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Incidence of BC and BC Bone Metastases
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Sung, Ca Cancer J Clin, 
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Coleman, Clin Cancer Res, 2006
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• Frequency of Breast Cancer Bone Metastases • Negative impact of Bone Metastases on QoL

• Relatively longer survival of Breast Cancer Patients 

Research focus on pathophysiology, treatment and prevention of Bone Metastases from BC

Coleman, BJC, 1998

Survival after first recurrence in the bone Survival after first recurrence in the bone

Briasoulis, Cancer, 2004

Sleletal-related events (SREs)

Coleman, Clin Cancer Res, 2006

Impact of BC Bone Metastases on Survival and QoL
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Management of BC bone metastases: BTA

Shao, Cells, 2022

Von Moos, CTR, 2019

Conventional treatments 
for 

BC bone metastases

Goal: 
- SRE prevention 
- Pain reduction

QoL improvement 



BTA: Bisphosphonates and Denosumab

Differences among 3 generations of bisphosphonates

The 3 generations of Bisphosphonates Denosumab:
the first, and to date only, RANKL-targeted

monoclonal antibody

Gampenrieder, Breast Care, 2014

Shao, Cells, 2022

Casimiro, Cells, 2021



BTA: Bisphosphonates

Studies of BTA for solid tumors with bone metastases/MM

Zoledronic Acid vs Placebo in Japanese Women With Bone Metastases From BC: A Randomized, Placebo-Controlled Trial 

Primary endpoint

Kohno, JCO, 2005

Coleman, Nature Reviews, 2020



BTA: Bisphosphonates
Forest plot of comparison: Overall risk of SRE in BC bone metastases: bisphosphonate versus control

Median time to SRE in in BC bone metastases: 
bisphosphonate versus control

Wong, Cochrane, 2012

Bone pain in BC bone metastases: 
bisphosphonate versus control



BTA: Bisphosphonates

QoL in BC bone metastases: 
bisphosphonate versus control

Median Survival in BC bone metastases: 
bisphosphonate versus control

Wong, Cochrane, 2012



BTA: Denosumab
Phase III RCTs comparing zoledronic acid (4 mg every 4 weeks iv) with 

denosumab (120 mg every 4 weeks sc) in bone metastatic solid tumors

Time to first SRE Overall survival Time to disease progression

Denosumab Compared With Zoledronic Acid for the Treatment of Bone Metastases in BC Patients

Integrated analysis of 3 head-to-head studies (n=5723)

Von Moos, CTR, 2019

Stopeck, JCO, 2010

Gampenrierder, Breast Care, 2014



BTA: Denosumab

BC trial: 
Adverse Events

Summery of AEs Sun, Am J Clin Oncol, 2013

Kohno, JCO, 2005



BTA: Guidelines
Algorithm for use of BTA for bone metastases bone disease

Coleman, Annals of Oncology, 2020

Open Issues

Von Moos, CTR, 2019



BTA: Guidelines
Optimal dose frequency: de-escalation vs standard dosing

Dosing Interval Non-Inferiority Trials: Zoledronic Acid

Van Poznak, JCO, 2017

Meta-analysis for SRE in Bone Metastases BC patients

Ibrahim, Reviews, 2015



BTA: Guidelines

Optimal duration of treatment and validity of intermittent treatments

Gennari, Annals of Oncology, 2021

Coleman, Annals of Oncology, 2014
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Prevention of Bone Metastases in Early BC

Adjuvant BTA therapy

Coleman, Annals of Oncology, 2014

Riggs, The Journal of Clinical 
Investigation, 2000



Adjuvant Bisphosphonates and Bone Recurrence in Early BC
EBCTCG, Lancet, 2015

26 trials, 18766 participants

Bone recurrence BC mortality
Premenopausal

Postmenopausal

Premenopausal

Postmenopausal



Adjuvant Denosumab and Bone Recurrence in Early BC
Coleman, Lancet Oncol, 2020

Bone metastasis-free survivalStudy design



Adjuvant Denosumab and Bone Recurrence in Early BC
Coleman, Lancet Oncol, 2020

Cumulative incidence of bone metastasis as site of first recurrence 



Adjuvant Denosumab and Bone Recurrence in Early BC
Adapted from Gnant, Lancet, 2015, Gnant, 
Lancet Oncol, 2019 and Gnant, ASCO, 2022

Time to first clinical fracture Disease-free survival
Median 

follow-up:
6 years



Adjuvant Denosumab and Bone Recurrence in Early BC
Gnant, ASCO, 2022

Overall survivalBMFS



▪ Zoledronate or denosumab are recommended in all BC patients with bone metastases for the
prevention of SRE, regardless of symptoms

▪ Lack of differences in PFS and OS: the best choice between these two agent remain open:

In favor of Denosumab:
➢ Greater efficacy in clinically relevant endpoints 

(time to first and subsequent SRE in a phase III trial)
➢ Ease of subcutaneous injection
➢ Lower rate of renal toxicity

In favor of Zoledronate:
➢ Lower rate of hypocalcemia
➢ Slightly lower rates of ONJ
➢ Significantly lower costs

➢ Zoledronate and Denosumab: potential strategies to modify the complex interactions within the bone
microenvironment, particularly when estrogen deprivation therapy results in excessive bone turnover

➢ It is crucial to identify patients who would benefit most from preventive BTA therapy
Randomized phase III ENDEAVOR study (NCT03324932): Denosumab's effect on BMD in early BC treated
with adjuvant AI, with DFS and OS as secondary endpoints.

Conclusions

▪ Future perspective: prevention of over metastases
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