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1. High bone turnover increases the risk of new bone 

metastases and of skeletal progression



Nuova metastasi
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CORRELATIONS BETWEEN  BONE TURNOVER AND CLINICAL OUTCOME

IN PATIENTS WITH BONE METASTASES FROM SOLID TUMORS (NO BPs)



Il riassorbimento osseo è anche mediato dal 

sistema immunitario

Ginaldi L. Current medicinal Chemistry, 2016



Linee Guida AIOM 2017
Bisfosfonati e denosumab in setting adiuvante

Qualità 
dell’evidenza 

SIGN 

Raccomandazione clinica 
Forza della 

raccomandazione 
clinica 

Nei pazienti affetti da tumore prostatico e tumore 
polmonare, i bisfosfonati e il denosumab non devono 

B 
polmonare, i bisfosfonati e il denosumab non devono 

essere utilizzati con l’obiettivo terapeutico di aumentare la 
sopravvivenza libera da malattia nel setting adiuvante  

Negativa Forte 

A 

Nelle pazienti affetti da tumore mammario in fase post-
menopausale, l’acido zoledronico o il clodronato 

dovrebbero essere considerati con l’obiettivo terapeutico di 

aumentare la sopravvivenza libera da malattia e di ridurre 
la mortalità nel setting adiuvante [13] 

Positiva Forte 

 



2. Osteocytes have an important role in bone turnover 

regulation and in the metastatization process



Functions of osteocytes

Dallas SL et al. Endocr Rev, 2013Kowgawa M  J Bone Miner Res 2013



Osteocytic Connexin hemichannel suppress breast

cancer growth and bone metastases

Zhou JZ et al, Oncogene, 2016 



Osteocytes: take home messages

Connexin 43 (Cx43) is an endogenous bone anti-metastatic factor for 

cancer cells present in osteocytes.

Osteocyte Cx43 proteins function as mechanosensitiveOsteocyte Cx43 proteins function as mechanosensitive

hemichannels that release anti-metastatic molecules like ATP.

Activation of osteocyte Cx43 hemichannels by mechanical

stimulation or bisphosphonate drugs suppresses bone metastases.



Interactions between osteocytes and immune cells

Sims NA, BoneKey, 2014



3. Osteobasts have an important role in the bone 
homing of cancer cells
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4. Role of bone microenvironment bone cells



Interactions between cancer cells and bone microenvironment cells
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Molecular interactions between bone 
microenvironment and cancer cells

Massaguè J, Nature, 2016



Le cellule del sistema immunitario interagiscono 

con osteoblasti, osteoclasti e cellule tumorali

Ginaldi L. Current medicinal Chemistry, 2016
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OS: Bone and liver metastases

Bone
Median OS, months (95% CI)

Nivolumab 18.5 (10.2–NE)

Everolimus 13.8 (7.0–16.4)

HR (95% CI), 0.72 (0.47–1.09)

Liver
Median OS, months (95% CI)

Nivolumab 18.3 (13.4–26.7)

Everolimus 16.0 (8.4–21.6)

HR (95% CI), 0.81 (0.55–1.18)
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5. Role of preneopastic osteoblastic niche



Wang N J Bone Miner Res 2015



Osteoblasts regulate the cancer cell fatus in the 
preneoplastic niche

Bone metastasis: the importance of the neighbourhood.  NATURE REVIEWS. 2016 
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6. The vicious cycle in the  “modern era” 
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….in summary

1. High bone turnover increases the risk of new bone 
metastases and of skeletal progression

2. The osteocytes have an important role in bone turnover 
regulation and in the metastatization process

3. The osteoblasts have an important role in the bone 3. The osteoblasts have an important role in the bone 

homing of cancer cells
4. The cells of bone microenvironment interact with the 

cancer cells (the new era of osteoimmunology)
5. The importance of preneoplastic osteoblastic niche
6. The vicious cycle in the  “modern era” 
7. Targeting immune system suppression can translate in 

targeting bone metastases



I believe in a “bone revolution”

• We moved from the “Seed and Soil” to the preneoplastic
niche “era”: the cancer cells know where to go before
homing bone and how to go away from the bone 

• We moved from the osteoclast protagonist to multiple • We moved from the osteoclast protagonist to multiple 
cells interactions in bone microenviroment: new cells, 
new targets, new drugs

• We moved from single molecular pathway to multiple 
molecular interactions in bone microenviroment: new 
pathways, new targets, new drugs
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