis resistance

O I
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Tumor Immune escape mechanisms

-
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Immunosuppression by tumor-derived factors
(IL-10, VEGF, PGE2, TGF-b |DO)

PD-L1 (B7-H1) expression by tumor cells

DC suppression/depletion

T-cell tolerization

T-cell suppression by regdfatory eglls (T-regs)

Reduced T-cell functiong (CTLA4, PD1, suppressive factors)
Insufficient avidity of effedtQr T-
Insufficient tumor-specific T-cell frequencies
Lack of tumor homing and infiltration by T-cells

10 Tumor antigen and/or HLA down-regulation
11. Tumor apoptosis resistance

New immunological strategies are needed
to circumvent these obstacles!
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Ipilimumab (MDX-010)

Apoptosis Proliferation Unrestrained T cel *anti-human CTLA-4 Antibody
Anergy Differentiation proliferation : .. e .
Effector function *high affinity and specificity

*fully human IgG1lk antibody

*blocks the binding of CTLA-4
to B7
*does not mediate ADCC

Nature Reviews | Immunoclogy
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Ipilimumab In Metastatic Melanoma
vitiligo
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<~ _pilimumab in Metastatic Melanoma
T cell infiltrates In the skin
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Treatment of Metastatic Melanoma
Ipilimumab

- 25- 4 2006 16-6- 2006 22-4-2008
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e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 AUGUST 19, 2010 VOL. 363 NO. 8

Improved Survival with Ipilimumab in Patients

with Metastatic Melanoma

F. Stephen Hodi, M.D., Steven J. O'Day, M.D., David F. McDermott, M.D., Robert W. Weber, M.D.,
Jeffrey A. Sosman, M.D., John B. Haanen, M.D., Rene Gonzalez, M.D., Caroline Robert, M.D., Ph.D,,

Dirk Schadendorf, M.D., Jessica C. Hassel, M.D., Wallace Akerley, M.D., Alfons J.M. van den Eertwegh, M.D., Ph.D.,
Jose Lutzky, M.D., Paul Lorigan, M.D., Julia M. Vaubel, M.D., Gerald P. Linette, M.D., Ph.D., David Hogg, M.D.,
Christian H. Ottensmeier, M.D., Ph.D., Celeste Lebbé, M.D., Christian Peschel, M.D., lan Quirt, M.D.,
Joseph I. Clark, M.D., Jedd D. Wolchok, M.D., Ph.D., Jeffrey S. Weber, M.D., Ph.D., Jason Tian, Ph.D.,
Michael J. Yellin, M.D., Geoffrey M. Nichol, M.B., Ch.B., Axel Hoos, M.D., Ph.D., and Walter J. Urba, M.D., Ph.D.
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Treatment of Metastatic Melanoma
MDX-010-20 trial

_ : A Final
N = 750 patients total (1:3:1) Analysis
T T T T T T T T T T T
| vaccin (4 maal elke 3 weken) n=150 ~ Final
ORR
Analysis
I |pilimumab (4 maal elke 3 weken 3mg/kg + vaccin) n=450 ~
Long
Term
I Ipilimumab (4 maal elke 3 weken 3 mg/kg) n=150 — F/U
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Kaplan-Meier Analysis of Survival

1.0 4% _— Ipi + gp100 (A)
: — Ipi alone (B)
0.9 . gp100 alone (C)
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1 2 3 4
Years

- Ipi + pbo gp100 + pbo
1 year 44% 46% 25%
2 year 22% 24% 14%

ASCO 2010 17

Median survival (mo) 10.0 (p.0004) 10.1 (p.0026) 6.3
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Ipilimumab in Metastatic Melanoma
delayed response

Baseline (Day 0) Week 12 (Day 84)

Week 16 (Day112) Week 72 (Day 503)

' il

Hoos A et al. INCI J Natl Cancer Inst 2010;102:1388-1397
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Ipilimumab in Metastatic Melanoma
delayed remissions

Pre-treatment Week 12: progression
10 mg/kg ipilimumab -

|

e

Week 20: regression Week 36:

still regressing
f\‘ ! 0)
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Four Patterns of Response Were
Observed with Ipilimumab Therapy

Response in baseline lesions Response in total tumor burden in the presence of new lesions
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Weber et al. Abstract 9010, ASCO 2008
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Evolution of
mWHO to irResponse Criteria

CR

PR

SD

PD

mWHO
Criteria

All lesions
gone

SPDof index lesions
decreases > 50%

new lesions
not allowed

SPDindex lesions
neither CR, PR or
PD;
new lesions
not allowed

SPDindex
lesions increases
»25% &IOR
PDis basedon
SPD and/or new
lesions

irCR

irPR

irSD

irPD

irResponse
Criteria

All lesions
gone

SPDof index + any
new lesions

Decreases > 50%

new lesions allowed

SPD of index + any
new lesions neither
irCR, irPR nor irPD

new lesions
allowed

SPD of index +
any new lesions
increases > 25%

PDis basedon
SPDonly

SPD = sum of the product of the perpendiculardiameters

Hodi ASC0O2008
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Immune-related Response Criteria (irRC)
Identifies Survivors with Otherwise mWHO PD

Pooled data from Phase 2 studies CA 184-008: ipilimumab monotherapy 10 mg/kg
10

09 4 — mWHO: CR/PR/SD 28%
08 + == jfRC: CR/PR/SD with mWHO PD 10%
0.1 1 — PD under both Criteria 38%

06 1 — Early PD without Follow-up 25%
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Hodi et al, Abstract 3008, ASCO 2008
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Metastatic Melanoma and ipilimumab
mixed response?
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Ipilimumab
reversible inflammatory response
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St Re-induction of ipilimumab
MDX010-20 trial

Best response (by modified WHO criteria) following re-induction

Best Eesponse Patients, n

Prior to re-iduction After re-induction Ipt+ gp 100(n=2%)  [Ipt + pbo (0=9) |gp 100+ pho(n=2)
CE. 0 1 0
Partial response (PE) PR 3* " ’
=D 3 1 0
FD 2 1* 1
CE. 0 i 0
stable Disease (5D) PR ! : ’
sD B 2 0
PD & 2 1
_ . PD 4 i 0
Progressive Dizsease (PI) <D 1 0 0
Thkenown =D 1T 0 0
Best Objective Eesponse (CEAPE), n(%0) 4 (14 EREXY | 0
Drzease Control (CEAFEASTN, n(%a) 15 (52) & (67 | 0

ESMO 2011 abstract 4131
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Ipilimumab in Metastatic Melanoma

Immune related adverse Events

Gastrointestinal
40% (gr 3-4:16%)

Skin (50%)
Hepatobiliary(3-10%)

Endocrine (5%)
Eye

Immune System
Musculoskeletal
Renal
Respiratory
Neurological
Cardiovascular

Colitis (including ulcerative and haemorrhagic),
intestinal, perforation,diarrhea (including haemorrhagic),

duodenitis, gastritis, esophagitis, ileitis, pancreatitis, stomatitis

Dermatitis, vitiligo, rash, pruritis
Autoimmune hepatitis, (increased ALT and AST)

Adrenal insufficiency, autoimmune,hypophysitis,
hypothyroidism, hypogonadism , hyperthyroidism, thyroiditis
Conjunctivitis, episcleritis, ocular inflammation, retinal pigment
changes, uveitis, iritis,

Sarcoidosis, Raynaud, temporal arteritis, hypersensitivity
Arthritis/arthralgia

Granulomatous tubulointerstitial nephritis

Lung infiltration, pneumonitis

Guillain Barre syndrome, meningitis, headache
Myocaditis, heartfailure
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Optimal d Ipilimumab ?
plmal dose Iplhimumab -
284 consented
284 screening/baseline
67 excluded
50 did not meet inclusion criteria
— 8 withdrew consent
3 died
6 other reasons
h 4
217 randomly assigned
v v v
73 allocated ipilimumab 0-3 mg/kg 72 allocated ipilimumab 3-0 mg/kg 72 allocated ipilimumab 10 mg/kg
1did not receive any ipilimumab dose 1did not receive any ipilimumab dose 1did not receive any ipilimumab dose
72 received at least one ipilimumab induction 71 received at least one ipilimumab induction 71 received at least one ipilimumab induction
dose dose dose
49 received all four ipilimumab induction doses 50 received all four ipilimumab induction doses 36 received I-i;g%-quélifg; e (.31:]3K.) n dpens.new i
4 received ipilimumab as maintenance 8 received ipilimumab as maintenance 8 received W'
h 4 Y v
23 discontinued study treatment* 21 discontinued study treatment* 35 discontinued study treatment*
20 unable to assess response 12 unable to assess response 15 unable to assess response
53 analysed for response evaluation 60 analysed for response evaluation 57 analysed for response evaluation
72 analysed for incidence of adverse events 71 analysed for incidence of adverse events 71 analysed for incidence of adverse events

Lancet Oncology 2010 Feb;11(2):168
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Optimal dose Ipilimumab?

Ipilimumab 0-3mg/kg  Ipilimumab3mg/kg  Ipilimumab 10 mgfkg

(n=73) (n=72) (n=72)

Best overall response

Complete response 0 0 2

Partial response

Stable disease 10 16 13

Progressive disease 43 41 36

Unknown (progressive disease by dinical cbservation only) 20 12 15
Best overall respanse rate® 0% (0-0-4-9) 4-2% (0-9-11-7) 11-1% (4-9-20-7)
Disease control ratet 7% (6-8-23.8 26-4% (16-7-38.1 29-2%(19-0-41-1
Mumber (%) with disease control 224 weeks {complete or partial response 0 (0%) [0-0-4-9] 2 (3%)[0-3-07] g (7%} [2-3-15:5]
or stable disease) [95% Cl]
Median {95% C1) overall survival (months) 8.6 (7.712.7) 8.7(6-9-12-1) 11-4 {5-9-16-1)
Survival at 1year 39.6% (28.2-51.2) 39.3% (28-0-50-9) 48.6% (36-8-60.4)
Survival at 18 months 23:0% (13-4-33-6) 30-2% (19-8-41-4) 34:5% (23-4-46-2)
Survival at 24 months 18-4% (9-6-28.2) 24.2% (14-4-34.8) 20.8% (19-1-41.1)
Median (IQR) survival follow-up (months) 83 (3-5-153) 87 (4-0-22:3) 107 (3-6-23:3)
Progression-free survival at 24 weekst 2.7% (0-0-7-3) 12-9% {0-0-25-9) 18-9% (7-9-28-9)
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Survival in melanoma

Proportion alive (%)

- at ricl

10

= Ipilimumab 0-3 mg/kg
= = 3= = Ipilimumab 3-0 mg/kg
= 3= Ipilimumab 10 mg/kg

T
6

[

T
/

[

|
8

5 U o B I T B 7 e 5 5 e
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 3

Time from randomisation (months)



W| N Werkgroep Immunotherapie Nederland voor Oncologie

£

o
dar”

Toxicity ipilimumab
dose dependent?

Ipilimumab 0-3 mg/kg Ipilimumab 3 mafkg Ipilimumab 10 mg/kg

(n=72) {n=71) (n=71)

Immune-related adverse events by area
Gastrointestinal

A 12 3 28

Grade 3-4 0 2 1
Liver

Any grade 0 0 7

Grade 3-4 4] 0 y,
Endocrine

Any grade 0 4 3

Grade 3-4
5kin

Any grade 9 32 13

Grade 3-4 0 1 3
Other

Any grade 1 1 5

Grade 34 0 0 7%
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Study 024: Design

INDUCTION MAINTENANCE *
Ipilimumab 10 mg/kg
Q12w

Ipilimumab 10 mg/kg

Previously Q3W X4

Untreated
Metastatic

Dacarbazine 850 mg/m?
Q3W x8

(N=502)

Placebo Placebo
Q3W X4 Qizw
Dacarbazine 850 mg/m?

e
ince Q3W x8

randomization

(1:1}

. * in absence of
: progression or
] dose-limiting toxicity

I
I
|
|
I
I
1
|
I
I
Melanoma !
I
|
|
I
|
I
|
I
|
|
I
I

Week 1 Week 12
1 t

Baseline First Scheduled Annua 1'11
Tumor Assessment Tumor Assessment presenrcoar ASCE) Meeting

Chapman PB et al. N Engl J Med. 2011, 30;364(26):2507-16



Werkgroep Immunotherapie Nederland voor Oncologie

Study 024: Patient Eligibility

® Key inclusion criteria
— 218 years
— Stage llic, N3 (unresectable) or stage IV
— Previously untreated for advanced disease
— ECOG performance status of 0-1
— Any lactate dehydrogenase (LDH) level

— Regardless of b-raf mutation status or HLA type

® Key exclusion criteria
— Brain metastases (based on imaging)
— Symptomatic autoimmune disease

PRESENTED AT: A8C® Ann::l{?tl 31;‘

Chapman PB et al. N Engl J Med. 2011, 30;364(26):2507-16
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Study 024: Overall Survival

104% — ' Ipilimumab + DTIC

0.9 4 —- 1 - Placebo + DTIC

0.8 5
E 0.7
<
g 0.6 4
-E 0.54
g 0.4
o 0.3 4

0.2

0.14

0.0 .

IlIllllllllllllllllllllllllllllllllll!lllllllllll
0 1 2 3 4
Years
SErsvtilg?tI%gte 1 Year 2 Year 3 Year*
Ipilimumab + DTIC 47.3 28.5 20.8
n=250
Placebo + DTIC 36.3 17.9 12.2
n=252
*3-year survival was a post-hoc analysis —— ASC@' All}\filllfglgé

Chapman PB et al. N Engl J Med. 2011, 30;364(26):2507-16 16
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