
 
 
 
 
 
 
 

     This work is partly presented at Joint Event on International Conference on Organ Donation & Transplantation Science, April- 09-10, 2019 at Sydney, Australia 

Vol.6 Issue.1 

Extended Abstract                              Transplant Reports: Open Access 

 

  2020 

 

 

Bone Metastases in Metastatic Renal Cell Carcinoma: Now We Know That Cabozantinib 

Targets Bone Microenvironment 

 

Giuseppe Procopio 

Department Medical Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, via G. Venezian 1, 20133, 

Milan,Italy.
 

Abstract  
 

The multiple tyrosine kinases inhibitor cabozantinib has 

shown improvements in progression-free survival (PFS), 

overall survival (OS) and objective response rate (ORR) in 

comparison to everolimus in patients with metastatic 

renal cell carcinoma (mRCC) within the METEOR trial, a 

phase III clinical trial , randomized, open-label trial [1,2], 

resulting in its approval in mRCC patients previously 

treated with antiangiogenic agents. 

Commentary 

The multiple tyrosine kinases inhibitor cabozantinib has 

shown improvements in progression-free survival (PFS), 

overall survival (OS) and objective response rate (ORR) in 

comparison to everolimus in patients with metastatic 

renal cell carcinoma (mRCC) in the METEOR trial, a phase 

III, randomized, open-label trial [1,2], leading to its 

approval in mRCC patients previously treated with 

antiangiogenic agents.Escudier and colleagues in their 

recent paper [3] presented the subgroup analysis of 

patients with bone involvement treated within the 

METEOR trial. This analysis underlined the impressive 

activity of cabozantinib also in patients with bone 

metastases in all the efficacy endpoints. For patients with 

bone metastases, median PFS was 7.4 months in the  

 

 

 

 

 

 

cabozantinib group and 2.7 months in the everolimus 

group; cabozantinib showed its superiority in patients 

with bone metastases who also had visceral metastases 

(median PFS was 5.6 months for the cabozantinib group 

and 1.9 months for the everolimus group, HR 0.26, 95% 

CI 0.16-0.43). Patients with bone metastases treated 

with cabozantinib had also an improved ORR in 

comparison to everolimus: objective responses per 

independent radiology committee were observed in 17% 

of patients treated with cabozantinib with bone 

metastases and in 20% of patients with both bone and 

visceral metastases, while no responses were observed 

in patients with bone metastases treated with 

everolimus. Median OS for patients with bone 

metastases was 20.1 months in the cabozantinib group 

and 12.1 months in the everolimus group (HR 0.54, 95% 

CI 0.34-0.84). The superiority of cabozantinib in terms of 

OS was clear also in patients with bone and visceral 

metastases (20.1 vs. 10.7 months, HR 0.45, 95% CI 0.28-

0.72). Also bone turnover markers bone-specific alkaline 

phosphatase (BSAP), N-terminal propeptide of type 1 

collagen (P1NP) and C-terminal cross-linked telopeptides 

of type 1 collagen (CTx) were evaluated during treatment 

at specific timepoints (at day 1 before the first dose, at  
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week 5 and at week 9) in both patients with and without 

bone metastases. In patients treated with cabozantinib a 

greater decrease in P1NP and CTx levels was observed in 

comparison to patients treated with everolimus; these 

changes were observed also in patients. Improved 

survival of patients with mRCC, but they have a limited 

impact and fewer efficacies on outcomes of patients with 

BMs in comparison to patients without bone 

involvement [5].The strong evidence of the clinical 

efficacy of cabozantinib on outcomes of patients with 

BMs is strength and a promising aspect of this drug.So, 

which could be the biological mechanisms at the basis of 

the “osteotropism” of cabozantinib?First of all, the 

inhibition of the receptor tyrosine kinase c- MET. 

Patients with tumors expressing high levels of c-MET had 

significantly shorter PFS and OS than patients with low c-

Met levels [6].The MET and VEGF signaling pathways play 

a significant role in bone metastatization and regulate 

the tightly balanced coupling between osteoblasts and 

osteoclasts, as both these cells express target receptors 

and are therefore potentially affected by cabozantinib 

[7]. Osteoblasts and osteoclasts also secrete Hepatocyte 

Growth Factor (HGF), which is a ligand for c- MET, 

indicating that the HGF/MET signalling axis regulates 

growth, activity and survival of these cells through 

autocrine and paracrine mechanisms.Secondly, 

cabozantinib could have a direct effect on bone 

microenvironment. 
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