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RUDOLF VIRCHOW

1863

In 1863, Wirchow first postulated that cancer originates 

at sites of CHRONIC INFLAMMATION  



A functional link exists between inflammation 

and cancer

Increased cancer incidence in individuals affected by

chronic inflammatory disorders

Reduced cancer incidence in patients treated with long term

anti-inflammatory drugs

The anti-inflammatory therapy with canakinumab targeting

the interleukin-1β innate immunity pathway could

significantly reduce incident lung cancer and lung cancer

mortality (Trial of canakinumab in 10061 patients) Ridker, et al

The Lancet 2017



Tumorigenesis goes hand in hand with chronic 

inflammation at the tumor sites

Fridman WH et al., Nat Rev, 2017



Key Concept

Cancer has to be conceived as a complex 
organ, not anymore as a mass composed 

just of tumor cells



This concept is at the basis of the success 
(or lack thereof) of  ICI
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Intrinsic features of Tumor Cells do 
not explain alone response to ICI

The case of Tumor 
Mutational Burden



Tumor mutational burden predicts
ONLY PARTIALLY resonse to ICI



Intrinsic features of Tumor Cells do 
not explain alone response to ICI

Response to ICI depends on something 
more: the interplay with the tumor 

microenvironment



Cancer cells are embedded in a complex 

tumor microenvironment: a highly trafficked network  

Balkill et al., Cell Science 2012



Yanga and Linb, Seminars in Cancer Biology 2017

Players in the TME and the outcome resulting from tumor-

associated inflammation



Yanga and Linb, Seminars in Cancer Biology 2017

Loss of tumor suppressors  and/or activation of oncogenes 

induces the inflammatory microenvironment



Cancer growth is shaped by Immunoediting: a 
dymanic interplay with the tumor

microenvironment

Schreiber et al,
Immunity, 2004



A dynamic interplay

Tumor cells 

Tumor cells 

Cells of the 
Microenvironment
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inflamed tumor Non-inflamed tumor

Hot tumors and cold tumors



Chen DS, Mellman I. Immunity 2013

Tumor regression



Thorsson et al. Immunity 2018

Evolving technologies highlight higher
levels of complexity



Evolving technologies highlight higher
levels of complexity



Differential expression

of immunomodulatory

molecules among

different immunotypes

Thorsson et al. Immunity 2018



Evolving technologies highlight
higher levels of complexity



Evolving technologies highlight higher
levels of complexity



Jerby-Arnon et al

We are starting to understand the origin of 
microenvironment immunotypes



We are starting to understand the origin of 
microenvironment immunotypes



A dynamic interplay

Tumor cells 
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Cells of the 
Microenvironment

Cells of the 
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Potential diagnostic and 
therapeutic implications



Diagnostic Implications: combinations of biomarkers
increases the predictive value of ICI

Cristescu et al, 2018



Diagnostic Implications: combinations of 
biomarkers increases the predictive value of ICI

Cristescu et al, 2018

Pancancer HNSCC Melanoma



Alliance Against Cancer (ACC)

• ACC Immunotherapy

• Several centers involed

• Goal of the project: define a predictive 
signature of response to ICI through multiplex 
profiling of fast progressors vs long term 
responders



Yanga and Linb, Seminars in Cancer Biology 2017

Therapeutic Implications
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