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* One third with fully rése&:ted, localized disease will develop either a
local or a distant recurrence, the majority of whom will succumb to
distal metastases

* Patients with T3 or higher locally advanced disease have a significant
risk of recurrence: 30 to 90 percent

Medieval Saxon man with a large
tumor of the left femur
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What’s new in kidney cancer?

* Everything!
* Expanded genomics.
* New ordering of VEGFR TKI

* Tumor Immunology

« Combinations!




PROPORTION SUAVIVING

Survival Has Improved Over the Years
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Figure 1: Results of Kaplan-Meier anatysis of overall survival for the Database Consortiuem model
2. Heng DY, et al. Lancet Oncol. 2013;14(2):141-148.

Targeted Agents EraZ

Pre-Targeted Agents Era’

Median OS of good-risk patients
Median OS of intermediate-risk patients

Median OS of poor-risk patients

20 months
10 months

4 months

43.2 months (95% CI: 31.4-50.1)
22.5 months (95% CI: 18.7-25.1)
7.8 months (95% CI: 6.5-9.7)




Risk Factors in Advanced
Untreated RCC

Memorial Sloan Kettering Cancer Center (MSKCC) Prognostic Model?

Prognostic factors Prognostic risk groups

« Interval from diagnosis to treatment of less than 1 year - Low-risk group: no prognostic factors

« Karnofsky performance status less than 80% * Intermediate-risk group: one or two prognostic factors
« Serum lactate dehydrogenase (LDH) greater than 1.5 times the upper » Poor-risk group: three or more prognostic factors

limit of normal (ULN)
* Corrected serum calcium greater than the ULN
+ Serum hemoglobin less than the lower limit of normal (LLN)

International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) Criteria®

Prognostic factors Prognostic risk groups

1. Less than one year from time of diagnosis to systemic therapy » Favorable-risk group: no prognostic factors

2. Performance status <80% (Karnofsky) * Intermediate-risk group: one or two prognostic factors
3. Hemoglobin < lower limit of normal (Normal: 120 g/L or 12 g/dL) » Poor-risk group: three to six prognostic factors

4. Calcium > upper limit of normal (Normal: 8.5-10.2 mg/dL)
5. Neutrophil > upper limit of normal (Normal: 2.0-7.0x10%L)
6. Platelets > upper limit of normal (Normal: 150,000-400,000)



National

comprehensive NCCN Guidelines Version 1.2020

Aoy Cancer Kidney Cancer
Network
RISK MODELS TO DIRECT TREATMENT
Memorial Sloan Kettering Cancer Center (MSKCC) Prognostic Model?
Prognostic factors Prognostic risk groups
« Interval from diagnosis to treatment of less than 1 year - Low-risk group: no prognostic factors
« Karnofsky performance status less than 80% * Intermediate-risk group: one or two prognostic factors
« Serum lactate dehydrogenase (LDH) greater than 1.5 times the upper » Poor-risk group: three or more prognostic factors

limit of normal (ULN)
* Corrected serum calcium greater than the ULN
+ Serum hemoglobin less than the lower limit of normal (LLN)

International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) Criteria®

Prognostic factors Prognostic risk groups

1. Less than one year from time of diagnosis to systemic therapy » Favorable-risk group: no prognostic factors

2. Performance status <80% (Karnofsky) * Intermediate-risk group: one or two prognostic factors
3. Hemoglobin < lower limit of normal (Normal: 120 g/L or 12 g/dL) » Poor-risk group: three to six prognostic factors

4. Calcium > upper limit of normal (Normal: 8.5-10.2 mg/dL)

5. Neutrophil > upper limit of normal (Normal: 2.0-7.0x10%L)

6. Platelets > upper limit of normal (Normal: 150,000-400,000)



Poor Risk Factors in Advanced Untreated RCC:
MSKCC Criteria

MSKCC Criteria MSKCC or Survival After Nephrectomy and
Immunotherapy (SANI) risk scores

KPS < 80%
Hemoglobin < LLN Risk Group by No. of Risk Factors
LDH > 1.5 x ULN || Favorable 0

. > 10.0 Intermediate 1or?
Corrected serum calcium maldL Poor 95




International Metastatic Database Consortium (IMDC)

International Metastatic Renal Cell Carcanoma
Database Consortium criteria

Karnofsky performance score <80

Time from orniginal diagnosis to initiation of targeted therapy <1 year
Hemoglobin less than the lower limit of normal

Serum calcium greater than the upper limit of normal

Neutrophil count greater than the upper limit of normal

Platelet count greater than the upper limit of normal

s Good risk: None of above risk factors present.
= Intermediate risk: 1 or 2 of above risk factors present.
= Poor risk: 3 or more risk factors present.
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Everolimus

Sunitinib (Axitinib) (Nivolumab ) p \
* Drug sequences
* Precision therapy

(High-dnse IL-Z) (Temsirolimus) [Bevncizumab J (Cﬂbozantinib)
* New drugs
* Vaccinations
" /

plus interferon-a I
(Lenvatinib )
* Drug combinations
1992 2005 2006 2007 2008 2009 2010 2012 2015 2016 2025 * Improved local management
Dark age Modern age Golden age Diamond age

== Dark age (before 2005)

== Modern age (2005-2014)
== Golden age (2015-2025)
= Diamond age (after 2025)

Overall survival (%)
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Reprinted by permission from Macmillan Publishers Ltd: Nature Reviews Disease Primers, Hsieh, JJ, et al., Nat Rev Dis Primers 2017;3:17009, copyright 2017.



Approval EMA and FDA Indications

1992 Intereukin-2 Metastatic

2005 Sorafenib Advanced

2006 Sunitinib Advanced

2007 Temsirolimus Advanced

2009 Bevacizumab (+ IFN-a) Metastatic

2009 Everolimus After failure of sunitinib or sorafenib
2009 Pazopanib Advanced

2012 Axitinib Fallure of prior systemic therapy
2015 Nivolumab Failure of prior systemic therapy
2016 Cabozantinib Fallure of prior systemic therapy
2016 Lenvatinib plus everolimus Fallure of prior systemic therapy




Cytoreductive Nephrectomy

Median Median
SWOGIH Survival, Mos EORTCA Survival, Mos
— IFN-a + nephrectomy (n = 120) 1 IFN-a + nephrectomy (n = 42) 17.0
~— IFN-a (n = 121) 8.1 ~ IFN-a (n = 42) 7.0

1. Flanigan RC, et al. N Engl J Med. 2001;345:1655-1659. 2. Mickisch GH, et al. Lancet. 2001,358:966-970.



Interferon * Cytoreductive Nephrectomy
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Metastatic RCC : Cytoreductive Nephrectomy?

— Removal of the primary tumor (cytoreductive nephrectomy)
In retrospective studies: favorable feature?

Clinical Trials Design Nbpts Resp.rates Overall survival P value
(%) (months)

SWOG-89491 N + IFNa vs IFNa alone 246 36vs33 11.1vs 8.1 0.05

EORTC-309472 N + IFNa vs IFNa alone 85 19vs 12 17vs 7 0.03

Combined N + IFNa vs IFNa alone 331 6.9vs 5.7 136vs 7.8 0.002
analysis 3




Treatment Landscape in RCC in 2016

' Second Line and Beyond

Pazopanib _
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Durable responses in a
subgroup of patients
only

High toxicity
High costs
Specialized centers only
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High Dose IL-2: Survival

— Progression-free survival
— Overall survival

Median OS: 42.8 mo

Median PFS: 4.2 mo

---------------------------------------------------------------------

—

Survival Probability
o
O
?

—

0 g 1 || ] ] 1 ] | 1 ] I 1 1
0 6 12 18 24 30 36 42 48 54 60 66 72
No. at Risk Time Since Treatment Initiation, mo

PFS 119 43 26 19 17 14 13 13 10 9 8 4 3

OS 120 110 98 88 80 74 70 60 54 42 29 15 9

1. McDermott DF et al. Cin Cancer Res. 201521:561-568. 2. Alva A et al. Cancer Immuno! immunother. 2016,65:1533-1544



Immunotherapy
High Dose IL-2: Efficacy

250 -
F oae PFS Time
SELECT Trial £ 200- g e iiuyos
120 patients enrolled g Lol
96% clear cell histology g 125-
MSKCC criteria & e | ‘
—  70% intermediate risk s 50+ HH -
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ER 5% 2-5% 3%
PR 9% 22.5% 44%
SD >6 months - 7.5% -

1. McDermott DF & al. Gt Cancer Res. J015.21:561-568. 2. Motzer R et al J G Onogd, 2000027 3584-350093. Fyle G et al. J&un
Omood. 1555, 13.688-696. 4. Alva A et al. Canoer Immuno! immonoiher. 3016065 1533-1544



Number of Patients

450+
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2504
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IL-2 Utilization:
Comparison of Impact With TKIs
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CTLA-4

\/ Ipilimumab

Endothelial cell

Nivolumab

Atezolizumab

~— TSG \

Inactivated
PTEN

(_ TSG

Everolimus
Temsorilimus

mTORC

mRNA
translation
Sunitinib l \ Trangcnptxonal
Sorafenib Cvelin D1 activation of
i yclin
Pazopanib Bevacizumab SMYC target genes
Axitinib
Lenvatinib Cell growth K
Tumour cell Nucleus and survival



VEGF inhibitors Immunotherapy
“Multitargeted”

Checkpoint inhibition




VEGF inhibitors Immunotherapy

“Selective” “Multitargeted” Checkpoint inhibition

Combination
VEGF inhibitor
+

Checkpoint inhibitor

Dual
Checkpoint inhibition
(Anti-PD-1/CTLA-4)




Treatment Landscape in RCC in 2016

Bevacizumab
(Dec 2005)

+ IFN-a
(Jul 2009)

// everolimus
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Sunitinib |
(Jan 2006) | Temsirolimus  Everolimus
(May 2007) \JA(Mar 2009)



Sorafenib

100 g, — Sorafenib
= = Placebo

— © © Censored observation
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E ‘E g Placebo = 2.8 months

E il 0.25 - Hazard ratio (S/P) = 0.51
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FDA approved for advanced RCC, December 2005



Sunitinib vs IFN

R Sunitinib
Eligibility Criteria A DR OIDIL
_ M — 4 weeks on,
Clear cell histology D 2 weeks off
No previous y (n =375)
systemic treatment —
ECOGPS0Oor1 i
Measurable, metastatic T N . M'S’;E“le
I
RCC o (n=375)
(N =730) N

FDA approved for advanced RCC, January 2006



Sunitinib improves PFS in 1st-line mRCC

PFS in 750 patients

— Sunitinib
Median PFS = 11 months

w—— IFN-&
Median PFS = 5 months

1.0

&
3
- 0.5
o
a
)
a

Hazard ratio = 0.415

(95% CI: 0.32-0.54)

p<0.000001

0
0 3 6 9 12 15

Time (months)
Motzer R, et al. NEJM 2007



Treatment Landscape in RCC in 2016

Bevacizumab
(Dec 2005)

High dose
interleukin-

|

+ IFN-a
(Jul 2009)

// everolimus
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Phase Ill COMPARZ: First-line Pazopanib
vs Sunitinib for Clear-Cell mRCC

Pazopanib

: / 800 mg/day
Pts with mRCC clear-cell
histology and no previous
systemic therapy
(N = 1110) \ Sunitinib
50 mg/day

(schedule 4/2)

« Primary endpoint: PFS
« Secondary endpoints: OS, ORR, time to response, safety, QolL,
medical resource utilization

Motzer RJ, et al. N Engl J Med. 2013:369:722-731.



COMPARZ: A phase 3, head-to-head, randomized (1:1), open-label, noninferiority study
comparing VOTRIENT with sunitinib

VOTRIENT (n=557) 800 mg once-daily * Primary objective: evaluate PFS by independent review, defined s the interval
continuous dosing between the date of randomization fo the first documentation of disease progression

ENROLLED PATIENTS or death [protocol-defined criteria for noninferiority was the upper bound of 3 2-sided

(N-1110) Sunitinib (n=553) 50 mg once daily 95% (1 of 1.25). Secondary endpaints and assessments included ORR, 0S, safety,

hweekson | 2 weeks off HROOL [FACIT-F, FKSI19. CTS0. and SOLD). and medical resource utilization.

Eligibility criteria: patients aged =18 years with advanced RCC, clear cell histology, no prior systemic therapy, measurable disease KPS
=70%. and adeauate oraan function.



Progression-free survival (PFS): noninferior’

PFS in treatment-naive patients: VOTRIENT vs sunitinib

1.0 4
w - n  Median PFS [95% CI)
= 08 - \ AR A105) (95% C1-090,1.22) \ORARGLALN 557\ 2 mtcts 09
= : ST 553 \95mmtsB3, 111
206 !
= _ T _
= 04 - EE-\___.
E I-:.'h - . FF
S 2 - ‘-l-__“__ : : . Median PFS
= —— VOTRIENT i — 8.4 months
yg | = Sonitnid with VOTRIENT
| r I | I i | 1 | | | r
0 b B 12 16 20 24 i 31 36 40
PATIENTS MONTHS
AT RISK [n)
VOTRIENT 557 361 245 136 105 61 §b 19 13 1

Sunitinib 553 351 249 147 111 69 48 18 10 3



0S in treatment-naive patients: VOTRIENT vs sunitinib

1.0- n  Median 05 (95% Cl}
= HR 092) (95% C1:0.79,1.06) \GRUMLNIANIN 557 \ 783 ments (240, %5
g 0.8- SR 553 \ 291 months (254, 331)
= 0.4+
S 0.4
= e Median 0S
= 0.2 >2 years
& == VOTRIENT with VOTRIENT
0.04 = Sunitinib and sunitinib"
| | | | | | | | | | | | | | | | |
0 4 8 12 16 20 24 28 32 36 40 4 48 52 56 60 64
PATIENTS ATRISK (n) HONTIS

VOTRIENT 557 521 462 409 360 320 284 243 221 197 169 99 51 21 4 1 0
Sunitinib 553 501 435 377 339 304 281 237 211 180 153 100 45 20 & 1 0



Adverse Events Relative Risk

Pazopanib

Hair color change
Weight decreased
Serum ALT increased
Alopecia

Upper abdominal pain
Serum AST increased

Sunitinib

Fatigue

Rash

Pain in extremity
Constipation

Taste alteration

LDH increased
Serum creatinine increased
Peripheral edema
Hand-foot syndrome
Dyspepsia

Pyrexia

Leukopenia
Hypothyroidism
Epistaxis

Serum TSH increased
Mucositis
Neutropenia

Anemia
Thrombocytopenia




Treatment Landscape in RCC in 2016

' Second Line and Beyond

Pazopanib _
(Oct 2009) | Niyéiumab

) High dqse Bevacizumab
interleukin-2 + IEN-a
(Jul 2009) C(il:; azrg;nét))

Sorafenib
l (Dec 2005)

|

Sunitinib / I T
(Jan 2006) Temsirolimus  Everolimus
(May 2007) \JA(Mar 2009)

// everolimus
4y 2016)



PFS in first-line randomized trials of bev + IFN
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Escudier B et al. Lancet 2007. 370. 2103-2111
Rini B et al. J Clin Oncol 26. 2008. 5422-5428




IN VITRO POTENCY OF TIVOZANIB

AND AXITINIB COMPARED TO OTHER TKis

More 4
potent

10

Less
potent

100

Wl VEGFR-3

Approximate: adjustment in __j VEGFR-1 i VEGFR-2
consideration of 2.3% BSA
Pazopanib?
sunitinib? ~ (CW-788034) g afenib’
Tivozanib?? Axitinib*1
(AV-951) (AG13736)




Tivozanib: VEGFR 1, 2 and 3 Tyrosine Kinase Inhibitor

Potent, selective inhibitor of VEGFRs 1, 2 and 3 with a long half-life that is
designed to optimize blockade while minimizing off-target toxicities!?
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TIVO-3: Phase 3 Study Design in Recurrent/Metastatic
RCC to Confirm TIVO-1

* Designed to support 1st and 3rd line indication
* Provides potential unique 3rd line dataset of patients with prior PD-1 exposure
* Enrollment initiated 2Q 2016 On track for topline data 1Q 2018

TVO-3

N =~322 o
 Sacrae/ st A ’é WhE e
* Failed at least two prior ’ g ) S sk
;w cRalab] i N , for ITT & Pre-
* ECOG PS O or 1 T sorafenib Specified Biomarkers

Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to Compare Tivozanib to
Sorafenib in Subjects With Refractory Advanced Renal Cell Carcinoma



ASCO GU 2019:

TIVO-3: A Phase Ill, Randomized, Controlled, Multicenter, Open-label Study to Compare Tivozanib
to Sorafenib in Subjects with Refractory Advanced Renal Cell Carcinoma




Phase 3 TIVO-1: Proven Activity in 1st line RCC

L

517 patient, global, randomized Phase 3 in 1% line RCC

First H2H RCC pivotal to meet primary PFS endpoint of superiority vs VEGF TKI
OS confounded by crossover; NDA not approved; FDA requested additional study
* Demonstrated favorable tolerability profile

Tivozanib Sorafenib

N=260 N=257

1.0

Median 11.9 mo 9.1 mo
(95% Q1) (93~14.7mo) (7.3 ~9.5 mo)

Hazard ratio: 0.797
(95% CI: 0.639, 0.993)
p-value = 0.042

Tivozanib

Probability of PFS
(<)
o

[ -

—
Sorafenib A

i
L L) L] Ll 1 L Ll Ll L L) )

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2
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1007 -""-... == Tivozanib
Sorafenib
Z 80-
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Time (months)
MNo. at nsk

Tivozanib 260 256 241 227 11 198 183 170 159 148 142 133 125 89 39 2 O
Sorafenib 257 M9 241 232 N8 208 194 181 170 167 157 161 137 98 43 3 O




AXIS: Phase 3 Study of Axitinib Versus Sorafenib’

RECIST

* Defined progressive
disease after one prior
rx: sunitinib-,
bevacizumab + IFN-a—,

Axitinib 5 mg BID®

temsirolimus-, or
cytokine-based regimen
PSofDorl
Predominant clear cell
histology

Sorafenib 400 mg BID

MMN—=00Z>3

il
" m
=l

* Primary endpoint. PFS
« Randomization stratified by ECOG PS and type of prior treatment



PROGRESSION-FREE SURVIVAL
(IRC ASSESSMENT)

No. events (%) mPFS, mo (95%Cl)

10 p —— Axitinib 111 (58) 101 (7.2-121)
0.9 1._‘ Sorafenib 60 (63) 65 (4.7-83)
0.8 ~
z 07 Stratified HR, 0.77*
S 06 - (95% CI 0.56~1.05)
P 05 1-sided P=0.038
[=] = ———m—m——————- - =
=1 I I
il . | |
> 04 | |
o 0.3 - : :
02 - I I
® =censored for axitinib I I
0.1 =z$mhmra:;rt- : :
00 4 1 I

0 2 4 6 8 10 12 14 16 18 20 2 2
Patients at risk, n Tlme [M'ﬂ'nthﬁ:l

Axitinie 192 1M 132 114 91 78 63 54 k"l 15 & 1 0
Sorafenik 95 73 & 43 3 24 20 18 13 10 0 ] 0

*Stratified by ECOG PS; assuming proportional hazards, HR <1 indicates a reduchon in favour of axitinib and HR *1 indicates a reduction in
favour of sorafenib.
IRC = independent radiclogy committee; mPFS = median progression-free survival



AXIS: Progression-Free Survival®

14

12.2

12

10

o3

PFS, Months
i ]

Sorafenib Axitinib

® Median PFS (Overall)
= Median PFS (After Cytokines)

® Median PFS (After Sunitinib)



AXIS: Second-Line Axitinib Versus Sorafenib

100 - Median OS5, mo (95% CI)
w— A xitinib 20.1 (16.7-23.4)
80 - Sorafenib 198.2 (17.5-22.3)
HR: 0.969 (95% CI, 0.800-1.174)

= 60 - P = .3744, one-sided stratified log-rank test
3

40 -

20- %—

°0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
No. at Risk

Axitinib 361 351 326 302 273 252 237 214 183 178 152 127 86 7O 45 36 14 5

0
Sorafenib 362 340 318 298 278 259 240 218 202 181 145 118 88 62 41 26 9 4 0



RCC Therapy: Targeting VEGF at

Multiple Levels

Cell stimuli
(eg, growth factors)

Sunitinib

Sorafenib

Pazopanib
Axitinib
Cabozantinib -

D Bevacizumab

‘ Temsirolimus .

Everolimus p
T

Inactivated VHL
tumor suppressor gene

{vHL )

“==~" | HIFa | +Hypoxia
/ Endothelial
/\ HIFa | HIFa Cell
 HIFa
Cell growth
SUvaal (\Efij — Tumor

Adapted from Rini Bl, et al. Lancet. In press.



MTOR Inhibitors

Temsirolimus (Sirotem)

Temsirolimus Injection
25 mg/mL‘*N
SIROTEM

ST AEITSN TR 771
770
47 rre fIFPEx

7

7
2
P /
o
V=

27

Growth factors
EGF IGF EDGF VEGF

Transcription, mRNA translation, ribosome biogenesis,
cellular growth, proliferation, survival




Temsirolimus Phase lll Trial in Poor-Risk
RCC*: Tem = I[FN-a; OS by Treatment

IFN-a 3 MU-18 MU (n = 207)
CR+PR:4.8%
CR + PR + SD* 15.5%

Tem 25 mg QW [(n= 209)
CR + PR: B.6%
CR+PR+5SD:32.1%

IFN-a 3 MU-6 MU + Tem 15 mg QW (n = 210)
CR+PR:8.1%
CR+ PR+ 3D:28.1%

1.0

,E Parameter Tem + IFN

E 08 - Arm 3

“ (n =210)

-g 0.6= f Median survival, 7.3 10.9 B.4

T pad Arm LN #—— Arm 2: Tem Mos

g ) Comparisons Arm 2 to Armm 3 to
Arm 1 Arm 1

S029 Am3:iFN +Tem

2 Stratified 008 70

l; 0 1 | | 1 1 IDE—I'HI'I'C P

| | | |
5 10 15 20 25 30 35
Time to Death (Mos)

=]

"Modified MSECC poor risk. TStratified by counfry and nephreciomy status. 350 = 24 wks.
Hudes G, et al. N Engl J Med. 2007;356:2271-2281.



TEMSR for mRCC: Conclusion

(- N
Temsirolimus as a single agent (25 mg IV weekly) vs. IFN-a

alone significantly improves OS and PFS of patients with poor-
risk mRCC

\_ Y,
« 3.6-month (49%) improvement in median OS

« 1.8-month (95%) improvement in median PFS

(" )

The combination of temsirolimus (15 mg IV weekly) + IFN-a (6
MU 3 times weekly) did not significantly improve OS vs. IFN-a

\— J




RECORD-1: Phase 3 Study of Everolimus Versus
Placebo’?

Everolimus + best supportive care
(n=272)

Eligibility criteria
— Clear cell mRCC
- Disease progression during

or within 6 months of On progression

stopping sunitinib and/or

sorafenib Placebo + best supportive care

. Stratification (n =138)

- Prior VEGFR-TKI: one or
two regimens

Z0==-P>PN-Z00Z>2

N
—

~ MSKCC risk group: ' * Primary endpoint
favorable risk versus - PFS (central review)
intermediate risk versus « Secondary endpoints
poor risk - Safety
- ORR
- OS

- Quality of life



RECORD-1: Progression-Free Survival

Median PFS (Central Radiology Review)

100 4
T — Everolimus (n = 277): 4.90 months
80 - — Placebo (n = 139): 1.87 months
HF-E 0.33 (95% CI 0.25-0.43)
EE: Lng-ranh P < 001
2 60-
E
,1 i
S 0
o
20 -
ﬂ I I I I L 1 I
0 2 4 B 8 10 12 14
FPatients at risk, n Time, Months
Everolimus 277 192 115 5 26 10 1 0
FPlacebo 139 47 15 B 2 0 0 0



FDA Approvals in RCC

Treatment options for RCC have been revolutionized in a short period of time

' Second Line and Beyond

Paz ib®
High d (Octopz?jnog) I Nivolumab®
.tig" :se 5 Bevacizumab?® | (Nov 2015)
interleukin Sorafenib? + IFN-a o S
(Dec 2005) (Jul 2009) | Adxitinib? abozantini
l | (Jan 2012) (April 2016)

st/ ] I

(Jan 2006) Temsirolimus® ~Everolimus® Lenvatinib'%/everolimus
(May 2007) \JAMar 2009) (May 2016)



Cabozantinib:
An RTKi Targeting VEGFR-2, MET, and AXL

The s-malate salt form of cabozantinib, an orally bioavailable, small-
molecule RTKIi, strongly binds to and inhibits several RTKs involved in
tumor growth and angiogenesis

Some of them, including VEGFR-1, -2 and -3, mast/stem cell growth factor
(KIT), FMS-like tyrosine kinase 3 (FLT-3), and TIE-2 (TEK tyrosine kinase,
endothelial) are targeted also by many others RTKIs

On the other hand, the hepatocyte growth factor receptor MET, AXL, RET
(rearranged during transfection), and tropomyosin-related kinase B (TRKB)
are specific targets of cabozantinib

0 N
As a whole, this wide spectrum of RTK inhibition Hgmf/’
results in a pote_nt supp_ression of both tumor Y o o /@F
growth and angiogenesis 7 N%N




Randomized Phase 2 Assessment
of Frontline Cabozantinib (CABOSUN)

*  Multicenter, randomized phase 2 study

4 N Cabozantinib 60 mg/d
Patients with clear cell (continuous dosing)
RCC (n =1719)

of intermediate or poor

R
risk; no prior systemic
therapy Sunitinib 50 mg/d
(N =157) (4/2 dosing)

\_ J {n=78)

Stratified by
= IMDC risk group (intermediate vs poor)
= Bone metastasis (yes/no)

=iy U.5. FOOD & DRUG

ADMINISTEATION

0 £ 22 ) )

FDA grants regular approval to cabozantinib for first-line treatment
of advanced renal cell carcinoma




0./

_§ ~—— Cabozantinib
9=
Q= -
s § 0.4
c
o ]
25 04
m St
)
g, 3 iy "%
a
0.0 1 I l I l
0 6 12 18 24 30
_ Time since randomization (months)
No. at risk
Cabozantinib 79 60 26 15 3 1
Sunitinib /8 32 17 7 1 0
Arm PFS Events Median PFS (95% Cl), mo J HR (95% CI)*
Cabozantinib 64 8.2 6.2, 9.0) 0.69 (0.48-0.29)
Sunltmlb 61 0.6 (3.4, 8.1) p-value (one-sided) = 0.012

*Adjusted for bone matastases and IMOC risk group.




METEOR: Phase 3 Study
of Cabozantinib Versus Everolimus

™ Cabozantinib
Eligibility criteria 60 mg orally QD

« mRCC with clear cell
component N =658

« 21 prior VEGFR-TKI

* Progression on or after prior
VEGFR-TKI within
6 mo of study enroliment

« KPS 270 Everolimus

e / 10 mg orally QD
*  Primary endpoint: PFS

Treatment until loss of clinical benefit
or intolerable toxicity

« Treatment beyond progression was
permitted if drug was tolerable and
clinical benefit was noted

+ Secondary endpoints: 05, ORR

+ Exploratory endpoints: Safety, tolerability, tumor MET status, circulating tumor cells, serum bone
markers and plasma biomarkers, skeletal-related events, and HR-QoL

« Stratification: MSKCC risk criteria; number of prior VEGFR-TKIs



-
)
I

Probability of PFS

o
P

Mo. at Risk
Cabozantinib

Everclimus

MNo. Censored
Cabarantinib
Everalimus

o
oo

=
o)

=
s

L

METEOR: PFS per IRC

Median
_ = Cabozantinib (n = 330) 7.4 mo
=== Everolimus (n = 328) 3.9 mo
= HE: 0.51 (85% CI, 0.41-0.62)
P < 0001
| I | ] I |
D 3 6 9 12 15 18
Months
330 261 148 88 20 6 2
3208 174 [ a7 10 2 0
0 17 37 32 47 12 3
0 51 24 13 16 B 2



METEOR: OS

1.0 - Median OS, No. of
mo (95% ClI) Deaths
0.8 w— Cabozantinib (n =330)  21.4 (18.7-NE) 140
8 ' = Everolimus (n = 328) 16.5 (14.7-18.8) 180
b~ =
5 0.6 - HR = 0.66 P(9=5.?o%!2'6 0.53-0.83)
2
re)
8 04 - \
8 Vo s
a
0.2
0 v v Al A} L) 1 L 1 ) \ | | ]
0 3 6 9 12 15 18 21 24 27 30
No. at Risk SHOIS
Cabozantinib 330 318 296 264 239 178 105 41 6 3 0
Everolimus 328 307 262 229 202 141 82 32 8 1 0



MET pathway and targeted therapies in RCC.

‘GW! Vo ¥ —{maw

MET
RECEPTOR

RENAL CELL
CANCER

} FORETINIB
ARQ197

) 2
\ CABOZANTINIB

| PlS!ﬁfm-} G

K1 Energy and
mTOR } / nutrient sensing

PATHWAY

Cell survival Transcriptional activation of
HIF target genes: expression
of VEGF, PDGF, TGFa



I Lenvatinib

1 ]

RET, KIT, PDGFR VEGFR1-3 FGFR, PDGFRb FGFR1-4
Turr:())rn ?rlth neoa'sgiiggieonne:ifs and Inhibition of tumor Revert resistance to

microenvironment antiangiogenic drugs

mphangiogenesis



Proposed mechanism of
action of lenvatinib

PI3K-AKT-mTOR
pathway

Abbreviations: ReT, rearranged during
transfection tyrosine kinase receptor; VEGFR,
vascular endothelial growth factor receptor;

FGFR, fibroblast growth factor receptor; PDGFR, Cell proliferation
i differentiation
platelet-derived growth factor receptor. _




Randomized Phase 2 Trial of Lenvatinib Versus

Everolimus Versus Lenvatinib Plus Everolimus

P ~ Lenvatinib + everolimus
Eligibility criteria 18 mg + 5 mg orally QD
« Advanced or mRCC
with clear cell component Everolimus
+  One prior VEGF-targeted '
therapy
- ECOGPSO0ori Lenvatinib
| S — 24 mg orally QD

Primary endpoint: PFS
« Secondary endpoints: OS5, ORR, and safety



Phase 2 Lenvatinib Plus Everolimus: PFS

o 100 ~ Median PFS (95% CI)
= —— Lenvatinib plus everolimus 128 (7.4-17.5)
3 go- — Lenvatinib 9.0 (56-10.2)
g —— Everolimus 56 (3.6-9.3)
w
&) 60 -
—
p:
S 40
n
]
§, 20 -
L™
=
0 3 6 9 12 15 18 21 24
No. at Risk Ll i
Lenvatinib plus everolimus 51 40 26 21 14 7 1 0 0
Lenvatinib 52 40 27 21 9 5 4 1 0

Everolimus 50 32 13 10 4 2 1 0 0



Pretreated
Advanced Disease

Recent Approvals

k{phase 2 HOPE 205 trial)

Cabozantinib’
Approved April 2016
(phase 3 METEOR trial)

Nivolumab?

Approved November 2015 in patients who have
received prior anti-angiogenic therapy

(phase 3 CheckMate 025 trial)

Lenvatinib + Everolimus?
Approved May 2016 in patients who have
received one prior anti-angiogenic therapy

Selected Ongoing Trials

ACTIVE, NOT
RECRUITING

Phase 3 TIVO-3 (NCT02627963)
Tivozanib vs sorafenib




Immunotherapy for Advanced
Kidney Cancer:



CHECKMATE 025

Nivolumab vs. everolimus In advanced RCC

OPDIVO®
mongsl?:sl:lumg ?11 Ik Treatment
Patients with V ever gyweek?aT J Prima continued
ADVANCED RCC ! E ry until disease
. : Randomised (n=410) endpoint .
previously treated with progression
. . . . 1:1 Overall
a prior anti-angiogenic . or
. . ] survival
systemic therapy Everolimus unacceptable
10 mg qd po tD}{iGity

(n=411)




Nivolumab vs. everolimus in advanced RCC CHECKMATE 025: ORR

I ORR: 25% (21.5% confirmed) Nivolumab

Objective response rate, n (%) vs 5% Everolimus
o

Odds ratio (95% CI)

Best overall response, n (%)
Complete response 4(1) 2(1)
Partial response 99 (24) 20 (9)
Stable disease 141 (34) 221 (99)
Progressive disease 143 (35) 114 (28)
Not evaluated 23 (b) 48 (12)

Median time to response,
months (range)

Median duration of response,
months (range)*

35(14-248) 37(15-112)

12.0 (0-27.6) 12.0(0-22.2)

*For patients without progression or death, duration of response i1s defined as the time from the first response (CR/PR) date to the date
of censoring.

Motzer RJ, et al.. N Engl J Med 20113;373(19):1803-13. m



CHECKMATE 025: PFS

Nivolumab vs. everolimus in advanced RCC

No.of Median Progression- No. of
Patients free Survival Progression

1.0 (95% ClI) Events
0.0~ mo

A Nivolumab 410 4.6 (3.7-5.4) 318
0.8 Everolimus 411 4.4 (3.7-5.5) 322
0.7+
0.6 Hazard ratio, 0.88 (95% Cl, 0.75-1.03)

j P=0.11

Nivolumab

\‘_“M
Everolimus ™ "%,
1 1 ] 1 1 1 | 1

12 15 18 21 24 27 30 33
Months

Probability of Progression-free
Survival
o
1

o
)
O -~
O -

No. at Risk
Nivolumab 410 230 145 116 81 66 48 29 11 4 0
Everolimus 411 227 129 97 61 47 25 16 3 0 0

o o

From N Engl J Med, Motzer R, &f al, Nivolumab versus Everolimus in Advanced Renal-Cell Carcinoma, 373(19):1803-13. Copyright © 2015, Massachusetts Medical
Society. Reprinted with permission from Massachusetts Medical Society.




Nivolumab vs. everolimus in advanced RCC CHECKMATE 025: 0S

No. of Median Overall No. of
Patients Survival (959 CI) Deaths

mo
Nivolumab 410 25.0 (21.83—NE) 183
L ‘ Everolimus 411 19.6 (17.6—23.1) 215
= 0.9 oy ;
-g Hazard ratio, 0.73 (98.5% Cl, 0.57-0.93)
£ 038- P=0.002
N & 5
]
b 0.6
-.55 0.5+ Nivolumab
> 0.4
:= Sl 0
‘E 3 Everolimus
| 0.24
e 0.1
0.0 I I T T T T T T I I |
0 3 6 9 12 15 18 21 24 27 30 33
Months
No. at Risk

Nivolumab 410 389 359 337 305 275 213 139 73 29 3 0
Everolimus 411 366 324 287 265 241 187 115 61 20 2 0

From N Engl J Med, Motzer R, ef al, Nivolumab versus Everolimus in Advanced Renal-Cell Carcinoma, 373(19):1803-13. Copyright © 2015, Massachusetts Medical m
Society. Reprinted with permission from Massachusetts Medical Society.



What About First-line Anti—PD-1 Monotherapy?



KEYNOTE-427: Pembrolizumab Monotherapy in mRCC

= Single-arm, open-label, multicohort phase Il trial

Cohort A: ccRCC
Patients with recurrent or

advanced/metastatic RCC;
clear-cell or
non-clear-cell histology;

measurable disease; Cohort B: non-ccRCC
no previous systemic therapy;

KPS = 70% Pembrolizumab 200 mg IV Q3W
(N = 274) (n = 164)

|
|
|
Pembrolizumab 200 mg IV Q3W I
(n=110) :

|

Responses evaluated at
— Wk 12, then Q6W until
Wk 54, then Q12W after

"  Primary endpoint: BICR-assessed ORR per RECIST v1.1
»  Secondary endpoints: DoR, DCR, PFS, OS5, safety, and tolerability

" Exploratory: tissue-based biomarkers (eg, IHC, RNA sequencing) McDermatt. ASCO 2018. Abstr 4500.



KEYNOTE-427: Pembrolizumab Monotherapy
in Frontline Advanced RCC

« Single-arm, nonrandomized phase 2 study’

Cohort A (n=110)

/: Mo prior systemic Clgar cell RCC
thera Pembrolizumab 200 mg IV
Py
. KPS =270 Qs
« Must provide
adequate tissue for Cohort B (n = 164)
biomarker analysis Non-clear cell RCC
N~ Pembrolizumab 200 mg IV

Q3w

Anticipated N = 255
Primary endpoint: ORR

1. McDemmoft O et al. ASCO 3018, Absiract 4500,



KEYNOTE-427: Pembrolizumab Monotherapy
In Frontline Advanced RCC

/ At 12.1 mo follow-up \ / s b

(cohort B results)3
1,2
(cohort A results) ORR

* Overall =24.8% (CR = 5%; PR = 20%)
« Favorable risk = 28.3%
* Intermediate/poor risk = 23.2%

ORR

* Overall = 38%

* Favorable risk = 32%

* Intermediate/poor risk = 42%
+ Response 26 mo = 75%

ORR by histology
i * Papillary = 25.4%
Median PFS 8.7 mo . Chiomonioche 20 5%
. 1 - 0,
Median OS NR Unclassified nccRCC = 34.6%
Safety Safety

* Discontinuation due to TRAE = 6%
» 2 grade 5 treatment-related deaths
(pneumonitis and cardiac arrest) /

* Discontinuation due to TRAE = 11%
& 1 grade 5 treatment-related pneumon@




Keynote-427: Confirmed ORR by Blinded Independent Central Review

Cohort A (n = 110)

Response

n (%) 95% Cl
ORR* 42 (38.2) 29.1-47.9
DCR (CR + PR + 5D = 6 mos) 65 (59.1) 49.3-68.4
' ™
Best overall response
= CR 3(2.7)
. " PR 39 (35.5) R
= 5D 35 (31.8) —
= PD 31(28.2)
= Mo assessment 2 (1.8)

Median follow-up, mos (range) 12.1(2.5-16.8) --



Keynote-427: ORR and Response Duration by IMDC Categories

100
Favorable Int/Poor
(n=41) (n=69) |
= 80 -
31.7 42.0 £
Confirmed ORR, % (35%Cl) 1151 481)  (30.2-54.5) ] PR—
c
65.9 55.1 2 60+
W * " [ il
Luin R L (49.479.9)  (42.6-67.1) &
£
4 L ) o 40 -
Contirmed BOR, % % IMDC Median DoR, Response
R 24 29 +§ . Category Mos (Range) = 6 Mos, %
3 o 193 39.1 ) 2 — Favorable  NR (1.4+to 12.5+) 76.5
— Inter/poor NR([2.3+to0 11.2+4) 716
sD 51.2 20.3 0
| | | |
PD 17.1 34.8 0 3 v 9 12
NA 0 29 Pts at Risk, n Mos
Favorable 13 11 7 4 2
*DCR=CR + PR + 5D = 6 mos. Int/poor 29 23 17 8 0

Database cutoff: March 12, 2018.

McDermott. ASCO 2018. Abstr 4500.



Keynote-427: ORR by PD-L1 Expression

Missing
(n=11)
. 50.0 26.4 45.5
Confirmed ORR, % (95% Cl) (34.9-65.1) (15.3-40.3) (16.7-76.6)
67.4 49.1 712.7
DCR, % (95% ClI
R, % (95% Cl) (52.0-80.5) (35.1-63.2) (39.0-94.0)
- N
Confirmed BOR, %
CR 6.5 0 0
\ PR 43.5 206.4 45.5 y
sD 26.1 35.8 36.4
PD 23.9 34.0 18.2

MNA 0 3.8 0



What About First-line Nivolumab Monotherapy?



HCRN GU16-260: Trial Schema

PR or CR:
Continue Nivolumab
Treatment-naive 360 ma/kg IV Q3W
patients with Nivolumab for up to 84 wks
metastatic RCC el 240 mg/kg IV P
=120 ccRCC; Q2W
l:: _40n E tI::HEE], PD or best response SD @ 1 yr: PR or CR:

Reinduction Continue Nivolumab

Nivo 3 +1pi 1 360 mg/kg IV
Q3W x 4, up to 4 doses Q3W x 48 wks

Extensive biomarker studies to be done in collaboration with the DFHCC Kidney Cancer SPORE Investigators
DOD Translational Partnership Grant (Atkins, Wu)

Atkins, Hammers co-leaders

12 institutions




m_

Bevacizumab
(mAB)

Sunitinib (TKI)

Pazopanib (TKI)

Temsirolimus
(mTOR
inhibitor)

Circulating
VEGF

VEGFR 1-2-3
PDGFR,
c-Kit, Fit3

VEGFR 1-2-3
PDGFR,
c-Kit.

mTOR

31% vs 13%
(IFN + BV vs

IFN + placebo)
25.5% vs 13%
(IFN + BV vs IFN)

39% vs 8%
(SUNITINIB vs IFN)

30% vs 3%
(PAZOPANIB vs
placebo)

8.6% vs 4.8% vs
8.1%
(TEMSIROLIMUS vs
IFN vs IFN +
TEMSIROLIMUS)

0.68 (IFN + BV vs
IFN + placebo)

8.5 mvs5.2m, HR
0.71Z (IFN + BV vs
IFN)

11 mvs5m, HR
0.54™* (SUNITINIB
vs IFN)

9.2mvs4.2m,HR
0.46"" (PAZOPANIB
vs placebo)

55mvs3.1muvs
4.7 m,
(TEMSIROLIMUS vs
IFN vs IFN +
TEMSIROLIMUS

No statistically significant
difference

No statistically significant
difference

No statistically significant
difference

109 mvs 7.3 mvs

8.4 m(TEMSIROLIMUS vs IFN

vs IFN + TEMSIROLIMUS) HR

0.73, (TEMSIROLIMUS vs IFN)

BV + IFN (good or intermediate
prognosis): FDA (Aug 2009),

EMA (Nov 2007)

SUNITINIB (good or

intermediate prognosis)): FDA
(Jan 2006) and EMA (Feb 2007)

PAZOPANIB (good or
intermediate prognosis), also in
cytokine-pretreated: FDA (Feb
2007), EMA (Feb 2007)

TEMSIROLIMUS (poor prognosis,
non-clear cell RCC included):
FDA (May 2007), EMA (Nov

2007)

Approval first-line treatment Dosage
mRCC s

10.2 mvs 5.4 m, HR

BV 10 mg/kg iv
every 2 weeks +
IFN 9 MU 3
times per week
for 1 year

SUNITINIB

50 mg oral daily,
4 week ON,

2 weeks OFF

PAZOPANIB
800 mg oral
daily

TEMSIROLIMUS
25 mg iv weekly


https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2

m_

Sorafenib (TKI)

Everolimus (mTOR
inhibitor)

Axitinib (TKI)

Nivolumab (mAB)

Cabozantinib (TKI)

Lenvatinib (TKI)

VEGFR 1-2-3,
PDGFR, c-Kit,
kinase Raf-1.

mTOR

VEGFR 1-2-3

Fully human
IgG4 antibody
against PD1.

MET, VEGFR2,
RET

VEGFR1-3,
FGFR1-4,
PDGFRp, RET,
KIT

10% vs 2%
(SORAFENIB vs
placebo)

ORR 1.8% vs 0%, SD
63% vs 32%
(EVEROLIMUS vs
placebo)

ORR 19.4% vs 9.4%
(AXITINIB vs
SORAFENIB)

ORR 25% VS 5%
(NIVOLUMARB vs
EVEROLIMUS)

ORR 57% VS 11%
(CABOZANTINIB vs
EVEROLIMUS)

ORR (LENVATINIB
with EVEROLIMUS,
EVEROLIMUS,
LENVATINIB alone)

5.5mvs 2.8 m, HR 0.44,
“(SORAFENIB vs placebo)

PFS4.9mvs 1.9 m, HR 0.33=
(EVEROLIMUS vs placebo)

PFS6.7mvs4.7m, HR 0.67
(AXITINIB vs SORAFENIB)

PFS 4.6 vs 4.4 mHR 0.88,
95%Cl 0.75—
1.03(NIVOLUMAB vs
EVEROLIMUS)

PFS 7.4 vs 3.9 m, HR 0-51,
95% Cl 0-41-0-62

PFS 14.6 vs 5.5 vs 7.4 HR 0.4;
95%Cl 0.24-0.68; 0.66;
95%Cl 0.3—1.1 (LENVATINIB
with EVEROLIMUS,
EVEROLIMUS, LENVATINIB
alone)

No statistically
significant difference

OS no statistically
significant difference

No statistically
significant difference

0S25mvs 19 m, HR
0.73 p = 0.002(NIVOL
UMAB vs
EVEROLIMUS)

0S 21.4vs16.5m,
HR 0.66, 95%CIl 0.53—
0.83

OS no statistically
significant difference

SORAFENIB (citokine-
refractory mRCC): FDA
(Dec 2005), EMA (Jul
2006)

EVEROLIMUS (previously
treated with VEGF
targeted therapies): FDA
(Mar 2009), EMA (Aug
2009)

AXITINIB: FDA (Jan 2012),
EMA (Sep 2007)

NIVOLUMARB (after
progression to TKI
therapy): FDA (Nov 2015)

CABOZANTINIB (after
antiangiogenic therapy):
FDA April 2016, EMA July
2016

LENVATINIB with
EVEROLIMUS (after
antiangiogenic therapy):
FDA March 2016, EMA
July 2016 under
conditional approval

APPROVAL second-line
treatment mRCC

SORAFENIB
400 mg oral
twice daily

EVEROLIMUS
10 mg oral daily

AXITINIB 10 mg
oral twice daily

NIVOLUMAB
3 mg/kgi.v. every
2 weeks

CABOZANTINIB
60 mg oral daily

LENVATINIB:

18 mg oral daily
with
EVEROLIMUS

5 mg oral daily


https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn1
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2

Indications and Recommended Therapeutic Dosing of Approved Agents in Advanced/Metastatic RCC'

Axitinib

Cabozantinib

Lenvatinib

Pazopanib

Sorafenib

Sunitinib

Advanced RCC after failure of one
prior systemic therapy

Advanced RCC

Advanced RCC following one prior
anti-angiogenic therapy,
in combination with everolimus

Indication

Advanced RCC

Advanced RCC

Advanced RCC

Adjuvant treatment of adult patients
at high risk of recurrent RCC
following nephrectomy

5 mg orally twice daily

60 mg orally once daily

18 mg in combination with
5 mg everolimus, orally,
once daily

800 mg orally once daily

400 mg orally twice daily

50 mg orally once daily,
4 wk on treatment 2 wk off

50 mg orally once daily,
4 wk on treatment 2 wk off
for nine 6-wk cycles




Anti-VEGF
Therapy

Immune
Checkpoint
inhibitor

mTOR
Inhibitors

Bevacizumab

Nivolumab

Everolimus

Agent

Temsirolimus

Metastatic RCC

Indication

Advanced RCC following
prior anti-angiogenic therapy

Indication

Advanced RCC after failure
of sunitinib or sorafenib

Indication

Advanced RCC

10 mg/kg |V every 2 wk
in combination with
interferon alfa

240 mg IV over 60 min
every 2 wk

10 mg once daily

Dosing

25 mg infused over a
30-60-min period
once a wk




COMBINATION THERAPIES

Combinations of
Immunotherapy and Targeted Therapy

‘ Combination targeted therapy and immune checkpoint inhibitor‘




COMBINATION TARGETED THERAPY
AND IMMUNE CHECKPOINT INHIBITOR

Rationale to combination:

* Two drugs = better than one
* Combination takes the challenge out of choosing TKI vs 10

* TKI exposes immune system to expanded array of
neoantigen




COMBINATION TARGETED THERAPY
AND IMMUNE CHECKPOINT INHIBITOR

Rationale to avoid combination:

* Burns two bridges (two of potentially best tools)
* Increased toxicity




Randomized Phase Ill Study Designs for Combination Tx

Atezolizumab 1200 mg IV +

Treatment-naive advanced or Bevacizumab 15 mg/kg IV Q3W 1° EP: PFS in

IMmotion151 metastatic RCC with clear-cell and/or

PD-L1+ pts;
sarcomatoid histology; KPS = 70; tumor Sunitinib 50 mg PO QD QS in ITT pts
tissue available for PD-L1 staining for 4 wks on, 2 wks off
(N =915)
Treatment-naive advanced RCC Avelumab 10 mg/kg IV Q2W +
with a clear-cell component; Axitinib 5 mg PO BID in 6-wk cycles [ESSsg®
JAVELIN Renal 101  ECOG PS 0 or 1; tumor tissue for and OS in
PD-L1 staining Sunitinib 50 mg PO QD for PD-L1+ pts
(N = 886) 4 wks on, 2 wks off
Pembrolizumab 200 mg IV Q3W +
Patients with treatment-naive Axitinib 5 mg PO BID 12 EP: PFS
KEYNOTE-426 advanced clear-cell RCC; KPS = 70%; and OS inITT

Sunitinib 50 mg PO QD for
4 wks on, 2 wks off

tumaor tissue for PD-L1 staining
(N =861)



Phase 3 IMmotion151 Trial Design

Key eligibility criteria
= Treatment-naive advanced
or metastatic RCC

* Clear cell and/or
sarcomatoid histology

« KPSz70

*  Tumor tissue available for
PD-L1 staining

Stratification

MSKCC
risk score

Liver
metastases

PD-L1I1C
IHC status
(<1% vs 21%)

Atezolizumab 1200 mg IV
+
Bevacizumab 15 mg/kg Q3W

Sunitinib 50 mg
(4 wk on, 2 wk off)

* Co-primary endpoints: Investigator-assessed PFS in patients with PD-L1 expression =1

and OS in ITT population



IMmotion151: Atezolizumab + Bevacizumab in Treatment-
Naive Advanced RCC

PFS in PD-L1+ Cohort

OSin ITT Cohort

Median OS, mo (95% Cl)

Atexo + Bev Not reached
1.01 1.0+ Sunitinib Not reached
ol HR, 0.81 (95% CI: 0.63, 1.03)
~ Median PFS, mo (95% CI) 0.91 P=0.09
g 0.81 Atezo + Bev 11.2(8.9, 15.0) 0.8+
g 0.7+ Sunitinib 7.7 (6.8,9.7) 0.7+
i 0.6 HR, 0.74 (95% Cl: 0.57, 0.96)
g P=0.02 = 0861 S
% 0.5 £ 05/
'8 0.44 & 0.4-
! 0.3 0.3+
g o
0.1‘ O.“
0 T 0
o 3 & & w2 15w 21 2 2 0 3 5 3 u © 2w 2 u 7
Months
No. at Risk No. at Risk Months
Alezo+Bev 178 137 117 94 79 55 22 5; Alezo+Bev 454 428 398 371 341 246 141 69 18
Sunitinb 184 135 110 83 64 “ 15 1 Sunitinib 461 422 384 357 331 227 126 65 15



JAVELIN Renal 101: Study Design

Key eligibility criteria: Avelumab 10 mg/kg IV q2w

=
Axitinib 5 mg PO bid
(6-week cycle)

* Treatment-naive aRCC

with a clear cell Stratification:
component - ECOG PS (0vs 1) Raimkids

* 21 measurable lesion as + Geographic 9
defined by RECIST v1.1 region (USAvs

« Tumor tissue available Canadafiestem
Europe vs ROW)

Sunitinib 50 mg PO qd

for PD-L1 staining

(4 weeks on, 2 weeks off)
- ECOGPS0or1



JAVELIN Renal 101: Avelumab + Axitinib in Treatment-Naive
Advanced RCC

PFS in PD-L1+ Cohort OSin ITT Cohort
(Data Immature)

Median PFS,
mo (95% Cl) 100
100 Avelumab + Axitinib 13.3 (9.8-NE) 90 1
. ® Sunitinib 8.2 (6.9-8.5) 8 -
80 i £ 70
§ o HR: 0.51 (95% CI: 0.396-0.65: = |
P <0001 £ v
2 = 3 % Median OS
g z E 401 Avelumab + Axitinib NR
E” & 1 sunitinib NR
201
20 | HR: 0.78 (95% Cl: 0.554-1.084)
I %71 p=.0679
o-l
0 T L) T Al Al L L] T L4 x T L3 v . v L v L A T L v L L L
R R R RN
risk Number at risk .
Namber 5t Avel + Axil- 442 426 412 396 319 252 187 121 9 70 27 8 1 0O
AvoleAxt: 270 235 216 166 127 78 57 38 25 13 & 1 0 Sunitinib: 444 426 401 373 295 22¢ 175 113 8 59 17 5 1 0O

Suntind: 200 227 191 138 100 51 32 12 10 §



Phase 3 JAVELIN Renal 101: PFS Outcome

Primary Endpoint® Secondary Endpoint®
PFS per IRC in the PD-L1+ Group PFS per IRC in the Overall Population
Madian FFS (B5% Cl), mo headan PFS (B5% Cl), mo
100 - -'w:h.mah + axilinib i‘.‘.l.ﬂ [?1:1. H.E} 100 - lf.'r-:h.lrmh + axitinib i_:'l.l'-.'l {_1‘!.1. MNE}
a9 Sunirib r2 5T, B 90 - Suritanib B4 (5.8, 11.1)
a0 = Siratified HR, 081 (5% CI: 0,475, 0750 80 = Stratified HR, 0,59 {95% Cl: 0,583, 0,820
P« 0004 Fu 01
Tl = =
&3 = 60 =
@ 404 @ 40
[ 8 3}_. [+ m_
20 1 20
10 = 10 =
2 T T T T T T T T T T ¢ | — [ — | — | —
o 2 4 & B8 10 12 14 1% 18 20 22 24 o 2 4 & &8 1M 12 14 1% 118 20 22 24
No. at Risk Manths Mo, at Risk Months
frslumal + axiinib 270 22T 05 184 120 ™ 53 3F ¥3 13 3 1 i Avelimnab + axitinds 4427 384 321 250 183 127 @4 &7

= B
]
3

42
Sunitinib 290 210 174 119 B85 49 3% 16 13 5 o Sunitiny 484 329 271 152 143 90 63 9 20



PFS, %

KEYNOTE-426: Pembrolizumab + Axitinib in Treatment-Naive
Advanced RCC

PFS in ITT Population

100+
i12-mo rate
&0 i60.6% i
F4E.2% “ma rate
B0 i 41.1%
70 Eﬂ.i":-!.
&0
50
40 '
404 Events Median PF5, mo (95% CI)
20 Pembro+ Axi 42.4% 15.1(12.6-17.7)
Sunitinib 49.4% 11.1(8.7-12.5)
101 HR: 0.69 (95% CI: 0.57-0.84); P = 0001
E L L} L L Li
i) 4 B 12 16 20
R Months
PR 357 51 140 &2 3
429 302 193 89 2% 1

0S, %

OSin ITT Population

! 12-mo rate
| 89.9% i1
100+ 178.3% ! ng.';:? -
a0 {T21%
80
70 |
60
50- |
40 '
30 Events Median OS
Pembro + Axi 13.7% MR
201 sunitinib 22.6% NR
101 HR: 0.53 (95% CI: 0.38-0.74); P < .0001
E T T ; T T
0 4 8 12 16 20 24
—— Months
437 417 a78 756 136 18 0
£29 &0 341 211 110 20 o

UPDATED AT ASCO GU 2018.



Phase Il 10-Based Combinations in RCC

Control Comparator(s) PFS (HR) OS (HR)

Lenvatinib + everolimus vs

Sunitinib lenvatinib/pembro Pending Pending

Sunitinib Cabozantinib/nivolumab Pending Pending




Remission Rates for Major Regimens in mRCC

Efficacy Population

IRC-Assessed
CR Rate

CR Rate in Selected
Patients

PR Rate

Remission
Rate

Nivolumab +
ipilimumab

Atezolizumab +
bevacizumab
Avelumab +
axitinib
Pembrolizumab
+ axitinib
Pembrolizumab
monotherapy

TKls

CheckMate 214

IMmotion151

JAVELIN Renal
101

Phase |

KEYNOTE-427

IMDC
intermediate/poor risk
ITT

ITT

All patients

Cohort A (ccRCC)

9.0%

5.0%

3.0%

1.7%

2. 7%

= 5%

PD-L1 = 1%: 16%
Sarcomatoid: 18%
PD-L1 = 1%:: 9%

PD-L1+: 4%

PD-L1 CP5 = 1: 6.5%

32%

31%

48%

65.4%

35.5%

30% to
40%



Control Disease Rates for Major Regimens in mRCC

Regimen

Nivolumab + ipilimumab

Atezolizumab + bevacizumab

Axitinib + avelumab

Axitinib + pembrolizumab

Pembrolizumab
monotherapy

TKls

Study

CheckMate 214
(intermediate/poor risk)

IMmotion151 (ITT)

JAVELIN Renal 101 (ITT)

KEYNOTE-426 (ITT)

KEYNOTE-427

Median PFS, Mos

11.6

11.2

13.8

15.1

8.7

9-12

Primary PD Rate, %

20

18

12
pending

28.2

20



First-Line Phase 3 Combinations of Anti-VEGF Agents
and Immunotherapy in Advanced RCC

Experimental Arm Primary Endpoint ClinicalTrials.gov ID

PFS and OS
Bevacizumab + atezolizumab in PD-L1-detectable IMmotion151 NCT02420821
tumors
Axitinib + avelumab PFS JAVELIN Renal 101 NCT02684006
Axitinib + pembrolizumab PFS and OS KEYNOTE-426 NCT02853331

Nivolimab + cabozantinib PFS in intermediate/ CheckMate 9ER NCT03141177
poor-risk patients

Lenvatinib-pembrolizumab

R . PFS CLEAR NCT02811861
or lenvatinib-everolimus



Study 111: Phase 1b/2 Trial of Lenvatinib
+ Pembrolizumab (RCC Cohort)

Follow-up: 9.7 mo

| ORR | MedianDOR

Overall, N = 30 63%3° NR
Treatment naive, n = 12 83% NR
Pretreated, n = 18 50% 8.5 mo
PD-L1 negative, n = 14 1% NR
PD-L1 positive, n =12 58% 10.3 mo

 The most common any-grade treatment-emergent adverse events were
diarrhea, fatigue, hypothyroidism, stomatitis, nausea, and hypertension



Phase 1b Cabozantinib + Atezolizumab
In Urologic Cancers: Study Design

Dose-Escalation Phase Dose level 2
@ 2 i 4 Cabozantinib 60 mg QD PO +
Advanced or Dose level 1 atezolizumab 1200 mg IV Q3W
metastatic RCC p—» Cabozantinib 40 mg QD PO +
(CC, NCC)or UC atezolizumab 1200 mg IV Q3W Dose level (-)1
\ J \ J Cabozantinib 20 mg QD PO +
All cohorts size, n = 30 atezolizumab 1200 mg IV Q3W
Expansion Cohorts Primary endpoint: Investigator-assessed ORR
Abbreviated Eligibility Description Cabosantinm +
[1 RCC (clear cell) No prior systemic anticancer therapy | € atezz;;‘u'::ab
2 UC (transitional cell) Prior platinum-containing chemotherapy in treatment-
3 UC (transitional cell) Cisplatin-ineligible but no prior systemic anticancer therapy naive
4 UC (transitional cell) Cisplatin-eligible but no prior systemic anticancer therapy agvoas';v(;fg _OR;:%
5 UC (transitional cell) Prior immune checkpoint inhibitor therapy ( N=12; /
6 CRPC (adeno) Prior enzalutamide and/or abiraterone therapy ORR = 80%
7 NSCLC (nonsquamous) Prior immune checkpoint inhibitor therapy (1 CR/7 PRs)
8 NSCLC (nonsquamous) No prior checkpoint inhibitor therapy



The Explosion of Anti-VEGF + CPI Trials

100-

80-

= 60
I
g

5 40-
G

20-

Bevacizumab +
Atezolizumab
(n = 454)

Axitinib +

Avelumab

(n=55)

Median PFS 20.9 Mos

Axitinib +
Pembro
(n=52)

Lenvatinib +
Pembro
(n = 30)

Tivozanib +

Nivolumab

(n=14)

B CR
B CR + PR
B CR + PR + 5D

Cabozantinib
+ Nivolumab
(n=13)




COMBINATION THERAPIES




Lymph Node

T-cell

Dendritic
cell

Activating signal

regulation -

P

Inhibitory signal blocked
by antibody binding

CTLA-4 Blockade

Activation
[——— o ——

Biologic Rationale for Combined PD-1 and CTLA-4 Blockade

Tumor Microenvironment

Activated Tumor

T-cell

Activating signal

Antigen

Negative
regulation

Negative regulation blocked
by antibody binding

PD-1 Blockade



Is CTLA-4 Blockade Synergistic With Anti—PD-17?"

Trafficking of
T cells to tumors

€ ’ ‘ Infiltration of T cells
into tumors

vossol

Lymph node
Cancer antigen e T“’"“
presentation .‘

\Q &

Priming and
actwatnon

CTLA—4 |nh|b|tors

l
Recognition of

cancer cells by T cells
{,V E

X AL | PD-L1, PD-1 inhibitors |

Release of cancer 0 ° Killing of cancer cells
cell antigens




‘ Patients \ | Treatment \
Randomised
1:1

+ lreatment-
naive advanced
or metastatic

ArmA
Nivolumab 3 mg/kg IV +

roarcc | [swautedn e s St
+ Measurable + IMDC prognostic ’ IV Q2W Treatment until
disease score (0 vs 1-2 vs progression or
+ KPS 270% 3-6) unacceptable
« Tumour tissue » Region (US vs toxicity
available for Canadal/Europe vs " Ll .
PD-L1 testing Rest of World) Sunitinib 50 mg orally once daily
for 4 weeks (6-week cycles)
IMDC, International Metastatic RCC Database Consortium; KPS, Karnofsky performance status;
Q2W, every 2 weeks; QW3, every 3 weeks. M

Escudier B, et al, Ann Oncol 2017;28(suppl_5): abstr. LBAS.



CheckMate 214: OS in IMDC Intermediate-/Poor-Risk Patients

Patients, Median, Mos
n (959 Cl)
MNivolumab + ipilimumakb 425 MR [28.2-NE)
Sunitinib 422 26.0(22.1-NE)

HR for death: 0.63 (99.8% Cl: 0.44-0.89;
P < 001)

FDA Approval on 4/18/18

Nivolumab + ipilimumab
as combination treatment
of intermediate or poor
risk, previously untreated
RCC

Nivolumab + ipilimumab

=%

EERESE-0 Sunitinib

12-Mo 05 18-Mo 05

20 - Nivolumab + (95%Cl)  (95%Cl)

ipilimumab 30 (76-84)  75(70-78)
Sunitinib 72 (67-76) 60 (55-65)

D I I I I I I I I I I 1
0 3 6 9 12 15 18 21 24 27 30 33

Patients at Risk, n Mos
Nivolumab 425 399 372 348 332 318 300 241 119 44 2

Sunitinib 422 387 352 315 288 253 225 179 89 34 3

o R

Motzer. NEJM. 2018;378:1277.



CheckMate 214: Investigator-Assessed PFS in Responders

Intermediate-/Poor-Risk Complete/Partial Responders

1.0
vy 0.8 -
L
o
I - Nivo + Ipi
0.6 - ; S : .
:E-u ; e T
| 044
]
£
0.2 = Events, n (%) 72(40.4)  BO(54.5)
PF5, median mos MNE 205
o J 195%0) (29.0-NE)  [15.4-245) Sun
| | 1 1 1 | | | | | | II 1 1 1 | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Patients at Risk, n Meos
Nivo+Ipi 178 175164 142 126117109 94 87 81 76 47 17 3 O
sun 124 121 107 90 75 66 55 47 35 25 19 12 5 0O O

Favorable-Risk Complete/Partial Responders

1.0 =
o 0.8+
[+
S Nivo + lpi
- H e |
z o 62%! P
% 0.4 |
'E o Mivo + Ipi Sun
& {n=49) {n=62) Sumn
0.2 < Events, n (%) 22(449)  36(58.1)
PF5, median mos 364 319
o 4 5% [20.7-ME)  [26.4-37.2)
1 1r 1 1 1 1111 T °TT
0o 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Patients at Risk, n Mos

Nivo+Ipi 49 49 46 42 38 36 31 29 28 26 23 20 &8 1 O
Sun 62 62 61 58 55 51 47 40 37 36 32 28 13 2 O



CheckMate 214: Updated Response Data at 30 Mos
Minimum Follow-up

Intermediate/Poor Risk Favorable Risk
Best Overall Response According to : _ : :
RECIST v1.1 per Investigator Nivo + lpi Sun Nivo + Ipi Sun
(n = 425) (n=422) (n=125) (n=124)
ORR, % 41.9 29.4 39.2 50.0
(95% Cl) (37.1-46.7) (25.1-34.0) (30.6-48.3) (40.9-59.1)
Pvalue 0001 1436
Best Response, %
CR 11.3 1.2 2.0 4.0
PR 30.6 28.2 31.2 46.0
Stable disease 25.9 41.2 44,0 38.7
Progressive disease 24.9 19.0 12.0 4.8

Unable to determine 7.3 10.4 4.8 6.5

Rini. ESMO 2018. Abstr B75P.



CheckMate 214: Nivolumab + Ipilimumab Inferior to
Sunitinib in IMDC Favorable Risk’

NIVO + IPI
n=125

Confirmed ORR, % (95% Cl) 29 (21-38) 52 (43-61)
P < .001
CR, % 1 6
15.3 (9.7-20.3) 25.1 (20.9-NE)
PFS, median (95% CI), mo HR (99.1% CI): 2.18 (1.29-3.68)
P < .001
NR (NE-NE) 32.9 (NE-NE)
S=sMeCiIE % S Ao HR (99.8% CI): 1.45 (0.51-4.12)
P=.27
12-mo OS rate, % (95% CI) 94 (87-97) 96 (90-98)
18-mo OS rate, % (95% CI) 88 (80-92) 93 (87-97)
[ HR-QolL.: Significant differences in patient-reported outcomes through 2 years of follow-up? ]

*11% of pabents in both arms had tumor PD-L1 expression 21%
1. Motzer RJ etal N Engl J Med. 2018,378:1277-1290. 2. Ce#a D et al. ASCO 2018. Absltract 3703



CheckMate 214: Treatment-Related Adverse Events' (Cont’d)

NIVO + IPI Sunitinib
Event, % n =547 n=535

Any Grade Grades 3/4 | Any Grade | Grades 3/4»
93 46 97 63

TRAES in 215% of patients

Fatigue 37 4 49 9
Pruritus 28 <1 9 0
Diarrhea 27 4 52 5

a 20 1 28 1

60% of patients treated with nivolumab + ipilimumab required systemic
corticosteroids for an adverse event

Hypertension 2 <1 40 16
Mucosal inflammation 2 0 28 3
PPE syndrome <1 0 43 9
TRAESs leading to discontinuation, % 22 15 12 7

Treatment-related deaths n=gb n=4¢




fne NEVW ENGLANLD JOUBRENAL of MEDICINE

ORIGINAL ARTICLE

Nivolumab Plus Ipilimumab
Versus Sunitinib in Advanced Renal Cell Carcinoma

Motzer RJ, Tannir NM, McDermott DF, Arén Frontera O, Melichar B, Choueiri TK, Plimack ER, Barthélémy P, Porta
C, George S, Powles T, Donskov F, Neiman V, Kollmannsberger CK, Salman P, Gurney H, Hawkins R, Ravaud A,

Grimm MO, Bracarda 5, Barrnios CH, Tomita ¥, Castellano D, Rini Bl, Chen AC, Mekan 5, McHenry MB, Wind-Rotolo
M, Doan J, Sharma F, Hammers HJ, Escudier B; CheckMate 214 Investigators.

kY U.S. FOOD & DRUG

ADMIMIZTRATION

e e Lo

FDA approves nivolumab plus ipilimumab combination for intermediate-
or poor-risk advanced renal cell carcinoma




Combining Immune Checkpoint Inhibitors:
Questions That Remain...

Is the toxicity of nivolumabl/ipilimumab a barrier to therapy?

Is nivolumabl/ipilimumab appropriate for good-risk patients?

Might PD-L1 be a useful biomarker for selecting patients?




CheckMate 214: PFS by PD-L1 Expression
IMDC Intermediate-/Poor-Risk Patients

PD-L1 <1% (n = 362)

PFS Probability
o &6 o 0o 0o 0O o0 0 O -
== ki W = A M =~ O W O
| i i i 1 | 1 i

o
o
|

Median PFS, mo (95% Cl)

= NIVO + IFI 11.0(8.1-14.9)
—— Sunitinib 10.4 (7.5-13.8)

HR: 1.00 (95% CI, 0.80-1.26)
P= 9670

PFS Probability

Time, mo

MNo. at Risk
NIVO « IPI 284 202 155 19 102

SUN 278 200 138 105 83

1. Motzer RJ et ad. N Engy J Med. 2018378 1277-1.230.

a0 70 23 9 1
T 43 25 11 1

1.0 4
0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 4
0.1+
0.0 -

PD-L1 21% (n = 214)

Median PFS, mo (95% CI)

— NIVO + IPI 22 8 (9.4-NE)
— Sunitinib 5.9 [4.-1-?-1]

HR: 0.46 (95% CI, 0.31-0.67)
F= 0003

114

i

L] L]
12 1% 1|8 2 24 27

17 13 ¢ 4 0 0



CheckMate 214: OS by PD-L1 Expression
IMDC Intermediate-/Poor-Risk Patients'

2 PD-L1 <1% (n = 562) 04 PD-L121% (n = 214)
0.9. 0.9.
0.8 4 0.8
0.7 4 0.7 4
£ 06.- £ os.
2 2
E 0.5 4 g 0.54
8 0.4 Median OS (95% Cl), mo 8 0.4 Median OS (95% Cl), mo
0.3 w— NIVO + IPI NR (28.2-NE) 03 w— NIVO + IPI NR (NE-NE)
g i we Sunitinib NR (24.0-NE) =~ w— Sunitinib 19.6 (14.8-NE)
0.2+ HR: 0.73 (95% CI, 0.56-0.96) U HR: 0.45 (95% CI, 0.29-0.71)
P= 0249 P < .001
0.1 -~ 0.1 -4
0.0+ 0.0+
1 1 || | I ] | 1 1 || 1 1 ] 1 | ) 1 1 1 1 1
0 3 6 9 12 15 18 219 24 27 30 33 0 3 6 9 12 15 18 219 24 27 30
No. at Risk ﬂm' mo T‘m. mo
NIVO + IP1 284 251 223 200 76 0 100 87 83 76 33 2
SUN 278 239 198 157 61 1 114 90 72 55 21 2

1. Molzer RJ et al. N Eng/ J Med. 2018, 3781277-1290.



Combination Immunotherapy Development:
2 Approaches

* Use immunotherapy (PD-1/PD-L1 pathway blockers) to improve the
effects of standard therapies

= Use other agents/therapies to improve the effects of immunotherapy



Can Nivolumab/Ipilimumab Salvage
Nivolumab Nonresponders?



Frontline
Advanced Disease

Recent Approvals

Selected Ongoing Trials

r

Cabozantinib’
Approved Dec 2017
(phase 2 CABOSUN trial)

Nivolumab + Ipilimumab?
Approved April 2018 for
intermediate/poor-risk patients
(phase 3 CheckMate 214 trial)

L

NOT YET
RECRUITING

Phase 3 IMmotion151 (NCT02420821)
Bevacizumab + atezolizumab vs sunitinib

Phase 3 KEYNOTE-426 (NCT02853331)
Axitinib + pembrolizumab vs sunitinib

Phase 3 JAVELIN Renal 101 (NCT02684006)
Axitinib + avelumab vs sunitinib

Phase 2 KEYNOTE-427 (NCT02853344)
Pembrolizumab monotherapy

Phase 3 CheckMate 9ER (NCT03141177)
Nivolumab + cabozantinib vs sunitinib

Phase 3 CLEAR (NCT02811861)
Lenvatinib + pembrolizumab or lenvatinib
+ everolimus vs sunitinib

Phase 3 PDIGREE (NCT03793166)
Nivolumab + ipilimumab — nivolumab vs
cabozantinib vs nivolumab + cabozantinib




Treatment-Free Survival Following Discontinuation of
First-Line Nivolumab Plus Ipilimumab or Sunitinib Iin
Patients With Advanced Renal Cell Carcinoma:

CheckMate 214 Analysis



Time From Randomization to Second-Line Treatment Initiation
or Death in All Patients Classified as IMDC Intermediate/Poor-Risk

18 months 24 months 30 months
1

~ 1007
=
=
o
= LA ,
g 75+ AN i

TFS was significantly longer with NIVO+IPI than SUN in patients who
discontinued treatment P<.0001

_

o ndlrle herp],r S e e
ul: . » "
E NINO-IP1 h i e
[#5% CI), % _ o —
L M = 425) = — — - N
‘E 18 48 [43-53) 28 [24-33) B :_Il]
S e ——
ﬁ 24 41 (37-48) 20 [17-25) i
- 0= 30 36 [31-41) 16 [13-20] SN
| I I | |
0 ] 12 18 24 a0 36 42
Time From Randomization (Months)
Mo. atrisk
MIVO+HIPI 425 305 225 197 167 140 &3 1
SN 422 260 167 112 a2 hi rr ]

Shaded area around curves represents 95% Cl



Systemic treatment for mRCC



ASCO 2019:

Evolving Front-Line Therapy in Metastatic RCC

Currently, we have three combination therapy regimens approved in the first-line setting:
e Nivolumab + ipilimumab (CheckMate 214)": 0S HR 0.68 (99.8% Cl 0.49-0.95)
® Pembrolizumab + axitinib (KEYNOTE-426) 4, 0S HR 0.53 (95% C1 0.38-0.74)
® Avelumab + axitinib (JAVELIN Renal 101) 3; 0S HR 0.78 (95% (1 0.55-1.08)



ASCO 2019:

Evolving Front-Line Therapy in Metastatic Renal Cell Carcinoma

Treatment Landscape for Metastatic RCC

Sorafenib m Nivolumab +
Ipilimumab

Targeted Therapy Era Immunotherapy Combination Era

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 :

Bevacizumab + IFN-a Nivolumab

Everolimus Cabozantinib
Pazopanib Everolimus + Lenvatinib

)

Pembrolizumab
+ Axitinib
Avelumab +
Axitinib




Metastatic/ Advanced Unresectable RCC
Risk Stratification per IMDC criteria
Consider PDL-1 testing

LR VR

Favorable Intermediate J Poor Risk J
Treatment Options:
Coiiiter Consider for Ipi+ Nivc? .
¥ High dose 2) Cabozantinib
PDL-1 testing ;
Interleukin-2 3) Pazopanib

7. VAN

PDL-1> 1% PDL-1< 1% PDL-1> 1% [ PDL-1< 1% J
Cabozantinib* Sunitinib P Cabozantinib*
Ipi+Nivo Cabozantinib* Ipé:?;‘z’:nfg:lfgfd Sunitinib
Pazopanib Ipi+Nivo Su—— Ipi+Nivo

Pazopanib P Pazopanib




Updated European Association of Urology Guidelines recommendations for
the treatment of first-line ccRCC 2018

First-line therapy = Second-line therapy Third-line therapy

IMDC favorable sunitinib or cabozantinib or cabozantinib or
risk disease pazopanib nivolumab nivolumab

ipilimumab/ cabozantinib or cabozantinib or an
IMDC nivolumab VEGF-targeted alternative targeted

therapy therapy

intermediate
and poor risk

disease cabozantinib , VEGF-targeted An alternative
sunitinib or therapy or targeted therapy
pazopanib nivolumab or nivolumab

E Boxed categories represent strong recommendations



First-line therapy Second-line therapy Third-line therapy

IMDC favorable sunitinib or cabozantinib or cabozantinib or
risk disease pazopanib nivolumab nivolumab

ipilimumab/ cabozantinib or cabozantinib or an
IMDC nivolumab VEGF-targeted alternative targeted
therapy therapy

intermediate
and poor risk

disease cabozantinib , VEGF-targeted An alternative
sunitinib or therapy or targeted therapy
pazopanib nivolumab or nivolumab

D Boxed categories represent strong recommendations

© 2018 EAU Guidelines



GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

Sorafenib? Temsirolimus* Pazopanib’ Nivolumab®

Cabozantinib1?

High-dose Lenvatinib plus
interleukin-21 Sunitinib® Everolimus® everolimus

1992-2005 2005 2006 2007 2008 2009 2010 2011 2012 2015 2016

*mRCC: metastatic Renal Cell Carcinoma

Bevacizumab
+ |FN-a°




GOOD SCIENCE

Systemic first-line treatment of ccRCC.

BEST PRACTICE

v '
Intermediate risk Poor risk

l

e Standard:
an';';':ﬂ':'i’h"ﬁﬂ] Nivolumab + ipiimumab [1, A; MCBS 3}
Bevacizumab + IFN [1, A] Option:
Tivozanib [il, A; MCBS 1]° Cabozantinib [II, A; MCBS 3J°
Sunitinib [1, B]
Pazopanib, [I, B]
Tivozanib [Il, B; MCBS 1]°
Bevacizumab + IFN [lI, C]

Standard:
Standard:
Nivolumab + ipilimumab [1, A; MCBS 3

Option:
Cabozantinib [ll, B; MCBS 3J*
Sunitinib [ll, C]
Pazopanib, [l, C]
Temsirolimus [l, C]

Option:
High-dose IL2 [lll, B]
Bevacizumab + low-dose
IFN [lll, B]




GOOD SCIENCE

= Sccond-line treatment of ccRCC.

BEST PRACTICE

h'd
Nivolumab + ipilimumab

l

Option:
Any TKI [V, C]
Lenvatinib + everolimus [V, C; MCBS 4]*

Standard:
Nivolumab [1,A; MGBS 5]
Cabozantinib [1, A; MCBS 3]*

Option:
Rxitinib [ll, B]
Everolimus [l1, B]
Lenvatinib + everolimus [ll, B; MGBS 4}




GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

Third-line treatment of ccRCC.

v + + +
N Sagl A A
First-line TKI + First-line TKI + First-line TKI + Flmtr—lque nivolumab
second-line nivolumab second-line cabozantinib second-line TKI + ipllimumab) +
second-line TKI

S

Standard:
Cabozantinib [IV, B]

Option:
Axitinib [, B]
Everolimus [V, C]

v

Standard:
Nivolumab [ll, B; MCBS 5]

Option:

Everolimus [V, C]
Axitinib [V, C]

Standard:
Nivolumab [I, A; MCBS 5]

Cabozantinib [1, A]

Option:
Everolimus [V, C]

N

Option:
Another TKI [V, C]

Everolimus [V, C]




Commahensive NCCN Guidelines Version 1.2020

ey Cancer | Kidney Cancer
etwork

SUBSEQUENT THERAPY FOR CLEAR CELL HISTOLOGY

Preferred regimens Other recommended regimens Useful under certain circumstances

» Cabozantinib (category 1) » Axitinib (category 1) « Bevacizumab or biosimilar® (category 2B)

» Nivolumab (category 1) * Lenvatinib + everolimus (category 1) <+ Sorafenib (category 2B)

+ Ipilimumab + nivolumab « Axitinib + pembrolizumab * High-dose IL-2 for selected patients® (category 2B)
» Everolimus « Temsirolimus® (category 2B)
* Pazopanib
= Sunitinib

« AXitinib + avelumab (category 3)




Commahensive NCCN Guidelines Version 1.2020

ey Cancer | Kidney Cancer
etwork

PRINCIPLES OF SYSTEMIC THERAPY FOR RELAPSE OR STAGE IV DISEASE

FIRST-LINE THERAPY FOR CLEAR CELL HISTOLOGY

Risk Preferred regimens Other recommended regimens Useful under certain circumstances
Favorable?® » Axitinib + pembrolizumab * |pilimumab + nivolumab « Active surveillanceP

» Pazopanib * Cabozantinib (category 2B) « Axitinib (category 2B)

* Sunitinib * Axitinib + avelumab « High-dose IL-2°
Poor/ ¢ I[pilimumab + nivolumab (category 1) + Pazopanib « Axitinib (category 2B)
intermediate? + Axitinib + pembrolizumab (category 1) + Sunitinib * High-dose IL-2°

* Cabozantinib « Axitinib + avelumab » Temsirolimusd




Dilemma :

1. Who to treat ?

2. When to start treatment ?

3. When to stop a treatment ?

4. How best to use what is available ?



Observation Before Systemic Therapy Safe
for a Subset of Pts With mRCC

= Phase |l study of pts with mRCC and no previous systemic therapy

— Observation with periodic CT assessment; initiation of systemic treatment per
discretion of physician and pt

100 — Meas. burden £3.0cm(n=19)
- Meas. burden>3.0cmor

e 80~ nontarget lesions only (n = 27)
§ & Median mos of observation until start

< = of systemic therapy: 14.1 mos
= g 60 Y Py
- M
B & 40+
8 2 R
a8 20-

P=.05

0= T T T T T T T T
0 6 12 18 24 30 36 42 48
Mos From Study Entry
— Unaffected by IMDC risk group (P = .57), location or number of metastases



Adjuvant therapy ?

Up to 40% of patients with renal cell carcinoma (RCC) will develop
metastatic disease

60% recurrence rate over a 5-year period for high-risk patients

Adjuvant therapy for RCC is an unmet medical need for
high-risk patients

Surveillance remains the standard of care for adjuvant treatment
of RCC



Adjuvant therapy ?

Sunitinib vs Placebo in Patients
With Locoregional, High-Risk ccRCC



S-TRAC Phase lll Trial: DFS With Sunitinib vs Placebo Iin Patients With
Locoregional, High-Risk ccRCC

3-yr 5-yr

DES rate: DES rate: Median DFS, Yrs (95% Cl)

— Sunitinib 6.8 (5.8-NR)
— Placebo 5.6 (3.8-6.6)

|
|
|
|
64.9% | 59.3%

51.3%

Proportion Disease Free

|
HR: 0.761 (95% Cl: 0.594+0.975)
2-sided log-rank P = .DED:stratifiEd by UISS

0 1 2 3 4 5 6 7 8 9
Patients at Risk, n Yrs

Sunitinib 309 225 173 153 144 119 53 10 3

Placebo 306 220 181 150 135 102 37 10 2

high-risk group

= O



1.0 g
09—
8 08—
(I
& 0.7
g 0.6
O 05—
5
§ 0.3—
Q. 0.2 —
0.1
0.0,
0
No.atrisk 309
Placebo 306

Median DFS, y (95% CI)
— Sunitinib 6.8 (5.8-NR)
— Placebo 5.6 (3.8-6.6)

p=0.030"
HR 0.761 (95% Cl, 0.594-0.975)

3-year
DFS rate:
64.9%

S-year
DFS rate:
59.3%

| | | | | | | | |

1 2 3 4 5 6 7 8 9
Disease-Free Survival (years)

225 173 153 144 119 53 10 3 0

220 181 150 135 102 37 10 2 0

*Two-sided p value from log-rank test stratified by UISS high-risk group.



S-TRAC Phase lll Trial: OS With Sunitinib vs Placebo in Patients With

Locoregional, High-Risk ccRCC

1.0
0.8 -
[11]
2
< i
c 0.6 Median OS, Yrs
o
Eﬂ.q_—ﬁunitinih NR
o — Placebo  NR
n‘ -
0.29 HR: 1.014 (95% CI: 0.176-1.435)
P=.938
[]- 1 1 1 1 1 | 1
0 1 P 3 4 5 b 7
Patients at Risk, n Yrs
Sunitinib 309 278 258 236 222 196 08 31
Placebo 306 289 269 250 231 197 96 40



FDA Approves Sunitinib for Adjuvant
Treatment of RCC

By Natasha Persaud November 16, 2017
At 5 years, 59.3% of patients treated with sunitinib were free from

recurrence versus 51.3% who received placebo.

« Sunitinib, a multi-targeted tyrosine kinase inhibitor, is FDA approved
for the adjuvant treatment of adult patients at high risk of recurrent

RCC following nephrectomy* (2T3, any Fuhrman grade and/or
nodal involvement)
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Recent Approvals

r
Sunitinib*
Approved November 2017 in patients at high

risk of recurrent disease following nephrectomy

(phase 3 S-TRAC trial)

\

~

Selected Ongoing Trials

J

Phase 3 IMmotion010 (NCT03024996)
Atezolizumab vs placebo

Phase 3 KEYNOTE-564 (NCT03142334)
Pembrolizumab vs placebo

Phase 3 PROSPER (NCT03055013)
Nivolumab + nephrectomy vs nephrectomy

Phase 3 CheckMate 914 (NCT03138512)
Nivolumab + ipilimumab vs placebo

Phase 3 RAMPART (NCT03288532)
Durvalumab + tremelimumab vs
durvalumab vs active surveillance




AXxitinib vs Placebo in Patients at High
Risk of Recurrent Renal Cell Carcinoma:
ATLAS Trial Results

/ Clear-cell RCC (>50%) \
| (2pT2 and/or N+), any |
Fuhrman grade

ArmA: / \\

Oral axitinib Patients were treated

) for a minimum of 1 year
* Prior nephrectomy > mg BID and up to 3 years
+ Systemic treatment-naive RANDOMIZATION unless recurrence,
+ No evidence of (1:1)* occurrence of a second

macroscopic residual or primary malighancy,

metastatic disease _} Arm B: significant toxicity, or
(confirmed by IRC) Oral E:ECEbn withdrawal of consent

KStratified by AJCC TNM risk \
g

roups and country /
- Dose interruptions and

stepwise reductions to a
N =700 (planned) *Randomized 4-12 weeks minimum of 1 mg BID were
N =724 (accrued) after nephrectomy allowed

- Stepwise dose Increases up
to 10 mg BID were allowed




Disease-Free Survival — ITT Population*

IRC-Assessed DFS

1.0
0.8
73]
L
(- 0.6 -
T
=
= 0.4 _|
[3+]
L
nE_ 0.2 No. of events
T ——— Axitinib 98
Placebo 107
0.0 HR 0.870; 95% CI, 0.660-1.147: F= .32111
| | | | | |
0 1 2 3 4 5

Time [TEEFS}
No. at risk (censored)
Axitinib 363 264 (35) 182 (102) 81 (190) 20 (249) 1 (266)
Placebo 361 252 (37) 164 (101) 72 (185) 26 (229) 0 (254)



Subgroup Analysis:
DFS—Highest-Risk Subpopulation

A, IRC-Assessed DFS B. Investigator-Assessed DFS
- 1.0 1
0.8 J
- 2 0.8
He a
(]
w5 0.6- ) L] 0.6 -
2 S £
w 04 8 041
=
o 2
& o
0.2- No. of events 0.2 1 No. of events
—— Axitinib &3 —— Axitinib &9
— Placebo T4 ~ Placebo 83
0.0+ HR 0.735; 95% CI, 0.525-1.028; P=.0704" 0.0 1 HR 0.641; 95% CI, 0.468-0.879; P= .0051"
I I | I I | | I | I I I
0 1 2 3 4 5 0 1 2 3 4 5
Time (Years) Time (Years)
No. at risk (censored) No. at risk (censored)
Axitinib 209 149 (19) 96(62) 40(108) 8(139) 0 (146) Axitinib 209 158 (17) 90 (61) 34 (109) 7(134) 0 (140)

Placebo 200 124 (24) 74 (59) 22 (104) 7(119) 0(128) Placebo 200 124 (15) 70 (486) 20 (92) 7(104) 0 (111)



Subgroup Analysis:
DFS—Lower-Risk Subpopulation

AL, IRC-Assessed DFS B. Investigator-Assessed DFS
0 - 1.0
0.8 _ N
o 0.8
E w
D ﬂ
5 0.6 - ] 0.6 -
z z
g 044 S 04
£ 3
= o
0.2 No. of events 0.2 1 No. of events
— Axitinib 31 —— AXitinib 35
— Placebo 32 — Placebo 34
0.0 - HR 1.0186; 95% CI, 0.620-1.666; P = .9483" 0.0 HR 1.048; 35% CI, 0.654-1.681; P = .8445"
T T T T T T T T T T T T
0 1 2 3 4 5 0 1 2 3 4 5
Time (Years) Time (Years)
No. atrisk (censored) No. at risk (censored)
Axitinib 146 108 (16)  82(38)  40(77) 12(104)  1(114) Axitinib 146 114 (15) 80(40)  37(76) 12(100) 1 (110)

Placebo 149 117(12) 80(40)  40(79) 16(101) 0 (117) Placebo 149 117(13) 79(40)  38(79) 15(100) 0 (115)



Overall Survival: ITT Population

10 7 %
0.8 -
2 + Censored
3
T 06 -
2
o
E 0.4
=
TTp— Annals of Oncology 00 1-9, 2018
BETTER WEDIINE doi:10.1093/annonc/mdyd 54
BEST PRACTICE

ORIGINAL ARTICLE




Published Tyrosine Kinase Inhibitor Adjuvant Trials

Starting Minimum

N Histolo Stage DFS
=4 = Dose Dose
50 or
Sunitinib 25 mg
ASSURE > _ )
Sorafenib 1943  79% ccRCC PT1b, G3- 37.5mg (Su)/40 No No
Placebo 4, or N+ (Su)/ 400 mg (50)
mg (So)
Sunitinib >pT3b
S-TRAC R Y L ccRCC PISBOT somg  375mg  Yes  No
Placebo N+
: ccRCC or pT2 (G3-4),
Pazopanib
PROTECT Blaceb 1538 mostly = pl3, or 600 mg 400 mg No No
acebo

ccRCC N+



Parameter

Ongoing Phase Ill Adjuvant Trials

Immunotherapy vs Placebo

IMmotion010

PROSPER
(NCT03055013)

KEYNOTE-564
(NCT03142334)

CheckMate 914

(NCT03138512)

Drug

Histology

Dose
duration

Risk
classification

Primary
endpoint
BICR
Status

(NCT03024996)

Atezolizumab

Clear-cell + sarcomatoid
histology

1yr

T2 grade 4, T3a grade 3/4,
T3b/c any grade, T4 any
grade, or TxN+ any grade

DFS

Yes

Active, recruiting

Nivolumab
RCC of any histology

2 doses prior to surgery
and adjuvant nivolumab

for 9 mos

Clinical stage 2 T2 or
any N+

RFS at 5 yrs

Yes

Active, recruiting

Pembrolizumab

Clear-cell + sarcomatoid
features

1 yr

pT2, grade 4; pT3/4, any
grade; N+ MO; M1 NED

DFS

Yes

Active, recruiting

Nivolumab + ipilimumab

Clear-cell + sarcomatoid
features

6 mos

pT2aMN0, grade 3-4;
pT2b-T4; N+

DF5

Yes

Active, recruiting



ASCO 2019:
Evolving Front-Line Therapy in Metastatic Renal Cell Carcinoma

Summary of Reported Adjuvant TKI Studies

ASSURE STRAC PROTECT
(n=1943) (n=615) (n=1538)

Arms Sunitinib vs. Sorafenib  Sunitinib vs. Placebo  Pazopanib vs. Placebo Axitinib vs. Placebo
vs. Placebo x 1 year x 1 year x 1 year x 3 years

Start Dose Reduction Yes No Yes NO

Non-Clear Cell Yes MNo Mo Mo

Eligibility pT1bG3-4NO, pT3-4GXNO-x, pT2G3-4NOMO, pT3-  pT2-4NOMO, pTxN1MO
pT2-4GxNO, TXGXN+ TXGXN1-2 4NOMO, pTXN1MO

Median DFS (years) 5.8 vs.6.1vs. 6.6 6.8 vs. 5.6 NR vs. NR NR vs. NR

Hazard Ratio (Cl) Sunitinib = 1.02 0.76 0.94 0.87
(97.5% C10.85-1.23) (95% C1 0.59-0.98) (95% Cl 0.77-1.14) (95% Cl 0.660-1.147)
Sorafenib = 0.97
(97.5% C10-80-1.17)




* Mayo Clinic stage (SSIGN)
TNM stage, Size, grade and necrosis system

* University of California-Los Angeles (UCLA) system (UISS)
PS, Fuhrman grade and TNM stage

Part |I: How will high-risk Do we have any active
patients fail? therapy?

= Locoregionally: = That can provide
— Failure to achieve cytoreduction
negative margins — Tumor skrinkage
— Lymphadenopathy = That can prevent

metastatic disease growth
= Distantly:

— High rate of = Can our current therapies

micrometastases

fulfill these criteria?



Prognostic factors affecting outcome of patients with renal
cell carcinoma

Anatomic  Tumor size Venous involvement
prognostic  Tumor extension Lymph node
factors Adrenal involvement incolvement

Distant metastases

Histologic =~ Tumor grade Necrosis

prognostic  Histologic subtype Collecting system
factors Sarcomatoid features  invasion

Clinical Performance status Cachexia
prognostic  Localized symptoms Platelet count
factors

Comparison of the clinical stage, size, grade, and necrosis (SSIGN) score and the University of California-Los Angeles integrated staging system
(UISS)

Model Paramelers Histology validation External (n) Patients Limitations

SSIGN TNM stage, size, CCRCC Yes 2656 Reliance upon
grade, necrosis subjective variable of
Necrosis

ECOG-PS, Fuhrman Reduced predictive
grade, TNM stage power in nonmetastatic
patients

TNM=tumor size, metastasis, and nodal involvement staging system; CCRCC=clear-cell renal cell carcinoma; ECOG-PS=Eastern
Cooperative Oncology performance status’ RCC=renal cell carcinoma




In Which Situation Could Neoadjuvant
treatment Be Performed in RCC?

= Two situations of interest:
— Nonmetastatic RCC:

* Locally advanced disease (unresectable primary
tumors)

— Bulky regional lymph node metastases
— Caval thrombi

* Hereditary forms of RCC (Von Hippel-Lindau
disease)

 Anatomical or functional solitary kidney

— Metastatic clear cell carcinoma:
- But talk in term of “presurgical therapy”




= Disease down-staging
— Allowing less radical surgical approaches with possible

Ad Van tag es US | N g benefits in terms of surgical morbidity and/or

functionality

N el adJ uvan t - Radical nephrectomy — nephron-sparing surgery

= Destroy tumor vasculature
— Might induced reduction mortality and the ability to
treat high-risk surgical candidates

= Evaluation of tumor sensitivity to treatment
— Interesting in patients selected for adjuvant therapy
 Responders: maintenance of the same drug
- Nonresponders: alternative therapy

= |dentification of molecular markers and imaging

parameters of response
— Measurement of parameters prior to and after
nephrectomy




Does nephrectomy increase the likelihood of
benefit from tyrosine kinase inhibitors (TKIs)?

* Yes, definitely
* No, definitely
 Maybe, but I’'m not sure

In the era of anti vascular therapy, Is cyto reductive

nephrectomy a necessity?



CARMENA: Prospective, Multicenter, Open-Label, Randomized
Phase Ill Noninferiority Study

= Multicenter, randomized, open-label noninferiority phase Ill trial

Stratified by center, MSKCC risk group (intermediate vs high risk)

Sunitinib 50 mg QD*
4 wks on/2 wks off
(n=226)

Confirmed metastatic clear-cell RCC/biopsy; l Nephrectomy
ECOG PS5 0/1; amenable to nephrectomy (n=226)
eligible for sunitinib; brain metastases

absent/controlled by treatment;
no prior systemic therapy for RCC \

(N = 450) (n=224)

Follow-up for

minimum of 2 yrs

—_—

Sunitinib 50 mg QD* 4 wks on/2 wks off

*Dose reductions/interruptions allowed for managing AEs.

" Primary endpoint: OS
Mé'!ean. ASCO 201E.
" Secondary endpoints: PFS, ORR (RECIST v1.1), clinical benefit, safety



CARMENA: Patient Disposition

» Accrual halted before

(Eopasms

randomized

goal

Arm A: Nephrectomy + sunitinib
(h=226)

6 inclusion criteria deviation

40 did not receive sunitinib =

Arm B: Sunitinib alone
(n=224)

8 inclusion criteria deviation

—* 11 did not receive sunitinib

21% of patients did
not get assigned -
treatment

Safety population Safety population
Arm A: Nephrectomy + sunitinib (186) Arm B: Sunitinib alone (213)

3 withdrawal of consent
— 16 not operated

165 deaths

2 lost to follow-up

Méjean. ASCD 2018. Abstr LBA3.

38 received secondary nephrectomy,
including 3 not treated with sunitinib
161 deaths

2 lost to follow-up




CARMENA: Overall Survival (ITT)

100

Patients Who Were Alive (%)

moOS, Mos
Nephrectomy — sunitinib  13.9
Sunitinib alone 18.4

HR: 0.89 (95% Cl: 0.71-1.10; noninferiority < 1.20)
Median follow-up: 50.9 mos (range: 0-86.6)

Patients at Risk, n
MNephrectomy— sunitinib 226
Sunitinib alone 224

Méjean. ASCO 2018. Abstr LBA3.

12
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61 40
76 44

60 72 84 96

s
"
Ll P
=
=



Symptomatic Intermediate risk Poor risk

primary tumour L
Low metastatic All other
burden ‘ patients
\/ v 1 \
Cytoreductive Cytoreductive \ Medical Medical
nephrectomy nephrectomy treatment treatment
l v | 1
Merical Medical Cytoreductive nephrectomy

if symptomatic primary tumour

treatment treatment
or near complete response



Considerations for Nephrectomy

PS 0/1 Poor PS, poor risk
PSO Intermediate risk Large primary
Minimal extrarenal disease Moderate extrarenal disease Extensive extrarenal disease

Debulkmgl nephrectomy remalns an optlon in approprlately selected patients

W

&9

Nephrectomy Nephrectomy may or Nephrectomy does
makes sense may not be indicated

not make sense



Brain (9%). Patients with brain
metastases included in pivotal trials
of cabozantinib and temsirolimus.
Retrospective series suggest itis
safe to offer VEGF-TKIs to

Lung (45%): Most common site of treatment brain metastases.

metastasis. Patients with lung-only
metastases have traditionally been
considered IL-2 candidates,
although this philosophy is evolving.

A Liver (20%): Patients with liver
Pancreas (10%): Patients with metastases have a poorer
pancreatic metastases appear to prognosis based on retrospective
have superior OS compared to , data from the IMDC.

other mRCC patients in

retrospective series.

prognosis than patients with non-

bone metastasis. Agents suchas
3 cabozantinib may be particularly
effective inthis setting.

{ Bone (30%): Carries a poorer




Metastasectomy by Anatomic Site

. Rare Metastatic Sites in mRCC : A Different Disease?

() X
Lung Brain
Bone Liver l
Adrenals
Nasopharynx 3 [8.17)
Vagina 2 (5.40)
Omentum 1 (2.70)
Spleen 1 (2.70)
Stomach 1 (2.70)
Breast 1 (2.70)

Total 37 (100)



A). Cytoreductive Nephrectomy

Indications:

Good performance status

Resectable isease i Systemic Therapy
Majority of disease within

kidney

Indications:

Bulky metastases

Unclear tumor biology Systemic Therapy Consolidative Nephrectomy
Locally advanced or potentially

unresectable disease

Indications:

Solitary or oligometastatic +/-SystemicTherapy L__ 4 Metastasectomy [ __ J +/- Systemic Therapy

lesions
Complete resection feasible

Figure 1. Timing of surgery and systemic therapy in metastatic renal cell carcinoma. Cytoreductive nephrectomy (A) refers to
nephrectomy prior to systemic therapy, while consolidative nephrectomy (B) refers to systemic therapy prior to nephrectomy. (C)
Metastasectomy refers to resection of metastatic lesions.



Thank you for your attention




? Questions ?




The Abscopal Effect:
A Reemerging Field of Interest

Proposed mechanism of the abscopal effect, mediated by
the immune system. Here, local radlation causes tumor
X-ray Irradiatior ’
[ ] cell death, which is followed by adaptive immune system

recognition, not unlike a vaccine,

|

b R.H. Mole proposed the term “abscopal” {ab’ -
',’"' away from, scopus’ - target) in 1953 to refer to
\ |J effects of jonizing radiation “at a distance from
r the irradiated volume but within the same

| II organism.”

J

1. Cell kill via
irrachation

2. Antigen
presenting cells ) )
(APC) present 3. CDA8 T-cells circulate through the body, destraying
tumor antigens to both drectly iradiated and "abscopal™ tumors

CDAa T-cells



