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ONE GENE, ONE DISEASE THEORY
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Papillary Type 2 TFE3 Angiomyolipoma Oncocytic Clear/Chromophobe
FH TFE3, TFEB, MITF TSC1, TSC2  SDHB, SDHC, SDHD PTEN

Linehan WM. Genetic basis of kidney cancer: role of genomics for the development of disease-based therapeutics. Genome Res. 2012 Nov;22(11):2089-100.
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Shuch B, Amin A, Armstrong AJ, Eble JN, Ficarra V, Lopez-Beltran A, Martignoni G, Rini Bl, Kutikov A. Understanding pathologic
variants of renal cell carcinoma: distilling therapeutic opportunities from biologic complexity. Eur Urol. 2015 Jan;67(1):85-97.
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Figure 1: Results of Kaplan-Meier analysis of overall survival for the Database Comsortium model

YEARS FOLLOWING SYSTEMIC THERAFY

Immunotherapy era’ Targeted agents era?

Median OS of good risk patients 20 months 43.2 months (95% CI: 31.4-50.1)
Median OS of intermediate risk 10 months 22.5 months (95% CI: 18.7-25.1)
patients

Median OS of poor risk patients 4 months 7.8 months (95% CI: 6.5-9.7)

1. Matzer RJ, et al. J Clin Oncal 1993;11:1368-75; 2. Heng DY, et al. Lancet Oncal 2013;14:141-8.
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Hsieh JJ, Le VH, Oyama T, Ricketts CJ, Ho TH, Cheng EH.
Chromosome 3p Loss-Orchestrated VHL, HIF, and Epigenetic Deregulation in Clear Cell Renal Cell Carcinoma.
J Clin Oncol. 2018 Oct 29
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HGF/c-Met acts as an alternative angiogenic pathway
in sunitinib-resistant tumors
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Biomarker-Based Phase Il Trial of Savolitinib in Patients
With Advanced Papillary Renal Cell Cancer
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Alexandrov LB, Nik-Zainal S, Wedge DC, Aparicio SA, Behjati S, Biankin AV, Bignell GR, et al
Signatures of mutational processes in human cancer.
Nature. 2013 Aug 22;500(7463):415-21



Activity of Anti—-Programmed Death 1 (PD-1) Antibody

Patient with Renal-Cell Cancer
Before Treatment 6 Months

Topalian SL et al. Safety, activity, and immune correlates of anti-PD-1 antibody in
cancer. N Engl J Med. 2012 Jun 28;366(26):2443-54



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

mo
Nivolumab 410  25.0 (21.8-NE) 183
1.0 Everolimus 411 196 (17.6-23.1) 215
0.9

Hazard ratio, 0.73 (98.5% Cl, 0.57-0.93)
P=0.002

Nivolumab

Everolimus

Probability of Overall Survival
o
w
1

0.0 T T T T T T T T T T 1
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

Motzer RJ, Escudier B, McDermott DF, George S, Hammers HJ, et al.
Nivolumab versus Everolimus in Advanced Renal-Cell Carcinoma.
N Engl J Med. 2015 Nov 5;373(19):1803-13
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No.of Median Overall No. of
Patients Survival (95% Cl) Deaths

mo
410  25.0 (21.8-NE) 183
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Hazard ratio, 0.73 (98.5% Cl, 0.57-0.93)
P=0.002
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A Patients with 1% PD-L1 Expression

No.of  Median Overall  No. of
Patients  Survival (95% Cl) Deaths
mo
1.0+ Nivolumab 94 21.8 (16.5-28.1) 48
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Motzer RJ, Escudier B, McDermott DF, George S, Hammers HJ, et al.
Nivolumab versus Everolimus in Advanced Renal-Cell Carcinoma.
N Engl J Med. 2015 Nov 5;373(19):1803-13

B Patients with <1% PD-L1 Expression

No.of  Median Overall  No. of
Patients  Survival (95% Cl) Deaths
mo
1.0 Nivolumab 276 27.4 (21.4-NE) 118
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Nivolumab 276 265 245 233 210
Everolimus 299 267 238 214 200

189 145 94 48 22 2 0
192 137 92 51 16 1 0
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Angiogenesis-modulating factors have
effects on the immune system in three
established ways.

Khan KA, Kerbel RS. Improving immunotherapy outcomes with anti-
angiogenic treatments and vice versa. Nat Rev Clin Oncol. 2018
May;15(5):310-324
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