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Metastatic Melanoma: Overall Survival %

= Chemotherapy
* CTLA4 inhibitors
== BRAF inhibitors

PFS 0S = PD-1 inhibitors
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Firstline, weighted averages.  Months Months
Chemotherapy | CTLA-Inhibitor |  Inhibitors Inhibitors Inhibitors inhibitors
6-mo PFS 22.1 31 56 51 716 63.8
(95% CI), % (19.1-25) (27-35.1) (53.3-58.8) (46.4-55.6) (68.2-75) (58.7-68.9)
141 0S 422 50.1 64.4 719 745 m—
(95% Cl), % (37.2-47.2) (45.4-54.8) (58.1-70.7) (60.7-83) (70.7-78.4) i

Ugurel S et al. Eur J Cancer 2016;53:125-134 Institut Catala d’Oncologia




Treatment options for a patient with
metastatic melanoma

Immunotherapy
BRA FV600
mutated <

BRAF targeted

therapy

BRAF oy Immunotherapy
wild type
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Newore  Melanoma Discussion

SYSTEMIC THERAPY FOR METASTATIC OR UNB

PERFORMANCE  SECOND-LINE OR
STATUS (PS) SUBSEQUENT THERAPY®

* Anti PD-1 monotherapy
) Pembrollzumab
» Nivolumab*
. Nivolumabﬁpilimumab“'5
* Targeted therapy if BRAF V600

THERAPY?

activating mutation
» Combination therapy*®:7
* Immunotherapy _ 0 Dabrafenib/trametinib
» Anti PD-1 monotherapy® Disease 0 Vemurafemblcobimetinib
e oy R Dt
or * High-dose
Metastatic or 4 Nivolumablipilimumall')%' : Maximum . Blgchemotherapy
I * Targeted therapy if BRAF V600 activating cliaical + Cytotoxic agents ?
disease m?at:,?; r:sr;:er:;d RcRolcally Readhd benefit * Imatinib for tumors with activating
» Combination therapy*57 from BRA : aréla:;m;f s
0 Dabrafenib/trametinib (category 1) targeted
0 Vemurafenib/cobimetinib (category 1) therapy . .
s Clinical trial Consider best supportive care
1See Principles of Imaging Response Assessment (ME-C). (See NCCN Guidelines for
The choice of a treatment is based on evaluation of the individual patient. Palliative Care)

3The use of PD-L1 as a biomarker for selection of anti-PD-1 therapy and/or
nivolumaby/ipilimumab combination therapy is an emerging research issue with
,non-uniform application among the NCCN Member Institutions (category 28).
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Selection of treatment in melanoma ©
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CTLA-4 and PD-1/L1 Checkpoint Blockade =
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Ribas A. N Engl J Med. 2012;366:2517-2519.

Institut Catala d’'Oncologia




Ipilimumab induces durable tumor responses
in a subset of patients

The NEW ENGLAND JOURNAL of MEDICINE

| ’ ORIGINAL ARTICLE

|| ORIGINAL ARTICLE

Improved Survival with Ipilimumab
in Patients with Metastatic Melanoma

Ipilimumab plus Dacarbazine for Previously
Untreated Metastatic Melanoma

! -“_.:: _ 7 Caroline Robert, M.D., Ph.D., Luc Thomas, M.D., Ph.D
1 edad L Igor Bondarenko, M.D., Ph.D,, Steven Q' Day, M.D., Jeffrey Weber M.D., Ph.D.
o Claus Garbe, M.D., Celeste Lebbe, M.D., Ph.D, Jean-Francois Baurain, M.D., Ph.D
Alessandro Testori, M.D., Jean-Jacques Grob, M.D., Neville Davidson, M.D
Jon Richards, M.D., Ph.D., Michele Maio, M.D., Ph.D., Axel Hauschild, M.D
Wilson H. Miller, Jr., M.D., Ph.D., Pere Gascon, M.D., Ph.D., Michal Lotem, M.D.,
Kaan Harmankaya, M.D., Ramy Ibrahim, M.D., Stephen Francis, M.Sc.,
Tai-Tsang Chen, Ph.D., Rachel Humphrey, M.D., Axel Hoos, M.D., Ph.D.,
and Jedd D. Wolchok, M.D., Ph.D
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Pooled OS Analysis Including EAP Data: &
4846 Patients
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Keynote-006 Phase lll: o
Pembrolizumab vs Ipilimumab ~

KEYNOTE-006 Study Design

: Pembrolizumat
Patients Pembrolizumab

10 mglkg IV Q2W
Unresectable, stage Il or IV for2lyears

melanoma -. Pacilkoal” e a1
<1 previous therapy, excluding 7 R Mﬁj}j%fgj {0 ’».

anti-CTLA-4, PD-1, or PD-L1agents  ~ ~ ERCEEINEEY
Known BRAF status? i

ECOG PS 0-1 ‘ =
No active brain metastases Ipilimumab

3 mglkg IV Q3W

No serious autoimmune disease
X 4 doses

&

| Stratification factors: * Primary end points: PFS and 0OS
« ECOGPS (0vs 1)  Secondary end points: ORR, duration

+ Line of therapy (first vs second) of response, safety
+ PD-L1 status (positive® vs negative)

Presented By Jacob Schachter at 2016 ASCO Annual Meeting Institut Catala d’'Oncologia




Keynote-006 Phase llI:
Characteristics

Baseline Characteristics

Pembrolizumab  Pembrolizumab

Ipilimumab

Characteristic

Q2W
N =279

Q3W
N =277

N =278

Age, median (range), years
Men

ECOGPS 0

Elevated LDH

BRAFVS% mutant

PD-L1 positive?

M1c disease

1 previous therapy

61 (18-89)
161 (58%)
196 (70%)
81 (29%)
98 (35%)
225 (81%)
179 (64%)
96 (34%)

63 (22-89)
174 (63%)
189 (68%)
98 (35%)
97 (35%)
221 (80%)
189 (68%)
92 (33%)°

62 (18-88)
162 (58%)
188 (68%)
91 (33%)
107 (38%)
225 (81%)
178 (64%)
97 (35%)

Presented By Jacob Schachter at 2016 ASCO Annual Meeting
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Keynote-006 Phase lll: Overall .
Survival

Arm Events,n  HR (95% CI) P
Pembro Q2W 122 0.68(0.53-0.87) 0.00085
Pembro Q3W 10 0.68 (0.53-0.86) 0.00083

Overall Survival

90

80

70-

= _ - 0 s = NR (22.1-NR)

2 {.---. ------- NR (23.5-NR)
40- E
30- :
20- :
104 i

0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
No. at risk Time, months

PembroQ2W 279 266 249 234 221 215 202 188 176 63 156 96 44 4 l
PembroQ3W 277 266 251 238 215 201 184 179 174 56 43 1 0

Presented By Jacob Schachter at 2016 ASCO Annual Meeting Institut Catala d'Oncologia




Keynote-006 Phase lll: AES

Incidence of Inmune-Mediated AEs?
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Keynote-006 Phase llI:
Discontinuation

Exposure and AE Summary

Pembro Q2W Pembro Q3W Ipilimumab
N =278 N =277 N = 256

Time on therapy, weeks

Median (range) 28.1(0.1-108.1) 24.0(0.1-111.1)  9.0(0.1-13.1)

Mean (SD) 446 (37.2) 41.7 (37.7) T Ell
Treatment-related AES®

Any grade 229 (82%) 213 (77%) 190 (74%)

Grade 3-4 46 (17%) 46 (17%) 50 (20%)

Led to death (grade 5) 1(<1%)° 0 0

Led to discontinuation 19 (7%) 30 (11%) 23 (9%)

- Presented By Jacob Schachter at 2016 ASCO Annual Meeting Institut Catala d’Oncologia




Keynote-006

Treatment Exposure and Response Duration in Patients Who
Completed Protocol-Specified Time on Pembrolizumab (n = 104)
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Presented By Caroline Robert at 2017 ASCO Annual Meeting Institut Catala d'Oncologia




CA209-066: Nivolumab in Previously
Untreated Melanoma without BRAF Mutation

0©

i ; NIVO
Eligible patients Treat until
with unresectable 2 moky Va2 progression? or
stage Ill or IV MEL Placebo IV Q3W unatg::(?gthalble
(N =418) N=210
(206 treated) Primary endpoint
* BRAF wild-type .0S
* Treatment-naive
Placebo IV Q2W Secondary
Stratified by D;‘c endpoints
* PD-L1 status 2 *PFS
(25% expression) ot ";?2202’ i +ORR
+ M-stage (205 treated) * PD-L1 correlates

Age, years
Median (range) 64 (18-86) 66 (26-87)
Gender, %
Male 58 60
ECOG performance status, %
0 7 58
1 29 40
= 0,
MO/M1a/M1b 39 39
M1c 61 61
aseline evel, %
< ULN 62 64
> ULN 38 36
PD-L1 status, %
Positive (25% expression) 35 36
Negative/indeterminate 65 64

Robert C et al. N Engl. J. Med 2014 Institut Catala d’Oncologia




CA209-066: Overall Survival °

NIVO pTIC
(N =210) (N = 208)

1.0 7w, MedianOS,mo  NR 112
09 - 2 (95%Cl) ~ (231,NR)  (8.6.130)
- HR(95%Cl) 043 (0.33,0.57); P<0.001
‘g 0.8 - |
E 07 e M
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B DB ooy
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054 §
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= 044 :
@
e 927 4nvo ke
0.14 <= pmC : :
00 1 1 1 I || I 1 l 1 1
0 3 6 9 12 15 18 21 24 27 30
Number of Patients at Risk Months
NIVO 210 186 17 154 143 135 11 81 30 4 0
DTIC 208 179 146 122 92 16 60 38 16 1 0
Median follow-up was 18.5 months for NIVO and 10.9 months for DTIC (2 year OS rates are
estimated)

Robert C et al. N Engl. J. Med 2014 Institut Catala d’Oncologia




CA209-066: Safety data Pt

. . NIVO (N = 206) DTIC (N = 205)
Patients reporting AE, %?
Any grade | Grade 3-4 | Any grade | Grade 3—4
All treatment-related select AEs 58 6 31 2
Skin 41 2 15 0
Pruritus 22 <1 5 0
Rash 18 <1 3 0
Gastrointestinal 19 1 16 <1
Diarrhea 18 <1 16 <1
Colitis 2 <1 0 0
Hepatic 5 2 4 1
Elevated ALT 2 1 2 <1
Elevated AST 2 <1 2 <1
Endocrine 9 2 1 0
Hypothyroidism 5 0 1 0
Hyperthyroidism 3 <1 0 0
Pulmonary 3 <1 0 0
Pneumonitis 2 <1 0 0
Renal 2 <1 <1 0
Renal failure 1 a 0 0

Patients reporting AE, n (%) Any grade | Grade 3—-4 | Any grade | Grade 3—4

Treatment-related 159 (77) 27 (13) 159 (78) 35(17)

[ oo 12 6) 70) 70) i@ |

Robert C et al. N Engl. J. Med 2014 Institut Catala d’Oncologia
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CA209-067: Study Design

Randomized, double-blind,

phase lIl study to compare NIVO+IPI NIVO 1 mglkg +
IPI 3 mg/kg Q3W for

or NIVO alone to IPl alone

N=314 4 doses then NIVO
3mglkg Q2W
Stratify by:
Unresectable or « Tumor PD-L1 Treat until

Metatastic Melanoma — expression* N=316 progression**

+ Previously untreated 111 « BRAF mutation g WS MoKy Q8 or
IPl-matched placebo unacceptable

+ 945 patients status P

toxicity
+ AJCCM stage

LS IPI 3 mg/kg Q3W
N=315 for 4 doses +

NIVO-matched placebo

"Verified PD-L1 assay with 5% expression level was used for the stratification of patients; validated PD-L1 assay was used for efficacy analyses.
*Patients could have been treated heyond progression under protocol-defined circumstances.

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting Institut Catala d'Oncologia




Baseline Patient Characterisitics ‘©

NIVO +IPI NIVO IPI

(N=314) (N=316) (N=315)
Median age, years (range) 61(18-88) 60 (25-90) 62 (18-89)
Age 265 years 41.1% 37.3% 42.2%
Sex — Male 65.6% 63.9% 64.1%
ECOG performance status of 0* 73.2% 75.3% 71.1%
M stage — M1c 57.6% 58.2% 58.1%
LDH — >ULN 36.3% 35.4% 36.5%
LDH — >2x ULN 11.8% 1.7% 9.5%
Brain metastases 3.5% 2.5% 4.8%
PD-L1 expression25%* 21.7% 25.3% 23.8%
BRAF V600 mutant 32.2% 31.6% 30.8%

*Remaining patients had an ECOG PS of 1, except for one patient with a PS of 2 (NIVO) and one unreported (NIVO + IP1).
"Pre-treatment tumor specimens were centrally assessed by PD-L1 immunohistochemistry {using a validated BMS/Dako assay).

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting
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CA209-067: Progression

Free Survival

| NIVOHPI(N=314) | NIVO (N=316) |

00

IPI (N=315)

100 s —
: i 1.7 6.9 2.9
-~ 9 0.42 0.54
E' 70 HR (95% CI) vs. NIVO (n.smu) -
4
= 60
‘3 50%
g 50+ -
§ 40
5
0 30
o
E 20 - NIVO+IPI I
104 =& NvO : 18% 8 : — O E-OR O H—FBE)
=€~ |P| | N
0 T T T T I I I T T T T |
0 3 6 9 12 15 18 21 24 27 30 33 36
Months
Patients at risk:
NIVO+IPI 314 218 176 156 137 132 125 118 110 104 'z 16 0
NIVO 316 178 151 132 120 112 107 103 o7 88 62 16 0
Pl 315 136 7 58 46 4 3 3 30 27 16 5 0

Larkin J, AACR May 2017, Abst CT-075

Database lock: Sept 13, 2016, minimum f/u of 28 months
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CA 209-067: Overall Survival

| NVO+IPI(n=314) | NIVO(n=316) | IPI(n=315)

Median OS, mo (95% Cl) NR (38.2, NR) 37.6(29.1,NR) | 19.9(16.9, 24.6)
HR (95% CI) vs IPR 055 (0.45,069) | 0.65(0.53, 0.80) -
HR (95% CI) vs NIVO 0.85 (0.68, 1.07)

100 -fag
90
80
70
60
50 i
40 :
30- :

204 == NIVO+IPI :

.
I

3P < 0.0001

Overall Survival (%)

104 = NIvO
= IP|
0 I I I I ! I |

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

Patients at risk: Months
NIVO+IPI 314 292 265 247 226 221 209 200 198 192 186 180 177 131 27 3 0
NIVO 316 292 265 244 230 213 201 191 181 175 171 163 156 120 28 0 0
Pl 315 285 253 227 203 181 163 148 135 128 117 107 100 68 20 2 0

Wolchok JD et al, N Engl J Med 2017; 377:1345-56 Institut Catala d’Oncologia




Updated Response to treatment

NIVO+IPI NIVO IPI
(N=314) (N=316) (N=315)
ORR, % (95% CI)* 58.9 (563.3-64.4) | 44.6 (39.1-50.3) | 19.0 (14.9-23.8)
Best overall response — %
Complete response 17.2 14.9 4.4
Partial response 41.7 29.7 14.6
Stable disease 15 9.8 21.3
Progressive disease 23.6 38.6 7
Unknown 6.1 7.0 8.6
montne (@5 o | TCoPONSS: | NR (NR-NR) | 31.1 (31.1-NR) | 182(83-NR)

*By RECIST v1.1; NR = not reached.

At the 18-month DBL, the CR rate for NIVO+IPI, NIVO and IPI was 12.1%, 9.8% and 2.2%, respectively

Larkin J, AACR May 2017, Abst CT-075 Institut Catala d’Oncologia




Subsequent Therapies: All
randomized Patients

NIVO+IPI NIVO IPI
(N=314) (N=316) (N=315)
Any subsequent therapy, n (%)* 129 (41) 169 (54) 225 (71)
Systemic therapy 100 (32) 140 (44) 196 (62)
" Anti-PD-1 agents 30 (10) 32 (10) 132 (42)
Anti-CTLA-4 19 (6) 83 (26) 12 (4)
BRAF inhibitors 40 (13) 57 (18) 68 (22)
MEK inhibitors 30 (10) 38 (12) 39 (12)
Investigational agents** 8 (3) 6 (2) 15 (5)
e tomic ooy metogs ey | NR(NR-NR) | 26.8 (18.0-NR) | 85(7.3-9.7)
0
aUreescuiii thorapics 65.8 53.8 247

*Patients may have received more than 1 subsequent therapy (e.g. radiation, surgery and systemic therapies)
**Other than investigational immunotherapy, BRAF inhibitors, and MEK inhibitors

Institut Catala d’Oncologia
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Mono vs Combo Immunotherapy

PFS in Patient Subgroups (18 month follow-up)

MedianPFS  Events/patients

Hazard Ratio (95% CI)

H5E922 150U o | 042(0.4405)
Total populdion e 4308y tarsts * 055 (0450.67)
BRAF i
HaEaRy oL + 041(033459)
AR 1L v | X 00",
155B0NR) 5102 - oum.u-oaa]l
Hutart 56(2893 3168 ——r 076 (0.54-1.07
M Stage :
s 8505432 108185 + 0.49(0.38:063)
saent)  1Hy + 060(0474.75)
Baseline LDH i
SN NR(ILSAR) 87198 U 0.37(0.26:048)
97069220) 1060 + | 052(041067)
Sl 42(2843) L -~ i 047(0.34-0.64)
20(2640) 76112 i 059(0.434.90)
28(2244) 2907 —_ 041 (0.20073)
BUNC ageae — 063(036-4.09)
Age () i
MABINR) 1% - 039(0.27-056)
BT oiwrmg 4t = 037 (0.50.54]
- VIR 1S —_— 0.53(0.254.95)
SIEGNR) 4 = 076(0454.29)

1 2

NIVO or HIVO#IPI better 4— [P better

+ NIVO+IPl - NIVO

Unweighted ORR
ORR (Patients) difference vs IPI
, §7.6% (314) —- i 30.6(31.345.2)
Toll population s 7. (st - W5 (175414)
BRAF !
53.3% (212) —— ! 35.6 (26.843.6)
Nik-gpe 45.8% (218 —— ! 2105371
66.1"% (102) —— i 447 (31.555.6)
Mk 3.7% (98 — -
M Stage )
i 51.4% (185) —— : 365(27.3449)
38.6% (184) —— ! 238(14.832.2)
Baseline LDH i
N 85.3% (199) —— : 40.6(31.1489)
51,5% (196) == 26.8(17.3:356)
i 4T% (114) — ! 36.2(24.145.2)
304% (112) —— 20.8(10.5307)
37.8% (31) ' 3.8(20.0539)
PRIV 21.6% (37) _ 21.6(6.337.2)
Age y1] i
o 57.4% () —_—— 395(25.8:51.0)
- 48.1% (719) — 30.1(16.0428)
- 54.3% (35) —_— 20.0(5.345.8)
. 436% (39) — 16.3(4.1-45.2)
I T T T T
70 50 30 0 0 -0

Response to Treatment by Tumor PD-L1 Expression*

| NIVO-+IPI ‘

ORR, % 724 571.5 213
(95% ClI) (59.9-82.3) (45.9-68.5) (12.7-32.3)
PD-L1(25%) T
edian Duration of
Response (months) AR 27 NR
ORR, % 54.8 4.3 17.8
(95% Cl) (47.8-61.6) (34.6-48.4) (12.8-23.8)
PD-L1(<5%) 0
Median Duration of
Response (months) NR 23 182

Presented By Jedd Wolchok at 2016 ASCO Annual Meeting
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CA 209-067 OS: Benefit in
BRAFmM

00

BRAF Wild-type BRAF Mutant
NIVO+PI NIVO IPI NIVO+PI  NNO IPI
Median, mo NR (27.6- NR 185 Median, mo NR NR 246
(95% CI) NA) (25.8-NR) | (14.8-23.0) (95% Cl) (26.4-NR) | (17.9-31.0)
HR (95% Cl) vs 0.97 HR (95% CI) | 0.71 (0.45- . )
100y NIVO (0.74-128) | ~ ) 100 o5
90 90+
80 80
70 70
. 60 = 60
8 50+ 8 50
40+ 401
304 30 :
| I
207 ' 204 I
&= NIVO+IPI ! &= NIVO+IPI I
104 - NIVO : 104 - NvO !
- IPI | aall |
0 I I 1 I I I 1 : I I I I | 0 I I | I 1 I I 1 I I I I |
0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months Months
Patients at risk: Patients at risk:
NIVO+IP| 212 194 170 157 144 142 133 127 126 120 108 31 5 0 NIVO+IPI 102 98 95 90 82 79 76 73 T2 T2 6 18 2 0
NIVO 218 199 179 163 1556 144 134 127 124 119 105 38 2 0 NVO 98 93 8 8 75 69 67 64 5 56 652 17 1 0

IPl 215 194 166 147 134 118 106 96 67 82 67 21 3 0 PL100 91 8 8 71 64 58 53 49 47 ¥ 13 1 0

Institut Catala d’Oncologia
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CA209-067 OS: Similar outcomes in
PD-L121%

PD-L1 Expression Level <1% PD-L1 Expression Level 21%

Median 0S, mo NR 235 18.6 Median OS, mo NR NR 221
(95% Cl) (26.5-NR) | (13.0-NR) |(13.7-23.2) (95% CI) (17.4-29.7)
) HR (95% CI) 0.74 _ _ HR (95% CI) 1.03 _ _
1007 vs NIVO (0.52-1.06) 100 oo vs NIVO (0.72-1.48)
90+ 901
80 801
704 701
~ 601 o 807
8 504 3 50
404 401
30+ 30
20 201
101 * ORR of 54.5% for NIVO+IP| and 35.0% for NIVO 107 * ORR of 65.2% for NIVO+IP| and 55.0% for NIVO
0 1 1 1 || I I I I I 1 1 1 ) 0 I I | I I I I I 1 1 I I I
0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39
Months Months
Patients at risk: Patients at risk:

NIVO+IPl 123 113 102 91 82 82 79 74 74 72 66 18 4 0

NIVO 117 103 8 76 73 66 62 59 &6 5 650 16 2 0
Pl 113 9% 8 79 71 61 5 5 44 43 32 10 1 0

Larkin J, AACR May 2017, Abst CT-075

NIVO+IPI 155 144 132 127 116 112 105 102 101 9% &8 27 3 O
NIVO 171 165 158 148 139 131 122 117 112 109 9 36 1 0
IPI 164 155 138 126 115 102 89 8 77 74 64 20 2 0

Institut Catala d’Oncologia




CA 209-067: Selected related

l NIVO+IP! NIVO

(N=313) (N=313)
Any Grade Any Grade | Grade3-4
Skin AEs, % 604 0 438 22 54.7 29
Rash 284 29 2.7 0.3 21.2 16
Pruritus 35.1 1.9 204 0.3 363 0.3
Gastrointestinal AEs, % 476 15.3 21.7 29 37.3 11.6
Diarrhea 454 96 20.8 2.2 338 6.1
Colitis "5 8.0 2.2 1.0 13 8.0
Endocrine AEs, % 32.3 58 15.7 1.6 11.6 26
Hypothyroidism 16.0 03 93 0 45 0
Hyperthyroidism 10.2 1.0 45 0 1.0 0
Hepatic AEs, % 316 19.8 73 26 74 16
Elevated ALT 17.9 8.6 38 1.0 39 1.6
Elevated AST 15.7 6.1 42 1.0 39 0.6
Pulmonary AEs, % 73 1.0 16 03 1.9 03
Pneumonttis 6.7 1.0 13 03 1.6 0.3
Renal AEs, % 6.4 1.9 1.0 03 26 03
Elevated creatinine 4.2 | I - | 0.6 0.3 1.6 0
« With an additional 19 months of follow-up, safety was consistent with the initial report'
‘ NIVO+PI ‘ NIVO ’ Pl
(N=313) (N=313) (N=311)
Patients reporting event, % Any Grade Grad‘e 34 | Any Grade | Grade 34 | Any Grade | Grade 34
T’::;:‘f(fé’f'“"’d adverse %3 SBA 8.3 0. g2 | a7
Treatent slated AE leading | 396 31.(1 15 71 164 144
Treatment-related death, n (%) 2(06p 1(0.3)p 1(0.3p

* Most select AEs were managed and resolved within 3-4 weeks (85-100% across
organ categories)

+ ORR was 70.7% for pts who discontinued NIVO+IPI due to AEs, with median OS not
reached

Cardiomyopathy (NIVO+IPI, n=1); Liver necrosis (NIVO+IPI, n=1). Both deaths occurred >100 days after the last treatment.
5Neutropenia (NIVO, n=1); colon perforation (IPI, n=1).!

o
O

Larkin J, AACR May 2017, Abst CT-075 Institut Catala d’Oncologia




CA 209511: Phase llIb/IV, Randomized, Double ?@
Blinded

« OP: AEs
« 0OS:ORR, PFS, OS, QoL

Double-blinded Open-label
Part 1 > Part 2
6 weeks
AmA (n=173)

nivolumab 3 mgkg IV
/' + ipilimumab 1 mgkg IV |————————| Nivolumab Flat Dose 480 mg

every Every 4 weeks
Randomize 3 weeks for 4 doses
_ (N =346)
Previously 11
Untreated Stratify by
Unresectable |—— c
Stage ITI-IV « PD-L1
Melanoma expression
+ M st
stage Am B (a=173)
\ T;;llumlm:;:bn;gnglg / v .| Nivolumab Flat Dose 480 mg
every Every 4 weeks
3 weeks for 4 doses

Treat until progression* or unacceptable toxicity
*Treatment beyond initial investigator-assessed
RECIST 1.1-defined progression will be
considered in subjects experiencing investigator-
assessed clinical benefit and tolerating study
therapy. Such subjects must discontinue therapy
when further progression is documented.

Institut Catala d’Oncologia
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Questions?

* How long to treat with anti-PD-17?
« Sequences: BRAFi/Anti PD-1 first?
 New Combos: Triplets, IDOi....

o Selection treatment: Biomarkers

Institut Catala d’Oncologia




PFS and OS: Pooled CR and Non-CR for NIVO+IPl and NIVO

100
90
80
70
% -
—~ 60 - % ~ 60 N
g L%, as s, s0 Non-CR
- e, =y - b T | T- PN
i 80 % ‘.}; 8 50 o Y N
B 40 "l_' 1;“'--1:—.._'\ < NOH-CR 40 1 -"Mc
%@ "':"‘"3'--<*Aa-‘~a;..—.;.+ 31% : o o
30 1 oo, % T OO - 30 1 2%
. }
207 —e— NIVO+IPI " Ceca 20 7| —&— NIvOHPI -
19% -9
104 -~ NIVO s 104 -~ NIVO :
1 I
0 I I 1 1 1 1 1 1 1 1 I l 1 1 I i 1 0 1 1 I I I 1 I 1 I I 1 i 1 I I I 1 1
0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 54
Months Months
Patients at risk: Patients at risk:
NIVO+IPI 327 205 155 128 110 106 98 92 85 80 76 72 55 17 1 0 0 0  NIVO+PI 327 392 260 240 216 210 196 187 182 174 166 160 156 95 19 2 0 0 O
NIVO 434 204 155 133 114 104 97 90 82 72 67 62 56 33 15 3 1 0 NIVO 434 386 344 308 283 258 239 224 208 197 189 177 169 137 63 28 9 2 0

Robert C et al ESMO 2017 (oral presentation) Institut Catala d’Oncologia




Post-treatment Therapy

therapies at 3 years, %2

NIVO+IPI
CR Non-CR (n
(n=82) = 327)
Any subsequent therapy, n (%) 13 (16) 154 (47) 18 (20) 279 (64)
Systemic therapy 6 (7) 123 (38) 9(10) 233 (54)
Anti-PD-1 agents 4 (5) 46 (14) 6 (7) 66 (15)
Anti-CTLA-4 2(2) 18 (6) 5 (5) 153 (35)
BRAF inhibitors 3 (4) 43 (13) 0 59 (14)
MEK/NRAS inhibitors 1(1) 37 (11) 1(1) 45 (10)
:':;‘r’;:';’t'r:‘:ntt‘;‘:‘(‘;’;;qg;?t Systemnic NR (NR, NR) | 26.6 (17.5,NR) | NR(NR,NR) | 9.2 (7.3, 15.2)
Patients free of subsequent systemic 92 48 93 39

aExcludes patients who died and never received subsequent therapy

CTLA-4 = cytotoxic T-lymphocyte antigen 4; NR = not reached; PD-1 = programmed death 1

Robert C et al ESMO 2017 (oral presentation)
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EA6134: Ipi/Nivo to D/T vs D/T to Ipi/Nivo

EA6134: Ipi/Nivo to D/T vs DIT to Ipi/Nivo
Pls: Michael Atkins (ECOG), Bartosz Chmielowski (SWOG)
Arm1:

Ipi 3/Nivo 1 mg/kg/ pp :
BRAFV600+ Dabra 150 bid /
q3wksx 4 — Trame 2 mg qd

/ + Maint Nivo

Arm 2:
\ Ipi 3/Nivo 1 mg/kg
Dabra 150 bid/ PD—> q 3wks x 4

Trame 2 mg qd

ECOG PS
1. 0
2. 1
q
LDH
1. Normal
2. Elevated

MN—-=00Z2>»2

+ Maint Nivo

Open to accrual

Presented By Michael Atkins at 2015 ASCO Annual Meeting Institut Catala d’Oncologia




TRIPLETS

Combi-i

Urretectatie o ~atasiatc BRAS
VEQ0 mutart melaroma (vage BCTV)

+ Prevousy ortrested 11
* o achve bran mats

PORODT (RPIR identified in part 1) )
datratend 130mg BID + rametind 2mg QD

- . Placeoo IV
woores3 datrafent 140mg BID + trametind 2mg QD

Rary=craten ratfeatnon
« ECOGPSPnnin2)
o WDM<IxUNW2T<2x VLN 221 UN)

Primary endpoints:  PFSAcaT
Key Secondary: 0s
Other Secondary:  ORR, DOR, DCR, Safety, PROs, PK

“Treatment beyond PO™™ & permitied { g of Te following criteria are met: (1) subject has IrSD, PR or unconfrmed
PO sccordng FRECIST, (2) he trestment will nol delsry an mminent rtervention 10 prevent serous compications.
(3) tolerance of shudy Yeatment and (4) stable performance status

00

Trilogy
Dayy 3-21 _
ArmA | Cobimeting Om 228
N =500 snm ap+ urafend ﬁum nﬂ-
* Previously untreated 960 mg BID mﬂq‘
daanced BRAFY
mutation-positive i
meanoma 11
b o e 228
e | (@) LR \\ S \UEER
Cinan w"m. 7”!“[”0 et o, Moy e (LIRSS
Arm B
\
1 T
28-Day Run-In Triple Combination Period*
Period

21/7=treatment on Days 1-21 folowed by no treatment on Days 22-28; BID =twice daily;

PS = performance status; QD =once dally; Q2W = every 2 weeks; R=randomization;

RECIST v1.1=Response Evaluation Crteria in Sold Tumers, Version 1.1,

' Study treatment will continug until investigator-determined disease progression (o confirmed
progression 4-8 weeks later, for cinically stable patients with a favorable benefit-risk ratio),
death, unacceplable toxicity, withdrawal of consent, of pregnancy, whichever occurs first.
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Selection of treatment in melanoma ©

Co-morbil@

Tumor
burden

Brain
mets

BRAF
Resectability
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Many combination avenues
> 800 clinical trials

+ macrophage-|

00

+ other checkpoint-|

. CSFR1
+ radiotherapy TIM 3; LAG 3
+ chemo

+ other IT
 41BB
* 0X-40 + local tt
+  (CD40 . Ini
©OlR *  Oncol virus
« 1COS .

* TLR agonist
+ IDO

+ cancer vaccines

+ AdoptCT
+ targeted therapies + epigenetic modifiers
BRAF, MEK HDAC + NK
activation

Presented By Caroline Robert at 2017 ASCO Annual Meeting Institut Catala d’Oncologia




Conclusions

Anti-PD-1/CTL4
* Anti-PD-1 better than Anti-CTL4 (RR,PFS,0S)

00

« Anti-PD-1 showed longer survivors (OS 3y 43%).
« AntiPD-1 more favourable than Anti-CTL4.

« Combo Ipi+Nivo: Benefit OS(descriptive analysis),
exploratory data OS (BRAFm, PDL-1-), Higher toxicity.

« Selection treatment: Based clinical characterisitics, not
selection by biomarkers (PDL-1 weak biomarker)

Institut Catala d’Oncologia
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Genomic and Expression Profiles
Associated with PD-1 Resistance: IPRES

Hugo, W et al Cell 2016 Concurrence of a tumor cell mesenchymal phenotype
with an angiogenesis- and wound healing-related inflammatory microenvironment

Institut Catala d’'Oncologia




Mutational load and mutations in the interferon signaling pathway among patients
with advanced melanoma with or without response to anti—PD-1 blockade therapy.

Responders Nonresponders

1.470
Ty Il
- -

1 12 13 14 15 16 17 18
IFNGR1

IFNGR2 .,
JAKT
JAK2
TYK2
STAT1
STAT3
STATSA
STAT58

IRF1

‘V“‘ H I g HE - ‘M HH i e

\I
¢ A | 3511 | NA | NA | NA NA | NA | 12e T
4 924 | NA | NA | 4322 51| NA | NA NA [NA

PDJ amplicon
depth ratio
|
0.000 2.000

Daniel Sanghoon Shin et al. Cancer Discov 2017;7:188-201

AAGR ooy
©2017 by American Association for Cancer Research CANCER DlSCOVE RY
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Copy number alterations of IFN-gamma genes
associated with resistance to CTLA-4 blockade

WT B CNA Anti-CTLA-4 Anti-CTLA-4
p=0.019

b
N

o2

Tumor
IFN-Y

signaling

O l
Non- Responder

responder Tumor killing

'S
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2
o
E
@
w
©
~
@
o
e
-
>

Gao, J et al Cell 2016
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Mutational burden associated with
clinical benefit of PD-1 blockade

>

# Nonsynonymous mutations/tumor

=)
S

Percent progression-free

Discovery Cohort

]

# Nonsynonymous mutations/tumor

DCB

Validation Cohort

-

NDB

Discovery Cohort

- High nonsynonymous burden
- Low nonsynonymous burden

DCB

D

Percent progression-free

1001

NDB

% Sensitivity

50
1 - % Specificity

Validation Cohort

= High nonsynonymous burden
“ Low nonsynonymous burden

12
Months

100

o

Percent progression-free

-

# Nonsynonymous mutations/tumor

All Tumors

DCB
All Tumors

== High nonsynonymous burden
“ Low nonsynonymous burden

12 16 20 24
Months

Rizvi, N et al Science 2015
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JAK 1/2 mutations associated with
acquired resistance to PD-1 blockade

A Genetic Changes between Baselne Tumor and Relapse Tumor
A Western Blot Analysis C Log, RNA Counts before and after IFN Gamma Exposure
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Log; RNA Counts before IFN Gamma Exposure
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:
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Zaretsky, J et al NEJM 2016
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Overall survival (probability (%))

Composite tumor burden and PD-1+/CD8 T
cells are associated with PD-1 response
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Huang, AC et al Nature 2017
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Immune profiling in early on-treatment biopsies is predictive of response to CTLA4 blockade in a
unique cohort of patients treated with sequential CTLA4 and PD-1 blockade.

Responders
)

CTLA4 blockade Responders

Progressors
(46) PD-1 blockade

[ Biopsy
Patients with melanoma s
(53)
: £ *
Immunohistochemistry Immunchistochemistry
NanoString analysis - NanoString analysis
v V v
Immunchistochemistry Immunohistochemistry Immunohistochemistry
NanoString analysis NanoString analysis NanoString analysis

Start of a-CTLA4
Pretreatment Early on-treatment Late on-treatment/
biopsy biopsy progre

Post a-CTLAL
s2rams 3
Pretreal =arly Late on-treatment/
HOpSY biopsy progression biopsy

Restaging

Pretreatment On-treatment
cD4 cD4

Pei-Ling Chen et al. Cancer Discov 2016;6:827-837

AAGR ooy
©2016 by American Association for Cancer Research CANCER DlSCOVE RY
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Immune profiling in early on-treatment biopsies is highly
predictive of response to PD-1 blockade.

1,500

2
g

Counts/mm?
Counts/mm?
g

R R NR
Pretreatment -treatment Pretreatment On-treatment Late Pretreatment On-treatment  Late
on-treatment/ on-treatment/ on-treatment/
progression progression progression

Counts/mm?
H-score
Counts/mm?

R R NR NR R NR

Pretreatment  On-treatment Late Pretreatment On-treatment  Late Pretreatment On-treatment  Late
on-treatment/ on-treatment on-treatment/
progression progression progression

Pretreatment
CD3 - PD-L1

Nonresponder

Responder

Nonresponder

Responder

Pei-Ling Chen et al. Cancer Discov 2016;6:827-837 RAGH

©2016 by American Association for Cancer Researc CANCER DlSCOVE RY
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Working model: immunobiology of T cell-inflamed
and non-inflamed tumor microenvironment

T cell-inflamed Non-T cell-inflamed

N 3
AN TS
@ I&" CXCLY (o
@cxcuo

Anergy

Low
\ CD80, CD86

Argininé

ngggﬁ’i’;‘é" depletion
‘ Cher+nokines « Low inflammatory signature
» CD8* T cells + Absent intratumoral CD8* T cells
- Type | IFN signature « Immune escape: T cell exclusion

« Immune escape: Inhibitory pathways
* Most immunotherapy responders have
Nature Immunol. 2013

this phenotype



Genetic resistances to immunotherapies

Mutation-derived modification of the INF-y signaling
pathway or loss of Cl | expression

TTWT HCNA  Anti-CTLA-4 Anti-CTLA-4
p=0.019

Genetic Changes between Baseline Tumor and Relapse Tumor

12 l l
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Non- Responde_r l l
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Zaretsky et al, NEJM 2016; Gao et al et al, Cell 2016, Sucker et al Nat Com 2017,

Shin et al Cancer Discocery 2017



Innate anti-PD-1 signature (IPRES)
for primary resistance

Anti-PD-1 therapy

Responding (30-40%)  versus  Non-responding (60-70%)

Pretreatment melanoma tumors

v

Exomes & transcriptomes

'

Somatic mutational loads, enrichment of gene mutations or signatures
& differential gene expression

-|- CD8 T-cell
o N !

CD8 T-cell
- Melanoma cell \\(’
Anti-PD-1 antibody

Anti-PD-1 antibody
Decrease

Hugo et al, Cell 2016




PD-L1 IHC

TILs

Phenotype markers

Genomic markers

Th1/IFN-

Microbiome

Other: IPRES/MDSC

MsI

Mutational burden

APM/IFN mut.

DNA FISH

TCRP clonality

Topalian et al., 2012, NEJM
Herbst et al., 2014, Nature
Garonetal., 2015, NEJM
Tumeh et al., 2014, Nature
Weber et al., 2015 Lancet

Taube et al., 2014 CCR
Tumeh et al., 2014, Nature
Le etal., 2015, NEJM

Seiwert et al., 2015, ASCO
Shankaran et al., 2015, ASCO
Powlesetal., 2015, SITC
Ribasetal., ASCO 2015

Vetizou et al., 2015, Science
Sivan et al., 2015, Science

Hugo etal., 2016, Cell
Kitano et al., 2014, CIR

Approved by
the FDA

Le etal., 2015, NEJM
Overman et al., 2017, JCO

Snyder etal., 2014, NEJM
Van Allen et al., 2015, Science
Rizvi et al., 2015, Science
Hugo etal., 2016, Cell

Zaretzky et al., 2016, NEJM
Gaoetal., 2016, Cell
Shin et al., 2017, Can Discovery

Ansell etal., 2014, NEJM

Tumeh et al., 2014, Nature
Robertetal., 2014, CCR
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Innate (tumor cell intrinsic) Resistance

MHC-peptidﬁ_C E

Oncogenic
pathway (AKT)
Oor gene ')

amplification

el constitutive tumor signaling
induces PD-L1 on tumor cells

. i T cell-induced
Adaptive Resistance  PD-L1 up-regulation

‘ ).
» Implication: this model supports the

immunosurveillance hypothesis and the
existence of endogenous antitumor immunity

infiltrating
leukocyte
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TRACTAMENTS
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