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Osteopenia Osteoporosis Fractures

Sarcopenia Falls

Rosenberg, I H, J Nutr 2007;127:9905-9915.



Fractures

Falls



Pasco et al. In: Osteosarcopenia: Bone, Muscle and Fat Interactions. Ed: G. Duque



Osteosarcopenia

Kirk et al, Aging Med. 2019



Osteosarcopenia: A growing concept

Source: Pubmed



Pathophysiology



Osteosarcopenia: A case of geroscience

Kirk et al, Aging Med. 2019



Osteosarcopenia: 

Muscle and bone interactions

Common mechanisms

Defective muscle leads to defective bone 

Defective bone leads to defective muscle



Common mechanisms





Fat infiltration of 

muscle and bone



Stewart et al, Exp Cell Res, 2007



Duque G, BoneKey-Osteovision. 2008



Duque et al, Curr Osteoporos Rep. 2018

Osteosarcopenia as a lipotoxic disease

Sfyri et al, J Biomed Sci. 2017





Andrés V , González J M J Cell Biol 2009;187:945-957



Rivas et al, J Gerontol Biol Sci. 2009



Lamin A/C KO mice as a model of osteosarcopenia

Tong et al., Mech Ageing Dev. 2011



Hormones and common 

mechanisms of 

osteosarcopenia



Hormones and osteosarcopenia

Kaji. JBM. 2014



Falls

Fractures
Low vitamin D

Vitamin D and osteosarcopenia

Kawao et al. J Cell Biochem. 2015



IGF-I and osteosarcopenia

Kawao et al. J Cell Biochem. 2015



PTH and osteosarcopenia

Suriyaarachchi et al. Maturitas. 2018



Defective muscle 

leads to defective bone



Mechanical factors



Myokines

Kawao et al. J Cell Biochem. 2015

Hamrick MW. Exerc Sport Sci Rev . 2011 



Defective bone leads to

defective muscle 



Osteokines

Kawao et al. J Cell Biochem. 2015

Karsenty et al. Nature. 2012 



Osteosarcopenia: Genetics

Trajanoska et al. Curr Osteoporos Rep. 2019



Osteosarcopenia: Genetics

Medina-Gomez et al. Nat Comm. 2017



Osteosarcopenia: 

A phenotype?



Huo et al. JAMDA. 2014



Osteosarcopenia: 

A continuum?



Osteosarcopenia: 

A dynamic syndrome?



Clinical outcomes



Huo et al. JNHA 2015

Clinical outcomes in osteosarcopenia



Sepulveda-Loyola et al., JAMDA. 2019



Sepulveda-Loyola et al., JAMDA. 2019



Scott et al. J Gerontol: Med Sci. 2018

Osteosarcopenia in men



Bani Hassan et al. Calc. Tissue Int. 2020

Osteosarcopenia and anemia



Pasco et al. J Cachexia Sarcopenia Muscle. 2017

Osteosarcopenia and mortality



How to Diagnose 

Osteosarcopenia? 

Imaging



Bani Hassan et al. Curr Osteoporos Rep. 2019 Bani Hassan et al. Calc Tissue Int. 2019



Therapeutic interventions for osteosarcopenia

4

6

- Pharmacological:

- Growth hormone

- Androgens

- SARMs

- Vitamin D

- Activin signaling inhibitors

-Non-pharmacological:

- Exercise

- Protein supplementation

-Future directions

- FAS Inhibitors

- Myokines/Osteokines?



Non-pharmacological 

interventions
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Vitamin D as an anabolic
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Kirk et al. J Cachexia Sarcopenia Muscle. 2020



Pharmacological interventions
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Activin signalling inhibitors

Laurent MR, et al. Mol Cell Endocrinol. 2016 Sep 5;432:14-36



Myostatin Antibody LY2495655

Becker et al. Lancet Diabetes and Endocrinology, 2015
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Myostatin inhibition – ACE031

Attie et al. Muscle & Nerve. 2012
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Denosumab and muscle

Bonnet et al. JCI. 2019



Denosumab, muscle function and falls risk

Dmab (n = 51) or ZOL (n = 28), combined with vitamin

D supplementation

Phu et al., JAGS. 2019

“Dmab displayed 

positive effects on 

balance,

function, and fear of 

falling, which may 

underlie

reductions in fall 

rates.”



Osteosarcopenia: treatment

Fatima et al, Ther Adv Musculoskelet Dis. 2019 



How to approach osteosarcopenia in clinical 

practice?

Kirk et al. J Cachexia Sarcopenia Muscle. 2020



Future Directions
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XCerulenin



Bermeo et al. Bone, 2019

Inhibition of fatty acid synthase increases 

bone mass



Bermeo et al. Bone, 2019

Inhibition of fatty acid synthase improves 

muscle mass and strength

Bermeo et al. Submitted data



Osteosarcopenia: A geriatric giant

Geriatric Giants

• Instability

• Immobility

• Incontinence

• Intellectual impairment
Bernard Isaacs

AFP, 2018
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THANK YOU

On behalf of IOF and ESCEO, we thank you for your
participation in this joint webinar.


