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ICBs & TME 

• ICBs have improved outcomes in solid tumors  

• These therapies have failed to produce universal durable responses 

• Serious and sometimes life-threatening irAEs, can result following 
immune activation 

• Cancers with lower mutational burdens and antigen loads are 
generally less likely to respond to immunotherapies 

• Other inherent and adaptive resistance mechanisms may be 
responsible for mediating the response to ICBs 

• Successes and failures of ICBs in solid tumors are considerably 
dictated by the abnormal and immunosuppressive TME 



TUMOR MICROENVIRONMENT 

• TME comprises stromal and immune cells, extracellular 
matrix molecules, and blood and lymphatic vessels  

• This complex, interactive, and highly dynamic tissue assembly 
cooperates to antitumor immunity and immunotherapy 
efficacy by a variety of mechanisms: 

– dense stromal network with increased mechanical forces 

– leaky and compressed blood and lymphatic vessels promote 
hypoperfusion 

– The resulting hypoxic and acidic TME supports resident and infiltrating 
immunosuppressive cells, induces immune checkpoint expression, 
and facilitates the exclusion and exhaustion (dysfunction) of CTLs 

 



Tumors: «Inflamed» / «not inflamed» phnotypes 



MICROAMBIENTE: un sistema complesso 

• Ha un ruolo nelle fasi iniziali 

di sviluppo del tumore 

• Regola la crescita del 

tumore, la differenziazione, 

la polarità, l’invasione, la 

metastatizzazione, 

l’angiogenesi e la risposta 

ai trattamenti 

• È un potenziale biomarker 

diagnostico, prognostico e 

predittivo 

• È un potenziale target 

terapeutico 

 

Juntilla et al; Nature 2013 SABCS 2018 



MICROAMBIEMTE: ruolo nelle fasi iniziali 

EQUILIBRIUM PROMOTING/ESCAPE 

Quail et al. Nature Medicine 2013 



MICROAMBIEMTE: ruolo nella metastatizzazione 

Quail et al. Nature Medicine 2013 



MICROAMBIEMTE: possibili «target» 

Quail et al. Nature Medicine 2013 



Cellular components of the tumor microenvironment 
(TME) that play opposite roles in metastasis 

During metastatic growth, different TME cells exert seemingly 
contradictory regulatory effects on tumor cell dissemination and 
metastatic colonization. These cells include, but are not limited to, 
endothelial cells, fibroblasts, neutrophils, and macrophages.  



• The TME releases factors into circulation that promote 
systemic immunosuppression and further inhibit 
antitumor immunity 

• Reprogramming specific facets of the immune 
compartment, such as  immunosuppressive myeloid 
and lymphoid cell subsets, may overcome 
microenvironment-induced resistance mechanisms 
and enhance antitumor immunity. 



The Tumor-Immune 
Microenvironment 
mediates  tumor 
progression and treatment 
response 

Immunotherapeutic strategies  (as combination therapies) 

 must be carefully orchestrated to promote antitumor 
immunity for efficacious outcomes 

protumor and antitumor immune cells 
promote and cooperate with other 
pathophysiologic features to promote 
the major hallmarks of cancer 
progression,  immunosuppression, and 
treatment resistance 



THERAPEUTIC STRATEGIES 

• Targeting non-immune components of the TME 

– by normalizing or decompressing the vasculature 
represents a clinically translatable strategy to overcoming 
resistance to ICBs and other immunotherapies. 

• A bench-to-bedside-and-back approach for 
microenvironment-based strategies may not only 
enhance immunotherapies for solid tumors but also 
abrogate irAEs 



NORMALIZING THE TUMOR VASCULATURE TO 
IMPROVE IMMUNOTHERAPY 

VEGF modulates immune 

cells to promote an 

immunosuppressive tumor 

microenvironment 

directly  

influencing immune cells in the tumor microenvironment and 

promoting immunosuppressive cells such as Tregs, MDSCs, and 

protumor TAMs, while inhibiting antigenpresenting cells (such as DCs 

and antitumor TAMs) and CTLs. 

indirectly  

promoting 

immunosuppression 

via an abnormal 

tumor vasculature 



Vascular normalization can reprogram the immunosuppressive 
tumor microenvironment 

Antiangiogenic therapies  

 can reprogram the tumor microenvironment to an immunostimulatory 
milieu by normalizing the vasculature to facilitate T effector cell 
infiltration and antitumor function, 

 reduce MDSC and Treg accumulation, and alleviate hypoxia, which can 
induce conversion of TAMs to an “M1-like” antitumor phenotype. 



Adaptive immune responses dictate myeloid cell 
activity to influence tumor progression 

• Although regulation of adaptive and innate immune responses is likely bidirectional and can be altered by 

treatment modalities, different adaptive cells can also promote either pro- or antitumor myeloid cell phenotype 

and function and together influence tumor progression.  

• In cases where the immune response to cancer results in increased TH1 cytokines by adaptive cells (e.g., CD4+ T 

cells and natural killer [NK] cells), this induces myeloid cell bioactivity that promotes tumor stabilization or 

regression.  

• On the other hand, when the responding adaptive response includes chronic B cell, TH2, and regulatory T-cell 

activation, myeloid cells upregulate programs that promote tumor progression, including angiogenesis and 

immunosuppression. 



Mechanisms of regulatory T-Cell suppression in 
the tumor microenvironment 

Tregs are a specialized subset of CD4 T cells that are required in normal physiologic conditions to 

balance effector immune responses and maintain immune homeostasis and self-tolerance 

In the TME, however, Tregs are co-opted to suppress antitumor immune responses and promote 

tumor progression 



• Tregs are able to inhibit the function of antigen-presenting 
cells (APCs) and T effector cells by three main mechanisms: 

 

1. Tregs support their own immunosuppressive function by 
consuming interleukin (IL)-2 (via the IL-2 receptor CD25).  

2. Tregs inhibit APCs (via CTLA-4 binding to CD80/CD86) to 
downregulate costimulatory signals to T effector cells.  

3. Tregs directly inhibit T effector cells and APCs with 
suppressive cytokines (IL-10, IL-35, and transforming 
growth factor [TGF]-β) or by inducing apoptosis (perforin 
and granzyme).  



REPROGRAMMING REGULATORY T CELLS IN THE TME TO 
OVERCOME IMMUNOSUPPRESSION 

• Tregs are emerging as a target in cancer immunotherapy  

• Inhibition of Treg-mediated suppression:  

– selective depletion of intratumoral Tregs,  

– reprogramming intratumoral Tregs to an antitumor effector 
phenotype 

• VEGF signaling and overexpression promotes Treg 
proliferation and activation.  

• VEGF pathway inhibition  

– reduced immune checkpoint expression and Treg 
infiltration in both preclinical and clinical studies 



Treg cell- targeted treatments in clinical trials 







Immune cell interactions via checkpoint molecules and their ligands 

Various interactions between checkpoint molecules and their ligands expressed by different 
cells, such as immune cells (dendritic cells (DC)s, T-effector cells (T-eff), macrophages) and 
between T-eff and tumor cells, that may be targeted with therapy 







Background: Rationale for Combination and Dosing 

Presented By Georgina Long at 2018 ASCO Annual Meeting 



Study Design: Phase III Randomized Controlled Trial 

Presented By Georgina Long at 2018 ASCO Annual Meeting 



Progression-Free Survival (RECIST v1.1, BICR)<br /> 

Presented By Georgina Long at 

2018 ASCO Annual Meeting 



Slide 18 

Presented By Paolo Ascierto at 2018 ASCO Annual Meeting 



Strategies in cancer combination therapies 
using chemotherapy with immunotherapy 

• Chemotherapeutic drugs could elicit immune-
potentiating effects by either inducing 
immunogenicity or relieving tumor-induced 
immunosuppression 

• Some also leave tumors directly susceptible to 
cytotoxic T cell attacks.  

• Mounting evidence accumulated from preclinical 
and clinical studies suggests that these two 
treatment modalities might be mutually 
reinforcing 



Chemo-immunotherapy 







HTPOTESIS - Chemotherapy 

may enhance tumor-antigen 

release and antitumor responses 

to immune checkpoint inhibition. 

Taxanes in particular may 

additionally activate tolllike 

receptor activity and promote 

dendritic-cell activity. 

Atezolizumab plus nab-paclitaxel prolonged progression-free survival 

among patients with metastatic triple-negative breast cancer in both the 

intention-to-treat population and the PD-L1–positive subgroup. 



CONCLUSIONS   

• Careful consideration must be given to how TME-specific 
features are incorporated into emerging personalized 
strategies for combination approaches with immunotherapy 
to close the gap between responders and nonresponders. 

• TME factors should be included in biomarker development for 
predicting immunotherapeutic efficacy. 

• TME-driven resistance mechanisms can be overcome with 
effective combination therapies to enhance immunotherapy 
efficacy and durability for patients while reducing adverse 
effects. 


