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PTH(1–34): parathyroid hormone (1–34).
Wickham R. Clin J Oncol Nurs. 2011;15:E90–E104.

Pharmacological treatment of
osteoporosis

Treatment Action

Estrogen replacement therapy
Selective estrogen receptor modulators 
(SERMs)
Calcitonin
Bisphosphonates
Denosumab
Strontium ranelate (?)

Inhibit bone turnover 

Maintain or increase bone mass

Reduce fracture risk

PTH (1–34)
Romosozumab
Abaloparatide

Stimulates bone turnover 

Maintain or increase bone mass

Reduce fracture risk



Denosumab, a RANK Ligand Inhibitor, Inhibits Osteoclast Formation, 
Function, and Survival
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Phase 3 randomised FREEDOM trial 
and open-label extension

22-24% of patients with vertebral
fracture at baseline

Bone HG et al, Lancet Diab Endocrinol 2017





Riduzione del rischio di frattura osteoporotica 
post-menopausale (trattamento vs placebo)

Vertebrale Femorale Non-vertebrale

Alendronato            -44%         -40%               -17%

Risedronato            -36%         -26%               -20%

Ibandronato            -31%            NS                 NS

Zoledronato ev            -56%         -42%               -21%

Denosumab            -68%         -39%               -19%

Teriparatide            -74%            NS               -39%   

 



Network meta-analysis for secondary prevention with active drugs vs.placebo

Wen F et al, PLOS One 2020
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Clustered ranking plot of drug intervention for secondary prevention of osteoporotic fractures

Wen F et al, PLOS One 2020
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Fractures after discontinuation of denosumab

Brown JP et al JBMR 2013



Absolute change in BMD during denosumab treatment and after discontinuation 

Tutaworn T et al Osteoporosis Int 2023



2020



Leder BJ et al, Lancet 2015

DATA-Switch STUDY



Frontiers in Endocrinology 2022 



Network meta-analyses indicating the RR of vertebral fracture in breast cancer

Network meta-analyses indicating the BMD in breast cancer

Nicolopoulos K et al Arch Osteop 2023



Mean percent changes from baseline of BMD in pts undergoing ADT for non- 
metastatic PC (treated independently of BMD and fracture risk)

Smith MR et al, 2009HALT study  - 1468 patients enrolled



Cumulative incidence of new vertebrale fractures at 12, 24 and 36 months of 
treatment in patients receiving ADT for non-metastatic prostatic cancer

Smith MR et al, 2009



Riduzione del rischio di frattura in pazienti in ADT trattati con denosumab

Galvano A et al, 2019
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Palumbo I et al Anticancer Res 2023
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