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Sopravvivenza globale per il melanoma metastatico
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Negli ultimi 30 anni non vi sono stati miglioramenti di rilievo in termini di
sopravvivenza globale nel melanoma metastatico

*Korn EL et al. J Clin Oncol 2008;26(4):527-34.

* Dummer R, Hauschild A, Jost L. Cutaneous malignant melanoma: ESMO clinical recommendations for diagnosis, treatment
and follow-up. Ann Oncol 2008;19 Suppl 2:ii86-8.

* Garbe C, Peris K, Hauschild A, et al. Diagnosis and treatment of melanoma: European consensus-based interdisciplinary
quideline. Eur J Cancer;46(2):270-83.
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 Tcellresponses are regulated
through a complex balance of
inhibitory (‘checkpoint’) and
activating signals

 Tumours can dysreqgulate
checkpoint and activating
pathways, and consequently
the immune response

» Targeting checkpointand
activating pathways is an
evolving approach to cancer
therapy, designed to promote an
immune response
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CLINICA: DOMANDE E RISPOSTE

1) Quali farmaci possiamo utilizzare?

2) Qual ¢ il pattern mutazionale minimo da
richiedere?

3) Quando dobbiamo richiedere la mutazione
e in-quali pazienti”?

4) Su quali campioni dobbiamo chiedere la
mutazione?

5) Quale terapia in base alla mutazione?
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Genomic Classification of Cutaneous Melanoma
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PD-L1 marks a subset of melanomas with a shorter
overall survival and distinct genetic and morphological
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Melanoma Molecular Profiling

60% BRAF WT

BRAF 39.4%

GNA11 1.6%
CTNNB11.1%
KIT 2.9%

Mutation Distribution
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A Melanoma Molecular Disease Model
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CLINICA: DOMANDE E RISPOSTE

1) Quali farmaci possiamo utilizzare? Anti-BRAF,
anti-MEK, c-Kit inhibitors, anti-CTLA4, anti-PD1
2) Qual ¢ il pattern mutazionale minimo da

X

richiedere? BRAF (NRAS), cKIT (sede e dopo
terapie di prima linea)

3) Quando’ dobbiamo richiedere la mutazione e Iin
quali pazienti?
4) Su quali campioni dobbiamo chiedere la

mutazione?
5) Quale terapia in base alla mutazione?
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CLINICA: DOMANDE E RISPOSTE

1) Quali farmaci possiamo utilizzare? Anti-BRAF,
anti-MEK, c-Kit inhibitors, anti-CTLA4, anti-PD1

2) Qual € il pattern mutazionale minimo da
richiedere? BRAF (NRAS), cKIT (sede e dopo
terapie di prima linea)

3) Quando dobbiamo richiedere la mutazione e in
quali'pazienti? Stadio Ill non operabile, stadio IV

4) Su quali campioni dobbiamo chiedere la

mutazione?
5) Quale terapia in base alla mutazione?
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Raccomandazioni

per la determinazione
dello stato mutazionale
di BRAF nel melanoma

Il campione istologico
ADn @

* |l campione istologico puo essere rappresentato da lesioni
primitive o metastatiche (cutanee, linfonodali o viscerali).

* E’ comunque preferibile un campione di lesioni
metastatiche, nelle quali la componente di cellule
neoplastiche e in genere maggiormente rappresentata
rispetto a quanto osservato nei melanomi primitivi.

* |l tessuto tumorale puo essere prelevato mediante una
biopsia incisionale o essere costituito da un campione
operatorio.

* l'indagine molecolare puo essere eseguita: 1) su tessuto
fissato in formalina e incluso in paraffina (FFPE); 2) su
campione tissutale fresco; 3) su tessuto congelato a -80°C.
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BRAF/NRAS Mutation Frequencies Among Primary
Tumors and Metastases in Patients With Melanoma
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Table 2 Consistency Between BRAF/NRAS Mutation Status in Primary and Secondary Lesions in Patients With Melanoma anckMu'an atterns in Those in
Whom There Were Discrapancies -_—a 4
| \

Patients With Consistent Mutation Patterns

> 5
Mutation Patterns Among Discrépant Paired Samplas

{secondary v primary melanoma samples) BRAF . NRAS
Tissue Type No. of Samples No. % Primary Tumor ~ Metastasis « Primary Tumor  Metastasis
Lymph node metastases 84 78 a3 VB00K wt e N we wi
wt v1.‘5397}?1 wt wt
wt . VB0OE wt wt
> wt . . VB0OE wt wt
Wt ™ VBOOE wi- wt
I W VBOOE wt wt wt
Visceral metastases 25 N2 96 VB00E wt wt wt
Brain metastases 20 | a8 K j 80 V6B00E Tt wt wt
\\' | wt wt wt Q1L
,\ 4 wt wt wt Qe1L
wt wt wt Q61R
Skin metastases 36 27 75 wt wt wt Qs1L
VB00E wt wt wt
VB00E wt wt wt
wt wt QB61R wt
wt VE00E Q61R wt
wt VB00E Q61R wt
wt VB00E wt wt
wt VE00E wt wt
VB00E wt wt wt

Abbraviation: wt, wild-type.

RI-TESTING su nuove lesioni

Table 1. Somatic Mutations Detected in BRAF and NRAS Genes Among In
Vivo (primary and secondary tumor sites from patients with melanoma)
and In Vitro (melanoma cell lines) Samples

Frequency of Mutations and Subtypas

BRAF or
NRAS
Ny of BRAF Mutation NRAS Mutation Mutation
Sample Samples Subtype No. % Subtype No. % No. %
Primary tumor - 102 o M43 15 15 59 58
VE00DE 40 Q61R 10
VE00! 3 Q6L 3
JE0oD T Q61K 2
All metastatic sites 188 Si 48 28 15 119 63
/600E 183 Q61R 17
VE00K ™ 6 Qe1L 8
VveooD 1 Q61K 3
L597R 1
Lymph node
metastasas 24 40 48 12 14 52 62
VBOOE 36 Q61R 9
VB0OK 3 Q61K 2
L597R 1 Qe61L 1
Brain metastasaes A4 21 48 10 23 31 70
VE00E 18 Q61R 4
VBOOK 2 Qe1L 6
VBooD 1
Skin metastases 36 19 53 3 8 22 61
Locoregional 22 11 50 2 9 13 59
Distant 14 8 57 1 7 9 64
VB00E 19 Q61R 2
Qe1L 1
Visceral metastases 25 11 44 3 12 14 56
Liver 20 9 45 2 10 11 55
Lung 5 2 40 120 3 60
VEB00E 10 Q61R 2
VBOOK 1 Q61K 1
Cell lines 29 17 59 4 14 21 72
VEBOOE 13 Q61L 2
VEOOR 3 Q61K 1
VBoOD 1 Q61R 1




cobas® BRAF V600 Mutation Test

Specificati and mutation detecti
cobas 4800 BRAFY*™ mutation test

How do methods compare by performance?

Limit of detection Analytical | Range of mutations Parameter Requirements
(ie, minimum % of mutant allelesina PR i s = .
vlvil d (yplz background required far sensitivity detected Clinical specimen required FFPET slide
reliable mutation dete ction) (>5-um section)
Limit of detection-of FFRET 5% mutant aliele®
Sequencing/PCR Around 20-30% 80-85% Comprehensive J,::m, m,'m,f:,m, withih ,5%m p.
PLA-LNA clamp Reportedly below 1% Limited DNA ,eq:,:mn. withih 125 ng
ARMS (Therascreen) Up to 1% 90-95% Limited e Mutation detection
PCR Invader® Limited V600 isoform Agreement with
Sanger sequencing
Pyro-sequencing Reportedly 1-10% 90-95% Near comprehensive
V600E 97 3%
High-ResolutionMelting (HRM) 10-20% 80-85% Near comprehensive V600K 65.8%
Other V600 Not established®
SNaPshot® 5-10% Abbreviation: FFPET, formalin-fix 4 parafin-embedded
tissue.
PCR/ﬂRFLP 3-10% “Compared with 20% for Sanger sequencing.
Fragment analysis Approximately 5% 90-95% "Irr]\:ufhc'em sample size for assessment of V600D, VE00E,,
al VG00R.
CE-SSCP/DHPLC 5-10% 90-95%

Luke CCR 2012

Types of BRAF mutation | BRAF Mutations Affect Kinase Activity

* Ninety percent of B8RAF mutations in melanoma resultin
substitution at position V6002

c — Alltested mutations at V600 are classified as high-activity
mutants when compared with 8RAFw« vee (w733
— Strong aclivity . . . .
Reduced activity — These mutations constitutively simulate ERK phosphorylation 3
Unknowrvintermediate ¢ Aunifying feature of the high- and intermediate-activity
activity BRAFmutants is that they disrupt the hydrophobic
interaction between the P loop and the activation segment
( D°™.E,G,N, V of the kinase domain?
5. LQ.R.S.V — Thisresults in destabilization of the inactive conformation of
Gt i BRAF, thus stimulating its kinase activity and leading to
Activating segment VvE%. 5 £ G K. M. R g ¥ 2

increased ERK phosphorylation

Exon 15 KO £ 1K, N
s%5. F G, N, R

Kinase domain <

BRAF kinase domain structuPasition 600 is indicated i

G%6. A E.R,V yellow. The BRAF activation segmentis shown in purpl

P-loop dashes indicate the region that was notresolved. The
i 469. loop is shown in green (adapted from Garn et 1.2
Exon 11 (ATP-binding GTT:E.R.S,V,A
domain-glycine rich) BRAF =rapidly accelerat ed fibrosarcoma isoform B; ERK = extra cellular signal—regulated kinase; WT = wild-type.

€ Acids Re2010,38:06527 3.WanPTCera
Cel/2004;6:313-9 4. Pritchard C,e

1. ForbesSA, era

/2004;116:855-67.
2. Garnettl), et & T

77an2007;35:1329-33,




CLINICA: DOMANDE E RISPOSTE

1) Quali farmaci possiamo utilizzare? Anti-BRAF,
anti-MEK, c-Kit inhibitors, anti-CTLA4, anti-PD1

2) Qual € il pattern mutazionale minimo da
richiedere? BRAF (NRAS), cKIT (sede e dopo
terapie di prima linea)

3) Quando dobbiamo richiedere la mutazione e in
quali'pazienti? Stadio Ill non operabile, stadio IV

4) Su quali campioni dobbiamo chiedere la
mutazione? Metastasi preferibile, ri-testing
5) Quale terapia in base alla mutazione?
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Published in final edited form as:
N Engl J Med. 2011 June 30: 364(26): 2507-2516. doi:10.1056/NETMoal103782.

Improved Survival with Vemurafenib in Melanoma with BRAF
V600E Mutation

Paul B. Chapman, M.D., Axel Hauschild, M.D., Caroline Robert, M.D., Ph.D., John B.
Haanen, M.D., Paolo Ascierto, M.D., James Larkin, M.D., Reinhard Dummer, M.D., Claus
Garbe, M.D., Alessandro Testori, M.D., Michele Maio, M.D., David Hogg, M.D., Paul Lorigan,
M.D., Celeste Lebbe, M.D., Thomas Jouary, M.D., Dirk Schadendorf, M.D., Antoni Ribas,
M.D., Steven J. O’Day, M.D., Jeffrey A. Sosman, M.D., John M. Kirkwood, M.D., Alexander
M.M. Eggermont, M.D. Ph.D., Brigitte Dreno, M.D., Ph.D., Keith Nolop, M.D., Jiang Li, Ph.D.,
Betty Nelson, M.A., Jeannie Hou, M.D., Richard J. Lee, M.D., Keith T. Flaherty, M.D., Grant
A. McArthur, M.B., B.S., Ph.D., and BRIM-3 Study Group®

The authors’ affiliations are listed in the Appendix.

Incremento significativo(p<0.001) di OS e PFS.

A Progression-free Survival
100+

90+

Hazard ratio, 0.26; 95% CI, 0.20 to 0.33;
P<0.001

Vemurafenib (N=275)

OS a 6 mesi: 84% vs 64%
RR 48% vs 5%

Progression-free Survival (%)
8
|

207 Dacarbazine (N=274)

Months
No. at Risk

Dacarbazine 274 213 85 43 28 16 10 6 3 0
Vemurafenib 275 268 211 122 105 50 35 16 4 3

oo
oo
oo



9@+k Dabrafenib in BRAF-mutated metastatic melanoma:
a multicentre, open-label, phase 3 randomised controlled trial

Axel Hauschild, Jean-Jacques Grob, Lev V Demidov, Thomas Jouary, Ralf Gutzmer, Michael Millward, Piotr Rutkowski, Christian U Blank,
Wilson H Miller |r, Eckhart Kaempgen, Salvador Martin-Algarra, Boguslawa Karaszewska, Cornelia Mauch, Vanna Chiarion-Sileni,
Anne-Marie Martin, Suzanne Swann, Patricia Haney, Beloo Mirakhur, Mary E Guckert, Vicki Goodman, Paul B Chapman

Summary

Lancet 2012, 380: 35865  Background Dabrafenib, an inhibitor of mutated BRAF, has clinical activity with a manageable safety profile in studies
Publish=donline  Of phase 1 and 2 in patients with BRAF"™-mutated metastatic melanoma. We studied the efficacy of dabrafenib in

June25,2012  patients with BRAF"*"m utated metastatic melanoma.
httpcbe coi 01g/10.1016/
0140-6736(12)60868-X

SceComment page 320

University Hospital,
Schleswig-Holstein,

Methods We enrolled patients in this open-label phase 3 trial between Dec 23, 2010, and Sept 1, 2011. This report is
based on a data cutoff date of Dec 19, 2011. Patients aged 18 years or older with previously untreated, stage IV or
unresectable stage III BRAF"™" mutation-positive melanoma were randomly assigned (3:1) to receive dabrafenib

DepatmentofDematobgy, (150 mg twice daily, orally) or dacarbazine (1000 mg/m?2 intravenously every 3 weeks). Patients were stratified
Kid,Gemmany according to American Joint Committee on Cancer stage (unresectable III+IVM1a+IVM1b vs IVM1c). The prim ary
(ProfAHauschikIMD);  endpoint was investigator-assessed progression-free survival and was analysed by intention to treat; safety was

Aix-Marseille University,
Assistance Publique-Hopitaux
Ao Marcills Hanital Timnna

Dabrafenib (n=187) Dacarbazine (n=63)
Complete response 6 (3%) RC .1>(2%) v
Partial response 87 (47%) 3 (5%)
Stable disease” 78 (42%) 30(48%)
Progress ive disease 10 (5%) 23 (37%)
Not evaluable® 6 (3%) 6 (10%)

Response rate (complete+partial response, n [2%,95%Cl)) 93 (50%, 42-4-57-1) 4(6%, 1.8-15.5)

Dataare numberof patients (%), unkess othenwise stated. * Includes cases determined to have non-target dissaseonly
by independent review. ¥ Includes two cases determined to have no dismse at baseline or post-baseline assessment by
independent review.

Table 2: Best confirmed response to treatment, by independent review

assessed per protocol. This study is registered with ClinicalTrials.gov, num ber NCT01227889.

100
0 A
80
60
50

0
20 4

Progression-freesurvival (%)

10 4

0 T T T T T T T T T

0 1 2 3 4 5 6 7 8 9
Timesince mndomiation (months)
Numberat risk
Dabrafenib 187 182 167 112 98 39 28 7 4 0
Dacarbazine 63 53 32 16 12 5 4 2 0 0

Figure2: Progression-free swivival by investigator assessment (A) and inde pendent review (B)
Progression-free survival (PFS) as assessad by the investigator (A)and by the indepzndant review committee (B).
Patients randomisad to da brafenibare shown in blue, patients randomisad to dacarbazine in red. Tick marks
indicate censcred patients.
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Combined BRAF and MEK Inhibition
versus BRAF Inhibition Alone in Melanoma

G.V.Long, D. Stroyakovskiy, H. Gogas, E. Levchenko, F. de Braud, ). Larkin,
C. Garbe, T.Jouary, A. Hauschild, ). Grob, V. Chiarion Sileni, C. Lebbe,
M. Mandala, M. Millward, A. Arance, |. Bondarenko, ] B.A.G. Haanen,

J. Hansson, ). Utikal, V. Ferraresi, N. Kovalenko, P. Mohr, V. Probachai,
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ABSTRACT

BACKGROUND
Combined BRAF and MEK inhibition, as compared with BRAF inhibition alone,
delays the emergence of resistance and reduces toxic effects in patients who have
melanoma with BRAFV60OE or V600K mutations.

METHOD'S
In this phase 3 trial, we randomly assigned 423 previously untreated parients who
had unresectable stage IIIC or stage IV melanoma with a BRAF V6OOE or V600K
mutation to receive a combination of dabrafenib (150 mg orally twice daily) and
trametinib (2 mg orally once daily) or dabrafenib and placebo. The primary end
point was progression-free survival. Secondary end p oints induded overall survival,
resp onse rate, response duration, and safety. A preplanned interim overall survival
analysis was conducted.
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Table 2. Disease Response, According to the Type of BRAF Mutation.*

Variable BRAF VG0OE or V600K BRAF V600E BRAF V600K
Dabrafenib Dabrafenib Dabrafenib
plus Dabrafenib plus Dabrafenib plus Dabrafenib
Trametinib Alone Trametinib Alone Trametinib Alone

(N-210) (N -210) (N=179) (N -130) (N=-31) (N -30)

Best response — no. (%)

Complete response 22 (10) 18 (9) 19(11) 16 (9) 3 (10) 2(7)
Partial response 118 (56) 0 (43) 102 (57) 30 (44) 16 (52) 10 (33)
Stable disease 54 (26) 69 (33) 46 (26) 62 (34) 8 (26) 7(23)
Progressive disease 13 (6) 19(9) 10 (6) 11 (6) 3 (10) 8 (27)
Could not be evaluated 31 14 ({) 2() 11 (6) 1(3) 3 (10)
Complete or partial responsef

No. ofpatients with response 140 108 121 96 19 12
Percentage (95%,€1) 67 (60-73) 51 (45-58) 68 (60-74) 53 (46-61) 61 (42-78) 40 (23-59)

Probability of Progression-free

A Progression-free Survival, Intention-to-Treat Population
1.0""."‘\. *\ N

o NS
4 S\

TN 3 (N=211); median, 9.3 mo
LN\ 0'7-‘ Dabrafenib ;Ior{g "N
: » § 06 : \
S 05- .
A& 04
0.3

Hazard ratio, 0.75 (95% ClI, 0.57-0.99)
021 p_003

Dabrafenib plus trametinib

0.14
0.0 T T T T T T 1
0 2 4 6 3 10 12 14
Months since Randomization
No. at Risk
Dabrafenib plus trametinib 211 196 164 138 32 33 9 0
Dabrafenib alone 212 173 136 107 63 31 10 0
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Table 2. Investigator-Assessed Best Response (Intenfion to-Treat
Popalation).*
A Dabrafenib
psTrametinb  Vemurafenib
Response (N=351) (N=350)
Type of response — no. (%)
Complete 47 (13) 27 (8)
Partial 179 (51) 153 (44)
Stable disease 92 (26) 106 (30
Progressive disease 22 (6) 38 (11)
Not evaluated 11 (3) 26(7)
Objective response rate
No. of patients with response (%)} 226 (64) 180 (51)
95% Cl 59.1-694 46.1-563
Duration of response (95% Cl) — mo 13.3 (11.0-NR) 7.5 (7.3-9.3)

* Data are missing for one patient in the combinationtherapy group and two
patients inthe vemurafenib group because these patients did not have mea-
surable disease at baseline. NR denotes not reached.

T Included in the objective response are complete and partial responses.
P<0.001 for the between-group difference of 1396 (95% CI, 6 to 20).




Table 2. Efficacy Summary.*
The NEW ENGLAND JOURNAL of MEDICINE Vemurafenib Vemurafenib
and Placebo and Cobimetinib
End Point (N=248) (N=247)
Progression-free survival
ORIGINAL ARTICLE According to investigator assessment{
Median duration — mo (95% Cl) 62 (5.6-7.4) 9.9 (9.0-NR)
- - - . Hazard ratio for death or di i 95% CI Refe 0.51 (0.39-0.68
Combined Vemurafenib and Cobimetinib e o for s dnemse pog=stn 09 . O
in BRAF-Mutated Melanoma According to it by independentheviewfality}
Median duration — mo (95% Cl) AN 6.0 (5.6-7.5) 11.3 (8.5-NR)
James Larkin, M.D., Ph.D., Paolo A. Ascierto, M.D., Brigitte Dréno, M.D., Ph.D., Hazard ratio for death or disease progréSion (9_,;“_0) Reference 0.60 (0.45-0.79)
Victoria Atkinson, M.D., Gabriella Liszkay, M.D., Michele Maio, M.D., S h Eve— 0001
Mario Mandala, M.D., Lev Demidov, M.D., Daniil Stroyakovskiy, M.D., = ’
Luc Thomas, M.D., Ph.D., Luis de la Cruz-Merino, M.D., Caroline Dutriaux, M.D., Best response — no. (%) ..
Claus Garbe, M.D., Mika A. Sovak, M.D., Ph.D., llsung Chang, Ph.D., Complete response \3(‘) 25 (10)
Nicholas Choong, M.D., Stephen P. Hack, M.D., Ph.D., Partial response 100 (40) 142 (57)
Grant A. McArthur, M.B., B.S., Ph.D., and Antoni Ribas, M.D., Ph.D. Stable disease 105 (42) 49 (20)
Progressive disease 2w o 19 (8)
N No compl ponse or progressive di i <1) 0
— Could not be evaluated} 6(2) 12 (5)
A Progression-free Survival s Complete orpartial response
100- \\ N\ | Ne. of patients ‘ m 167
" Percent of patients (95% Cl) 45 (38-51) 68 (61-73)
Pvalue Reference <0.001
£ ‘ Mediand of response — mo (95% Cl) 7.3 (5.8-NR) NR (9.3-NR)
= Vernurafenib + cobimetinib (N=247) _ Overall survival at 9 mo — % (95% ClI) 73 (65-80) 81 (75-87)
2 x O ‘
e
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. . Patients Who H :
@ 3 )
- T DisdorHod  Medien This article was
g i Disease  Progression-free pUbllShed on
20+ : Progression Survival
------ ‘ o. mo September 29,
10 Hazard ratio, 0.51 (95% C1, 0.39-0.68) Vemurafenib + cobimetinib 79 9.9 (9.0-NR)
, P<0.001 Vemurafenib + placebo 128 62 (5.6-7.4) 2014, at NEJM.org.
0 i ; ; ; ; 1'1 1‘3 115
Months
No. at Risk
Vemurafenib + cobimetinib 238 215 152 26 46 14 3
Vemurafenib + placebo 240 200 118 68 34 12 1
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ArmA Arm B ArmC
Ipi + gp100 Ipi + pbo gp100 + pbo
N=403 N=137 N=136

BORR*, % 5.7 10.9 1.5
P-value:Avs C 0.0433

P-value:Bvs C 0.0012

DCRY, %
P-value:Avs C 0.0179

P-value:Bvs C 0.0002

Improved Survival with Ipilimumab in Patients
with Metastatic Melanoma

*: Best Overall Response Rate: CR + PR
1: Disease Control Rate: percentage of patients with CR, PR, or SD

Hodi FS, et al. New Engl J Med 2010;363(8):711-723 M on 1 0 -20 - So praVVivenza g lo ba le

Ipi + Gp100 (A)
—— Ipi + Placebo (B)
—— Gp100 + Placebo (C)

MDX010-20: Randomizzazione

Ipilimumab + placebo (N=137)

Comparison _HR p-value
Arms Avs.C 0.68 0.0004
Arms Bvs.C 0.66 0.0026

Proportion alive

Pazienti
affetti da
melanoma

T N T I | R R T R TR R I IR
1 2 & 4
AGEIS
gp1 oo + placebo (N=1 36) Tasso di sopravvivenza Ipi + gp100 (N=403) Ipi + pbo (N=137) Gp100 + pbo (N=136)
1 anno 44% 46% 25%
2 anni 22% 26% 14%

MN—=00Z>»X

Hodi S et al. NEJM 2010;363(8):711-23 Sopravvivenza globale 10,0 (8,5-11,5) 10,1 (8,0-13,8) 6.4 (5,5-8,7)
mediana (range)
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3-year survival rate= 22%
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Pooled Analysis of Long-Term Survival Data From Phase 11
and Phase III Trials of Ipilimumab in Unresectable or
Metastatic Melanoma

Dirk Schadendorf, F. Stephen Hod#yCaroline Robert, Jeffrey S. Weber, Kim Margolin, Omid Hamid,
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See accompanying editorial on page 1865 and article on page 1873
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Purpose
To provide a more precise estimate of long-term survival observed for ipilimumab-treated patients

with advanced melanoma, we performed a pooled analysis of overall survival (OS) data from
multiple studies.

Methods
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The primary analysis pooled OS data for | 851 patients from 10 prospective and two retrospective
studies of ipilimumab, including two phase [l trials. Patients were previously treated (n = 1,257)
or treatment naive (n = 604), and the majority of patients received ipilimumab 3 mg/kg (n = 965)
or 10 mg/kg (n = 706). We also conducted a secondary analysis of OS data (n = 4,846) with an

1.04 )
Treatment naive
==+ Previously treated
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Overall Survival
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Wy
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Time (months)

No. at risk
Treatment 604 301 106 74 64 60 18 1 (o] 0 0
naive
Previously 1,267 528 264 180 128 110 102 25 15 5 0
treated

Fig2 Subsetanalysis of overall survival (OS) by prior therapy. Nonrandomized
subset analysis of OS in treatment-naive (n = 604) and previously treated (n =

Fig 1. Primary analysis of pooled overall survival (OS) data. Individual patient
data were pooled from 10 prospective trials and two retrospective, observational
studies of ipilimumab in metastatic melanoma (n = 1,861). Median OS was 11.4
months (95% CI, 10.7 to 12.1 months) with a 3-year survival rate of 22% (95%

Cl, 20% to 24%). Crosses indicate censored patients.

1,257) patients with metastatic melanoma who received ipilimumab in 10
prospective trials and two retrospective, observational studies. Median OS was
13.5 months(95% Cl, 11.9to 15.4 months) for treatment-naive patients and 10.7
months (95% Cl, 9.6 to 11.4 months) for previously treated patients, with 2-year
survival rates of 26% (5% Cl, 219% to 30%) and 20% (95% CI, 18% to 23%),
respectively. Crosses indicate censored patients.
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ABSTRACT
Table 2. Response 1o Treatment.* \ )
Nivolamab Dacarbazine | \_‘\.\ o % NI“ SII"hl
Response (=29 e | 3 1004 Hazard ratio for death, 0.42 (99.79% C 1, 0.25-0.73)
Best overall response — no. (%) {
Complete response 16 (7.6) 2 (1.0) a0 p<0‘001
Partial response 63 (32.4) 27 (13.0) -
Stable disease 35 (16.7) 46 22.1) 204 ]
Progressive disease 69 (32.9) 101 (48.6) z 70- . 'VOI m 3'?
Could not be determined 22 (10.5) 32 (15.4) o Dacarbazine
Objective responses: ! £ 60
No. of patients (% [95% Cl]) 84 (400[33.3-47.0)) 29 (13.9 [9.5-19.4]) -é
Difference — percentage points 261 (18.0-34.1) = L0 e
(95% 1) I
Estimated odds ratio (95% C1) 406 (2.52-6.54) 2 404 .
Pvalue <0.001 j 3
Time to objective response — mo : 304 h"-.- m D'.d “d' S T l
Median 21 21 o fan Suviva
Range 70 e 204 no. ftotal no. mo (95% Cli)
Mean 2.6+1.3 2.540.7 104 Nivolumab 50]‘210 Not reached
Duration of response — mo Dacarbazime 96[208 108 (93— 121)
Median (95% Cl) Not reached 6.0 (3.0-not reached) 0 T T T T T 1
Range 0.0-125 11-100 0 3 6 9 12 15 18
Months
No. at Risk
Nivolumab 210 185 150 105 45 3 0
Dacarbazine 208 177 123 32 22 3 0
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(CheckMate 037): a randomised, controlled, open-label,
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Semmary

Backgrownd Nivolumab, a fully human IgC 4PD-1 immune checkpoint in hibitor antibody, can esultindurable responses a0 zom 36 375 84
in patients with melanoma who have progressed after ipilimunab and BRAF inhibitors. We assessed the efficacy and  nuithed O
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in patienis with advanced melanoma. 5140 0615700768
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>% @ Pembrolizumab versus investigator-choice chemotherapy
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Summary
Lancet Oncol 2015;16: 908-18  Background Patients with melanoma that progresses on ipilimumab and, if BRAF"™" mutant-positive, a BRAF or
Publizhedontise  MEK inhibitor or both, have few treatm ent options. We assessed the efficacy and safety of two pem brolizum ab doses
June24 2015 versus investigs hoice ch therapy in patients with ipilimum ab-refractory melanoma.
htp://dxdoiorg/10 1016/

A l:g'-.d!m P:-;l;hnlll)ngh Chemothesapy
( ( @atwol(s-170)
mo_k chbrol:uurrub!rrgl'lg Pogrssbe-h el d por RECET v1L1, by indepeade PP
=~ g4 Pembrolizumab 10 mgfkg Number of events® 129 (724 ) 126,(70%) 155 (87%)
< o Chenmotherapy Mcdia nduration (montls) 272838, 2.9(28-47) 27 (25-28)
E 7 Proportion progression freeat G months 34 (Z7-41) 38% (31-45) 160 (10-22)
; 163" Proportion progresion freeat § months 24 (17-31) 29% 23-37) 8 (4-14)
ﬁ :::r;m:’umthn basedan 12 monttes of b llbw-up (months; 54 (47-60) 5-8(51-6-4) 363-2-41)
_g 2 J . : - HR for deat hord scase progression,t pembrolzuma b s chemotherapy  0-57(0-45073);p-00001F 050 (0:39-0-64);p0 0001t Pef
au l h HR brdeathordesase progression,-pemibmlizuma b 10 mg/kg 5 hef 0-91(071-116) .
g' £ « fﬁ il Ly SR AL R N
= r r ey
10 LL\LI_“\—\_L Number of cvogtf® 122 (68%) 12 (624 ) 157 (88%)
0 T T T T T — T T \ Mediandration {mont b ) 37 (29-5-4) 5-4(38-68) 262428)
i 0 2 4 6 8 10 12 1 16 18 Propartion progrees ion free at Gmo nths 39% (32-46) 45% (37-52) 154 (10-21)
.-""h“"* . { Proportion progression free at 9 months 324 (25-40) 360 29-44) 10% (6-15)
Pemb D levmab 2 mﬁg 180 153 74 53 26 9 4 B 0 0wy Restricted mean duration basedon 12 months of bllow-up (months; 58 (52-6-4) 6.5 58-71) 37 (32-41)
Pembrolzumab10 mgflg 181 158 82 55 39 15 S 1 1 0 post-hocanaby)
Chemotherapy 179 128 43 2 15 4 2 1 o 0 HER for deathordeease progression,t pembrolzumab Uschemotherapy 049 038-062);p<0 00018 0-41 (0-320-52); p<00001L:  Ref
HE fordeathord scase progression,t pembrolizumab 10 mg/kg vs Ref 0-81(0-63-105 p-0-129
2 mg/fhg
B Progression-free survival d per modikied RECST viL1, by mvestigator review
100 Number of events 117 (65%) 108 (B0%) 154 (864 )
- 9. Medianduration (mont s ) 42(31-62) 5-6(4-277) 262.528)
= 0 Proportion prog reesion free at Gmonths 43 (35-50) 48% (40-55) 17 (1223)
g J Proportion progression frecat 9 months 354 (Z7-43) 38w (30-46) 10% (6-16)
3 ’&J HR fordeath o rd case progression,t pemb o lzumab vsc hemotherap 045 (035-0-57);p<0 0001 039 0-0-0515 p-0 0001 Pef
g 9)- \ 5, L 3 ) ;lk b;::mhord'nmscpmgmsbn,f pembro lizuma b 10 mg/kg vs Pef 0-820-63-107); p-0-159
- 1 L ™
§ 40 - 1 - ‘ . il—l !l III Bestoveall s ponse ssessed per RECSTvl 1, by indepeadeat contrl review:
E - S - y -—— J~ i Complete respome 4(24) S5i3%) 1]
g 20 ‘_‘1“_\ | | Partial resporme 34 (19%) 41(234) 8 i4e)
. 10 \_l_\_L_"_‘_‘ ) Stablkedemse 32(18%) 3117 33018%)
o — T || = pro T < B
ot evaba (L 2l e
Mo mbor ot ik 0 2 4 6 é . 1 ! 16 18 Ovesall wes poase dssessod per RECETv1 1, by indepeadeat coatrl review
Pemboleumab 2mgjig 180 152 84 58 32 15 5 2 0 0 Number of patients who res ponded (% [95% C1]) 38 (20 [15-28]) 46(25% [19-32]) 8 ide;[2-9])
Pembrolizuma b 10 myg /g 181 156 101 65 47 19 7 2 2 0 Difference inoverall esponse, 1+ pembrolizumab Vs control 13% (7-21);p<00001 18% (11-27 x p<0 0001 Pef
ChCII'D“EHPy 179 17 & 3 14 4 2 1 0 0 Difference inovenall msponse, 11 pembrolzumab 10 mg/kg vs 2 mgfhg Pef 6 -3 to 14);p=0-2197
Nureatinnaf reonnes




KEYNOTE_OO6 This article was published on April 19,
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Adil Daud, M.D., Matteo S. Carlino, M.B., B.S., Catriona McNeil, M.D., Ph.D., oo \
Michal Lotem, M.D., James Larkin, M.D., Ph.D., Paul Lorigan, M.D., ,'._
Bart Neyns, M.D., Ph.D., Christian U. Blank, M.D., Ph.D., Omid Hamid, M.D., ‘
Christine Mateus, M.D., Ronnie Shapira-Frommer, M.D., Michele Kosh, R.N., B.S.N., 0
Honghong Zhou, Ph.D., Nageatte Ibrahim, M.D., Scot Ebbinghaus, M.D., £
and Antoni Ribas, M.D., Ph.D., for the KEYNOTE-006 investigators*
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Table 2 Response to Treatment. .
' Nivolumab phs
Nivolumab Ipdimumab Ipdimumab

Varable ; (N=316) (N=314 (N=315)
Bestoverdll re ‘\ nsg — no. (%)*

Complete response 28(8.9) 36 (11.5) 7(22)

Partial esponse 110 (34.3) 145 (46.2) 53 (16.8)

Stable disease 34 (108) 41(13.1) 69 (21.9)

Progressive disease 119337.7) 71 (22.6) 154 (48.9)

Could not be d2termined 25(7.9) 21 (6.7) 32(10.2)
Objective response |

No. of patients with response 133 181 &0

9% of patients (95% Q) 437 (38.1-49.3) 57.6 (52.0-63.2) 19.0(14.9-23.8)

Estimated odds ratio (95% Q)i 3.40 (202-572) 6.11 (3.59-1038) —

Two-sided Pvalue <0001 <0.001 -
Time to objective response — mo

Median 278 2.76 279

Range 23-125 1.1-116 25-124
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Valutazione
dell'operabilita
della malattia

(stadio 4)

Inoperabile>

Metastasi iltransito

« Elettrochemioterapia

« Perfusione isolata di arto

MELANOMA

? m 2015 Linee guida

Edizione 2015

1. Trial clinico
2. Nei pazienti non arruolabill in trial clinici:
Valutazione mutazione ERAF +/-NRAS e c-KIT (c-

KIT limitatamente per m. mucosali, acrali o di aree
cutanee cronicamente esposte al sole)

- pz con mutazione V600 di BRAF

a) .~ Hinea BRAF +/- MEK inibitore o ipilimumab

b) Il linea BRAF +/- MEK inibitore o ipilimumab

c) llllineaCT

- pz con mutazione di c-KIT o NRAS

a) llinea ipilimumab

b) Illinea CT

c) Il linea (solo per c-KIT mutati): inibitori C-KIT
(off-label)

-pz senza mutazioni

a) |linea ipilimumab

b) Il linea CT

3. Trattamento RT (mts cerebrali/ossee)



METASTATIC MELANOMA TREATMENT SCENARIO 2015- 2016

_ BRAF WILD TYPE |
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IPILINMAB

\>

_ COMBINAZIONE |

ANTI-BRAF + ANTI-MEK

IPILINIMAB

——>

ANTI-PD1




TARGET THERAPIES &
IMMUNOTHERAPIES

Combining a BRAF inhibitor with an immune-
checkpoint inhibitor offers the potential of
inducing a rapid response from the targeted
agent and durable, long-term survival from
iImmunotherapy



Tempo di induzione della risposta

\
Ipilimumab (Hodi, 2010) 3.18-3.32 n@'««
BRIM-3 (Chapman, 2011) \?\‘ 1.45
BREAK-3 (Hauschild, 2012) 6.2 weeks

)
CheckMa‘t}OGG — Nivo (Robert, 2015) 2.1 mo

CHeckMate 067 — Nivo (Postow, 2015) 2.78



Wolchock, 2010

Hodi, 2010

Robert, 2011

Robert, 2014

Robert, 2015

Wolchock, 2013

Larkin, 2015

Hodi, 2015

Chapman, 2011 BRIM-3

Hauschild, 2012 BREAK-3

Long, 2015 Combi-D

Robert, 2015 Combi-V

Larkin, 2014 Co-BRIM

ipilimumab10 mg/kg

ipilimumab 3 mg/kg ipilimumab

0.3 mg/kg

ipilimumab+gp100
ipilimumab alone
gp100 alone

ipilimumab+dacarbazine
acarbazine+placebo

Nivolumab
Dacarbazine

Pembrolizumab Q2W
Pembrolizumab Q3W
Ipilimumab

Ipi-Nivo Sequenced
Ipi-Nivo Combined

Nivolumab+Ipilimumab
Ipilimumab
Nivolumab

Nivolumab + Ipilimumab
Ipilimumab

Dacarbazine
Vemurafenib

Dacarbazine
Dabrafenib

Dabrafenib+Trametinib
Dabrafenib + placebo

Dabrafenib+Trametinib
Vemurafenib + placebo

Vemurafenib+Cobimetinib
Vemurafenib + placebo

11.1%
4.2%
0

5.7%
10.9%
1.5%

15.2%
10.3%

40%
13.9%

33.7%
32.9%
11.9%

40%
40%

57.6%
19%
43.7%

60%
11%

5%
48%

6%
50%

67%
51%

64%
51%

68%
45%

% di risposta

Ipi: 4.2%- 19%
Nivo: 40%-43.7%
Ipi+Nivo: 40%-60%

Vemu: 48%
Dabra: 50%

D+ T: 64%-67%
V+ C:68%



Studies that contributed data to the
) . . . . current analysis included a dose-
Efficacy and Safety of Nivolumab in Patients With BRAF V600  ranging phase 1 study (CA209-003

. NCT00730639]),19 a ph 1
Mutant and BRAF Wild-Type Advanced Melanoma bomarkor study(CAggg-%se%

A Pooled Analysis of 4 Clinical Trials [NCT016214501).20 a phase 1 study

of concurrent ipilimumab and
nivolumab or ipilimumab sequenced
with nivolumab (CA209-004
[NCT01024231]),21 and a phase 3
[= Editorial page 427 trial of nivolumab monotherapy vs

IMPORTANCE The anti-PD-1therapeutic antibody, nivolumab, has demonstrated clinical Supplemental content at chemotherapy (CA209-037
activity in patients with advanced melanoma. The activity of nivolumab in subgroups of jamaoncology.com [CheckMate037] [NCT01721746] )

matinnts with fimmars which hava usild Bma DD AT Limaca vie moatiands wsith fimmaes hacine

Original Investigation

James Larkin, MD, PhD; Christopher D. Lao, MD, MPH; Walter J. Urba, MD, PhD; David F. McDermott, MD;
Christine Horak, PhD; Joel Jiang, PhD; Jedd D. Wolchok, MD, PhD

Table 2. Summary of Efficacy Data

BRAF Source BRAFWT BRAF Mut
WT Mut n/N ORR (95% Cl) n/N  ORR(95%Cl)
Variable (n=217) (n=74) Overall 57/164 34.8(27.5-42.6) 16/54 29.6(18.0-43.6) —-o—
Baseline LDH
Best overall response, No. (%) level,
<ULN 37/81 45.7(34.6-57.1) 11/29 37.9(20.7-57.7) ——
Complete 9(4.1) 2(2.7) SULN 20/80 25.0(16.0-35.9) 5/24 20.8(7.1-42.2) e
Partial 66 (30.4) 20 (27.0) Prg
- . No 57/163 35.0(27.7-42.8) 5/17 29.4(10.3-56.0) —e—1
Stable disease ‘ ,53 (24.4) 13(17.6) Yes 0/1 0.0(0.0-97.5) 11/37 29.7 (15.9-47.0) e |
Progressive disease 74 (34.1) 33 (44.6) Prior IPI
I\ N No 12/39 30.8(17.0-47.6) 7/18 38.9(17.3-64.3) —e——|
Unknown 15 (6.9) 6 (8.1) Yes 45/125 36.0 (27.6-45.1) 9/36 25.0(12.1-42.2) ——e—
M stage at
Objective response rate, % 34.6 (28.3-41.3) 29.7 (19.7-41.5) study entry
(95% CI)® MO 1/6  16.7(0.4-64.1) 0/3  0.0(0.0-70.8) | PY |
MIA 7/15  46.7(21.3-73.4) 4/5  80.0(28.4-99.5) | . |
Mut over WT, OR (95% CI) 0.8 (0.5-1.4) M1B 12/24 50.0(29.1-70.9) 3/6 50.0(11.8-88.2) —
. L M1C 29/92 31.5(22.2-42.0) 7/32 21.9(9.3-40.0) ——e—
Time to objective response, mo 11 she
Median (range) 2.2 (1.6-14.8) 2.2(1.7-7.9) Positive 35/65 53.8(41.0-66.3) 7/21 33.3(14.6-57.0) e
Negative/  22/99 222(145-317) 9/33 27.3(13.3-45.5) ot
Mean (SD) 3.3(2.2) 3.0(1.7) indeterminate
Duration of objective response,  14.8 (11.1-24.0) 11.1(7.3-22.9) 60 '5°'4°'i"_':n°;1° 0 1°w$°_’3° 40 50 60
median (95% Cl) [range], mo® [1.4-30.5] [2.8-27.6] .

Abbreviations: Mut, mutation; OR, odds ratio; WT, wild-type.

2 Proportion of patients with a complete response or a partial response. 95%
Confidence interval based on the Clopper and Pearson method.

®Median calculated using the Kaplan-Meier method.




Crizical Reviews in Oncology/Hematology 100(2016) 85-98
Contents lists available at ScienceDirect

Critical Reviews in Oncology/Hematology

journal homepage: www.elsevier.com/lacate/critrevone

PD-L1 expression in cancer patients receiving anti PD-1/PD-L1
antibodies: A systematic review and meta-analysis

Sara Gandini®, Daniela Massi", Mario Mandala“*

@T\\
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« Ui of Medicol Oncology, Department of Onicelogy and Hematolegy, Aapa Glovanni ixml;::z«. :;::: ;ﬂ’:’:
Contents \ A
5 o /V
Table 2 VA \ ~ " ) ,
Summary estimates according to PD-L1 status for clinical objective respons}a aths by possible heterpggj\e’ity factors.
Heterogeneity factors MM - C \ OV ) P-value
Anti-PD-1 concomitant 4(3) ..~ Objective Resporise Rate Positive 62% (34, 86) 0.21
to Ipi¥ > A g N Negative 48%(18,79) 0.18
No Ipi concomitant¥ i 8(8) .-~ Objective Response Rate Positive 43% (32, 54)
—J™ o\ Negative 23% (14, 34)
Anti-PD-1in firstline = \\ 2(2) """ Objective Response Rate Positive 55% (21, 86) 034
( \L‘ S Negative 38%(10,71) 0.07
Anti-PD-1 as second \ ‘\ J 6(6) Objective Response Rate Positive 37% (25, 50)
line and no Ipi Negative 15%(10, 21)

12% Percentage of heterogeneity; Odd Ratio: Odd Ratio for positive objective response and PD-L1 status (positive vs. negative); Ipi=Ipilimumab; MM = Metastatic melanoma;
NSCLC=Non-Small Cell Lung Cancer. RCC=Renal Cell Cancer. §P-value of heterogeneity factors in meta-regression random effect model. ¥ The total number of trials is 9
because one study (Wolchok et al., 2015; Gibney et al., 2015) presented one estimate for patients with Ipi concomitant and one with no Ipi.



Author

Wolchock, 2010

Hodi, 2010

Robert, 2011

Schadendorf, 2015

Robert, 2014

Robert, 2015

Sznol, 2015

Hodi, 2016 (AACR)

Postow, 2016

(AACR)

Long GV, 2015

Long, 2016

Robert, 2015

Daud, 2015

Study design

Randomized, double-
blind, phase 2 trial

Randomized, double-
blind phase IlI

Randomized, double-
blind phase Il

Pooled analysis

Randomized, double-
blind Phase Il

Randomized, double-
blind Phase Il

Long —term CA209-004
Phase |

CA209-003 phase |
update

CheckMate 069 phase
Il update

Randomised, double-
blind phase Il

Phase |
Phase Il

Combi-V ESMO update

Phase I-I|
ASCO 2015

Drug(s)

ipilimumab10 mg/kg
ipilimumab 3 mg/kg
ipilimumab 0.3 mg/kg

ipilimumab+gp100
ipilimumab alone
gp100 alone

ipilimumab+dacarbazine
dacarbazine+placebo

Ipilimumab

Nivolumab
Dacarbazine

Pembrolizumab Q2W
Pembrolizumab Q3W
Ipilimumab

Ipilimumab + nivolumab

Nivolumab

Ipilimumab + Nivolumab
Ipilimumab

Dabrafenib + trametinib
Dabrafenib

Dabrafenib + trametinib

Dabrafenib + trametinib
Vemurafenib

Dabrafenib + trametinib

No patients 1-year
3 48.6%
72 39.3%
39.6%
403 43.6%
B 45.6%
25.3%
250 47 .3%
292 36.3%
1,861
210 72.9%
208 42.1%
279 74.1%
o6 68.4%
58.2%
114 81 %
107 63%
95 73%
4 65%
211 74%
212 68°/Z
8 72%
80%
352 73%
502 64%
108 80%

2-yr

29.8%
24.2%
18.4%

21.6%
23.5%
13.7%

28.5%
17.9%

73%

48%

64%

54%

51%
42%

60%
51%

51%
38%

51%

% OS
3-yr %

20.8%
12.2%

22%

42%

47%
38%

38%

4-yr

~22%

35%

~22%

34%

OVERALL
SURVIVAL



TARGET THERAPIES &
IMMUNOTHERAPIES

Combining a BRAF inhibitor with an immune-
checkpoint inhibitor offers the potential of
inducing a rapid response from the targeted
agent and durable, long-term survival from
iImmunotherapy

AUMENTO % RISPOSTE CON ANTI-PD1 (E
COMBO), AUMENTO % OS ALUNGO
TERMINE CON COMBO-TARGET



Decision-making factors in advanced metastatic melanoma: pre-treatment parameters to be
evaluated (modified from an oral communication by prof Axel Hauschild at ASCO 2014)

Parameter

Mutation
pattern

Performance
status (PS)

High/low
turgnc{ur load

Brain mets

Progression
Parﬁern (low/
ast

Clinical trials

Significance Marker

- Possibility to prescribe a molecular BRAF, NRAS, cKIT
target therapy

Candidate for active therapy or ECOG
nly %allla on_ ,
Need to obtain a quick response

IOI

- Responsiveness to systemic LDH ]
treatment Blood chemistry
CT/MRI images

- Risk of CNS symptoms CT/MRI images

- responsiveness to systemic LDH )
treatment , CT/MRI images
- need to obtain a quick response

- availability of clinical trials NA
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Table 4
Selected multivariable model after backward elimination based on 128
patients, 6 patients were excluded because of missing data.

Parameter Parameter SE ~ HR 954 CI  p-valee
estimate”
ECOG performance 0646 \w 280 191 1.10-330 0.021
status, 0 versus >0 \\>/
LDH in steps of 10 0029 0007 108 1.02-104 <0.00]
(continuous) A
NOI (continuous) 0412 006,15 122186 <0.00!
Abbreviations: CI ~ confidence interval, S0 Cooper-
ative Oncology Group; HR ~ hazard ratios £ = serum lactate
SE ~ swuandard

\%dchydrogmasg; NOI number of involved

error.

OS by Prognostic.Group "
8-4 ) ..“'\,\-‘\H-
- - \ . 'S \‘,
\, N QN
0 N ‘1‘-‘ Y ( ‘]".
~ 4 H _— “i‘\ 4 J
e £8 \ AL ~S

A" \\ g \\ l.“ ) ~\

(' ‘ \ f - | oY

\\~ \ A o § . \ ’J-\J,*? log rank test, p<0.001

\ J a '— _
- E \_ W Al
‘38-4 \-\ tedeed oo
o "'\1L no risk factor
N m==—- 1 risk tactor
8_‘ &—-' — = 2 0r 3 nisk factors
d T T T L} L}
0 10 20 30 40
Months since treatment start
Number at risk
no risk factor 17 2) 10 (1) 4 (0) 1 (©) 0
1risk factor 38 (16) 12 (4) 2 (©) 0 (©) 0
2 or 3risk factors 73 (62) 9 (6) 0 (©) 0 (©) 0

Fig. 1. Overall survival according to the proposed prognostic score (favourable, intermediate, poor). Prognostic factors include: ECOG
performance status >0, LDH > ULN, and NOI > 2. Numbers in brackets denote the number of events. Abbreviations: ECOG = Eastern
Cooperative Oncology group; LDH = serum lactate dehydrogenase; NOI = number of organs involved: ULN = upper limit of normal.



| tumori a rapida crescita presentano
spesso ridotta vascolarizzazione

Glucosio
Glicogeno
Glicolisi anaerobia come l
fonte di energia (ATP) Piruvato —, Incremento LDH come misura di
/ \ crescita del tumore

AcetilCoa Lattato
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Riduzione del ph extracellulare
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Five Baseline Factors Influenced OS2

N =617
LDH Normal LDH 2 ULN

O

N = 398 N =219
1Y = 85% 1Y =54% 4
2Y = 67% \ 2Y = 25%
3Y = 57% \5\\\’ 3Y = 7%

>

Disease Sites < 3 Disease Sites 23 LDH >1-<2 x LDH =2 x ULN

ULN

N = 237
1Y = 90% 1Y = 76%

N =149
1Y = 60%
2Y = 33%
3Y = 9%

N=70
1Y = 40%
2Y = 75% 2Y =55%

3Y = 38%

2Y =7%

ECOG =0 ECOG 21

|

N =93
1Y =71%

N = 56
1Y =42%
2Y =19%
3Y = 16%

2Y = 43%
3Y = NE

a Regression tree analysis.

NE, not estimable. PRESENTED BY GV LONG AT SMR 2015
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CT01767454

Ipilimumab + Dabrafenib +/- Trametinib
Combination Trial (NCT01767454)

" Phase 1 doseescalation study; N = 78 max
" Primaryendpoint: safety

" Design:
-Doubletarm: dabrafenib + ipilimumab combo
* Dabrafenib 150 mg (Cohort 1A) or 100 mg (Cohort -1A) BID for 2 week run-in
followed by ipilimumab 3 mg/kg Q3W for 4 doses
* Dabrafenib is continued through combo with ipilimumab and post-ipilimumab
until PD or toxicity

-Tripletarm: dabrafenib + trametinib + ipilimumab combo

* Dabrafenib for 2 week run-in followed by ipilimumab 3 mg/kg Q3W for 4 doses
* Dabrafenib is continued through combo dabrafenib + trametinib for 1 week

run-in followed by ipilimumab 3 mg/kg Q3W for 4 doses
Dabrafenib and trametinib continued though combo with ipilimumab and

post-ipilimumab until PD or toxicity —
* Arm will be started using dabrafenib and ipilimumab dose from the double arm
* Cohort 1B: Dabrafenib 150 mg BID + trametinib 1 mg QD + ipilimumab
* Cohort -1B: Dabrafenib 100 mg BID + trametinib 1 mg QD + ipilimumab W

* Cohort 2B: Dabrafenib 150 mg BID + trametinib 2 mg QD + ipilimumab

Dabrafenib 150 mg bid + ipilimumab 3 mg/kg q3w x 4 doses was well
tolerated (ASCO 2014)

Sponsor: CTEP & GSK
NCT01767454 https://clinicaltrials.gov/ct2/show/NCT01767454?term=NCT01767454&rank=1 Accessed Jan 2015




A Study of the Safety and Efficacy of Pembrolizumab (MK-3475) in Combination
With Trametinib and Dabrafenib in Participants With Advanced Melanoma
(MK-3475-022/KEYNOTE-022)

Sponsor:Merck Sharp & Dohme Corp. Collaborator: Novartis

Experimental: Pembro+D+T (Parts 1, 2, and 3)

Participants receive pembrolizumab intravenously (I\V) on Days 1 and 22 of each 6-
week cycle; dabrafenib capsules, 150 mg/day total, orally, in a divided dose (twice per
day, or BID) starting on Day 1, through study treatment discontinuation; and trametinib
tablets, 2 mg, orally, once daily (QD) starting on Day 1, through study treatment
discontinuation.

Placebo Comparatoer: Placebo+D+T (Part 3)

Participants receive placebo IV on Days 1 and 22 of each 6-week cycle; dabrafenib
capsules, 150 mg/day total, orally, in a divided dose BID starting on Day 1, through
study treatment discontinuation; and trametinib tablets, 2 mg, orally, QD starting on
Day 1, through study treatment discontinuation.



Sequential Combo Immuno and Target Therapy (SECOMBIT) Study

(SECOMBIT)
This study is not yet open for participant recruitment.

Sponsor: Fondazione Melanoma Onlus

A Three Arms Prospective, Randomized Phase Il Study to Evaluate the Best Sequential
Approach With Combo Immunotherapy (Ipilimumab/Nivolumab) and Combo Target Therapy
(LGX818/MEK162) in Patients With Metastatic Melanoma and BRAF Mutation

Experimental: Arm A: Combo Target/Combo Immuno

Combo Target (LGX818 450 mg p.o. od + MEK162 45 mg p.o. bid) until PD; then Combo
Immuno (nivolumab 1 mg/kg solution IV combined with ipilimumab 3 mg/kg solution IV every 3
weeks for 4 doses then nivolumab 3 mg/kg solution 1V every 2 weeks) until PD

Experimental: Arm B: Como immuno/Combo Target

Combo Immuno (nivolumab 1 mg/kg solution IV combined with ipilimumab 3 mg/kg solution IV
every 3 weeks for 4 doses then nivolumab 3 mg/kg solution IV every 2 weeks) until PD; then
Combo Target (LGX818 450 mg p.o. od + MEK162 45 mg p.o. bid) until PD

Experimental: Arm C: Sandwich

Combo Target (LGX818 450 mg p.o. od + MEK162 45 mg p.o. bid) for 8 weeks followed by
Combo Immuno (nivolumab 1 mg/kg solution IV combined with ipilimumab 3 mg/kg solution IV
every 3 weeks for 4 doses then nivolumab 3 mg/kg solution IV every 2 weeks) until PD; then

Combo Target (LGX818 450 mg p.o. od + MEK162 45 mg p.o. bid) until PD



CLINICA: DOMANDE E RISPOSTE

1) Quali farmaci possiamo utilizzare? Anti-BRAF,
anti-MEK, c-Kit inhibitors, anti-CTLA4,@anti-PD1

2) Qual é il pattern mutazionale minimo da
richiedere? BRAF (NRAS), cKIT (sede e dopo
terapie di prima linea)

3) Quando dobbiamo richiedere la mutazione e in
quali-pazienti? Stadio Ill non operabile, stadio IV

4) Su quali campioni dobbiamo chiedere la
mutazione? Metastasi preferibile, ri-testing

5) Quale terapia in base alla mutazione? Combo-
target o (combo)-immuno in base alle
caratteristiche del paziente
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CLINICAL CASE 2

* Ipilimumab (anti-CTLA4) 4 infusions 3 mg/kg
october- december 2014

* Cyto-reductive radiotherapy 30 Gy in 10
fractions

April 2014 |—+ September 2014 |%| December 2014

Sub-carinal adenopathy (7 pos)

after anti-CTLA4+RT

* C(Clearance of mediastinal adenopathies, PR of
neck lymph nodes

* March 2015: complete neck dissection

April 2014 lﬁ{ September 2014 ‘%| December 2014 |% March 2015




Anti-PD1 + RT

RESEZIONE SEGMENTARIA MULTIPLA
DELL'INTESTINO TENUE

Pattern mutazionale:
BRAF mutato V600K

Dicembre IPILIMUMAB+RT
2014 “| Gen-Mar 2015 -

RESEZIONE
> INTESTINALE
Giugno 2015

_| PD intestinale
giugno 2015
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“BEYOND PROGRESSION”
for target therapies
“ABSCOPAL EFFECT”
for immunotherapy




BEYOND PROGRESSION

48% existing lesions

LOCAL TREATMENTSIin
18% new lesions

- 29% with extracranial progression
BRAFi PD 23% new and existing

N=95 66% with intracrania! progression

31% isolated
69% generalised

Original ‘Article Ca ncer J UI 2014

The Nature and Management of Metastatic Melanoma After
Progression on BRAF Inhibitors: Effects of Extended BRAF
Inhibition

Matthew M. K. Chan, MBBS, MCIInT(R)"2%; Lauren E. Haydu, MPH'Y; Alexander M. Menzies, M885"%:

RIETEPPPPEPP Mary W. F. Azer, MB Ch87 Oliver Kiein, MD?; Megan Lyle, 8 Med'?; Arthur Clements, M8BS?¥: Alexancer
Guminski, MBBS, PhD' % Richard F. Kefford, MBBS, PhD % and Georgina V. Long, MBES, PhD'2#

Overall survival (%)

T T T T T T T T T
0 6 12 18 24 M ¥ 49 444
Months BACKGROUND: The v-raf munne sarcoma viral oncogene homoiog B (BRAF) Innibitor (BRAFD) crugs cabrafenid and vemurafenid
Figure 3. This chart iBustrates the survival of patients with have hiah rasoconse WS in BRAF-MUant, Metastatic melanoma: however. 50% of catients orooress bv 7 months. In this studv. the
melanoma who did and did not receive v-raf murine sarcoma
viral oncogene homolog B (BRAF) inhibitor treaiment
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Radiotherapy Combination Opportunities Leveraging
Immunity for the Next Oncology Practice

Fernanda G. Herrera, MD"%; Jean Bourhis, MD, PhD®; George Coukos, MD, PhD**

'Radiation Oncologist, University Hospital
of Lausanne (CHUV), Lausanne,
Switzerland; ZInstructor, University
Hospital of Lausanne (CHUV), Lausanne,
Switzertand; *Professor, Chief of Radiation
Oncology Service, University Hospital of

ABSTRACT: Approximately one-half of patients with newly diagnosed cancer and
many patients with persistent or recurrent tumors receive radictherapy (RT), with
the explicit goal of eliminating tumors through direct killing. The current RT dose and
schedule regimens have been empirically developed. Although early clinical studies
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Critical Review

Combinations of Radiation Therapy and Immunotherapy
for Melanoma: A Review of Clinical Outcomes
Christopher A. Barker, MD,* and Michael A. Postow, MD’

*Department of Radiation Oncology and "Department of Medicine, Melanoma and Sarcoma Oncology Service, Memorial
Sloan-Kettering Cancer Center, New York, New York
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Fig. 1. Halo depigmentation surrounding irradiated dermal metastases from eutaneous melanoma in a 53-year-old mar
limumab. (A) Recurrent unresectable dermal metastases of melanoma on th he flank peesent after 2 doses of ipilimur

Received Jul 16, 2013, and in revised form Aug 19, 2013. Accepted for publication Aug 26, 2013

weeks after completing 36 Gy in 6 fractions to the right flank and 4 doses of iplimumab erythema is noted in the treatment p
months_after completion of radiation' therapy and ipilimumab, hyperpigmentation of the irradiated skin and halo «

surrgunding the irradiated metastases are seen.

ABSCOPAL EFFECT:
regression of
metastatic lesions
distant from the
primary site of RT




Grimaldi et al. Journal of Translational Medicine 2014, 12(Suppl 1):06
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Open Access

Efficacy of radiotherapy in patients on progression
after treatment with ipilimumab 3 mg/kg

Antonio M Grimaldi’, Ester Simeone, Diana Giannarelli, Paolo Muto, Sara-Falivene, Fabio Sandomenico,
Antonella Petrillo, Marcello Curvietto, Assunta Esposito, Miriam Paone, Marco Palla, Corrado Caraco,

Gennaro Ciliberto, Nicola Mozzillo, Paclo A Ascierto

From Melanoma Bridge meeting 2013
Naples, Italy. 5-8 December 2013

Background

Ipilimumab, a fully human monaclonal antibody (IgG1)
that promote antitumor immunity by blocking CTLA4,
was the first agent which showed a long-term survival
benefit, about the 20% of patients, for the treatment of
metastatic melanoma. The combination of ipilimumab
with other therapies might improve its efficacy.

The term “abscopal effect” refers to a regression of meta-
static lesions distant from the primary site of radiotherapy
(RT). This new phenomenon represent the systemic
response observed in patients who received ipilimumab.

metastatis. The median doses of radiation was of 30 Gy
(range 30-50). A local response to RT was detected in
13 patients (62%) while 8 patients (38%) did not show any
local regression. The abscopal response has been detected
in 11/21 (52%) patients: in details, we observed 9 abscopal
partial response (42,8%), 2 abscopal stable disease (9,6%),
and 10 progression (47,6%). The median of occurrence of
the abscopal response was of 1 month (range 1-4). The
median overall survival (OS) for all the 21 patients was of
13 months (range 6-26). The median OS for patients
with and without abscopal responses was respectively of
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Table 4
Clinical outcomes following the combination of radiotherapy and ipilimumab for advanced melanoma.
Study No Radiotherapy dose/ fractionation Ipilimumab schedule  Targeted site Ta‘;x‘e’t"site Abscopal
patients  (Type) . (sequence) A\ ‘response response
; (%) (%)
Postow et al., 2012 [12 1 28.5 Gy/3 fr (palliative) \\ \ 10 mg/kg (sequential) _ Para-spinal metastasis PR 100 PR 100
Hiniker et al., 2012 [67] 1 54 Gy/3 fr (SBRT) 3 mgJKg (concurrent) Liver metastasis CR 100 CR 100
Barker et al., 2013 [14] 29 30 Gy/10 fr (median) 3-10 mgfkg Non-brain lesions Symptoms NR
(SBRT/palliative) ' (concurrent/f relief 77
W A maintenance)
Grimaldi et al,, 2014 [13] 21 20-24/1; 20 Gy/ 5fr; 30 Gy/10fr; 3 mg/Kkg (sequential) Brain, bone, lymph-node, PR 62 PR 43
50 Gy/25 fr (SBRT/SRS/palliative/ cutaneous lesions SD 10
WBRT) {
Chandra et al., 2015 IQQK\ 47 26 Gy (median) (SBRT/SRS/palliative/ 3-10 mg/kg Brain, soft tissue, bone, NR PR 36
Y i WBRT) (sequential) intrathoracic,
\“ 14 4 abdominovisceral
Stamell et al., 2013.[69] * 1 NR (SRS) NR Brain NR CR 100
Muller-Brenne et al,, 2003 1 30 Gy/10 fr WBRT 3 mg/kg (sequential) Brain CR 100 NR
[71]
Bot et al., 2012 [72] 1 20 Gy/5fr WBRT 3 mg/kg (sequential) Brain CR 100 NR
Gerber et al. [73] 13 30 Gy/[10 fr (median) WBRT 3-10mg/kg Brain PR/ SD 56% NR
(concurrent)
Schoenfeld et al., 2015 [74] 16 22 Gy; 36 Gy (SRS/WBRT) 3-10 mg/kg Brain NR PR 35
(sequential/concurrent)
Silk et al., 2013 [75] 33 14-24 Gy/[1-5 fr; 30-37.5Gy/10-13 3 mg/kg (sequential) Brain PR 56.7 NR
fr (SRS/WBRT)
Knisely et al., 2012 [76] 27 NR (SRS) NR (sequential) Brain NR NR
Mathew et al,, 2013 [77] 25 20 Gy/[1 fr (median) (SRS) 3 mg/kg Brain 6-months NR
(sequential/concurrent) LC 63%
Tazi et al., 2015 [78] 10 NR (SRS) 3 mg/kg Brain NR NR
(sequential/concurrent)
Kiess et al., 2015 [79] 46 15-24 Gy/1 fr (SRS) 3-10 mg/kg Brain NR NR
(sequentialfconcurrent)
Du-Four et al,, 2012 [80] 3 20 Gy/1 fr (SRS) 3 mg/kg (sequential) Brain CR 100 NR




Table 5

Prospective clinical trials combining either anti-CTLA- or anti-PD-1 agents and radiotherapy for advanced melanoma (from www clinicaltrials gov, December 2015, in order of estimated completion date ).

Registration Study design Eligibility criteria Intervention Frimary endpoint Estimated  Estimated study
number enolment  completion date
NCTO1689974  Phase Il Locally unresectable, metastatic Arm A IPLalone Response rate 10 Completed in
melanoma, with at least 2 distinet Arm B: IR and RT March 2015
measurable metastatic sites, one of at
least | em or larger
NCTO1497808  Phase 1/Il Metastatic melinoma IP1 and SBRT Dose- imiting toxi 40 June 2015
(ongaing, not
< recruiting)
NCTO1S57114  Phase | Unresectable locally advanced or Induction IPI(4 courses), «RT + Maximum Tolerated Dose of BT in 30 March 2016
metastatic melanoma with at least — Maintenance [PI with IPI \ ‘Q
one melanoma metastasis accessible W\
1o radiation therapy 2 )
NCTO1449279  Single institution, Stage IV melanoma 1Pl and palliative radiation therapy Percentage of patients experiencing 20 June 2016
open-label, pilot - ("QSB in the first 4 months of treatinent
study AN . AN
NCTO1996202  Phase | Resected patients at high risk of RT and 1P} ‘ A Q\ cidence of immune related adverse events 24 June 2016
recurrence/ Neoad juvant- definitive \ J \g\) with IPI, acute and late radiation
approach for locally advanced \ C‘ W \ g
patients ’ C
NCTO1970527  Phase 1l Recurrent/stage IV Melanoma SBRT(3 lacﬁol\w tand 13 K'“)\ Late toxicity, immune- related clinical response, 40 September 2016
Index lesion between | and 5 em every 3 weeks ( oV immune related PFS, OS
NCTO2115139  Phase 1l Melanoma brain metastases Whole bninﬁb concurrent \7\ B 1-year OS 66 October 2016
NCTO2007792  Phase 11 Melanoma brain metastases Standard « 1P Local control rate 40 May 2017
L amm: IPI amim - IPI(2
- A\.
NCT02107755  Phase II Oligo-metastatic melanoma *SBRT with frent PI FFS 32 June 2017
- -
NCTO2406183  Phase | Metastatic melanoma with at SBRT w'ﬂs\ P Maximum Tolerated dose, with dose-limiting 21 July 2017
tra cranial measurable lesions A toxicity in 25% of patient
NCTO1565837 Phase | igo-metastatic but unresectable w,&&lh concurrent IPI 08, safety and tolerability (acute and subacute 50 November 2017
lanoma ‘j\ toxicity)
NCTO2407171  Phase lla Metastatic melanoma (with at least  SBRT (at maximum tokerated dose discovered in - Overall response rate 60 December 2018
cohort) one site of measurable disease phase I) and Pembro (200 mg every 2 weeks)
suitable for SBRT)
NCT02562625 Phase Il Unresectable or stage IV melanoma  Arm 1: Pembro alone Abscopal effect 234 October 2019
with 1-3 lesions targets for high dose  Arm 2: Pembro and RT (24 Gy/ 3 fr)
radiotherapy and at least one ot her
lesion which will not be irradiated to
assess the abscopal effect of the
treatment
NCTO1703507  Phase | Melanoma brain metastases Arm Az IPLand WBRT Maximum tolerated dose of IPI 24 Nowember 2019
Arm B: I and SRS
NCTO2318771  Phase | Metastatic melanoma (among other o RT (8Gy/l F-20Gy/5 fr) -+ re-biopsy - Change in PD-LI lewels 40 January 2020
tumeour types) Pembro

* Pembro -+ RT -+ Pembro

Abbreviations: SRS:

stereotactic radiosurgery; SBRT: stereotactic body radiation therapy; PFS: progression-free survival; OS: overall survival; IPL ipilimumab; Pembro: pembrolizumab; NA: not applicable; NR: not reported.
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Local Tumor Treatment in Combination with
Systemic Ipilimumab Immunotherapy Prolongs
Overall Survival in Patients with Advanced

Malignant Melanoma

Cancer
Immunology
Research

Sebastian Theurich"?3#, Sacha I. Rothschild?®, Michael Hoffmann®, Mario Fahri®
Andrea Sommers, Maria Garcia-MarquezZ, Martin Thelen?, Catherine Schil
Ramona Merki’, Thomas Schmid®, Dieter Koeberle®, Alfred Zippelius®,
Christian Baues*?®, Cornelia Mauch®, Christian Tigges'®, Alexander Kreute
Jan Borggrefe', Michael von Bergwelt-Baildon"?#, and Max Schlaak*®

Abstract
’ .

Immune checkpoint inhibition with ipilimumab has revolu-
tionized cancer immunotherapy and significantly improved out-
comes of patients with advanced malignant melanoma. Local
peripheral treatments (LPT), such as radiotherapy or electro-
chemotherapy, have been shown to modulate systemic immune
responses, and preliminary data have raised the hypothesis that
the combination of LPT with systemic immune checkpoint block-
ade might be beneficial. Clinical data from 127 consecutively
treated melanoma patients at four cancer centers in Germany and
Switzerland were analyzed. Patients received either ipilimumab

42 weeks, unadjusted HR, 0.4¢
related events were not increas
and LPT-induced local toxiciti
multivariable Cox regression a
added LPT on OS remained sta
for BRAF status, tumor stage, tl
system metastases (adjusted H
0.31-1.01, P = 0.05). Our dat;
to ipilimumab is safe and effi
melanoma irrespective of di

Table 1. Patient characteristics
Parameters

Age at diagnosis (mean)

Sex (n, patients)

61.7 (range, 23-89)

Males 69 (54.3%)
Females 58 (45.7%)
Stages (n, patients)
llic 14 (1.0%)
v 113 (89.0%)
M. 9 (7.1%)
My 23 (18.1%)
Mc 81 (63.8%)
Sites of metastases” (n, patients)
CNS 49 (38.6%)
Bone or soft tissue 36 (23.8%)
Visceral 95 (74.8%)
Lymph nodes 96 (75.6%)
Skin 59 (46.5%)
BRAF mutation status (n, patients)
Mutated 42 (33.1%)
Wild-type 85 (66.9%)
Ipilimumab cycles (mean) 3.34 (range, 1-8)
<2 cycles (n, patients) 31(24.4%)
>3 cycles (n, patients) 95 (74.8%)
na® 1(0.8%)
Treatments during time of study (n, patients)
Ipilimumab + LPT 39 (30.7%)
Ipilimumab + LPT + brain irradiation 6 (4.7%)
Ipilimumab only 42 (33.1%)
Ipilimumab + LBI 17 (13.4%)
Ipilimumab + WBI 15 (1.8%)
Ipilimumab + combination of LBI and WBI 8 (7.1%)
Timing of LPT to ipilimumab (n, patients)
Pre 9 (20.0%)
During 19 (42.2%)
Post 17 (37.8%)

NOTE: Local brain irradiation (LBI) included stereotactic radiosurgery and
cyberknife irradiation. WBI was conventionally performed. LPTs were defined
as non-CNS-directed therapies and included the following: local irradiation
(of lymph node, bone, visceral, or skin metastases) or skin-directed ECT or
SIRT of liver metastases.

“Patients with more than one metastatic site were counted in every respective
aroup. Timina of LPT referred to the entire ipilimumab treatment.
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Teraplia medica del melanoma
metastatico: la Safety



Ipilimumab: eventi avversi immunorelati irAE

Apparato gastrointestinale:
*Diarrea

*Dolore addominale

*Sangue o muco nelle feci
*Perforazione intestinale
*Peritonismo

lleo

Fegato:

*Elevazione degli enzimi di
funzionalita epatica (AST,
ALT), Bil tot.

Cute:

*Esantema maculo-papuloso
*Prurito

*Vitiligo-like lesions
*Reazioni simi! vasculitiche

Sistema Endocrino:

*Astenia

*Cefalea

*Alterazioni dello stato mentale
*Alterazioni tiroidee

*Turbe dell’alvo

Ipotensione

Nervi periferici:
|postenia mono/bilaterale
*Alterazioni sensoriali
*Parestesie




Cinetica degli 1rAE:

== Rash, pruritis
Liver toxicity

== Diarrhea, colitis

== Hypophysitis

Toxicity Grade

0 2 4 6 8 10 12 14

Time (weeks)

Weber JS, Kihler KC, Hauschild A. Management of immune-related adverse events and kinetics of response with ipilimumab. J Clin Oncol.
2012 Jul 20;30(21):2691-7






NIVOLUMAB Cinetica di comparsa degli eventi avversi immuno-correlati

Jeffrey S. Weber,! Scott . Antonia,' Suzanne Topalian,” Dirk Schadendorf,?
James Larkin,* Mario Sznol,® Helen Liu,® lan M. Waxman,” Caroline Robert®

IMoffitt Cancer Center, Tampa, FL, USA; *The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD, USA;
University of Essen, Essen, Germany; *Royal Marsden Hospital, London, UK; 5Yale University School of Medicine and Smilow
Cancer Center, Yale-New Haven Hospital, New Haven, CT, USA; *Bristol-Myers Squibb, Wallingford, CT, USA; "Bristol-Myers
Squibb, Lawrenceville, N], USA; *Gustave Roussy and INSERM Unité 981, Villejuif-Paris Sud, France

Kinetics of onset and resolution of select treatment-related AEs (any grade).

A. Most common select AEs (=10%) B. Less common select AEs (<10%)
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Tossicita Ip1 vs Nivo/Pembro vs Combo

%Any grade

Ipilimumab (Hodi, 2010) 80.2% - 88.9% 17.4%-22.9%

>

AL
\ ™ »

\ % O ‘
CheckMate 037 — Nivo (Weber, 2015) " Grade 1-259% . 9%

KeyNote 002 Pembro < Grade 1-2 57%-60%  11%-14%

(Ribas, 2015) "~

Ipi + Nivo (Postow, 2015) 91% 54%
Ipilimumab 93% 24%



Vitiligo come fattore predittivo di risposta?

JAMA Dermatol. 2016
Association of Vitiligo With Tumor Response in Patients With Metastatic Melanoma Treated
With Pembrolizumab. Hua C1,etal.

DESIGN, SETTING, AND RESULTS:

Of the 67 patients included in the study, 17 (25%) developed vitiligo during
pembrolizumab treatment and 50 (75%) did not. An objective (complete or
partial) response to treatment was associated with a higher occurrence of vitiligo
(12 0f 17 [71%] vs 14 of 50 [28%]; P =.002). The time to onset of vitiligo ranged
from 52 to 453 (median, 126) days from the start of treatment. Of the 17 patients
with vitiligo, 3 (18%) had a complete response, 9 (53%).had a partial response,
3 (18%) had stable disease, and 2 (12%) had progré@ ive disease at the final
follow-up. All the patients treated with pembrolizumab who =
developed vitiligo were alive at the time of analysis, with'a median follow-up of
441 days. 1©

CONCLUSIONS AND R L\E\<ANCE:
Vitiligo, a clinically visikﬂeiu' une-related adverse event could be associated with

clinical benefit in the context of pembrolizumab treatment.




Phase Il (CheckMate 069): Study Design

" « [ Treat until disease
Eligible patients with - progression® or
unresectable stage Il unacceptable

or IV melanoma toxicity

e . - Overall survival at 2 years of

or patients could
BRAFMT (N = 33) receive NIVO

« Stratified by BRAF N W monotherapy
‘ e follow-up

progression

ISTV1
therapy. Upon confirmed progression and change of treatment. all patients were unbiinded.

MT = mutation-positive; PFS = progression-ree sunivat QW= every 3 weeks: R = randomization; WT = wild-type

Median and
100 == All Randomized NIVO+IP| NR
=&=  Discontinued Due to AEs NIVO+IPI NR
" =5=  AllRandomized IPI NR (1.9, NR)
% ull 7%
_ ey
T 60 ' 64% ‘
e ‘l 650 )
8 50
S 54%
g 40
o
E 30
e
S -
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0 3 6 9 12 15 18 21 24 27 30
Nember of palionts at bk, Time (months)
NIVO Pl 95 82 7 74 89 67 85 63 57 ] 0
NIVO +IPI 35 3 32 30 2 27 26 26 4 1 0
Pl 47 4 38 33 2 27 26 25 2 3 0

In the 35 patients who discontinued NIVO+IPI due to treatment-related AEs, overall survival
was similar to the all randomized population
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Paob A. Ascierto, Ester Simaone, Instituto
Nazonak Tumon Fondzione “G. Pascale,”
Napoli, taly: Davd Mior, California Pacific
Center for Melinoma Research and Treat-
ment, San Francisco; Antoni Ribas, Jons-
son Comprehe nawve Cancer Center,
Unwersity of Calfornia, Los Ameles: Omd

Phase II Trial (BREAK-2) of the BRAF Inhibitor Dabrafenib

(GSK2118436) in Patients With Metastatic Melanoma

Paolo £. £sdierto, David Minor, £ntoni Ribas, Celeste Lebbe, £nne O'Hagan, Niki Lrya, M
Dirk Schadendorf; Richard F. Kefford, Jean-Jacques Grob, Omia Hamid, Ravi Amaravaai, 1
Tabea Wilhelm, Kevin B. Kim, Georgina V. Long, £nne-Marie Martin, Jolly Mazumdar, Vi
and Uwe Trefzer

A B S T R A C T

Purpose
Dabrafenib (GSK2118436) is a potent inhibitor of mutated BRAF kinase.
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Table 3. Summary of All Adverse Events Experienced by at Least 10% of
Patients by Maximum Grade and Preferred Term (all treated patients)

Grade 23 Grade 4 Total
No. of N, of No. of
Preferred Term Patients % Patents % Patients %
Any event 25 277 8 9" 86 93
Arthralgia 1 1 0 30 33
“Hyperkemtosis 1 1 0 25 27
Pyrexia 1] 1] 22 24
Fatigue 1 1 0 20 22
Headache 2 2 0 19 21
Nausea 1 1 0 18 20
Skin papilloma 0 0 14 15
Vomiting 1 1 0 14 15
Pain in extremity 1 1 0 13 14
Cough 0 0 12 13
Decreased appetite 1 1 1] 12 13
Alopecia 0 0 11 12
Anemia 4 4 0 1 12
Chills 0 0 1 12
Diarrhea 1 1 1] 10 11
Back pain 1 1 0 9 10
Cutaneous squamous czll
carcinomat 7 a8 0 9 10
Hypophosphatemia 4 4 0 9 10
Prurttus 0 0 9 10

NOTE. The majority of adverse events were Grade 1 or Grade 2 (datd®

nat echmman
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COMBI-V TOXICITY PROFILE

Table 3. Adverse Events.*
Dabrafenib plus Trametinib Vemurafenib
Event (N=350) (N=349)
Any Gradey Grade 3 Any Gradéf\~\ ) '\Grade3
numter of patients (percent) N
Clinical!y significant adyerse events occuring . | <,
in =10% of patients \
Ay event 343 (98) 167 (48) 345 (99) 108 (%
Pyrexia: 134 (53) 15 (4) 73 21) SA74S ﬂ
Nausea 121 (35) 1 (<) ) 125 (36) Z (1) S/”’"
Diarrhea el a @A 131 (38) 1 (<f)’
chills & LB 27 0
Vomiting 10129) A4 AW 53 (15) 3(1)
Arthralgia 34 (24) 3 (1) 178 (51) 15 (4)
Rash walzeey  a\Wiq 149 (43) 30 (9)
Alopecia - O\O 060" o 137 (39) 1 (<])
Hand=foot syndrome} . 14(4) 0 87 (25) 1 (<1)
« Hyperkeratosis " 15 (4) 0 86 (25) 2(1
| \Sfci’ pillorna v 6(2) 0 30 (23) 2 (1)
Photosensitivity reaction 13 (4) 0 78 (22) 1(<1)
Adverse events of interest occurring in <10%6
of patients
Cutaneous squamous-cell carcinoma 5(1) 5(1) 63 (18) 60 (17)
(including keratoacanthoma)
Decrease in gection fraction 29 (3) 13 (4 0 0
Chorioretinopathy 2(1) 0 1(<1) 0
Dermatitis acneiform 22 (6) 0 20 (6) 4 (1) NEJM 2014
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Characteristics of pyrexia in BRAFV°°E’K metastatic
melanoma patients treated with combined dabrafenib
and trametinib in a phase /Il clinical trial

A. M. Menzies?, M. T. Ashworth?, S. Swann8, R. F. Kefford14:5, K. Flaherty8, J. Weber?,

J. R. Infanted, K. B. Kim8, R. Gonzalez'9, O. Hamid ", L. Schuchter'2, J. Cebon'3, J. A. Sosman™,
S. Little3, P. Sund, G. Aktan?, D. Ouellet?, F. Jin?, G. V. Long'5." & A. Daud?"
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Figure 1. Timing and grade of events of pyrexia. 95



Drug regimen More frequently reported adverse events (%)
Ipiimumab Demmatologic Fatigue (42%) Diarthea Nausea, Endocnne (7.6%)
(Hodi, 2010) (43%) (32.8%) vomiting

(23.7%)
Pembrolizumab Fatigue Pruntus (21%) Rash (12%) Dianthea Arthralgia (7%)
(KEYNOTE-002) (21%) (8%,
Nivolumab = Ipi Dianthea (45%) Rash (41%) Fatigue Pruritus | Nausea, liver (22%)
(Hodi, 2015) 3 (39%) (35%)
Vemurafenib Rash SC \C\b ¢) | Arthralgia Fatigue Photosensitivity
(BRIM-3) (49%) Papilloma (15%) (39%) (34%) (31%)

Iperkeratosis(19%)
Dabrafenib Iperkeratosis(27%) Arthr algia (33%) Fever Fatigue Headache
(BREAK-2) |\ Papilloma (15%) (24%%) 22%) (21%°%)
N /SCC (10%)

Dabrafenib— Fever Fatigue (35%) Headache Nausea Chulls
trametinib (51%) (30%) (30%) (30%)
(Combi D)
Vemurafenib - Diarthea Nausea (40%) Vomiting Rash Photosensitivity
cobimetinib (56%) (21%) (38%) (28%)

(CoBnm)
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