
IMMUNOTERAPIA
Razionale e Basi Biologiche

Alessandro Inno

Oncologia Medica
Ospedale Sacro Cuore Don Calabria

Negrar - Verona



Immune System Functions

Innate Immunity Adaptive Immunity

Non Specific

First line of defense

Activation of adaptive response

Specific

Adapts specifically to diverse simuli

Memory function

Identify and destroy foreign pathogens or abnormal cells in the body



Immune System Functions

Innate Immunity Adaptive Immunity

Non Specific

First line of defense

Activation of adaptive response

Specific

Adapts specifically to diverse simuli

Memory function

Identify and destroy foreign pathogens or abnormal cells in the body



Immune System identifies tumor antigens

Antigen-specific T cells and antibodies at tumor site, draining LN and peripheral blood 
of cancer patients



Immune System identifies tumor antigens

Antigen-specific T cells and antibodies at tumor site, draining LN and peripheral blood 
of cancer patients



Immune System identifies tumor antigens

Antigen-specific T cells and antibodies at tumor site, draining LN and peripheral blood 
of cancer patients



T Cell Activation

CD28B7

TH1

IL-2



T Cell Exhaustion

Wherry EJ. Nat Immunol 2011;12(6):492-9. 



Cancer Immunoediting

Modified from Schreiber D et al. Science 2011 Mar 25;331(6024):1565-70.



Immune Escape

Courtesy of Licia Rivoltini



Immune responses promoting tumor growth

Modified from: Coussens LM et al. Science 2013 Jan 18;339(6117):286-91

Cancer-derived
factors

M2



Goal of Cancer Immunotherapy



T Cell Co-Receptors



Resistance to Endogenous Immunity

Pardoll DM. Nat Rev Cancer. 2012 Mar 22;12(4):252-64.
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T-cell targets for immunoregulatory antibody therapy 

Mellmann I. Nature 2011 Dec 21;480(7378):480-9. 

Turning up the Activating Blocking the Inhibiting



Cancer Vaccines



CAR-T



Cancer Immunity Cycle

Modified from Chen DS et al. Immunity 2013 Jul 25;39(1):1-10.



Tumor Immunity Continuum

Hegde PS et al. Clin Canc Res 2016; Apr 15;22(8):1865-74
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Main Immunotherapy Strategies

Immune desert

Chemotherapy
Radiotherapy
Target therapy
Epigenetic modifiers
Vaccines
Oncolytic viruses
Cytokines
Anti-CTLA4
Anti-CD40 (agonist)
Anti-CD27 (agonist)
Anti-CD137 (agonist)
Anti-OX40 (agonist)

Immune exluded

Adoptive T-Cell transfer
CAR-T
Anti-VEGF

Inflamed

Anti-PD1/PDL1
IDOi
Anti-TIGIT
MEKi
Anti-Myeloid cells thx
Anti-A2aR
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In summary

Immune system can recognize and destroy cancer cells

Tumor-Immunity is a complex relationship that can lead to immune escape and 
tumor growth

Immunotherapy can induce or restore antitumor immunity

Cancer-immune phenotypes could guide personalized immunotherapy strategies
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• T-cell infiltration within tumors predicts overall survival (OS) in 
multiple cancer types including bladder cancer1-3

1. Sharma P, Sato E, et al. Proc Natl Acad Sci U S A. 2007;104(10): 3967-3972.
2. Zhang L, Coukos G, et al. N Engl J Med. 2003;348(3):203-213.
3. Galon J, Pagès F, et al. Science. 2006;313(5795):1960-1964.

Infiltration of CD8+ T cells Predicts Survival of
Patients With Muscle-Invasive Bladder Cancer1

P
ro

p
. S

u
rv

iv
in

g 
W

it
h

o
u

t 
D

is
e

as
e

Time in Months

40200 60 80

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

P<0.001

T cells (CD8) <8 (median=13 months)

T cells (CD8) ≥8 (median >80 months)

Reprinted from Sharma P, Sato E, et al.1

CD8+
TILs

Anticancer Immunity Matters



Siddiqui SA et al. Clin Cancer Res 2007;13(7):2075-81.

< 10% FoxP3+ 86.5% 3y-RFS

Anticancer Immunity Matters

≥ 10% FoxP3+ 65.4% 3y-RFS

• Treg infiltration within tumors is associated with worse prognosis in 
RCC



Immunoscore

Mlecniq B et al. Immunity 2016;44(3):698-711.
Galon J et al. J Pathol 2014;232(2):199-209.


