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• Δεν έχω καμία σύγκρουση συμφερόντων να δηλώσω 
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• The vascular system develops through the coordinated actions of both 

vasculogenesis and angiogenesis.  

• Vasculogenesis gives rise to de novo blood vessels, whereas angiogenesis 

is the sprouting of new vessels from pre-existing ones.  

• Physiological angiogenesis — which occurs during development and wound 

healing — proceeds through vessel destabilization, endothelial cell migration 

and proliferation, and sprouting.  

• This is followed by the resolution phase, which is characterized by reduced 

endothelial cell proliferation and stabilization of the new vessel.  

• Pathological angiogenesis shares many of the same processes, but is 

characterized by a failure of the resolution phase and the generation of a 

highly disorganized vascular network. 

• Pathological angiogenesis is a key feature of tumour biology, but is also 

involved in a broad spectrum of inflammatory diseases, such as rheumatoid 

arthritis and connective tissue disorders  
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• Pathological angiogenesis is integrated with and co-regulated by 
immunosuppressive processes. 

• Tumour development, much like tissue repair and wound healing, requires the 
development of neovasculature and the suppression of excessive inflammation. 

• The dual regulation of angiogenesis and immunosuppression is obviously complex, 
with often-overlapping and potentially redundant pathways. 

• Under most circumstances, tissues would only encounter these stimuli briefly 
during a homeostatic crisis (such as that induced by wounding), but genetic 
mutation and transformation that drives tumour progression chronically activates 
these pathways. 
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• Tumour cells, in response to hypoxia, secrete soluble factors that recruit 
immunosuppressive cells to the tumour site.  

• These factors include CC-chemokine ligand 2 (CCL2), CCL28, CXC-chemokine ligand 
8 (CXCL8), CXCL12, angiopoietin 2 (ANGPT2), vascular endothelial growth factor A 
(VEGFA) and placenta growth factor (PLGF). 

• Recruited immunosuppressive cells include tumour-associated macrophages 
(TAMs), TIE2+ monocytes, neutrophils, myeloid-derived suppressor cells (MDSCs), 
immature dendritic cells (DCs), regulatory T (TReg) cells, regulatory B (BReg) cells 
and regulatory natural killer (NK) cells. 

• The immunosuppressive cells secrete factors — such as VEGFA, basic fibroblast 
growth factor (bFGF), CCL2 and ANGPT2 — that directly promote endothelial cell 
proliferation and migration, and/or induce the production of matrix 
metalloproteinases (MMPs) that act on the extracellular matrix, allowing for the 
development of new blood vessels. 
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 • MDSC numbers are markedly increased in the spleens of tumour-bearing mice and 
in the blood of patients with cancer 

• Tumour-bearing mice treated with a neutralizing BV8-specific antibody (which 
reduces the number of MDSCs) had markedly reduced angiogenesis 

• MDSC secrete the proangiogenic factors VEGFA and matrix metalloproteinase 9 
(MMP9) 

• MDSCs can render tumours refractory to angiogenic blockade by VEGFA-specific 
antibodies through the secretion of alternative proangiogenic factors, such as BV8 
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  • Accumulation of TReg cells at tumour sites has been correlated with angiogenesis 
in endometrial and breast cancer. 

• Hypoxic ovarian tumour cells specifically upregulate expression of CC-chemokine 
ligand 28 (CCL28) that recruits CD4+CD25+FOXP3+ TReg cells from peripheral 
blood. 

• Human and mouse CD4+CD25+ Treg cells secrete higher amounts of VEGFA under 
hypoxic conditions and promote endothelial cell proliferation in vitro and in vivo. 

• Depletion of CD25+ cells eliminated TReg cells from the tumour microenvironment 
and substantially suppressed VEGFA expression and angiogenesis at these sites 
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  • In the tumour microenvironment, cancer-associated fibroblasts (CAFs) can be 
activated by TGFβ, fibroblast growth factor (FGF) and platelet-derived growth 
factor (PDGF). 

• CAFs may secrete angiogenic growth factors such as bFGF and VEGFA while 
promoting the recruitment and function of immunosuppressive cells such as TAMs 
and MDSCs through the secretion of CCL2 and CXCL12 

• Myeloid-derived MSCs secrete VEGFA and promote tumour angiogenesis by 
differentiating into CAFs or perivascular mural cells, which express α-smooth 
muscle actin, TIE2 and other pericyte markers.  

• MSCs exert important immunosuppressive functions by blocking the proliferation 
and function of effector T cells. 
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• Endothelial cells express Programmed cell 
death ligand 1 (PDL1) and PDL2, 
Indoleamine 2,3-dioxygenase (IDO), T cell 
immunoglobulin domain potein 3 (TIM3) 
and inhibit T cell activation. 

• Tumour endothelium release prostaglandin 
E2 (PGE2), interleukin-10 (IL-10) and 
transforming growth factor-β (TGFβ) and 
further impair immune responses. 
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• Ανοσοκαταστολή και Αγγειογένεση είναι δυο φαινόμενα σε επικοινωνία 
• It is possible that blocking VEGFA alone is not sufficient. 
• Given the degree of cooperation and functional overlap between angiogenesis 

and immunosuppressive mechanisms, strategies that use anti-angiogenic therapy 
along with immune modulation could be more successful at tipping the balance 
of the tumour microenvironment. 

• Such combinations are in clinical development  
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Renal cell carcinoma is highly vascularized and associated with a high expression of pro-angiogenic 

molecules 

VEGF Blood vessels (CD34) 

p-mTOR VEGFR2 
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Crossover 
treatment 
permitteda 

First-line treatment 

• The coprimary endpoints are PFS (RECIST v1.1 by IRF) in ITT and PD-L1+ patients  

• IMmotion150 was designed to be hypothesis generating and inform the trial design of the Phase III  
study IMmotion151 

• Amendments included: 

– Based on Phase 1a data, the definition of PD-L1 positivity was revised from ≥ 5% to ≥ 1% of IC expressing PD-L11 

– In addition to ITT patients, PD-L1+ patients were included in the coprimary endpoint of IRF-assessed PFS, after  
interim analyses 

Treatment naive, 
locally advanced or 

metastatic RCC 

N = 305 

R 

1:1:1 
Atezolizumab + 
bevacizumab 

Atezolizumab + 
bevacizumab 

PD 

Atezolizumab 1200 mg IV + 
bevacizumab 15 mg/kg q3w 

Sunitinib 50 mg (4 wk on, 2 wk off) 

 

Atezolizumab 1200 mg IV q3w 

 

Stratification: 
•Prior 
nephrectomy 

•PD-L1 IHC 
expression  
(≥ 5% IC level) 

•MSKCC risk 
category 

McDermott JCO 2016.  

Presented by: Dr. Thomas Powles 
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Presented by: Dr. Thomas Powles 
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a P values are for descriptive purposes only and not adjusted for multiple comparisons.  

Atezo + bev: 14.7 mo (8.2, 25.1) 

Atezo: 
5.5 mo 

(3.0, 13.9) 

Sunitinib:  
7.8 mo (3.8, 10.8) 

Presented by: Dr. Thomas Powles 

Stratified 
HR (95% CI) 

P 
Valuea 

Atezo + bev 
vs sunitinib 

0.64  
(0.38, 1.08) 

0.095 

Atezo vs 
sunitinib 

1.03  
(0.63, 1.67) 

0.917 

Atezolizumab + bevacizumab 

Atezolizumab 

Sunitinib 
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ORR 71% 
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• Η αμφίδρομη σχέση ανοσοποιητικού και αγγειογένεσης αποτελεί παράδειγμα 
της πολυπλοκότητας του καρκίνου. 

• Η κλωνικότητα του όγκου στο χώρο και το χρόνο αυξάνει την πολυπλοκότητα 
αυτή. 

• Η ταυτόχρονη στόχευση των δύο μονοπατιών θα αποτελέσει θεραπευτική 
επιλογή στο άμεσο μέλλον. 

• Είναι κατάλληλη για όλους τους ασθενείς? 
• Μπορούμε να επιλέξουμε? Βιοδείκτες?  
• Κόστος? 
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