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Immunotherapy in RCC: back where it all 
started…



Immunotherapy in RCC: we know it works!



A simplified model of cancerogenesis (histotype-independent)

The proliferative compartment

Autocrine and paracrine growth factors 
activate surface receptors, leading to 
proliferative signal transduction to the     
nucleus through complex pathways

The vascular compartment

To grow beyond 1-2 mm, the tumor
needs to initiate the recruitment of its 
own blood vessels; this complex process, 
driven by autocrine and paracrine 
growth factors (the most important of 
which is VEGF), is known as‘angiogenic 
switch’

Courtesy of C. Porta



Eugen Von Hippel (1867-1939) Arvid Lindau (1892-1958)

Autosomal dominant disorder, characterized the association of ccRCC, retinal/chranial
hemangioblastomas, pheochromocytomas, pancreatic NETs or cysts, broad ligament/epidydimal

cystadenoma.
Due to the mutation of a tumor suppressor gene localized at 3p25-26

Everything started with these two gentlemen …

Courtesy of C. Porta



In the presence of a mutated/deleted or 
hypermethylated VHL gene, HIF-1 is not 
destroyed via the proteasome/ubiquitin 
pathway, and thus accumulates, leading to 
the transcription of hypoxia inducible genes

This results in the production of a series of 
growth factors, including VEGF and PDGF-, 
ultimately leading to increased 
angiogenesis

… linking clear cell RCC to VHL, HIFs, and VEGF

Courtesy of C. Porta



mutated, deleted or hyper-
methylated
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clear cell
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mutated

mTOR

Hyperproduction of VEGF and
other pro-angiogenic
cytokines

Exasperated angiogenesis

Increased tumor cell survival and
resistance to apoptosis

Immunogenicity

A more modern and complex view on RCC pathogenesis

Courtesy of C. Porta



Tumor heterogeneity might constitute a therapeutic obstacle…



…But HIF/VEGF axis alterations remain one of the main 
targets!



Which explains the therapeutic positioning of anti-angiogenic agents...



...and why they keep working one after the other!



Immunotherapy in RCC: we know it works!



VEGF

Modified from: Tortora et al, Curr Pharm Des. 2004;10(1):11-26.

Remember that tumor cells do not exist in 
isolation…



…and angiogenesis and immunity crosstalk to 
each other



…through direct and indirect mechanisms



Aberrant angiogenesis suppresses immune 
response…



And its inhibition activates a “virtuous” cycle…



And its inhibition activates a “virtuous” cycle…



…that becomes operational in patients treated 
with TKIs



Immunotherapy is a new treatment option in first line...



...but maybe not for every patient!



With a possibility for... cure???

*Best overall response according to RECIST v1.1 per IRC
Motzer NEJM 2018 
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Same line of reasoning might apply to second-line treatment...



Angiogenesis and immunity crosstalk to each 
other



Then… it makes sense to “combine”!!!



Then… it makes sense to “combine”!!!



Then… it makes sense to “combine”!!!



Then… it makes sense to “combine”!!!



My (very personal) view…

Angiogenesis
addicted

Immune
responsive



Too easy maybe…

Angio-addict Immunogenic

Good PoorIntermediate



1. Motzer RJ, et al. J Clin Oncol 1993;11:1368-75; 2. Heng DY, et al. Lancet Oncol 2013;14:141-8.

Immunotherapy era1 Targeted agents era2

Median OS of good risk patients 20 months 43.2 months (95% CI: 31.4–50.1)

Median OS of intermediate risk patients 10 months 22.5 months (95% CI: 18.7–25.1)

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

But remember risk classes are PROGNOSTIC... Not PREDICTIVE!!!





Too easy maybe…

Angio-addict Immunogenic

Good PoorIntermediate

Other clinico-pathological features (i.e. sarcomatoid component)???

PD-L1 expression





Too easy maybe…

Angio-addict Immunogenic

Other clinico-pathological features (i.e. sarcomatoid component)???

Good PoorIntermediate

PD-L1 expression

Angiogenesis signature T-effector signature



Molecular signatures might exist…



…to segregate patients at different chances 
to respond to TKI…



…to segregate patients at different chances 
to respond to TKI…



…or to Angio-Immuno combos!





Too easy maybe…

Angio-addict Immunogenic

Other clinico-pathological features (i.e. sarcomatoid component)???

Good PoorIntermediate

PD-L1 expression

Angiogenesis signature T-effector signature





• Angiogenesis and immune response regulation are both critical to 
the pathogenesis and clinical evolution of RCC

• Molecular mechanisms regulating angiogenesis and immune 
response crosstalk and influence each other

• Molecular mechanisms regulating angiogenesis and immune 
response are dynamic and respond to the selective pressure of the 
applied treatment

• Angiogenesis and immune response are both highly relevant 
therapeutic targets that can be exploited clinically with great 
success

• Some patients will benefit most from targeting angiogenesis, some 
from (combined) immune checkpoint inhibition, some will need 
both for optimal disease control

• I believe time is coming to try and personalize treatment in mRCC, 
by giving the right drug(s), to the right patient, at the right time

Conclusions (my personal ones…)



Grazie!!!
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