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the scientific branches investigating every
aspect of cell’s biology, including structures,
functions and dynamics pathways:
genomics, epigenomics, proteomics,
transcriptomics, metabolomics, radiomics ...

cover many issues that are
not politically correct



Immunotherapy in GU cancer

Company sponsored trials ‘ Checkpoint inhibitors approval

Is it really

a patient-focused approach?




Immunotherapy in GU cancer

Trials that led to FDA/EMA approval

Original Food and

Trial Agent(s) Ca[‘;'i:::ass:bs*:'gienagnd Description Drug Administration Modifications
Approval Date
NCT02625961 Pembrolizumab ~ Non-muscle-invasive bladder
(KEYNOTE-057) monotherapy cancer BCG refractory January 2020
NCT02632409 Nivolumab Muscle-invasive bladder Ad;‘f‘t‘;:’;::;:i‘” Ausust 2021
(CheckMate 274) monotherapy cancer resection e
June 2018
NCT02951767 Atezolizumab Locally .“dl" anced or . First-line April 2017 (accelerated (Sg‘cfe’
(IMvigor210) monotherapy metastatic cisplatin-ineligible metastatic approval) guidelines
& P urothelial carcinoma PP including PD-L1
expression)
. Locally advanced or RN
NCT02335424 Pembrolizumab L. R First-line
(KEYNOTE-052) monotherapy metastatic cllsplatuT-lnehglble metastatic August 2021
urothelial carcinoma
NCT03288545 Pembrolizumab Locally advanced or First-line February 2020
(EV-103/KEYNOTE-  and enfortumab  metastatic cisplatin-ineligible tastati (breakthrough
869) vedotin urothelial carcinoma metastatic designation)
NCT02603432 Avelumab Locally advanced or Jirstline
(JAVELIN Bladder veuma metastatic urothelial mainienance afte June 2020
monotherapy . platinum-based
100) carcinoma
chemotherapy
Locally advanced or
NCT02108652 Atezolizumab metastatic urothelial Second-line May 2016 (accelerated Withdrawal in
(IMvigor210) monotherapy carcinoma after platinum metastatic approval) March 2021
therapy
Locally advanced or
NCT02387996 Nivolumab metastatic urothelial Second-line February 2017
(CheckMate 275) monotherapy carcinoma after platinum metastatic (accelerated approval)
therapy
Locally advanced or
NCT02256436 Pembrolizumab metastatic urothelial Second-line May 2017
(KEYNOTE-045) monotherapy carcinoma after platinum metastatic y
therapy
Locally advanced or
NCTOl77200fl Avelumab metastatic urothelial Second-line May 2017 (accelerated
(JAVELIN Solid . X 3
Tumor) monotherapy carcmomtz}\‘ after platinum metastatic approval)
erapy
Locally advanced or
NCT01693562 Durval b tastatic urothelial Second-line May 2017 (accelerated Withdrawal in
(Study 1108) monotherapy carcinoma after platinum metastatic approval) February 2021
therapy
NCT02853331 Pembrolizumab Metastatic renal cell First-line April 2019
(KEYNOTE-426) and axitinib carcinoma metastatic P!
NCT02684006 Avelumab and Metastatic renal cell First-line 9
(JAVELIN Renal 101) axitinib carcinoma metastatic May 201
NCT0281186 Lenvatinib and Metastatic renal cell First-line August 2021
(CLEAR) pembrolizumab carcinoma metastatic
NCT03141177 Nivolumab and Metastatic renal cell First-line January 2021
(CheckMate 9ER) cabozantinib carcinoma metastatic
NCT02231749 Nivolumab and Metastatic renal cell First-line .
(CheckMate 214) ipilimumab carcinoma metastatic April 2018
Metastatic renal cell .
NCT01668784 Nivolumab carcinoma previously treated Second-hfle November 2015
(CheckMate 025) X I P metastatic
with angiogenic inhibitor
Tumors with high Progression on at
NCT01876511 Pembrolizumab dmfcfm‘?“"e instability or "1 7+ one prior May 2017 (accelerated
eficiency in mismatch repair systemic thera approval)
refractory to other treatments Y PY
NCT02628067 ) Tumors with high mutational ~ Progression on at June 2020 (accelerated
(KEYNOTE-158) Pembrolizumab burden refractory to other least one prior approval)
treatments systemic therapy

Jang A, 2021



Renal cell carcinoma

Advanced disease Adjuvant setting

Second line after TKi: I0 monotherapy

I0 monotherapy effective in high risk resected ccRCC
and in resected metastatic disease

First line:

10-10 combination in intermediate/poor risk pts 10-10 combination:

I0-TKI (anti -VEGF) combination benefit not proven



Urothelial carcinoma

Advanced disease Perioperative setting

Second line after TKi: Promising result with 10 monotherapy
|0 monotherapy and 10-chemo combination
First line:

patients unfit for cisplatin with CPS 210



Renal cell carcinoma

advanced disease



Progression-free survival

CheckMate 025

Figure 4. Progression-free survival?

(probability)

1 o—a\
0.9 - Median PFS, months (95% CI)b
0gl & - NIVO 4.2 (3.7-5.4)
2 4.5 (3.7-5.5)
0.71 & HR (95% Cl), 0.84 (0.72—0.99)
0.6 - P =0.033
0.5 -
0.4 -
0.3 1 14%
0.2 - 6% 5%
0.1 - ; N
: —e e ! o : i o i o A
OO B | | | | | | i | | | | | : | | i | | | |
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
No. at risk Months
NIVO 410 190 119 83 69 60 50 40 31 29 23 20 17 16 13 12 10 7 3 0

411 183 101 63 44 28 15 9 9 4 3 3 3 2 2 2 1 1 0 0



Overall survival (probability)

CheckMate 025

Figure 1. Overall survival

1.0 {a

0.9+ Median OS, months (95% CI)32

0.6 - - NIVO 25.8 (22.2-29.8)

19.7(17.6-22.1)

0.7- A HR (95% CI), 0.73 (0.62—0.85)

0.6- 52% P < 0.0001

0.5- :
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O'O_I | | | | | i | | | | | : | | i | | | | |
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80

No. at risk Months

NIVO 410 379 345 305 266 238 205 182 167 152 138 128 113 111 104 96 89 63 25 5 0
411 351 301 268 235 188 163 137 126 110 102 91 84 76 69 65 58 36 21 4 0



CheckMate 214: NIVO+IPI, 1L (minimum follow-up: 5 years)

OS, PFS, and DOR in IMDC intermediate/poor-risk patients

Overall survival

Median OS (95% Cl), months

NIVO+IPI (N = 425)

SUN (N = 422)

47.0 (35.4-57.4)

26.6 (22.1-33.5)

1.0 9
0.94 3%
0.8 -
0.7 -
0.6
0.5 -
0.4 -
0.3 -
0.2 -
0.1
0.0 +—

Overall survival (probability)

HR (95% Cl), 0.68 (0.58-0.81); P < 0.0001

0 6

No. at risk
NIVO+IPI

12 18 24 30 36 42 48 54 60 66 72 78
Months

425 372 332 306 270 241 220 207 196 181 163 79 2 O

SUN 422 353 291 237 206 184 169 151 137 125 112 58 3 0

Progression-free survival

Median PFS (95% ClI), months

— NIVO+IPI (N = 425) SUN (N = 422)

E‘ 1.0 < 11.6 (8.4-16.5) 8.3 (7.0-10.4)

E HR (95% Cl), 0.73 (0.61-0.87); P < 0.004

s 0.9-

0

E; 0.8}

= 0.7-

>

S 0.6-

=

“ 0.5

(O]

$ 0.4 -

& 0.3-

a

$ 0.24

& 0.1 pe

= 11%
O-O L T T T T T T T T L ? 1

0 6 12 18 24 30 36 42 48 54 60 66 72
Months
No. at risk
NIVO+IPI 425 233 164 130 101 94 81 74 70 60 48 10 O

SUN

422 188 106 74 46

29 21 15 10 9 6 2 O

Response (probability)

SUN

Duration of response

1.0 1

0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -

Median DOR (95% CI), months

NIVO+IPI (N = 179)

SUN (N = 113)

NR (59.0-NE)

19.7 (15.4-25.1)

0.0

HR (95% Cl), 0.46 (0.31-0.66); P < 0.0001

0 6 12 18 24 30 36 42 48 54 60 66 72

No. at risk
NIVO+IPI

179 146 125 104 88

Months

79 71 66 61 49 23 4 O

113 75 58 39 23 16 9 6 6 4 3 0 O



CheckMate 214: NIVO+IPI, 1L (minimum follow-up: 5 years)

OS, PFS, and DOR in IMDC favorable-risk patients

Overall survival Progression-free survival Duration of response
NIVO+IPI (N = 125) |  SUN (N = 124) NIVO+IPI (N = 125) |  SUN (N = 124) NIVO+IPI (N = 37) SUN (N = 64)
74.1 (64.6-74.1) 68.4 (56.7-NE) 12.4 (9.7-18.0) 28.9 (22.1-38.4) 61.5 (27.8-NE) 33.2 (24.8-51.4)
1.0 go _HR (95% CI), 0.94 (0.65-1.37); P = 0.7673 > 1.0 HR (95% Cl), 1.60 (1.13-2.26); P = 0.0073 1.0 T8 HR(95% Cl), 0.62 (0.32-1.21); P = 0.1590
— 0.9- = " 0.9 -
£ 0.8 g 0.8
B o >
T 0.7 = £ 0.7
—_— 0
o © ©
5 0.6 g 2 06
- ‘; e A
S 0.5 | & 5 0.5- ' 58%
2 : w ; 1 Lagmen
£ 0.4 | 3 2 0.4 |
2 0.3- ! < & 0.31 '
E ! 5 3 | 21%
g 021 : 2 & 0.2 do—o
& ! o :
0.1- | 5 0.1 .
0-0 T T T T T T T T T : T T T E 0-0 T T T T T T T T T : T 1 0-0 T T T T T T T T T : T 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 0 6 12 18 24 30 36 42 48 54 60 66 7 0 6 12 18 24 30 36 42 48 54 60 66 72
Months Months Months
No. at risk No. at risk No. at risk

NIVO+IPI 125 121 112 105 102 96 89 84 78 75 73 59 3 O NIVO+IPI 125 82 53 4 31 27 22 18 16 15 14 4 O NIVO+IPI 37 31 26 26 22 20 17 14 13 12 10 0 O
SUN 124 119 114 110 104 97 88 83 76 67 59 50 3 O SUN 124 97 72 5 41 30 21 18 11 6 4 1 O SUN 64 53 46 37 31 23 15 9 6 4 2 1 0



Rationale for 10-TKI combinations
|0 and anti-VEGF TKIs have complementary MoAs

Normalize vasculature'
. Increase immune infiltration

*  Improve delivery of anticancer therapies

e Immune stimulation'?
*  Promote tumor infiltration by T cells

* Induce DC maturation and thus T-cell activation
* Reduce Treg cells

+  Upregulated PD-L1 expression on both
endothelial cells and tumor cells

Activity of anti-PD-(L)1 antibodies

o Reactivation of T cells?
*  Reverse the PD-L1-mediated disabling of TILs by

tumor cells, and enhance the ‘effector’ stage of
the immune response

Preclinical model: anti-VEGF + immunotherapy

Murine colon cancer model*

Simultaneous blockade of PD-1 and VEGFR in a murine
colon cancer model significantly inhibited tumor growth

o5, A Control

& a-VEGFR2
-0~ 0-PD-1

20" _g 0-PD-1+0-VEGFR2
3
é ok
g 151
w
3 10}
£
=}
’_

5_ * * * * *

0 1 t 1 1 1 1 1 1 1

0 5 10 15 20 25

Days after inoculation

Simultaneous blockade of PD-1 and VEGFR2 in vivo#*

1. Fukumura D, et al. Nat Rev Clin Oncol. 2018;15:325-40; 2. Einstein DJ, McDermott DF. Clin Adv Hematol Oncol. 2017;15:478-88; 3. Seidel JA, et al. Front Oncol. 2018;8:86;

4. Yasuda S, et al. Clin Exp Immunol. 2013;172:500-6.
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PFS, %

No. at risk

0

432

429

3

300
248

60%
48%
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159

38%
27%
|
I
|
18 24
Months
130 109

112 61

pembrolizumab + axitinib vs sunitinib

PFS in the ITT Population

Events, Median (95% CI),
n mo
Pembro + 264 154
Axitinib (12.7-18.9)
Sunitinib 281 1.1
(9.1-12.5)

30

-~J

19

HR, 0.71 (95% CI, 0.60-0.84)
P < 0.00012

36 42
2 0
0 0



pembrolizumab + axitinib vs sunitinib

OS in the ITT Population

0
90 0 74%
0
80 66%

70
60
50
40

30 Events, n

Pembro + 142

20 Axitinib

10 Sunitinib 178
0

0S, %

Median (95% CI), mo
NR (NR-NR)

P < 0.0012

[HR, 0.68 (95% CI, 0.55-0.85) J

35.7 (33.3-NR)

0 6 18 24 30 36 42
No. at risk Months

42 ANS noc 244 2Ne T 27
204 408 200 220 305 163 £ 0

-
N

429 379 336 306 268 134 16 0



nivolumab + cabozantinib vs sunitinib

Progression-free survival per BICR

Median PFS, months (95% Cl)

1.04

> NIVO+CABO 16.6 (12.5-24.9)

B 0.9- SUN 8.3 (7.0-9.7)

2 0.8

& o5 HR, 0.51 (95% Cl, 0.41-0.64)

I P< 0.0001

> 0.6

t

3 0.54

w“— R

é 0.3 e D

.9 ) * N

v 0.241 @S

v e|

tén 0.1

o 0.0

| | | | | | | | | |
0 3 6 9 12 15 18 21 24 27

No. at risk Months
NIVO+CABO 323 279 234 196 144 77 35 11 4 0
SUN 328 228 159 122 79 31 10 4 1 0

Minimum study follow-up, 10.6 months. 15



Overall survival

nivolumab + cabozantinib vs sunitinib

1.0 454 SA—A-A
> 071 © e .
Z  0.8- e e
0 N S Z2 AL AA A A
g o724 T sm -y
o BB QD0
a2 0.6 Median OS, months (95% Cl) CEo@-066-6-0—@D
3 0.5+ NIVO+CABO NR (NE)
g 0.4 4 SUN NR (22.6-NE)
= 0.3+
S oo HR, 0.60 (98.89% Cl, 0.40-0.89)
> °
S P =0.0010
0.1 1
0.0 i | | | T | | | | T |
0 3 6 9 12 15 18 21 24 27 30
No. at risk Months
NIVO+CABO 323 308 295 283 259 184 106 55 11 3 0
SUN 328 296 273 253 223 154 83 36 10 3 0

Minimum study follow-up, 10.6 months.
NE, not estimable; NR, not reached.
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Survival Probability

pembrolizumab + lenvatinib vs everolimus + lenvatinib vs sunitinib

Progression-free Survival

1.0 — e
N
0.9 -
0.8 LEN + PEMBRO vsSUN:
HR (95% Cl): 0.39(0.32, 0.49); P<0.001
0.7 -
LEN + EVE vs SUN:
0.6 HR (95% Cl): 0.65 (0.53, 0.80); P<0.001
0.5 —
0.4 - LEN + PEMBRO
03-| MedianPFS, mo (95% Cl) S '
0o | LEN + PEMBRO 23.9(20.8,27.7) LEN+ EVE
LEN+EVE 14.7 (11.1,16.7) e : :
0.1+ SUN 9.2 (6.0, 11.0) SUN
0 | | | | | | | | | | | | | | | | | | | |
0 4 8 12 16 20 24 28 32 36 40
No. at Risk Time (months)
355 300 259 213 160 126 80 30 6 1 0
357 259 185 149 105 70 37 13 3 0

357 218 124 85 62 42 25 9 2 0



pembrolizumab + lenvatinib vs everolimus + lenvatinib vs sunitinib

Overall Survival

1.0
0.9
0.8 —
2 0.7
= ; . SUN
_g 0.6 — LEN + PEMBRO
o LEN +EVE
a 0.5
2 o4
E : Median 0S, mo (95% Cl) LEN + PEMBRO vsSUN:
3 03 HR (95% C1): 0.66 (0.49, 0.88); P=0.005
LEN+PEMBRO NR (33.6, NE)
0.2 LEN+EVE NR (NE) LEN + EVE vs SUN:
SUN NR (NE) HR (95% Cl1): 1.15(0.88, 1.50); P=0.3
0.1+
O | | [ [ | | [ [ | | [ [ | | [ [ |
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
Time (months)
No. at Risk
355 342 338 327 313 280 253 222 188 129 66 26 10 2 0
357 346 321 299 277 246 205 183 154 109 46 22 8 2 0

357 332 307 289 264 236 207 186 160 112 60 25 7 2 2 1 0

NE, not estimable; NR, not reached.



Renal cell carcinoma

adjuvant setting



Distant Metastasis—free Survival in the

Intention-to-treat Population

Choueiri MK-3475 KN564 ASCO 2022

NR, not reached.

o
S 100 -
©
2
e
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0
(=]
No. at risk

- N W S OO O N O ©
o O O O O O O O O O
| | | | 1 | 1 | |

Events/n Median (95% CI)

HR (95% CI)

Pembrolizumab 103/496 NR (NR-NR)
Placebo 152/498 NR (40.5-NR)
' 24-month rate
: 80.1%
69.9%
| | I [ : | | |
0 5 10 15 20 25 30 35
Months
496 457 415 387 361 255 135 76
498 439 394 360 327 230 126 74

40

37
33

0.63 (0.49-0.82)

45 50
0
1 0



CheckMate 914

Primary endpoint: disease-free survival per BICR

1001
90
80 = : 1
£ .
> 707 ! | L1l |
= E 24-month rate: | ‘_'_"I&mq” IrT— ALl L
| 60 | 76.4%
S | 74.0%
a8 50- Median DFS, |
Treatment Events/patients months (95% CI !
& NIVO+IPI 110/405 NR (NE) :
8 30- Placebo 118/411 50.7 (48.1-NE) |
L
[ 0- HR (95% CI), 0.92 (0.71-1.19) :
2 P = 0.5347 !
|
104 |
|
|
0 I I I | | I | : I I I | I I | I I I
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Months
No. at risk
NIVO+IPlI 405 378 337 316 299 289 270 259 224 203 150 125 89 73 42 34 13 9 0
Placebo 411 391 340 315 299 293 275 268 227 205 155 128 90 66 38 25 8 3 0



Immune-mediated AEs in all treated patients?

NIVO+IPI (n = 404) Placebo (n = 407)

Hypothyroidism

Rash . A .
Received corticosteroids

(= 40 mg prednisone daily or equivalent) to
manage any-grade immune-mediated AEs, n (%)

Hyperthyroidism

Diarrhea/colitis

NIVO+IPI Placebo
Adrenal insufficiency
93 (23) 10 (2)
Hypophysitis ’
Hepatitis
Thyroiditis

Nephritis/renal dysfunction

l Grade 1-2 = Grade = 3

Pneumonitis

Diabetes mellitus

25

5 10 15 20 25

Incidence (%)

 Safety of NIVO+IPI in this population was consistent with the known profile for
this combination in advanced RCC

* The rate of discontinuation due to treatment-related AEs was considerable with
NIVO+IPl in the adjuvant setting

» Further analyses are underway to understand the outcome of CheckMate 914
Part A, and Part B investigating adjuvant nivolumab monotherapy is ongoing



Urothelial carcinoma

advanced disease



The NEW ENGLAN D
JOURNAL o MEDICIN E

ESTABLISHED IN 1812

MARCH 16, 2017

VOL. 376 NO. 11

Pembrolizumab as Second-Line Therapy for Advanced
Urothelial Carcinoma

J. Bellmunt, R. de Wit, D.J. Vaughn, Y. Fradet, J.-L. Lee, L. Fong, N.J. Vogelzang, M.A. Climent, D.P. Petrylak,
T.K. Choueiri, A. Necchi, W. Gerritsen, H. Gurney, D.l. Quinn, S. Culine, C.N. Sternberg, Y. Mai, C.H. Poehlein,
R.F. Perini, and D.F. Bajorin, for the KEYNOTE-045 Investigators™

A Overall Survival
1

Hazard ratio for death, 0.73 (95% ClI, 0.59-0.91)
P=0.002

Pembrolizumab

Patients Who Survived (%)

20+ Chemotherapy

e I I | 1 I I 1 1 1 | 1 1
0 2 - 6 & 10 12 14 16 18 20 22 24
Months

No. at Risk
Pembrolizumab 270 226 194 169 147 131 87 54 27 13 4 0 0
Chemotherapy 272 232 171 138 109 89 55 27 14 3 0 0 O

B Progression-free Survival

100

60

Patients without Disease Progression
or Death (%)
3
1

Hazard ratio for disease progression or death,
0.98 (95% CI, 0.81-1.19)
P=0.42

Pembrolizumab

Chemotherapy

No. at Risk
Pembrolzumab 270 165 85
Chemotherapy 272 188 85

. r 1T r°r 1T T 1T 1
6 & 10 12 14 16 18 20

Months

73 56 51 23 16 7 O O
56 27 17 10 5 1 0 ©



First-line pembrolizumab in cisplatin-ineligible patients
with locally advanced and unresectable or metastatic

urothelial cancer (KEYNOTE-052): a multicentre, single-arm,
phase 2 study

ArjunV Balar, Daniel Castellano, Peter H O'Donnell, Petros Grivas, Jacqueline Vuky, Thomas Powles, Elizabeth R Plimack, Noah M Hahn,
Ronald de Wit, Lei Pang, Mary ] Savage, Rodolfo F Perini, Stephen M Keefe, Dean Bajorin, Joaquim Bellmunt
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80

60

40

20
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Lancet Oncol 2017; 18: 1483-92
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CPS (%)
20% increase

intumour size
<1
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-40

-60 -
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CrossMark

Pembrolizumab alone or combined with chemotherapy
versus chemotherapy as first-line therapy for advanced
urothelial carcinoma (KEYNOTE-361): a randomised,
open-label, phase 3 trial

Thomas Powles, Tibor Csészi, Mustafa Ozgiiroglu, Nobuaki Matsubara, Lajos Géczi, Susanna Y-S Cheng, Yves Fradet, Stephane Oudard,

Christof Vulsteke, Rafael Morales Barrera, Aude Fléchon, Seyda Gunduz, Yohann Loriot, Alejo Rodriguez-Vida, Ronac Mamtani, Evan Y Yu,
Kijoeng Nam, Kentaro Imai, Blanca Homet Moreno, Ajjai Alva, for the KEYNOTE-361 Investigators*

Lancet Oncol 2021; 22: 931-45

Progression-free survival (%)

Number at risk

(number censored)
Pembrolizumab plus chemotherapy
Chemotherapy

Overall survival (%)

Number at risk

(number censored)
Pembrolizumab plus chemotherapy
Chemotherapy

100 —— Pembrolizumab plus chemotherapy
90- —— Chemotherapy
HR 0-78 (95% Cl 0-65-0-93); p=0-0033

20 1y '™ m I W
il 1 1 101 1 1l 11 L)

o

T T T T T T T T 1

0 3 é 9 12 15 18 21 24 27 30 33 36 39 42

351(0) 288 (13)243 (19) 135(29) 102 (33) 79(35) 67(36) 55(43) 36(58) 27(65) 18(73) 9(82) 3(88) 0(91) 0(91)
352 (0) 274(30) 191 (67) 75 (81) 44 (90) 31(95) 22(98) 17(103) 15(105) 11(108) 8 (111) 5(114) 2(117) 0(119) 0(119)

HR 0-86 (95% Cl 0-72-1-02); p=0-0407

o

T T T T T T T T T 1

0 3 é 9 12 15 18 21 24 27 30 33 36 39 42

Time since randomisation (months)

351(0) 335(0) 306(0) 263(0) 217(0) 189 (0) 168(0) 146 (0) 118(13) 84(35) 56(58) 36(74) 17(90) 3(103) 0(106)
352(0) 335(0) 297(0) 250(0) 197(0) 169 (0) 150(0) 129(0) 104(9) 71(27) 46(47) 33(57) 20(69) 7(82) 0(89)



Maintenance therapy
with a immune
checkpoint inhibitor

A Overall Population

100~ Median Overall Survival (95% Cl)
mo
90 Avelumab 21.4 (18.9-26.1)
Control 14.3 (12.9-17.9)
80+ Stratified hazard ratio for death,
0.69 (95% Cl, 0.56-0.86)
70 P=0.001
2
[
3 60
I
a
‘s 50
- Avelumab
8 404
&
30
20
10
C T T T T T T T T T T T T T | T T T T 1
(o] 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Months
No. at Risk
Avelumab 350 342 318 294 259 226 196 167 145 122 87 65 51 39 26 15 11 5 3 (o]
Control 350 335 304 270 228 186 153 125 105 83 68 55 41 33 18 12 9 2 1 0
B PD-L1-Positive Population
100 Median Overall Survival (95% Cl)
mo
90 Avelumab NE (20.3-NE)
Control 17.1 (13.5-23.7)
80 Stratified hazard ratio for death,
70 0.56 (95% Cl, 0.40-0.79)
" ] P<0.001
E 60
s Avelumab
a
%S 504
.
[
8 404
5] Control
a
30
20
10
c T T T T T T T T T T T T T T T T T T 1
(o] 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Months
No. at Risk
Avelumab 189 185 177 165 146 129 114 95 81 70 49 38 32 26 18 9 8 4 2 o]
Control 169 165 152 132 113 89 76 67 54 45 37 30 23 21 12 8 6 2 1 0

Powles T, 2020
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VOLUME 36 - NUMBER 34 - DECEMBER 1, 2018

Pembrolizumab as Neoadjuvant Therapy Before Radical
Cystectomy in Patients With Muscle-Invasive Urothelial
Bladder Carcinoma (PURE-01): An Open-Label, Single-Arm,
Phase II Study

Andrea Necchi, Andrea Anichini, Daniele Raggi, Alberto Briganti, Simona Massa, Roberta Luciand, Maurizio
Colecchia, Patrizia Giannatempo, Roberta Mortarini, Marco Bianchi, Elena Fare, Francesco Monopoli, Renzo
Colombo, Andrea Gallina, Andrea Salonia, Antonella Messina, Siraj M. Ali, Russell Madison, Jeffrey S. Ross, Jon H.
Chung, Roberto Salvioni, Luigi Mariani, and Francesco Montorsi

Table 3. Pathologic Response to Pembrolizumab
All Treated
Patients PD-L1 CPS PD-L1 CPS
Response (N = 50) =10% (n=35) < 10% (n=15)
Primary end point
Pathologic complete 21 (42) 19 (54.3) 2 (13.3)
response, No. (%)
95% ClI 28.2 t0 56.8
Secondary end point
Pathologic 27 (54) 23 (65.7) 4 (26.7)
downstaging
to pT<2, No. (%)
95% CI* 39.3t068.2




A Study to Compare Chemotherapy Alone Versus Chemotherapy Plus Nivolumab or Nivolumab and BMS-986205, Followed by Continued
Therapy After Surgery With Nivolumab or Nivolumab and BMS-986205 in Participants With Muscle Invasive Bladder Cancer

ClinicalTrials.gov Identifier: NCT03661320

Figure 2. CA0O17-078 study design

Neoadjuvant presurgical Adjuvant postsurgical
treatment treatment

= W =

Surgery

Study population (N = 1200) g
* MIBC, cT2-T4a, NO, MO N GC + NIVO + » ‘ » NIVO +
« GFR 2 50 mL/min g — e
« ECOGPS 1 S
o
GC + NIVO + NIVO +
linrodnet=% linrodostat
Stratification factors l
. Clini pCR Follow-up
Clinical T stage (T2 vs T3/T4a) R, e~ 209 for EFS
e GFR 50 to < 60 mL/min vs 2 60 mL/min and 0S

« PD-L1 status =z 1% vs < 1%/indeterminate/not evaluable

‘A safety lead-in will be conducted prior to randomization to evaluate the tolerability of the proposed arm C regimen (GC + NIVO + linrodostat).

ECOG PS, Eastern Cooperative Oncology Group performance status; EFS, event-free survival; GC, gemcitabine + cisplatin; GFR, glomerular filtration rate;
M, metastasis; MIBC, muscle-invasive bladder cancer; N, node; NIVO, nivolumab; OS, overall survival; pCR, pathological complete response; PD-L1,
Programmed death ligand 1; RC, radical cystectomy; T, tumor.




Prostate adenocarcinoma



The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JULY 29, 2010 VOL. 363 NO.5

Sipuleucel-T Immunotherapy for Castration-Resistant
Prostate Cancer
Philip W. Kantoff, M.D., Celestia S. Higano, M.D., Neal D. Shore, M.D., E. Roy Berger, M.D., Eric ). Small, M.D.,

David F. Penson, M.D., Charles H. Redfern, M.D., Anna C. Ferrari, M.D., Robert Dreicer, M.D.,
Robert B. Sims, M.D., YiXu, Ph.D., Mark W. Frohlich, M.D., and Paul F. Schellhammer, M.D.,

A Primary Efficacy
100
80
3
=
s 60
A
s
> Sipuleucel-T
= 40
%
204
c 1 1 1 1 1 1
0 12 24 36 48 60 72
Months since Randomization
No. at Risk
Sipuleucel-T 341 274 129 49 14 1

Placebo 171 123 55 19 4 1




KEYNOTE-365 Study Design

Cohort B Key Eligibility Criteria Response assessed per
« PD <6 months before — e RECIST v1.1 based on

screening

CohortB PCWG3 guidelines
Pembrolizumab (200 mg Q3W) + + Imaging assessments

::Tlfdro:]tpa:i::t wai Docetaxel (75 mg/m? Q3W) + every 9 weeks through
Lo bl Prednisone (5 mg twice daily) week 54, every 12

treatment with either )
abiraterone acetate or weeks thereafter until
progression

enzalutamide (but not both)
in prechemotherapy mCRPC PSA assessed every 3
weeks until

state )
progression

Median Time From Enrollment to Data Cutoff in Cohort B
+ All patients: 32.4 months (range, 13.9-40.3)

Primary End Points Secondary End Points
+ Safety * DCR
* PSA response rate * IPFS by PCWG-modified RECIST v1.1

* ORR by RECIST v1.1 (BICR) + OS
Data cutoff: July 9, 2020.

Presented By Leonard Appleman at 2021 Genitourinary Cancers Symposium



Confirmed PSA Response Rate (250% Reduction)?
and Percentage Change From BaselineP

45 -
40 -
35

34.0%
30
25

(35/103)
20

5— I
0

1 1 1 1

Patients, %

1

15
10

40.4%
(21/52)

Total

RECIST RECIST
Measurable Nonmeasurable

27.5% :
(14/51)

100 —
80 —
60 —

N B
© o
L1

0 -
—20 —
—40 -

Change from Baseline, %

|
o
o
]

—-80 —

— PSA decrease from baseline (confirmed and unconfirmed)
in total population: 76/103 (73.8%)3?
o Decrease 250%: 45/103 (43.7%)?

25% increase

50% reduction HH ‘ H‘ H

B RECIST Measurable: Yes

-100 -

Bl RECIST Measurable: No

aCalculation is based on patients who had nonmissing PSA measurements at baseline; 250% PSA decline confirmed by subsequent value 23 weeks later. PPlot is based on patients who had a
PSA measurement at baseline and =1 postbaseline PSA measurement (n = 103).

Data cutoff: July 9, 2020.

Presented By Leonard Appleman at 2021 Genitourinary Cancers Symposium



CheckMate 9KD (arm B)

CheckMate 9KD: study design

Key eligibility criteria —

* mCRPC

* ECOG PS 0-1

* Ongoing ADT with a GnRH
analogue or bilateral orchiectomy

* Mandatory tumor tissue (obtained
< 5 years) submitted for HRD
testing before treatment
assignment

* No prior antibody or drug
targeting T-cell co-stimulation or
immune checkpoint pathways

Chemotherapy-naive patients eligible for DOCE RO, 9D Iui0

Up to 2 NATs in the pre-chemotherapy mCRPC setting

DOCE 75 mg/m? Q3W +
prednisone 5 mg BID2

|
v
Arm B

 —— —_

Co-primary endpoints: ORR per investigator,® PSA response rate (response: > 50% decrease from baseline PSA)c

Secondary endpoints: rPFS,4 OS, time to and duration of response,? time to PSA progression,¢ and safety

aDOCE was given up to a maximum of 10 cycles; NIVO was administered as monotherapy (480 mg Q4W) after cycle 10 for up to 2 years. PAssessed using PCWG3 criteria in treated patients with
measurable disease at baseline. ‘Represents the proportion of treated patients with a = 50% decrease in PSA from baseline to the lowest post-baseline PSA result; a second consecutive value
obtained > 3 weeks later was required for confirmation of PSA response. YAssessed using PCWG3 criteria in relevant populations.

ADT, androgen deprivation therapy; ECOG PS, Eastern Cooperative Oncology Group performance status; GnRH, gonadotropin-releasing hormone; HRD, homologous recombination deficiency;

NAT, novel antiandrogen therapy (eg, abiraterone, enzalutamide, etc.); ORR, objective response rate; OS, overall survival; PCWG3, Prostate Cancer Clinical Trials Working Group 3; PSA, prostate-
specific antigen; rPFS, radiographic progression-free survival.

Presented By Karim Fizazi at 2021 Genitourinary Cancers Symposium



CheckMate 9KD (arm B)

Objective and PSA response outcomes

All patients No prior NAT Prior NAT
Objective response? (N =45) (n =14)
ORR, % 40.0 42.9 38.7
(95% CI) (25.7-55.7) (17.7-71.1) (21.8-57.8)
Best overall response, n (%)
Complete response 1(2.2) 0 1(3.2)
Partial response 17 (37.8) 6 (42.9) 11 (35:5)
Stable disease 24 (53.3) 7 (50.0) 17 (54.8)
Progressive disease 3 (6.7) 14Z.1) 2 (6.5)
All patients No prior NAT Prior NAT
PSA response® (N =81) (n = 28) (n =53)
Confirmed PSA response rate, % 46.9 60.7 39.6
(95% CI) (35.7-58.3) (40.6-78.5) (26.5-54.0)

» For the 18 objective responders
— Median time to response (range) was 2.0 (1.6-7.3) months
— Median duration of response (95% Cl) was 7.0 (6.4-12.4) months

+ Among 81 PSA-evaluable patients, median time to PSA progression (95% Cl) was 8.7 (7.3-10.4) months

aRepresents confirmed complete or partial response per PCWGS3 in patients with measurable disease at baseline. "Represents the proportion of treated patients with a = 50% decrease in PSA from
baseline to the lowest postbaseline PSA result; a second consecutive value obtained = 3 weeks later was required for confirmation of PSA response.

Presented By Karim Fizazi at 2021 Genitourinary Cancers Symposium



CheckMate 9KD (arm B)

Survival outcomes

rPFS oS
All patients No prior NAT Prior NAT All patients No prior NAT Prior NAT
(N = 84) (n = 30) (n = 54) (N = 84) (n = 30) (n = 54)
Events, n 61 19 42 Events, n 44 11 33
Median (95% Cl), months | 9.0 (8.0-11.6) | 12.0 (6.2-18.2) | 8.5 (7.5-10.8) Median (95% CI), months |18.2 (14.6-20.7)| NR (9.9-NE) |16.2 (13.5-18.3)
1.0 . 1.0 .
& —+— All patients s —+— All patients
v 0.9 —o— No prior NAT 2 0.9 ——oa— No prior NAT
T = 0.8 —a— Prior NAT = 0.8 —a— Prior NAT
ok m
‘a = 0.7 a 0.7
3 Na] 2 1
o8 0.6 a 0.6 |
o0 = !
- 0.5 — g 0.5 L
U — - g | !
235 04 g 0.4 |
&% 03 2 03— :
ot 1
&2 0.2~ ! £ 0.2 ;
he)
8 014 3 0.1
0.0 — ; - 0.0 i
I [ I [ | I I [ I [ | [ | [ I I I [
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21 24 27
) Months . Months
No. at risk No. at risk
All patients 84 73 54 37 22 15 7 0 All patients 84 83 73 64 55 44 26 F 2 0
No prior NAT 30 27 21 18 13 9 ] 0 No prior NAT 30 29 24 21 19 19 15 5 1
Prior NAT 54 46 33 19 9 6 2 0 Prior NAT 54 54 49 43 36 25 1 2 1 0

NE, not estimable; NR, not reached.

Presented By Karim Fizazi at 2021 Genitourinary Cancers Symposium



Renal cell carcinoma

Advanced disease Adjuvant setting

Second line after TKi: I0 monotherapy

I0 monotherapy effective in high risk resected ccRCC
under investigation in resected metastatic

First line: disease

10-10 combination in intermediate/poor risk pts

I0-TKI (anti -VEGF) combination 10-10 combination:

benefit not proven

Some critical issues not addressed in trials for FDA/EMA approval

e primary refractory patients
* patients at risk for serious adverse events
e patient who may benefit from a TKi monotherapy or |0 monotherapy



Urothelial carcinoma

Advanced disease Perioperative setting

Second line after TKi: Promising result with 10 monotherapy
|0 monotherapy and 10-chemo combination
First line:

patients unfit for cisplatin with CPS 210

Some critical issues not addressed in trials for FDA/EMA approval

» predictive factors for efficacy (10 effectiveness despite PD-L1 status)
e predictive factors for toxicity



Progression-free survival (probability)
o
o

Median PFS, months (35% CI):
nivolumab, 4.2 (3.7-5.4)

everolimus, 4.5 (3.7-5.5)

HR, 0.84; 95% ClI, 0.72-0.99); P = .0331

No. at risk
Nivolumab 410190 119 83 69

T T T T T T T T T T T
16 20 24 28 32 36 40 44 48 52 56 60

0 50 40 31 29 23 20 17 16 13 12 10 7
Everolimus 411 183 101 63 44 28

Months

o w

i5 9 98 4: & 83 8 2 2 =2 4 A1

T ] k‘l 1
64 68 72 76

Patients without Disease Progression
or Death (%)

Pegyfrolizumab
emotherapy

Hazard ratio for disease progression or death,
0.98 (95% Cl, 0.81-1.19)
P=0.42

Pembrolizumab

Chemoth
: Chemotherapy

1 1
10 12 14 16 18 20
Months

2 4 6 8

270 165 8 73 56 51 23 1 7 O O
272 188 8 56 27 17 10 5 1 0 O

pts progressed at the first tumor assessment



Can the omic sciences help
answer some clinically relevant
issues?



Bevacizumab + Atezolizumab

Anti-Cancer Immunity Anti-Cancer Immunity

Bevacizumab

St DCs S DCs
VeGFR | l . Atezolizu mab . Atezolizumab
® oo 93

-
L4 |
@ A;'l‘f»;.llzumab / Atezullzumab |

Macrophage PD-U/
(M2 phenotype)

Macrophage



IMmotion 151:

Atezolizumab + Bevacizumab vs Sunitinib

Progression-Free Survival in the PD-L1+ Population

1.0
0.91
0.8
0.7
0.6
0.51
0.4-
0.31
0.2
0.1+

Progression-Free Survival

Median PFS, mo (95% CI)
Atezo + Bev 11.2 (8.9, 15.0)
Sunitinib 7.7 (6.8,9.7)

HR, 0.74 (95% CI: 0.57, 0.96)
P=0.02°

0
0

No. at Risk
Atezo + Bev 178
Sunitinib 184

3

137
135

T T T T T T T T
6 9 12 15 18 21 24 27
Months

117 94 79 55 22 5
110 83 64 Al 15 7 1

Escudier B, 2018



IMmotion 150:
Atezolizumab +/- Bevacizumab vs Sunitinib

Setting:
Study:
Patients:

Primary objectives:

First line
Phase Il

305
PFSinITT
PFS in PD-L1+



IMmotion 150:
Atezolizumab +/- Bevacizumab vs Sunitinib

Transcriptome Map of Angiogenesis and Immune-
Associated Genes in RCC Tumors

PD-L1IHC

PD-L1IHC
Angiogenesis | | il (e.9. CD34, KDR, VEGFA) o0
[ “ m C2
1| A [ .
- I“l IIlI ilﬂ ‘l! [ |l| L |1| | M IC3
‘ 1N : | L | HII | ‘ 3
Immune, | | Co e |r WH
Antigen Jigig) WD 4 (e.o. csA, IFNG, PsmBs) B
Presentation | ’|h ITI h 'I o e 1
| | il {1
| HP '||| ‘I ! "4 0

I | _ ' 11111 |
H S E s AT ’
[l
Myeloid Aol | I-2
Inflammationl | i mﬂm (e.g. IL6, PTGS2, IL8) »

Atkins M, 2017




IMmotion 150:
Atezolizumab +/- Bevacizumab vs Sunitinib

f g Angio'™ h Angic'™®
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IMmotion 150:
Atezolizumab +/- Bevacizumab vs Sunitinib

Angiogenic tumor: anti-VEGF

better

M‘ |l “"4[5 r’
i

T ‘f\ 11#“"("{” % ;l'|l.

T-effectortish Subpopulation

‘|
(O Tumorcells
QO  T-effectorcells

& Myeloid cells
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il .‘i i,
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3.2 1 0 -1 -2
|___E — -.
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“Inflammed” tumor:

T-effectortioh
jonkow Myeloid Inflammation*igh

anti-VEGF may confer

sensitivity to checkpoint inhibitors



Pembrolizumab as 2"9/3" |line for advanced ccRCC:
a radiomic approach

pts: 60
RR: 28%
pts on treatment >12 m: 35%

Rossi E, Boldrini L, preliminary data



Pembrolizumab as 2"9/3" line for advanced ccRCC:
a radiomic approach
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Rossi E, Boldrini L, preliminary data



Pembrolizumab as 2"9/3" line for advanced ccRCC:
a radiomic approach
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Rossi E, Boldrini L, preliminary data



“Immunomics”:
the study of immune system regulation and
response to pathogens

Practical application in immuno-oncology (10)

study of circulating immune factor:
cytokines and soluble immune checkpoints



Multiple lymph-nodes metastasis from bladder urothelial carcinoma

resistant to cisplatin-gemcitabine chemotherapy
pt #9

pt #22
| . . ' | e

e A

Baseline B U

After 3 months with
pembrolizumab




Multiple lymph-nodes metastasis from bladder urothelial carcinoma
resistant to cisplatin-gemcitabine chemotherapy

pt #22 pt #9

CPS 30% complete response to pembro Soluble IC primary refractory to pembro CPS 35%
stable BTLA stable
lower CD137 higher
lower GITR higher
higher HVEM lower
higher IDO lower
higher TIM3 lower

Schinzari G, in press



Microbiomic

a Study design
nal urec = Baseline (Week 0) Treatment Week 1 Week 2 Week 4 Week 8
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oPEN
Faecal microbiota transplantation for the treatment
of diarrhoea induced by tyrosine-kinase inhibitors b Summary o inial resus

1 1 1 1 1 Resolution of diarrhoea Reduction of diarrhoea (grade 1 or lower)
in patients with metastatic renal cell carcinoma e L O]

CA = Clinical assessment; FMT = faecal microbiota transplantation; FSC = faecal samples collection
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Immunotherapy approaches in the Omics Era: focus on Genitourinary cancer

Immunotherapy improved clinical outcome for GU cancer patients
Other benefit are expected in the next years



Immunotherapy approaches in the Omics Era: focus on Genitourinary cancer

Many factors can influence the results with immunotherapy:

concomitant drugs (antibiotics), infections (viral), diet, comorbidities,
gender...

& memaee PNEUmMonNitis from immune checkpoint
inhibitors and COVID-19: current
concern in cancer treatment

Ernesto Rossi,' Giovanni Schinzari,’? Giampaolo Tortora'-

Omic sciences can enrich the knowledge of factors influencing immunotherapy
efficacy



Immunotherapy approaches in the Omics Era: focus on Genitourinary cancer

Immunotherapy improved clinical outcome for GU cancer patients
Other benefit are expected in the next years

Many factors can influence the results obtaining with immunotherapy

Criteria for patient selection are needed to achieve a really patient — focused
approach (“personalized oncology”)

Omic sciences can allow patient selection

Patient selection should be feasible in clinical practice



| hope you enjoyed the lunch

Thank you
for your attention!



