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Endogenous inhibitors of angiogenesis
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The hallmarks of resistance to antiangiogenic 
treatment
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Cellular mechanisms of antiangiogenic drug 
resistance
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Effects of chronic sunitinib exposure (SC) and hypoxia (HC) on 
the expression of proangiogenic factors in Caki-1
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Hypoxia induces increased expression of 
proangiogenic factors in tumor-derived βTC cell lines
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Model of the early and late phases of response to 
anti-VEGFR2 therapy

11



12



Expression of angiogenic factors from 
endothelial cells of MT/ret melanoma
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Escape from sunitinib antiangiogenesis and 
elevated plasma levels of IL-8
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Antiangiogenic therapy increases PD-L1 
expression in human RCC
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Correlation between PD-L1 expression and 
patient survival
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Antiangiogenic therapy increases regulatory 
T-cell infiltration

19



Antiangiogenic therapy may increase Treg
infiltration into tumors
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Association of OS with PD-L1 expression 
status on tumor cell membrane
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Circulating endothelial cells (CEC), circulating 
endothelial progenitor cells (CEP) and tumor progression

24



Kaplan-Meier curves showing the time to 
aTTP and PFS 
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Candidate biomarkers of response and 
resistance to antiangiogenic therapy
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Resistance to antiangiogenic therapy
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How to improve antiangiogenic treatment

•Determination of the optimal biologic dose to effectively 
normalize aberrant tumor vasculature.

•Utilization of imaging biomarker studies to compare less vs 
more intensive dosing schedules.

• Identification of the drugs and/or drug combinations among 
those with known efficacy in glioblastoma to be used with anti-
VEGF therapy.

• Incorporation of validated biomarkers in predicting response to 
antiangiogenic therapy in an effort to individualize treatment to 
patients more likely to respond.
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