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Vicious cycle of bone metastases

British Journal of Cancer, 2010



Rationale for the use of BTT



Antitumoral effect of Zol

J bone oncology



Rationale for the use of BTT



Direct protumorigenic and prometastatic activities of RANKL 

Dougall, Clin Can Res, 2012



Rationale for the use of mTOR inhibitor

clinical trial BOLERO-2 :eve+exe reduced 

the incidence of bone progression in the 

overall population. 

Bertoldo, Biochimica and biohysica Acta, 2014

The PFS in bone also was significantly 

higher in the subset of patients with bone 

metastases at baseline treated with the 

combination therapy compared to controls. 



Preclinical pharmacology: From cancer cell side
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Preclinical pharmacology: From healthy cell side
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Everolimus inhibits osteoclastogenesis in a coculture model of 
breast cancer and osteoclasts



The combination of everolimus and zolesdronic acid complitey abrogated 
osteocalstogenesis



• Eve is an effective strategy to break the vicious cycle of 

bone metastasis.

• we observed a higher responsiveness to Zol of the bone 

metastasis model induced by triple negative BC cells. 

Take home message

metastasis model induced by triple negative BC cells. 

• We report here a biologic rationale for the treatment of  

triple negative BC 

Preclinic can give the rationale to test a drug in different setting respect 
to guide line indication



Breast Cancer Research 2017



Effects of everolimus on growth of bone metastases

Everolimus inhibited the metastatic growth of MDA-MB-231 cells by 70 while preserving 

bone mass in an intracardiac model of bone metastasis.



Kang, Genes Dev 2011



Model improvement:
MSC effect

Combination of gefitinib with BTT and eve



SCP2 and MSC mono-cultures and COCO induce osteoclastogenesis



Gef impairs osteoclastogenesis induced by MSC-SCP2 COCO



Eve and Zol on osteoclasts together with Gef treatment on MSC and SCP2 totally abrogated 

osteoclastogenesis.



Take home messages

• This effect was enhanced by the osteoclast treatment with either Eve or Zol. 

These results open the way for further investigation on the combination of 

conventional therapy with EGFR-targeting drugs in patients with bone 

metastasis.



About one-third of patients with advanced renal cell carcinoma (RCC) have About one-third of patients with advanced renal cell carcinoma (RCC) have 

bone metastasis that are often osteolytic 

The presence of bone metastasis in RCC is also associated with

poor prognosis. 

Bone-targeted treatment using bisphosphonate and denosumab can reduce 

skeletal complications in RCC, but does not cure the disease or improve 

survival. 

Elucidating the molecular mechanisms of tumor-induced changes in the 

bone microenvironment is needed to develop effective

treatment.
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Inhibition of osteoclastogenesis
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Future steps
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