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High Bone Turnover 

The “Bone Health” concept in Prostate  Cancer 
Patients 
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Lipton A  J Clin Oncol 2011 

Pretreatment  serum CTX (>0.710,) preditcs bone only relaps 



Santini D et al PlosOne 2011  



Kremer R et al JNCI 2014 

TIME TO BONE METASTASIS TIME TO CANCER SPECIFIC MORTALITY 

21.6664 BC pt  10 yr follow up 



CORRELATIONS BETWEEN  BONE TURNOVER AND CLINICAL OUTCOME 
IN PATIENTS WITH BONE METASTASES FROM SOLID TUMORS (NO BPs) 



Esposito M.  

 

Protease 



Dallas SL et al. Endocr Rev, 2013 

Osteocyte regulation of bone remodeling 

Kowgawa M  J Bone Miner Res 2013 
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Andersen TL et al Am J Pathol 2009 

BRC= Bone Remodeling Compartment 

Chim SM 
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CXCR4 pharmacological Inhibition Reduces  
Bone Metastatic Burden  

Intraventricular injection 

Intratibial injection of PC3 cells 





RANK IS EXPRESSED IN ANDROGEN-DEPENDENT  

PROSTATE CANCER CELL LINE LNCaP 
Immunofluorescence assays 

Courtesy of  Dott. M.Fioramonti 



Receptor Activator of NF-kB (RANK) Expression in 

Primary Tumors Associates with Bone Metastasis 

Occurrence in Breast Cancer Patients 

Santini D et al PlosOne 2011  



 Endothelial Mesenchimal Transition  and 

MET 

http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T4Y-50MN7M9-3&_image=B6T4Y-50MN7M9-3-3&_ba=&_user=3990620&_coverDate=07/27/2010&_rdoc=1&_fmt=full&_orig=search&_cdi=4987&_pii=S8756328210013670&view=c&_isHiQual=Y&_acct=C000061930&_version=1&_urlVersion=0&_userid=3990620&md5=c25261ed2f675dedb2f6bf49dc508cb2


Plafox M et al.  
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Wang N J Bone Miner Res 2015 
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BONE METASTASIS IN PROSTATE CANCER 

DIFFERENT PATTERNS IN THE SAME SUBJECT 
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High Bone Turnover 

The “Bone Health” concept in Cancer Patients 

Bone Metastasis 

SRE 
Fracture 

Radiotherapy 

Spinal Compression 

Orth. Surg. 

Pain 

Fragility Fracture 

Bone Loss 

 ADT 
 Chemotherapy 
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Eventi correlati all’apparato scheletrico – skeletal-
related events (SRE):1,2 

 

Eventi correlati all’apparato 
scheletrico (SRE) 

1. Saad F, et al. J Natl Cancer Inst 2004;96:879–82; 

2. www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071590.pdf (Accessed 2 March 2011).  
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Skeletal-Related Events Are Prevalent in the 

Absence of Bisphosphonate Therapy 

NSCLC = Non-small cell lung cancer; OST = Other solid tumors; RCC = Renal cell carcinoma. 
*Placebo arm from zoledronic acid and pamidronate clinical trials.  
1. Kohno N, et al. J Clin Oncol. 2005;23:3314-3321; 2. Saad F, et al. J Natl Cancer Inst. 2004;96:879-882; 3. Berenson JR, et 
al. J Clin Oncol. 1998;16:593-602; 4. Rosen LS, et al. Cancer. 2004;100:2613-2621; 5. Mulders PF. Presented at: EAU 2007. 
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Clinical Trials Indicate Skeletal-Related Events Are 

a Serious Threat To Breast Cancer Patients* 
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SRE = Skeletal-related event. 

*24-month data from placebo arm of randomized study. 

Data from Lipton A, et al. Cancer. 2000;88:1082-1090. 



Clinical Trials Indicate Skeletal-Related Events (SREs) 

Are Serious Threats to Prostate Cancer Patients* 
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*24-month data from placebo arm of randomized study. 

Saad F, et al. Presented at: AUA 2003. Abstract 1472. 



Tempo mediano alla comparsa del primo SRE: 

generalmente inferiore a 12 mesi  







CORRELATIONS BETWEEN  BONE TURNOVER AND CLINICAL OUTCOME 
IN PATIENTS WITH BONE METASTASES FROM SOLID TUMORS (NO BPs) 



Biochemical Response Correlates With Improved Outcome 

Lipton A, et al. Oncologist. 2007;12:1035-1043.. 
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SREs Are Associated With Lower Survival in 
Prostate Cancer 

Abbreviation: CI, confidence interval; SRE, skeletal-related event.  

Reprinted from DePuy V, et al. Support Care Cancer. 2007;15(7):869-876.  
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Median Survival Times 

 No SRE: 338 days  

(95% CI = 189, 460)  

 ≥ 1 SRE: 248 days  

(95% CI = 181, 296)  
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Patients With Bone Metastases May Suffer 

Potentially Lethal Skeletal-Related Events  

SRE                      Potential complication 

Pathologic fracture 
• Extended healing time1 

• Surgical fixation or prosthetic replacement2 

• 58.6% higher mortality rate associated with fracture3 

Pain requiring 
radiation to bone 

• Negative impact on quality of life4 
• Narcotics 

Surgery to bone 
• Hospital stay 
• Increased mortality2 

Spinal cord 
compression 

• Excruciating pain5 
• Irreversible paraparesis or paraplegia6 
• Chronic narcotics for analgesia6 

Hypercalcemia of 
malignancy 

• Heart failure 
• Coma 
• Death 

1. Gainor BJ, et al. Clin Orthop Relat Res. 1983;178:297-302. 2. Jacofsky DJ, et al. J Orthop Trauma. 2004;18:459-469. 
3. Hei YJ, et al. Presented at: SABCS 2005. Abstract 6036; 4. Smith JA Jr, et al. Urology. 1999;54(suppl):8-14. 
5. Coleman RE. Cancer. 1997;80:1588-1594; 6. Abrahm JL. J Support Oncol. 2004;2:377-388. 



SKELETAL RELATED   EVENT    CRITICISMS 

1. SRE is used in RCT but not in clinical practice 

 

2.  Preplanned control (radiographs) 

 

3. Symptomatic vs asymptomatic events, i.e fractures 

 

4. SRE are  composite end points .Different clinical weight 

of component 

 

5. Include complications of BMT and therapeutic or 

preventive measure  (orthopedic surgery or radiation ) 

 

6. No direct measure of factors that are important to 

patients (pain or mobility)  

 

 

 

SRE  >>>>>  SSE (Symptomatic Skeletal Events) 



51 Fizizi et al Eur Urol 2015 



Oster G et al  

(SSE CUMULATIVE INCIDENCE) 



TIME TO EVENT BY TYPE  OF SRE  (SSE ) IN PC PATIENTs  STAGE IV  

 (2000-2007) 



  

L’estensione delle lesioni ossee è associata ad aumento della mortalità 
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Pezaro C, et al. Eur Urol 2014;65:270−3 



  

SREs sono associati ad incremento della mortalità 

N=23 087 with median follow-up of 2.2 years (Danish National Patient Registry) 
SRE, skeletal-related event 
Nørgaard M et al. J Urol 2010;184:162-7 

5-year 

survival rate, % 

Without bone metastasis 

With bone metastasis 

With bone metastasis + SRE 

40 

60 

50 

70 

80 

90 

100 

0 1 2 3 4 5 6 7 8 9 10 

10 

20 

30 

0 

 P
a

ti
e

n
ts

 (
%

) 

Years after initial prostate cancer diagnosis 

56 

3 

<1 



Sathiakumar N et al Breast Cancer Res Treat (2012) 131:231–238 

Mortality following bone metastasis and skeletal-related 

events among women with breast cancer: a population-based 

analysis of U.S. Medicare beneficiaries, 1999–2006 



Post-operative breast cancer patients diagnosed with skeletal 
metastasis without bone pain had fewer skeletal-related 
events  than those with bone pain 

Koizumi et al. BMC Cancer 2010, 10:423 



58 
Fizizi et al Eur Urol 2015 



Treatment goals in cancer patients 
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