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A Recognize available therapies for the treatment of

kidney cancer
A Discuss important factors needed to make personalized
selections of treatments in different clinical contexts



Kinds of kidney cancer
Kinds of medications
A few biomarkers

Initial medical therapy of
advanced disease

VEGF medications
PD-1 combinations
MTOR

HIF2

Checkpoint inhibition
Nephrectomy decisions
Adjuvant treatments
Challenges in clinical practice

Summary and what's next?



Kinds of kidney cance




Areas of pleomorphic,

T e . ; : » 3 TR . . . .
v B : 2. atypical spindled cells arising

Papillary Clear cell, from clear cell RC(yrade 4)

type 2 Fuhrman grade 2 [Daniel Anderson, M.D., M.B.A.]
https://www.pathologyoutlines.com/topic/
kidneytumormalignantrccsarcoma.html




Many other recognized subtypes:

European Association of Urology

The 2016 WHO Classification of Tumours of the Urinary System
and Male Genital Organs—Part A: Renal, Penile, and Testicular

Tumours

Holger Moch ™", Antonio L. Cubilla®, Peter A. Humphrey*,
Victor E. Reuter“, Thomas M. Ulbright

Clear cell type is about 75%
of renal cancers

100% of the pivotal trials for
RCC medications were 100%
clear cell type

Fuhrman grade £-3-4 helps
define the histologic pattern

Renal cell tumours

Clear cell renal cell carcinoma

Multilocular cystic renal neoplasm of low
malignant potential

Papillary renal cell carcinoma

Hereditary leiomyomatosis and renal cell
carcinoma—-associated renal cell carcinoma

Chromophobe renal cell carcinoma

Collecting duct carcinoma

Renal medullary carcinoma

MiIT family translocation renal cell carcinomas

Succinate dehydrogenase—deficient
renal carcinoma

Mucinous tubular and spindle cell carcinoma

Tubulocystic renal cell carcinoma

Acquired cystic disease—associated renal
cell carcinoma

Clear cell papillary renal cell carcinoma

Renal cell carcinoma, unclassified

Papillary adenoma

Oncocytoma

8310/3

8316/1*
8260/3

8311/3*
8317/3
8319/3
8510/3*
8311/3*

8311/3
8480/3*
8316/3*

8316/3
8323/1
8312/3
8260/0
8290/0
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Types of medications:

Targets: VEGF chelation:

VEGF Bevacizumab

VEGFR1

*VEGFR2 Small molecule inhibitors of TKs Immunotherapy Human antibodies

VEGFR3 { ! CClnibévY «a IL-2 receptor  SUFFIX:-umab
Axitinib

PDGFR alpha Cabozantini(+emet, +axI) PD1 Lymphocyte drugs

PDGFR beta Lenvatinib(+fgfr) CTLA - umab
Pazopanib or: -leuk-

*CMET Sorafenib(- vegfrl)

* AXL Sunitinib Interleukin-2
Tivozanib

FGFR1 Nivolumab(PD1)

* FGFR2 Pembrolizumak(PD1)

*FGFR3 HIF2 alpha inhibition Avelumab(PDL1)

FGFR4 Belzutifan

Ipilimumab (CTLA4)
HIF2 alpha MTOR inhibition

Everolimus
MTOR Temsirolimus




Key upfront clear cell RCC treatment combinations
(with positive phase Ill studies vs monotherapy with sunitinib)

* Axitinib + pembrolizumab (OS and PFS)

* Lenvatinib + pembrolizumab (OS and PFS)
Other phase lll triais

* Cabozantinib + nivolumab (OS and PFS)

Axitinib + avelumab (PFS only)
" Ipilimumab + nivo.luma.lb (OS and PFS, but Atezolizumab (P1) + bevacizumab (VBGF
only intermediate/high risk category)
Lenvatinib and everolimus. (Better than
sunitinib; not better tharenvatinib+

* .
pembrolizumab) Key contemporary optiormns

More on these later



A few biomarkers
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RCC Correlation of PD-L1 Tumor Expression and
Treatment Outcomes in Patients with Renal Cell

b - k Carcinoma Receiving Sunitinib or Pazopanib:

I O m ar e rS Results from COMPARZ, a Randomized Controlled
Trial Clin Cancer Res; 21(5); 1071-7. 2014 .
Toni K. Choueiri', David J. Figueroa®, André P. Fay', Sabina Signoretti', Yuan Liu?,

P D.Ll Robert Gagnon?, Keith Deen?, Christopher Carpenter?, Peter Benson®, Thai H. Ho?,

Lini Pandite®, Paul de Souza®, Thomas Powles’, and Robert J. Motzer®

Adverse marker for

VEGF response (,) BT PD-L1 H-score: low (55) vs. high (>55)
\ Pazopanib low Figure 2
. g 0.8 — Sunitinib low  Association of OS with PD-L1

Not much higher overall : \,\/ S SEi BTo
response rate W|th P - tumor cell membrane.
axis medications. - ‘ Pm\

20-4‘ Pazopali;ib high
Not used to select for 3
PD1 therapy g 0.2 Sunitinib high

0.0 nmiontlis
0 0 20 30 40 50 '




RCC
biomarkers

PDL1;
Adverse marker for
VEGF response (!)

Not much higher overall
response rate with PEL
axis medications.

Not used to select for
PD1 therapy

Nivolumab plus Ipilimumab versus Sunitinib in Advanced
Renal-Cell Carcinoma

R.). Motzer, N.M. Tannir, D.F. McDermott, O. Arén Frontera, B. Melichar, T.K. Choueiri, E.R. Plimack, P. Barthélémy,
C. Porta, S. George, T. Powles, F. Donskov, V. Neiman, C.K. Kollmannsberger, P. Salman, H. Gurney, R. Hawkins,
A. Ravaud, M.-O. Grimm, S. Bracarda, C.H. Barrios, Y. Tomita, D. Castellano, B.l. Rini, A.C. Chen, S. Mekan, M.B. McHenry,
M. Wind-Rotolo, J. Doan, P. Sharma, H.J. Hammers, and B. Escudier, for the CheckMate 214 Investigators*

N Engl J Med 2018;378:1277-90.

Nivolumab
Subgroup +lpilimumab  Sunitinib
Baseline PD-L1 expression  no. of deaths/no. of patients

<1% 93 /284 114278 _

=1% 28/100 57/114 @

Mot reported 19/41 17/30 &

'D.IES CI.IEID 1.00 E.I:Z}D
Nivolumab+ Ipilimumab Sunitinib
Better Better

100 o
e Hazard ratio for death,
90 0.63 (99.8% Cl, 0.44—0.89)
80 g e P<0.001
B N S nhn i PN
& !
T 60F-mmmmmmmmmmmmme L TT0G
z .
E 50 3!
wn 12-Mo 13-Mo e -
T 404 Overall Overall sunitinib
g Survival Survival
30 (95% CI) (95% C1)
204 % %
80 (76-84) 75 (70-78)
10 : i
0 sunitinib 72 (67-76) 60 (55-65) months
0 3 B 9 12 15 18 21 24 27 30

Hazard Ratio for Death (95% Cl)

0.73 (0.56-0.96)
0.45 (0.29-0.71)
0.75 (0.39-1.45)




EIB EIC
RCC

PHD BUX pVHL Proteasomal

b i O m ar ke rS 02 ,*Hydroxylation POIyL/Jblqumnylanon degradation
HIF
Von HippeiLindau @bw—w *

HIF B

protein: pVHL

Expression
of hypoxia-genes

/

Always present as
defect inclear celRCC

. ] Cell nucleus
Typically, one mutation /
and one deletion

Familial VHL syndrome:

Inborn first knockout Edeline, Julien & Vauléon, Dr & Rioux-Leclercq, Pr & Perrin, Dr &

) Vigneau, Pr & Bensalah, Karim & Laguerre, Dr & Edeline,.. (2012)
mutation. Safety and Efficacy of Sorafenib in Renal Cell Carcinoma. Cancer
Growth and Metastasis. 5. 35. 10.4137/CGM.S7526.

EPO

PDGF



RCC
biomarkers

BlockedpVHL

No degradation of
HIF2alpha

More expression of
VEGF
TGFalpha
PDGFoeta
Erythropoetin
GLUT1

(glucose transportef)

PHD

02 1Hyd roxylation
Q‘E‘*/—’QE“/

HIFB

Proteasomal
degradation

Expression
of hypoxia-genes

Cell nucleus

||CA|x

Edeline, Julien & Vauleon, Dr & Rioux-Leclercqg, Pr & Perrin, Dr &
Vigneau, Pr & Bensalah, Karim & Laguerre, Dr & Edeline,. (2012),
Safety and Efficacy of Sorafenib in Renal Cell Carcinoma. Cancer
Growth and Metastasis. 5. 35. 10.4137/CGM.S7526.




RCC
biomarkers

Adverse:

clear cell
P53
BAR1

papillary
P53
PBRM1

chromophobe
PTEN

The Cancer Genome Atlas Comprehensive

ccRCC TP53 Mutation

PRCC TP53 Mutation

Molecular Characterization of Renal Cell Carcinoma

CJ Ricketts et al. Cell Reports 23, 313-326, April 3, 2018

Percent survival

100+

50+

ChRCC PTEN Mutation
p-value=0.0138

— PTEN Mutation
PTEN Wildtype
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RCC

biomarkers

Clearcode34
CCAvsccBtype
signature

ClearCode34 Gene Expression Profile

Patients with ClearCode34-ldentified Molecular Subtypes of
Clear Cell Renal Cell Carcinoma Represent Unique Populations

with Distinct Comorbidities

Urod Oneod. 2016 March ; 34(3): 122.e1-122.27.

Scott M. Haake?, Samira A. Brooks®, Eric Welsh®, William Fulp?, Dung-Tsa Chen®,
Jasreman Dhillon®, Eric Haura', Wade Sexton?, Philippe E. Spiess', Julio Pow-Sang?, W.
Kimryn Rathmell®, and Mayer Fishman®?

D

ARNT NRPI
BNIP3L PDGFD
Cllorfl PHYH

CDHS5 PRKAA2

EHBP1 RGS5

EPASI1 SLC4A4

ESD SPRYD?7
FZD1 ST13
GIPC2 STK32B
LEPROTL1 TCEA3
MAOB TLR3
MAPT VCAMI
\ /

"CCNO )
FLJ23867
FOXMI
GALNT10
GALNT4
KCNN4
MOXDI
ROR2
SERPINA3

SLC4A3
Q

Cancer-Specific Survival

—_
o
1

0.5- ccB
p<0.001 months
0-0 | ) 1 | | 1 | | L] )
0 12 24 36 48 60 72 84 96 108 12



Molecular

cul2 EIB EI CNedda
targets of clear o oL s
Ce” RCC g2 1Hydi¢9|'aﬁdﬂ'—— \l Polyubiquitinylation U U b
1 i OH U
' . HIF -
BlockedpVHL ww : HIFo *
HIFp ~=af
' ~_ |
i
No degradation of 3
HIF2alpha
TKI drugs:

VEGRR (rkr2-r3)
PDGFR ¢h and- )

\\—‘
GMET
AXL
FGFR- 1_2_3_4) Edeline, Julien & Vauleon, Dr & Rioux-Leclercqg, Pr & Perrin, Dr &

Vigneau, Pr & Bensalah, Karim & Laguerre, Dr & Edeline,. (2012),
Safety and Efficacy of Sorafenib in Renal Cell Carcinoma. Cancer
Growth and Metastasis. 5. 35. 10.4137/CGM.S7526.



Int. J. Mol. Sci. 2020, 21, 455; doi:10.3390/ijms21020455
Recent Advancements of Nanomedicine towards

Angiogenic TKI targetsas the tumor grows, the  Antiangiogenic Therapy in Cancer
blood supply is stimulated and integrated.
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Bone

e g™
Precursor\

Endothelial cells 0

o‘)
¥

FGF VEGF PDGF TGF

Spr o\.\“ng
ntiation
m e

PDGFR

b9 .
_‘VEGFR
@ —

- —
TGFR
omﬂewe
—®

FGFR

Pericyte

Endothelial cell
Platelet

Blood vessel




Angiogenic TKI targetsafter VEGF Is blocked:

Induction of hypoxia and activation of pro-angiogenic factors

* v * * & Ephrin A

v
HGF FGF PDGF-C Interleukins A1 2 4
% “ v ' SA 8 Ephrin
W* * ..................................... »

1. Receptor
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Compensatory angiogenesis and tumor refractoriness

Citation: Oncogenesis (2015) 4, e153; doi:10.1038/oncsis.2015.14

RN Gacche

www.nature.com/oncsis



Initial medical therapy
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Antiangiogenesidrugs:>>8<< on-label, for RCC

Antibodies binding VEGR  Block VEGFR1/2/3 and other targets

bevacizumab cabozantinib (& @IET, AXL)
lenvatinib(& FGFR [more])
Block VEGFR1/2/3 pazopanib ( & FGFR)
axitinib
sorafenib And HIR2 alpha:
sunitinib _
belzutifan

tivozanib



Antiangiogenesigrugs:Dose comparisons

Antibodies binding VEGA Block VEGFR1/2/3 and others

Abevacizumab 10 mg/kg/dose, q 2 weekécabozantinib
60 mg/d (monotherapy)

Block VEGFR1/2/3 40 mg/d (combination)

Aaxitinib 5 mg po BID 20 mg also available.

Asorafenib 200 mg x2 = 400 mg po BID  Alenvatinib

Asunitinib 50 mg po, x 28 d/14 off; or 14/7 20 mg (or 18, or 14) g
(also available in 12.5, 25, 37.5) (comes in 10 & 4 mg sizes)

Ativozanib 1.34 mg po x 21 d/ 7 off Apazopanib

(also available 0.89) 200 mg x4 = 800 mg mb



Antiangiogenesigrugs:Typical side effects

ADiarrhea
AHypertension
AHypothyroidism
AAppetite less
AFatigue
ANausea
AStomatitis

ADysphonia/
hoarseness

AWeight loss

AHand/foot
syndrome

AJoint pain
ARash
ADysgeusia

Management
Alnterrupt

AWait for resolution
A Axitinib half life: 26 h
A Lenvatinb28h
A Pazopanib 30h
A Sorafenib 250 h

A Sunitinib 4660h & Ndesethy!
sunitinib: 83100.

A Cabozantinib 120h
A Tivozanib 4.5%.1 days
A Bevacizumab ~ 20 days

ARechallenge:
A Lower doses (on label)
A Planned breaks (e.g. weekends)




PD1 combinations
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4 trials with combination superior to sunitinib.

CTLAA
ipilimumab
VEGF:
cabozantinib— TWO t“aIS W|th
lenvatinib " "
pazopanib PD1 & PDLZL QOleﬂathn, that A & -
sorafenib nivolumab RARY QU YSSU
SU_f:_ltl_r;)lb T — pembrolizumab |m rovement
axitinib 2 ___ )
tivozanib " avelumab p

— atezolizumab

bevacizumab—



4 trials with combination superior to sunitinib.

__________________________________________________________________________________________________________

CLEAR f_”aL Lenvatinib Pg“s pembrolizumab | Checkmate 9ERlivolumab plus Cabozantinib versus
or everolimus [vs sunitinib] .| Sunitinib for Advanced Rer@ll Carcinoma |
B BTl NE 2021 S5l ZEeHE00 | Choueiri et al. NEJRD21 Mar 4;384(9):82841
To; —
Overall Survival 0.9 Lenvatinib+pembrolizumab i i
0.8 5 1.04
el M“““Msunmmb i E 0.9—\W
6 ‘ = | Pl S 0.8
o [artrete o et TerwateBe] Lt verls & or] Nivolumabs
oad | 066 (95% Cl, 0.49-0.88); - A
P=0.005 - Sunitinib
il Hazard ratio for death (lenvatinib+ i é 05 Hazard ratio for death, 0.60
0.2+ everolimus vs. sunitinib), i :. 0.4+ (98.89% Cl, 0.40-0.89) p_p 001
0.1- 1.15 (95% Cl, 0.88-1.50); P=0.30 | £ 03]
0.0 T T T T T T T T T T T T T T i .E 0.2
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 i E 01
Moniths i 0-0 Months
____________________________________________________________________________________________________________ 0 3 6 9 12 15 18 2 24 27



4 trials with combination superior to sunitinib.

__________________________________________________________________________________________________________________

Nivolumab plus Ipilimumab versus Sunitinib in |
. Advanced Rendlell Carcinoma [only intermediate and

high risk]Motzeret al. NEIJM2018; 37/8:12741290

100 -tem.
90+

80+

704

60+

N sunitinib

40+ Hazard ratio for death,
0.63 (99.8% Cl, 0.44-0.89) P<0.001

Overall Survival (%)

304

204

10+ Month

0 T T T 1 T f T T T T

0 3 6 9 12 15 18 21 24 27 30

__________________________________________________________________________________________________________________

Favorable risk: none
Intermediate: 1¢ 2

High (poor): 35:

PFS:

10094
904 &
80
70
60
50
40
30

Progression-free Survival (%)

20

10+ Month

KarnofskyPS below 80

< 12 months since diagnosis
Hgb under LLN

LDH > 1.5 ULN

Corrected calcium > 10 mg/dL

ULN == upper limit of normal

differencessthan OS. First 6 months: no difference

Hazard ratio for disease progression
or death, 0.82 {99.1% Cl, 0.64-1.05)

P=0.03




4 trials with combination superior to sunitinib.

Favorable risk:

__________________________________________________________________________________________________________________

 follow-up of a randomized phase 3 clinical tridiotzer et al. ImmunotherCancer 2021
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Pembrolizumab plus Axitinib versus Sunitinib for
| Advanced Ren#tell Carcinoma
Rini et al. NEJ&ID19 Mar 21;380(12):1116127

Overall Survival
100+
Motzeret al. NEJM P 30-
i :
i i 704 Sunitinib
OS : not positive yet. P = |
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What about mTOR% o

Huang KFingarDC. Growing knowledge of the mT(

A Target signaling network. Semin Cell Dev Biol. 2014
A of Dec;36:790
A Rapamycin
lucose Growth Factors Amino Acids
I ) (InsulinIGF) (EGF) j ]
i AR A A 0
~——#» Ras —» Raf
mTORC2 * PIFK ) |
mTOR v
1964 — 1965 Euk o [ his pl I_ & (Rictor %5 (pass  TSCcomplex "TK
RAPA NUI = UA ary(?tIC !’evon this p anet \ (:T;i:?e &/ My gt > Y w |—— MAPK/ERK Rag(f;’ls’ues
RSLISYRa 2V Y¢h./er—;,,2yQy o wll\kix e
. . . . GTP Vps34- 1
i l inhibit it too much ' ot / — o Raa
: tate — | AMPK | l
Glutfmmo / 0, — iREDDf
7 TOR: Yeast TOR target of rapamycin e aKG mTORC1
STy RimTORY'S
2 Raptor| g
INA\KAHOA  Rapamycin was discovered from - Abosome oo g s et
Gents aive v e i) Streptococcudydroscopicusin soil of M enis v 4\
. + Negative feedback Lipin 1 4EBP1 Grb10
Rapa Nui, aka Easter Island, 1964TEI Uipid synthesis X o T‘E{ T Negative feedback
(Medical Expedition to Easter Island). P STOP ransiation A e
Powers T. The origin story of rapamycin: systemic | ik ol secieraiion
in biomedical research and cold war politics. Mol Bi®l -

Cell. 2022 Nov 1;33(13):pe7



MTOR In kidney cancer

therapy mTOR medications
AORR rate: low

APFS, OS: improved

Everolimus
A 10 mg/d monotherapy (inferior to nivolumab)

A5 mg everolimus with 18 mg/Aénvatinib

Temsirolimus
A 25 mg IV weekly, in high risk patients

Rare subtype:
Malignant perivascular epithelioid cell tumorsREComak
A rare malignant mesenchymal neoplasm&SC1 or TSC2 mutations (leading to mTOR activation)

A Treated with sirolimus: or nabsirolimus

Meredith, L., Chao, TNevler A.et al. A rare metastatic mesenteric
malignantPEComavith TSC2nutation treated with palliative surgical
resection and nafsirolimus: a case reporDiagnPathol18, 45 (2023)
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Targeting HH2 alpha:Belzutifan

AOn label for inherited VHL syndrome
AOff label for postVEGF RCC
AMany studies, including adjuvant treatment

Belzutifan
120 mg/d
40 mg tablets

Multiple bilateral tumors
CT reconstruction view.

https://www.ctisus.com/teac

hingfiles/kidney/339265

(Case 6825)


https://www.ctisus.com/teachingfiles/kidney/339265
https://www.ctisus.com/teachingfiles/kidney/339265

Targeting HH2 alpha:Belzutifan AEmaller e

Jonasch H)onskow, lliopoulos et al. Mi&482004 Investigators. AFeWer procedures

Belzutifanfor Renal Cell Carcinoma in von Hippeldau Disease.
N EnglJ Med. 2021 Nov 25;385(22):203646

Duration of Treatment
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Targeting HH2 alpha:Belzutifan Afrequent moderate
ARare highgrade problems

Jonasch H)onskowF, lliopoulos et al. Mi&482-004 Investigators.

Belzutifanfor Renal Cell Carcinoma in von Hippldau Disease. ..

N Engld Med. 2021 Nov 25;385(22):202646 number (percent)
Most frequent adverse events Gradel Grade2 (Grade3 )
________________________ r—————————————————qﬂmy-Gnde—————————|
S RN M L TR .. —1 < 1) | B
:Eﬁ A=l -T--L - 1 Fatigue 40 (66) 2948  8(13) | 305
3 104 Headache 25 (41) 20(33)  5(8) 0
2 Wornen, N=29 Dizziness 24 (39) 20(33)  4(7) 0
I s ANEMIA Nausea 21 (34) 15 (25) 6 (10) 0
- Dyspnea 14 (23) 13 (21) 0 1(2)
- Arthralgia 12 (20) 10 (16) 2 (3) 0
O T Constipation 12 (20) 10 (16) 2 (3) 0
A few Bbased Myalgia 12 (20) 9(15)  2(3) 1(2)
RCC trial
flals ALL ARE INVESTIGATIONAL COMBINATIONS
A B monotherapy o - A LenvantiniBpembrolizumab
A B +pablociclits A Adjuvant pembrolizumab +B vs +B,

_ vs +Quavonlimab
[* not approved in RCC] [* investigational CTLA4 medication]



Checkpoint inhibitors
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Checkpoint inhibitors

* ]
)_’)’
b

T T-cell proliferation
T Cytokines and chemokines
T Cyloloxicily

IL2 receptor:
low affinity : Feffector
high affinity : Treg; NK

PD1. onlymphocyte
PDL1: on target cell

ADGC activity

antibody:
Nivolumad
Pembrolizumab

CTLAA: on lymphocyte v\
interacts with dendritic cell por- RS 3 ‘ e

Atczolizumad
Avelumab

Dendritic
a w /ipi-nivol-0 € Y

ipi 1 mg/kg/dosenivo3 mg/kg/dose x 4
AaYSt I ipiivold-m &

|p| 3 mg/kg/dose,ﬂiVO 1 mg/kg/dose X 4 Taiebet al. Evolution of checkpoint inhibitors for
X Fy R (GKS Yy YA g2f dzYlF 6 Y2 y 2 i KSNJF LJ] the treatment of metastatic gastric cancers:

Current status and future perspectivésancer
Treatment Reviews. April 2018



Immune checkpoint inhibitor side effects.

All events

Fatigue

Pruritus

Diarrhea

Rash

Nausea

Increased lipase level
Hypothyroidism
Decreased appetite
Asthenia

Vomiting

Anemia

Dysgeusia

Nivolumab plus Ipilimumab °
Any Grade Grade 3 or 4

number of patients (percent)

509 (93) 250 (46)
202 (37) 23 (4)
154 (28) 3 (<1)
145 (27) 21 (4)
118 (22) 3 (1)
109 (20) 8 (1)
90 (16) 56 (10)
85 (16) 2 (<1)
75 (14) 7 (1)
72 (13) 8 (1)
59 (11) 4 (<1)
34 (6) 2 (<1)
31 (6) 0

All PD1 therapies; across all

diagnoses:

Renal
A Creatinine elevation

Risks, with early or delayed latency: A Nephritis

Every organ system is at ri

Respiratory:
A Pneumonitis

A Respiratory depression

Gl:

A_Diarrhea, colitis, Gl bleeding
A Jaundice, nausea, vomiting

A Constipation

A Abdominal pain

A Pancreatitis
Endocrine
A Thyroiditis

A Hypopituitary

A Hypoadrenal
A Testosterone

%kln
Dry rash

A Itching

A Blistering rash
Central nervous system
A Headache

A RPLS
Musculoskeletal

A Myasthenialike syndrome
A Arthritis

A myositis

Cardiac

A Carditis

A Heartconduction

A Tachycardia




Chatzkel J, Schell MJ, Chahoud J, Zhang J, Jgqm

R, Swank J, Ludlow S, Lombardi K, Lucas Y, GGELINICAL RESULTS: Phase 2 trial res

C,Rembisz), Jameel G, Fishman M. :
Coordinated Pembrolizumab and High Dose IL pembrthumab and 2 (nOt On'label)

2 (5In-a-Row Schedule) for Therapy of

Metastatic Clear Cell Renal Cancitin
. . 0.9
GenitourinCancer2022 Jun;20(3):25259. -
go.?—
L
8061
Demographics and baseline Summary of Objective Responses & 051
characteristics (N=27) 204
' " 2 il - b
Age Objective response rate @031 PFS. 95% Cl
Medi - 60 _— ]
el {range) = years Best objective response - number (%) 02
<65 y - number (%) 17 (63) 0.1
Men sex - number (%) 22 (81) Complete Response 5(19) - months
IMDC prognastic risk - number (%) Partial HESDDHSE 14 {52} 0 3 6 9 12 15 18 21 24 27 30 33 36 39
Favorable 10(37) ; #atrisk 27 24 22 19 18 17 14 14 13 10 8 3 2 1
Intermediate 16 (59) Stable disease 5(19)
Poor 1(4) ; ; 104
Number with tumor at specific sites: PFDQFESSIUE disease 2 {?} 091 |.|
Kidney 5 Mot Assessed 1(4)* 08/
Renal bed 2 5 5 > 2071
] * One patient did not receive any study treatment =
ung or pleura 17 806
Liver 3 after baseline imaging was obtained 3 0S. 95% Cl
o 05 '
Bone 2 s
Adrenal 3 ) g 04
Any LN 14 Null hypothesis <45% ORR % 031
Mediastinal LN 12 021
Other LN 7 01
Other* 7 001 months
* One each: Brain; pancreas; chest wall; gluteal; T v v v y v y y y . v y v y
paraspinal; soft tissue of hip; retroperitoneum. o 3 6 9 12 15 18 20 24 27 30 33 3 39

#atrsk 271 21 21 21 21 26 25 25 2 16 13 i} 3 1 0



Summary meChanlsmS Medical treatment of renal cancer: new

horizons

| BN N .. Basma Greef™" and Tim Eisen®

|
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Axitinib / \
Lenvatinib / Cell growth
and survival
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Building on immunotherapy

Breaking T cel’
exhaustion:

',\' frontiers
In Immunology

REVIEW
published: 20 July 2021

doi: 10.3389/fimmu.2021.715234

CD8™ T Cell Exhaustion in Cancer

Joseph S. Dolina, Natalija Van Braeckel-Budimir, Graham D. Thomas and Shahram Salek-Ardakani

Cancer Immunology Discovery, Pfizer, San Diego, CA, United States

CD8' T cell

. TCR/MHC

. co-stimulation

. ——

—

3. CD4* Tcellhelp (@@= "=
CD40L/CD40 ——&3 3 cD70
4. CD8* T cell =0
autocrine IL-2 14,
5. inflammation/

innate stimuli

short-lived effector
CD8' T cell

naive CD8* T cell

—_—
NFAT/Nur77
BACH2
o
&
N
v é(v S
memory
CD8* T cell
KLRG-1~
A/ |cp127

A

precursor
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xJ

PD-1°
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Slamfé*
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CD69*
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B

stem-like CD8* T
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L
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—_—
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CCRS* CCRS5*
CX3CR1* CX3CR1"
CXCR3 CXCR3™*
CXCR5" CXCR5"
D E



Nephrectomy
decisions
Now
Maybe later
Maybe never




A Papillary type 2
A Liver dominant



T4 (duodenal invasion)

Bleeding 13 units/week

A XRT (kidney too)
A Neoadjuvantunitinib
A Surgery

A Off treatment
A NED + 19 months




Nephrectomy Now?

d Projectedreserve of remaining kidney is good.

ST— ._ reatinine level
. — Creatinine leve

-~

. A & Differential renal scan

d Nogeneral medical contraindication to surgery

Recent MI; new stents
Pulmonary reserve

A Noother identifiable dominant disease

COPD

Dementia
d Noevident other disease: Going for cure
H.“G's”?k Renal Cell Carcinoma: Valu ' '
Wiiews | of Multiphase MDCT With A Possiblepartial nephrectomy?

Multiplanar Reformations in the
AJR Online August 2012 p 380 -387 Detection Of Pseudocapsule



Nephrectomymaybelater?

Resectable
primary nephrectomy »[ sunitinib ]-—> 100
90-
+ metastatic 80

disease Randomize

-—------—----*

(20082017) sunitinib ;
N= 450 /

/
V4

Alive (%)

CARMENA trial nephrectomy

Survival evaluations

Intermediate and high risk

sunitinib alone

55% intermediate sometimes (17%)
45% highrisk

Sunitinib Alone or after Nephrectomy in Metastatic Conclusion: Not much advantage to tfpnt nephrectomy.

Renal-Cell Carcinoma y £ngi J Med 2018:379:417-27 X FyR

A. Méjean, A. Ravaud, 5. Thezenas, 5. Colas, |.-B. Beauval, K. Bensalah, L. Geoffrois, A. Thiery-Vuillemin,

(KSY &dzyAlGAyAo f2aG |

L. Cormier, H. Lang, L. Guy, G. Gravis, F. Rolland, C. Linassier, E. Lechevallier, C. Beisland, M. Aitchison, (VS|envatiniHeverO|imUS V$ab02anitinbVSipilumimabniVO|Umab VS

5. Oudard, J.-J. Patard, C. Theodore, C. Chevreau, B. Laguerre, |. Hubert, M. Gross-Goupil, J.-C. Bernhard,

L. Albiges, M.-O. Timsit, T. Lebret, and B. Escudier r cabozantinibnivolumab, vs axitindpembrolizumab, vs
lenvatinibpembrolizumab)



Nephrectomy later?

A Extentof other disease:

Balance of renalsextrarenal
tumor burden after upfront
medical therapy

8 months treatment:
cabozantinib
& nivolumab

& 3 months more, then nephrectomy (and
partial colectomy, andymphadenecgtomy
No extrarenal disease on scan or in
specimen. No remaining visible disease.

14 cm bilobed mass

. Invading mesentery

¥ 7 "“',‘\ 139.5 mm

65.2 mm

6.5 cm
necrotic -
appearing
mass



Nephrectomy, maybe never?

A Projectedreserve of remaining kidney is good.

Creatinine level
Differential renal scan

A Low( under 80%) fractional debulking; balance of rerssxtrarenal
tumor burden after ugfront medical therapy

A Ageof patient vs size of mass, natural growth rate.

Cardiac, pulmonary reserve
Pulmonary reserve

A Downstageo a cryotherapy or partial nephrectomy?



Adjuvant treatments
SUCCESSES e

0pOePEO0S
90000080

Trials with no benefit ——

T

Ongoing trials X




Adjuvant treatments
Successes
Trials with no benefit
Ongoing trials

Yes (PFS): (no OS)
STRAC
Sunitinib 12mo vBIOT

Yes (OS, PFS)
Keynote 564
Pembroizumakx12movsNOT

O:
/\Eccines (severaReniale Vitespen
Interferon
Interleukin-2
Interferon with IL-2
Cytokines with 5FU
Sunitinib (ASSURE)
Sorafenib (ASSURE)
Pazopanib (PROTECT)
Axitinib (ATLAS)

Ipilumimalb-nivolumab
%zolizumab

A

/




Yes (PFS): (no OS)
STRAC

Sunitinib 12mo vBIOT

OS:

deaths reported:
64 patients sunitinib group
64 (20.9%) in placebo group



