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 Disease prevalence,  Bone mets.  Median 
 U.S. (in thousands)  incidence (%)   survival (mos)  

Myeloma   75 - 100  70 - 95  24 
Renal   198  20 - 25  12 
Melanoma   467  14 - 45  6 
Bladder   582  40  6 - 9 
Thyroid   207  60  48 
Lung   386  30 - 40  7 
Breast                              1,993  65 - 75  24 
Prostate      984  65 - 75  36 

NCI, 1997; International Myeloma Foundation, 2001.        



“Metastatic lesions occur at multiple non-contiguous 
levels in 38% to 58% of cases….” 

Current Surgical Management of Metastatic Spinal Disease, Gerszten PC, 2000  

Spinal Axis Metastasis, Perrin RC, 2002  
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frattura 
Compressione 
 midollare 



®  PAIN 
®  FUNCTIONAL IMPAIRMENT (DISABILITY) 
®  QUALITY OF LIFE 
®  PATIENT SURVIVAL 
®  HEALTH  COSTS 







Systemic treatments 
Tumor targeted treatments  
     endocrine manipulations 
     chemotherapy 
     targeted treatments  (biologicals) 
Bone cells targeted treatments 
      osteoclast inhibitors (BFs, Denosumab) 
Local treatments 
    Surgery, EB Radiotherapy.. 
 
Pain palliation and supportive measures   
 
 





 





(Cabozantinib I) 



(Cabozantinib II)   





The Lancet, 2000,355;1491-98 



Endocrinol Metab Clin N Am 40 (2011) 643–653  



x 
Inibizione steroidogenesi 
Ridotta biodisponibilita’(SHBG) 
Ridotto uptake 
Inibizione 5a-reduttasi 

x antiandrogeni 





AJC 1982;5(2):161-6 Richard V Smalley,M.D.,,Deborah Mayer Scogna,CRNP,Leon S. Manuel ,MD 

Harvey,Cancer,1997 

Issues concerning the role of chemotherapy and hormonaltherapy 
in the treatment of bone metastases from breast cancer  

Harvey,Cancer,1997 



Overall survival curves of  1,544 patients (excluding 37 patients with insufficient 
information to determine response status) with MBC receiving front-line chemotherapy 
according to response to therapy. Deaths from any cause were included.  
                                                                                          Greenberg PAC et al, 1996 





BPs inhibit FPP synthase, thus blocking 
the prenylation of small 
signaling proteins required for  
cell function and survival 

Ras S 

Rho S 

Mevalonate 

 Geranyl diphosphate 

 Farnesyl diphosphate (FPP) 

 Geranylgeranyl diphosphate 
(GGPP) 

HMG-CoA 

FPP    synthase 

Cholesterol 

Statins        X 

X 





®  Bisphosphonates proven benefits 
­  Prevent skeletal-related events (SREs) 

­ Prevent first and subsequent SREs 
­ Delay the onset of the first SRE 

­  Palliate and control bone pain 
­ Reduce the need for analgesics and palliative 

radiotherapy 

⇒   Bisphosphonates improve patient’s quality of life 



Oral clodronate 1,600 mg    
 (Kristensen 1999)     31%   

  
 (Paterson 1993)     17% 

 
 (Tubiana-Hulin 2001)    8% 

P value 
Risk 

reduction 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

IV ZOL 4 mg     41%    .001 
(Kohno 2005) 

0.59 

IV PAM 90 mg     23%  < .001 
(Aredia study 18 and 19) 

0.77 

IV Ibandronate 6 mg    18%    .04 
(Body 2003) 

0.82 

Oral Ibandronate 50 mg    14%    .08 
(Body 2004) 

0.86 

0.69 

0.83 

0.92 
 .03 (pooled) 

Cochrane database comparing placebo-controlled trials in breast cancer setting. 
IV, intravenous; mBC, metastatic breast cancer; PAM, pamidronate; SRE, skeletal-related event; ZOL, zoledronic acid. 
Adapted from Pavlakis N, et al. Cochrane Database Syst Rev. 2005:CDC003474. 
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BC, breast cancer; SRE, skeletal-related event. 
 
Data from Body J-J, et al. Ann Oncol. 2003;14(9):1399-1405. 

Ibandronate 6 mg (n = 154) Placebo (n = 158) 

•   Skeletal Morbidity Period Rate defined as  
“frequency of 12-week period with SREs” during the study (2 years) 

P = .004 
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Hormones 
Growth factors 
Cytokines 

RANKL 
RANK 

Bone Formation 

Bone Resorption Adapted from Boyle WJ, et  al. Nature. 2003;423:337-342. 

M-CSF 

M-CSF = macrophage colony stimulating factor 



RANKL 
RANK 
Denosumab 
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Osteoclast Formation, Function,  
and Survival Inhibited 
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