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e No Relevant Disclosures

* | will be discussing non-FDA approved indications during my
presentation.
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Surgically
resectable

reemakeup.blogspot.com
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Immunotherapy for Metastatic Kidney
Cancer (Renal Cell Carcinoma; RCC)
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PD-1 blockade

Anti-CTLA-4
HD IL-2 Ipilimumab + Vaccines
Nivolumab Agonists

Vaccines

Targeted Therapies

IFN-o and IL-2 Nivolumab

based regimens

Level of interest

Bevacizumab
+ IFN-a

<1980s 1992 2000 2009 2013 2015 2018
Resurgence of interest in immunotherapy
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FDA-approved Immunotherapies
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Drug Approved Indication Dose
High dose 1992 Metastatic RCC 600,000 International Units/kg (0.037 mg/kg) IV g8hr
Interluekin-2 infused over 15 minutes for a maximum 14 doses,

THEN 9 days of rest, followed by a maximum of 14 more
doses (1 course)*

Interferon-a 2009 Clear cell RCC*** 9 MIU s.c. three times a week
(with bevacizumab)
Nivolumab 2015 Clear cell RCC 3mg/kg

Refractory to prior VEGF 240mg IV q 2 week or 480mg IV q 4 wks
Targeted therapy

Nivolumab 2018 Clear cell RCC, 3mg/kg nivo plus 1mg/kg ipi g3 wks x 4 doses then nivo
+ipilimumab treatement naive maintenance at flat dosing

*Retreatment: Evaluate after 4 weeks, advisable only if tumor shrinkage and no retreatment contraindications
(see package insert for details)
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e 20 year analysis of 259
patients

e ORR=20%
e 9%CR (n=23)
« 12% PR (n = 30)

 Median duration of
response = 15.5 months

e Median OS =19 months

© 2018-2019 Society for Immunciherapy of Cancer

Proportion Surviving

High Dose IL-2 in mRCC
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IMMUNOTHERAPY™

No.of Median Overall No. of
Patients Survival (95% ClI) Deaths

mo
. Nivolumab 410  25.0 (21.8-NE) 183
CheckMate 025 Phase Il trial 1.0 Everolimus 411  19.6 (17.6-23.1) 515
® 0.9
e Nivolumab = anti-PD-1 % 53 Hazard ratio, 0.73 (98.5% Cl, 0.57-0.93)
antibody - S Skl
2 074
S 0.6-
 Metastatic, clear-cell disease S
O 0.5- :
sl Nivolumab
. ® 54
* One or two previous 2
antiangiogenic treatments B 037 Everolimus
S 0.2
* Nivolumab (3 mg/kg IV Q2W) i
vs everolimus (10 mg daily) 0.0 . . , . , : : , : : :
O 3 6 9 12 15 18 21 24 27 30 33

Months

Motzer et al. NEJM 2015
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PD-L1>1%

No.of  Median Overall
Patients  Survival (95% Cl)

Probability of Overall Survival

mo
1.0+ Nivolumab 94 21.8 (16.5-28.1)
G5 : Everolimus 87 18.8 (11.9-19.9)
,72 0.8
5
a 0.7
T 0.6-
2
O 0354
g b
o
_-_E_? 0.4- E‘*"( u_l‘ru:?;::_- SO
= 0.3 verolimus
1]
0
g 0.2+
o
0.1
OO | | | | | | | |
0 3 6 9 12 15 18 21 24

Months
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1.0

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

Second-Line Nivolumab in mRCC
PD-L1 subgroups

PD-L1<1%

r

0.0

No. of Median Overall  No. of
Patients Survival (95% Cl) Deaths

mo
Nivolumab 276 27.4 (21.4-NE) 118
Everolimus 299 21.2 (17.7-26.2) 150

Everolimus

EMERGEMCY HMEDICINE

12 15 18 21 24 27 30 33

MOﬂthS Motzer et al. NEJM 2015
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First-line Nivolumab +
Ipilimumab in mRCC

Patients

« Treatment-naive
advanced or
metastatic clear-cell
RCC

« Measurable disease

» KPS 270%

« Tumor tissue
available for PD-L1
testing

Randomize 1:1

Stratified by
*IMDC prognostic score
(0 v= 1-2 vs 3-6)

*Region (US vs

Canada/Europe vs
Rest of World)

Nivolumab = anti-PD-1 antibody

© 2018-2019 Society for Immunotherapy of Cancer

Escudier et al. ESMO 2017

Treatment
Arm A
3 mg/kg nivolumab IV +
1 mg/kg ipilimumab IV Q3W
for four doses, then Treatment until
3 mag/kg nivolumab IV Q2W progression or
unacceptable
toxicity

Arm B

20 mg sunitinib orally once
daily for 4 weeks
(6-week cycles)

Ipilimumab = anti-CTLA-4 antibody
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e > s s First-line Nivolumab +

ADVANCES IN (\ o )
Cancer (O Ipilimumab in mRCC

No. of Median
Patients (95% Cl)
mo
100 Nivolumab+ Ipilimumab 425 NR (28.2-NE)
90- Sunitinib 422 26.0 (22.1-NE)
Hazard ratio for death,
{1 |° CER SRR s 0.63 (99.8% Cl, 0.44-0.89)
-------------------------- P<0.001

Nivolumab+ipilimumab

-

S
R R e e s e e s i e
2 i
|
S s0- » : Sunitinib
b 12-Mo 18-Mo
g 40+ Overall Overall
6 Survival Survival
304 (95%Cl)  (95% Cl)
20- % %
Nivolumab+ 80 (76-84) 75 (70-78)
10 Ipilimumab ; |
Sunitinib 72 (67-76) 60 (55-65)
0 T T T 1 T t T T T T ]
0 3 6 9 12 15 18 21 24 27 30 33
Month Motzer et al. NEJM 2018
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PD-L1 Subgroups

]

£

s

3

W

i

8

E No. of Median Owverall

S 03 Patients  Survival (95% CI)

E : ma

o 0.2 =1% PO-L1 NMivolumab + ipilmumab 284 MR (28.2-ME)

E ; g <1% PD-L1 Sunitinib 278 NR (24 D=NE)
0.1 Hazard ratio, 0.73 (95% Cl, 0.56=0.96)

= =1% PD-L1 Mivalumab + ipilimumab 100 NR [ME-ME]

0.0 —e— =1% PD-L1 Sunitinib 114 196 (14,8-NE)

Hazard ratio, 045 (95% Cl, 0.28-0.71)

1 1
0 3 6 9 12 156 18 21 24 27 a0 33
Months Motzer et al. NEJM 2018
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In Development: First-line Atezolizumab
+ Bevacizumab in PD-L1+ mRCC

IMMUNOTHERAPY™
1.0+
0.9
= 08 Median PFS, mo (95% Cl)
. Atezo + Bev 11.2 (8.9, 15.0)
& Sunitinib 7.7 (6.8,9.7)
o e HR, 0.74 (95% Cl: 0.57, 0.96)
% 0.8 P=0.022
2 044
o
5 0.3
S
a 0.2- R
0.1
0 I I I 1 1 1 1 I
0 6 9 12 15 18 21 24 27

Motzer et al. ASCO GU 2018
Escudier et al. ASCO 2018
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Months
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o In Development: First-line Checkpoint
CESIN o o .
MN@THEW@ Inhibitors + Axitinib in mMRCC

JAVELIN Renal 101

1007 Median PFS (95% Cl), months
o 90 Avelumab + Axitinib 13.8 (1.1, NE)
> Sunitinib 8.4 (6.9, 11.1)
'_:E‘! Stratified HR, 0.69 (95% CI: 0.563, 0.840) e KEYNOTE-426
g 70- P =.0001
"% o L\ \_Li‘——ﬁ%H e Pembrolizumab +
£ axitinib in mRCC
E - _LI"_|—-.-—
% | e Positive for OS and
20
.- PFS (10/18/2018)
D T T T T T 1 | | I 1
0 2 4 B B 10 12 14 16 18 20 29 Z4

Manths

Motzer et al. ESMO 2018

e L L Association of Comenurity Cancer Canbers
. Society for Immunotherapy of Cancer
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Progression-Free
Survival, %

In Development: First-line
Pembrolizumab in mRCC

KEYNOTE - 427

Median PFS

75% 8.7 months (95% CI, 6.7-12.2)

Donskov et al. ESMO 2018
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Confirmed ORR, % (95% Cl)
Confirmed BOR, n (%)

CR

PR

SD

PD

No assessment
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38 (29 —48)

3 (3)
39 (35)
35 (32)
31 (28)

2(2)

Csitc >

Society for Immunotherapy of Cancer

FA S



>, e Immunotherapy for Metastatic Bladder
DVANCES IN . .
@) Cancer (Urothelial Carcinoma; UC)

IMMUNOTHERAPY™

Non-Muscle Muscle
Invasive Invasive

Metastatic

TNM

JSM 0 0 A B1 82 C D1
Mucosa
Submucosa
Muscular Layer
(Detrusor)

Perivesical Fat

Prostate or
other adjacent
organ (uterus,
vagina)

Aseziaiion of Comemunity Concer Cenbers
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VAR Approved Checkpoint Inhibitors for mUC
@.

Cisplatin Refractory

IMMUNCOTHERAPY™
Drug/Trial Phase | No. of ORR PFS 0s Duration | Grade 3/4 AE | Maximal
name patients of (treatment duration of Anti-PD-L1 Antibodies
response | related treatment
deaths) 1) Atezolizumab
CISPLATIN REFRACTORY 2)  Avelumab
Atezolizumab | 310 16% 2.1 7.9 22.1 mo 18% (0 NR 3) Durvalumab
IMvigor210 (6% mo mo deaths)
cohort 2 CR) (1yr
29%) Anti-PD-1 Antibodies
Atezolizumab 11 931 13% NR 8.6 21.7 mo 20% NR
IMvigor211 mo 1) Nivolumab
Pembrolizumab | Il 542 21% 2.1 10.3 | NR 14% (4 2 years 2) Pembrolizumab
KEYNOTE-045 mo mo deaths)
Nivolumab | 265 19.6% [ 2 mo 8.7 NR 18% (3 NR In development: Combinations
CheckMate275 (2% mo deaths)
— <R 1) 10+10

Avelumab Ib 2432 17% 6.6 6.5 NR 10% (1 death) | NR
JAVELIN (6% | weeks | mo 2) 10 + Chemotherapy

CR)
Durvalumab I/l 191 17.8% | 1.5 18.2 | NR 7% (2 deaths) | 1 year

(4% mo mo )

CR) QYAAEM Ncce  Csite >
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Approved Checkpoint Inhibitors for mUC
Cisplatin Ineligible

CISPLATIN INELIGIBLE

Atezolizumab Il 119 23% 2.7 15.9 | NR 16% (1 death) | NR
IMvigor210 (9% mo mo,
cohort 1 CR) lyr
57%
Pembrolizumab | Il 370 29% 6mo 6 NR 19% (1 death) | 2 years
KEYNOTE-052 (7% 30% mo
CR) 67%

© 2018-2019 Suf:ic:h}f for :II'II'n'.Jr‘.I:'J”‘.(!IE:I[:'}-' of Cancer

Ghatalia et al. Ther Adv Med Oncol 2018

q AHEEICAN ACADEHY OF
EMERGEMCY HMEDICINE

Anti-PD-L1 Antibodies

1) Atezolizumab
. PD-L1 stained tumor-
infiltrating immune
cells [IC] covering 25%
of the tumor area

Anti-PD-1 Antibodies

1) Pembrolizumab
. PD-L1 CPS > 10

In development: Combinations

1) 10+10
2) 10 + Chemotherapy

“Acee Csite

Society for Immunotherapy of Cancer



> o Tumor Mutational Burden (TMB) May
P @ Signal Responses with PD-1 Blockade

IMMUNOTHERAPY™ Atezolizumab in mUC
Cohort 2 Cohort 1
Platinum-treated mUC 1L cisplatin-ineligible mUC
100% - P = 0.00122 100% - P = 0.00792
75% - 75% -
= >
= Yy, 5
(ge] (g0]
2 50% - © 50% -
O o
o o
w w
O 259, | Median load H——— O 259% J Medianload
quartile (range) quartile (range)
—Q4: (> 16.0 to = 62.2) —Q4: (> 13.5t0 < 46.8)
—gg:rgltos;ﬁ?{?) —Q3: (> 9.0 to < 13.5)
- > (o .
0% 1 -Qf:(z09t0=54) 0% 1 —gf §>>§tit3§f)o)
O 100 200 300 400 500 600 O 100 200 300 400 500 600
D ays D ayS Rosenberg et al. Lancet 2016 )
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S e) The Spectrum of Prostate Cancer

IMMUNOTHERAPY™

Organ Confined, Organ Confined, Metastatic Castration Resistant
Low Risk Risk of Metastases Disease Prostate Cancer (CRPC)

Prostate Cancer

Risk of Cancer Rising PSA, Rising PSA,
No Metastases No/minimal Metastases

EEEEEEEEEEEEEEEEE
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Lo © Sipuleucel-T in mCRPC

IMMUNOTHERAPY™
100+
- First anticancer therapeutic vaccine
80+
&
Harvested Intravenous E
leukocytes administration S 604
&
e
> Sipuleucel-T
h £ 40
o
)
o
Density—gradient £
centrifugation 204 Placebo
Short-term
culture (36—44 hours) .
. L 0
@ Patient with ' E : - ' -
0 12 24 36 48 60 72
Enriched | PAP GM CSF prostate 2 WY
monocytes Fusion pl’O‘L’EIn cancer Months since Randomization
Kantoff et al. NEJM 2010

Drake et al. Curr Opin Urol 2010
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it e Limited efficacy of Checkpoint
Cancer ©) Inhibitors in mCRPC

IMMUNOTHERAPY™
No FDA-approved Cls for mCRPC

. B Cohort 1 (PD-L1+)
Ex. — KEYNOTE-199 (Pembrolizumab) B o eme ®  Pembrolizumab is approved for all

Microsatellite Instability-High

Change From Baseline Patients? .
ik 10-100% 19% (MSI-H) solid tumors
100 - ' -50% to —100% 1%
—90% to —100% 5% o o . .

S ik 1% e MSI-H incidence is low in PC
OE; 0% to +24% 1%
R S L T — . e Localized PC ~2%
o
m
£ * Autopsy series of mMCRPC ~12%
“g I, - e MSI testing may offer
5 "1 |

pembrolizumab as an option

-100-

DeBono et al. ASCO 2018
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* Hormonal therapy
* Radiation

* Radium-223

* PARP inhibitors

* Chemotherapy

* New targets

© 2018-2019 Society for Immunctherapy of Cancer

Future Combinations in mCRPC
to Engage Immune System

_ | cholesterol import into cell o poiiore orco
TseHsm (367T) - PI3 kinase/mTOR inhibitors — P|3\kinase/mTOR
tevpar) Dasatinib = Src
Cabozantinib — c-Met
1 [— Dutasteride Docetaxel —{ AR trafficking
fAR activaticV

EPI-001 — |— Enzalutamide

|Androgen receptor

AR splice variants Full length AR ' GR |

DHT DHT PARP inhibitor

AR Binding site

Stein et al. Asian J Andrology 2014
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- Similar
incidence
overall
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iIrAEs with Immune Checkpoint
Inhibitors in GU Cancers

Meta-analysis of 8 studies

Adverse event Incidence, any grade | Incidence, grades 3— | Incidence any grade | Incidence, grades 3—
(GU only trials) (%) | 5 (GU only trials) (%) (non-GU clinical 5 (non-GU clinical

trials) (%) trials) (%)

Hypothyroid/ 0.8-9 0-0.6 3.9-12 0-0.1

thyroiditis

Diabetes/DKA 0-1.5 0-0.7 0.8-0.8 0.4-0.7

LFT changes/ 1.5-5.4 1-3.8 0.3-3.4 0.3-2.7

hepatitis

Pneumonitis 2-4.4 0-2 1.8-3.5 0.25-1.9

Encephalitis NR NR 0.2-0.8 0.0-0.2

Colitis/diarrhea 1-10 1-10 2.4-4.1 1.0-2.5

Hypophysitis 0-0.5 0-0.2 0.2-0.9 0.2-0.4

Renal Dysfunction/ 0.3-1.6 0-1.6 0.3-4.9 0.0-0.5

nephritis

Myositis 0.8-5 0-0.8 NR NR

Maughan et al. Front Oncol 2017 -
QAAEM Acce  Csitc >
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e Immune-related Adverse Events

IMMUNOTHERAPY™

Table 2 General guidance for corticosteroid management of immune-related adverse events

Grade of immune-related AE Corticosteroid management Additional notes
(CTCAE/equivalent)
1 « Corticosteroids not usually indicated « Continue immunotherapy
2 - If indicated, start oral prednisone 05-1 mg/kg/day if patient « Hold immunotherapy during corticosteroid use
can take oral medication. = Continue immunotherapy once resolved to <grade
- If IV required, start methylprednisolone 0.5-1 mg/kg/day IV 1 and off corticosteroids
- If no improverment in 2-3 days, increase corticosteroid dose to - Start proton pump inhibitor for Gl prophylaxis
2 mg/kg/day
» Once improved to =grade 1 AE, start 4-6 week stercid taper
3 - Start prednisone 1-2 mg/kg/day (or equivalent dose of « Hold immunotherapy; if symptoms do not improve
methylprednisolone) in 4-6 weeks, discontinue immunotherapy
- If no improvement in 2-3 days, add additional/alternative « Consider intravenous corticosteroids
immune suppressant - Start proton pump inhibitor for Gl prophylaxis
+ Once improved to < grade 1, start 4-6-week steroid taper « Add PCP prophylaxis if more than 3 weeks of
= Provide supportive treatment as needed immunosuppression expected (>30 mg prednisone
or equivalent/day)
4 - Start prednisone 1-2 mg/kg/day (or equivalent dose of « Discontinue immunotherapy
methylprednisolone) - Continue intravenous coricosteroids
- If no improvement in 2-3 days, add additional/alternative « Start proton pump inhibitor for Gl prophylaxis
immune suppressant, eg., infliximab « Add PCP prophylaxis if more than 3 weeks of
= Provide supportive care as needed immunosuppression expected (>30 mg prednisone

or equivalent/day)

Puzanov Journal for ImmunoTherapy of Cancer 2017
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IMMUNOTHERAPY™

Rini et al. Journal for ImmuncoTherapy of Cancer (2016) 4:81

DOI 10.1186/540425-016-0180-7 Journal for ImmunoTherapy

of Cancer
POSITION ARTICLE AND GUIDELINES Open Access
Society for Immunotherapy of Cancer ® e

consensus statement on immunotherapy
for the treatment of renal cell carcinoma

Brian |. Rini', David F. McDermott’, Hans Hammers®, William Bro®, Ronald M. Bukowski®, Bernard Faba® Jo Faba®,
Robert A. Figlin, Thomas Hutson®, Eric Jonasch®, Richard W. Joseph'®, Bradley C. Leibovich!", Thomas Olencki'?,
Allan ). Pantuck™, David | Quinn™ Virginia Seery?, Martin H. Voss'®, Christopher G. Wood®, Laura S. Wood'

and Michael 8 Atkins'®’

Kamat et al. loumal for immunoTherapy of G {2007) 5o
DOl O Journal for ImmunoTherapy

of Cancer

POSITION ARTICLE AND GUIDELINES Open Access

Society for Immunotherapy of Cancer &
consensus statement on immunotherapy
for the treatment of bladder carcinoma

Ashish M. Kamnat", Joaquim Bellmu nt, Matthew [, Galdcf, Badrinath R. Kr}mnr", Donald L Lamm®,
Dawvid Langham® Cheryl T. Lee”, Matthew L Milowsky® Michael A O'Donnell®, Peter H. O'Donnell™,
Daniel P. Pﬂryiak", Padmanes Sharma'”, Eila C Skinner ™, Guru Son paxnd—:--", kohn A Taykor e,
Prasarth Abraham™® and Jonathan E Rosenberg'™

McNeel et al. Journal for ImmunoTherapy of Cancer (2016)4:92 I f | Th
DOl 10.1186/540425-016-0198x Journal for ImmunoTherapy

of Cancer

POSITION ARTICLE AND GUIDELINES Open Access

The Society for Immunotherapy of Cancer @
consensus statement on immunotherapy
for the treatment of prostate carcinoma

Douglas G. McNeel', Neil H. Bander?, Tomasz M. Beer®, Charles G. Drake®, Lawrence Fong®, Stacey Harrelson®,
Philip W. Karitoff’, Ravi A. Madan® Wiliam K. Oh®, David J. Peace'™, Daniel B. Petrylak', Hank Porerfield ',
Oliver Sartor™, Neal D. Shore®, Susan F. Slovin®, Mark N. Stein™ Johannes Vieweg'® and James L. Gulley'®”

QAAEM ——ixcce  Csitc >
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ADVANCES In @ Case StUdy 1

IMMUNOTHERAPY™

* 57 yo Man
* Hematuria Spring 2018

* CT imaging shows 11 cm Right Kidney mass and 10 cm left kidney mass,
both concerning for RCC

* CT chest shows multiple 0.5 to 2.0 cm nodules, concerning for
metastatic disease. Bone scan and MRI Brain normal.

* CT guided biopsy of lung nodule shows clear cell carcinoma

* He is asymptomatic except for hematuria

_— -.
AAEM \Ccco  Csitc D
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ADVANCES In @ Case StUdy 1

IMMUNOTHERAPY™

* Past Med Hx — Hyperlipidemia, Prediabetes

®* Family Hx — Mother “leukemia” in 70s. Daughter Endometrial cancer in 20s.
Nephew with Rectal Cancer

*® Social Hx — Metal Worker. No EtOH. 37 pack year smoking, quit 5 years earlier
®* Exam. KPS 90. Normal exam.
® Labs—Hb 12.5 (ULN 13), otherwise normal CBC, CMP. LDH mildly elevated.

* Intermediate Risk on IMDC Criteria (2 risk factors — Hb, time to treatment since
diagnosis)
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ADVANCES I @ Case StUdy 1

IMMUNOTHERAPY™

® Question — First line Systemic Therapy??

®* Treatment Options:
® Cabozantinib
® Ipilumumab/Nivolumab
® Sunitinib
® Pazopanib
® Other?
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ADVANCES In @ Case StUdy 1

IMMUNOTHERAPY™

® Began Ipi/Nivo 7/2018

® Restaging after 12 weeks — Complete Resolution of Lung Nodules. Significant
Decrease in R kidney mass. Mild decrease in L kidney mass.

® Restaging January 2019 — Continued mild decrease in both kidney masses, no new
disease. Tolerating treatment — G2 diarrhea, which resolved with short course of
pred. G1 mucositis.

®* Has been referred to genetic counseling given personal and family history
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ADVANCES I @ Case StUdy 2

IMMUNOTHERAPY™

®* 65 yo man with history of kidney stones, recurrent hematuria late 2017.

® CT scan shows 8 cm mass of the anterior bladder wall, with extension to abdominal
wall. Also, severe left hydroureter and hydronephrosis. Multiple pathologically
enlarged retroperitoneal nodes. Multiple liver masses, largest 2.7 cm.

* Underwent cystoscopy, TURBT and left ureteral stent placement. Biopsy shows
muscle invasive High Grade Urothelial Carcinoma.

® Patient is asymptomatic; hematuria resolved after TURBT.

® Bone scan, Brain MRI normal.
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ADVANCES I @ Case StUdy 2

IMMUNOTHERAPY™

® Past Med Hx — Kidney Stones

® Gleason 343 prostate cancer, small volumes, diagnosed at same time as bladder
cancer

® Social Hx — No tobacco. No EtOH.
® Exam — KPS 90. Normal exam

® Labs — Serum Cr 1.8. CrCl ~ 50. Very mild anemia. Otherwise normal.
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ADVANCES I @ Case StUdy 2

IMMUNOTHERAPY™

® Question — First line systemic therapy?
® Cisplatin/Gemcitabine
® Dose Dense MVAC
® Carboplatin/Gemcitabine

® Immunotherapy — if so, which drug? Is PD-L1 testing necessary?
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ADVANCES I @ Case StUdy 2

IMMUNOTHERAPY™

® Received Carbo/Gem x 6, completed 5/2018. Complete resolution of liver masses.
Near complete resolution of malignant adenopathy.

® 10/2018 —relapse in Inguinal lymph nodes. XRT then initiated pembrolizumab.

* Slight progression after 3 cycles of pembro. After 6 cycles, progressing liver
metastases.

® Currently on clinical trial of novel antibodly.
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