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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.  

•   Posizione di dipendente in aziende con interessi commerciali in campo sanitario : NIENTE DA DICHIARARE  

•   Consulenza ad aziende con interessi commerciali in campo sanitario :NIENTE DA DICHIARARE 

•   Fondi per la ricerca da aziende con interessi commerciali in campo sanitario: NIENTE DA DICHIARARE 

•   Partecipazione ad Advisory Board: NIENTE DA DICHIARARE 

•    Titolarietà di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario: NIENTE DA 

DICHIARARE 

•   Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario: NIENTE DA DICHIARARE  

 







Overview:  
bone health and (new) target molecules 

•  Bisphosphonates (B) 
•  Denosumab (D) 

•  Abiraterone 
•  Enzalutamide 
•  Radium-233 
•  Cabozantinid 
•  Dasatinib 
•  Anti-endothelin drugs 
•  Cathepsin K inhibitors 



BTT: primary sites 

•  Breast  
•  Prostate 

•  Lung 
•  Kidney 
•  Others 



Goals of BTT 
 Reduction of incidence and delay in 
occurence of skeletal-related events 

(SREs: pathologic fracture, radiation therapy, 
surgery, spinal cord compression)  

Improvement in quality of life, pain control  
and (in some cases) increased survival 



BTT: when? 
Initiation and treatment duration  

to maximize their benefit they should be initiated  
as soon as bone metastases are diagnosed,  

even if asymptomatic 



BTT: how long? 
 Since the risk of SREs is going to continue, 

BTT should be prolonged (2 yrs) 

and it should not be discontinued once  
SREs occur  

(in case of good tolerability) 



Bisphosphonates 
•  Accumulate in the mineralized bone matrix and are 

released during bone resorption 
•  Nitrogen-containing B (pamidronate,alendronate, 

ibandronate and zoledronic acid) affect osteoclast 
activity and survival, inhibiting a key enzyme 
(farnesylpyrophosphate synthetase) 

prevention of prenylation and activation of  
small signaling proteins 

(Ras) 



Bisphosphonates: other functions 
(in vitro and preclinical studies) 

•  Act on tumor cells and endothelial cells 
•  Induce apoptosis of osteoclasts and tumor cells 
•  Inhibit adhesion of tumor cells to extracellular matrix 
•  Slow the progression of bone lesions and prevent bone 

metastasis 
•  Prevention of visceral metastasis (only Zoledronic Acid) 



Bisphosphonates: meta-analytic data 

•  Cochrane Database Sist Rev 2(2012) – NH Wong et al: 
Bisphosphonates and other bone agents for breast cancer 

•  2806 BC pts with BM; B reduce risk of SREs of 15% 
compared to placebo, with significant delays in the 
median time to SREs 

•  Mild toxicity; jaw’s osteonecrosis potential problem 



Bisphosphonates: recent data 

•  Lancet Oncol, 14 (7) 2013 – D Amadori et al: Efficacy and safety of 
12-weekly vs 4-weekly zoledronic acid for prolomged treatment of 
patients with bone metastases from breast cancer (ZOOM): a phase 
3, open label, randomised, non- inferiority trial. 

•  SREs per pts/year was 0,26 in 12-weeks group and 0,22 
in 4-weeks group (non inferiority) 



Bisphosphonates: recent data 

•  J Clin Oncol 32(2014) – GN Hortobagyi et al: Efficacy and safety of 
continued zoledronic acid every 4 weeks versus every 12 weeks in 
women with bone metastases from breast cancer: result of the 
OPTIMIZE 2 trial. 

•  SREs rate was 22% in q4w and 23,2% in q12w  
    (non inferiority), but trend towards a higher incidence of 

SREs in q12w arm 



       

Bisphosphonates: recent data 

•  J Clin Oncol 33(2015) – AL Himelstein et al: CALGB 70604: a 
randomised phase III study of standard dosing vs longer interval 
dosing of zoledronic acid in metastatic cancer. 

•  Same conclusions 

in clinical practice  the two schedules  
can be considered equivalent                           

Ongoing study: BISMARK trial: It will help clinicians in defining the optimal  
timing of B administration and effective utility of biomarkers monitoring. 



Denosumab  

•  Fully human monoclonal antibody with high affinity and 
specificity for RANKL (Receptor Activator of Nuclear 
factor Kb Ligand) 

•  It can neutralize the activity of RANKL (acting as 
osteoprotegerina OPG/OCIF – osteoclastogenesis 
inhibitory factor) 

•  RANKL has a significant role in cell migration and tissue-
specific metastatic behavior of cancer cells 

     D may delay the development of metastases 



Denosumab 

•  RANKL is expressed on subsets of T and B 
cells, with a theoretical possibility that D may be 
immunosuppressive (not observed in clinical 
trials) 

 Biol Targets Ther 6(2012) – U Brown-Glaberman et al: Role of denosumab 
in the management of skeletal complications in pts with bone metastases 
from solid tumors. 

 
    





Denosumab - Xgeva® 
•  Commercial formulation of D used in the 

prevention of SREs in adults with BM from 
solid tumors 

recomended dose of Xgeva® is 120 mg sc  
as single administration  every 4 weeks 



Denosumab  
•  J Clin Oncol 28(35) 2010 – AT Stopeck et al: Denosumab compared 

with zoledronic acid for the treatment of bone metastases in pts with 
advanced BC: a randomized double-blind study. 

•  D reduced the risk of developing multiple SREs by 23% 
•  D reduced the mean skeletal morbidity rate by 22% 
•  Rates of adverse events (AEs) were similar between 

groups (included ONJ) 

Overall survival and desease progression were similar 



•  Cancer 119(4) 2013 – CS Cleeland et al: Pain outcomes in pts with 
advanced BC and BM: results from a randomized double-blind study 
of D and ZA. 

•  D demonstradted improved pain prevention and 
comparable pain palliation 

•  Fewer D treated pts shifted to strong opioid drugs 

Denosumab 



Denosumab 

•  Clin Oral Implants Res 27(3) 2016 – A Boquete-Castro et al: 
Denosumab and osteonecrosis of the jaw (ONJ). A systematic 
analysis of events reported in clinical trials. 

•  8963 pts different solid tumors/7 RCT 
•  Overall incidence of ONJ was 1,7% (95% CI 0,9-3,1) 
•  Significant increased risk of ONJ compared to B  
    (p 0.078) or placebo (p 0.017) 





•  Chemotherapy 
•  Hormonotherapy 
•  Immunotherapy 
•  Targeted therapy 
•  BONE-TARGETED AGENTS 





BTT: NOVEL DRUG TARGETS 
(currently in clinical testing) 

•  Inhibitors of endothelin A receptor 1 (expressed 
by osteoclasts and osteoblasts) 

•  Inihibitors of cathepsin K (produced by 
osteoclasts and also by tumor cells) 

•  Drugs iterfering with the Wnt pathway/DKK1 
(regulating also osteoblast function) 

•  Inhibitors of Src activity (Dasatinib) 








