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Introduction 
Cardiovascular toxicities, especially hypertension, occur in 40-60% of patients treated with vascular 
endothelial growth factor inhibitor (VEGFI) chemotherapy. Underlying molecular mechanisms remain 
elusive but vascular dysfunction and endothelial injury may be important. We questioned whether 
patients exhibit features of endothelial cell activation and inflammation following VEGFI 
chemotherapy.  

Methods 
Serum and plasma was collected from 25 patients (80% male) before and 1-month after VEGFI 
chemotherapy at the Beatson West of Scotland Cancer Centre in 2014-15. 22 patients (88%) had 
renal cell carcinoma and 3 (12%) had hepatocellular carcinoma. Patients received pazopanib (n=21), 
sorafenib (n=3) or sunitinib (n=1). 
 
Enzyme-linked immunosorbent assays were performed to measure endothelin-1 (ET-1), VCAM-1, 
ICAM-1, vWF and PAI-1 concentrations before/after VEGFI chemotherapy. Endothelial microparticles 
were characterised by flow cytometry.   

Results 
There was a significant increase in mean ET-1 concentration from 4.0 to 6.9 pg/mL after VEGFI 
chemotherapy (p=0.05). VCAM-1 increased from 1480 to 1809 ng/mL (p=0.04) and ICAM-1 increased 
from 397 to 527 ng/mL (p=0.37). The number of endothelial microparticles increased from 13 to 22.6 
x104/mL (p<0.01). Platelet-derived microparticles reduced from 310 to 176 x104/mL in the post-
treatment phase. There were no effects on vWF (1825 to 1744 pg/mL (p=0.08)) or PAI-1 (3.8 to 4.1 
ng/mL (p=0.75)). 

Conclusions 
VGEFI chemotherapy is associated with increased bioavailability of ET-1, a potent vasoconstrictor. 
Increases in circulating VCAM-1 and endothelial microparticles suggest VEGFI promotes endothelial 
cell activation. Our findings indicate that VEGFI, which increase blood pressure, induce endothelial 
injury and inflammation, processes that may contribute to vascular dysfunction and hypertension. 
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