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∙ An update on FRAX and the clinical use of TBS

∙ Fracture Liaison Service (FLS) program for secondary fracture prevention

∙ Do high and very high fracture risk really matter? 

∙ Preventing bone loss after Denosumab

∙ News on Bisphosphonates and updated guidelines
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An update on FRAX and the clinical use of
Trabecular Bone Score (TBS)

31.08.2023
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FRAX tool: 
Calculation of the 10y risk for major osteoporotic and hip fracture

https://frax.shef.ac.uk/FRAX/tool.aspx?country=158, 
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(+) relatively simple tool with a small number of variables

(+) incorporated in many guidelines worldwide

31.08.2023

Strengths and limitations of FRAX 

SVGO Guidelines, Swiss Med Wkly 2020 
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(+) relatively simple tool with a small number of variables

(+) incorporated in many guidelines

(-) some important variables influencing
fracture risk are not considered (i.e. falls)

(-) No «dose response» glucocorticoids

(-) Number, type, and time since last fracture

31.08.2023

Strengths and limitations of FRAX 

SVGO Guidelines, Swiss Med Wkly 2020 



Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

31.08.2023

Recency and type of fracture: 
HR to sustain a MOF after different index fractures

Adapted from Kanis et al, Osteoporosis Int 2018

Hazard ratio compared with whole population n=18872

Time (years) after the index fracture
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The fracture risk is highest in the first 2 years after a fracture, 
and remains increased even 10y thereafter

Adapted from Kanis et al, Osteoporosis Int 2018

Imminent fracture risk

= fracture risk within the
first 2 years after the
fracture

compared with whole population n=18872
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HR to sustain another fracture is site-dependent

Adapted from Kanis et al, Osteoporosis Int 2018

compared with whole population n=18872
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New FRAX model and FRAXplus ® 

frax.shef.ac.uk/FRAX/
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FRAXplus® – Beta version

frax.shef.ac.uk/FRAX/
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FRAXplus® – Beta version

frax.shef.ac.uk/FRAX/
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FRAXplus® – incorporating type and time since last fracture

frax.shef.ac.uk/FRAX/
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31.08.2023
frax.shef.ac.uk/FRAX/

FRAXplus® – incorporating type and time since last fracture
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FRAXplus®

frax.shef.ac.uk/FRAX/

1 FRAX Calculation = 1 EUR
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Trabecular Bone Score (TBS) is a 
validated index of bone microstructure

31.08.2023
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1) Fracture prediction in postmenopausal osteoporosis
 independent of BMD and clinical risk factors
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1) Fracture prediction in postmenopausal osteoporosis

2) Fracture prediction in secondary osteoporosis, in which BMD 
underestimates fracture risk 
∙ Type 2 diabetes
∙ Chronic kidney disease
∙ Patients treated with glucocorticoids 
∙ Rheumatologic diseases
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1) Fracture prediction in postmenopausal osteoporosis

2) Fracture prediction in secondary osteoporosis, where BMD 
underestimates fracture risk

3) Initiating treatment
 greatest utility of TBS in individuals close to 

a FRAX intervention threshold
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Fracture Liaison Service (FLS) program for
secondary fracture prevention

31.08.2023
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Osteoporosis treatment gap: 
How many women with high fracture risk are NOT treated? 

Kanis et al, Arch Osteoporos 2021
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31.08.2023 Kanis JA & Johnell O, J Endocrinol Invest 1999, Mitchel PJ, Osteoporosis Review 2009

The «osteoporosis career»: 
50% of all patients with a hip fracture have had another fracture before
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31.08.2023 Kanis JA & Johnell O, J Endocrinol Invest 1999, Mitchel PJ, Osteoporosis Review 2009

The «osteoporosis career»: 
50% of all patients with a hip fracture have had another fracture before

(missed) 
Opportunities for
intervention
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Lancet Healthy Longev. 2021
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Lancet Healthy Longev. 2021
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Lancet Healthy Longev. 2021
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The proportion of older adults will further increase
Old-age dependency ratio = ratio of population aged ≥ 65y to the population aged 15-64 y   

Lancet Healthy Longev. 2021, reprinted from World Population Prospects Vol II 2017
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Approach: Fracture Liaison Service (FLS)

International program for secondary fracure prevention – Capture the
fracture

 «Making the first fracture the last fracture»
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31.08.2023

Fracture Liaison Service (FLS)

∙ Coordinator-based program in a clinic

∙ Goal: To capture patients aged > 50/60y who present with a fracture by an FLS-
coordinator

∙ If it’s a fragility fracture, screening for osteoporosis and treatment are offered

∙ The patient is followed-up to ensure further treatment / adherence

Van den Bergh JP, Nat Rev Rheumat 2012
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Fracture Liaison Service: successful and cost-effective

∙ Increase in osteoporosis treatment and adherence

∙ Significant reduction of further fractures

31.08.2023

Axellson et al, JBMR 2020
Kanis et al, Arch Osteoporos 2021
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Significant reduction of further fractures after an index fracture

Li et al, Osteopor Int, 2021

-30%
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Fracture Liaison Service: successful and cost-effective

∙ Increase in osteoporosis treatment and adherence

∙ Significant reduction of further fractures

∙ Significant reduction of mortality

31.08.2023
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Significant reduction of mortality after a fracture

Li et al, Osteopor Int, 2021

-35%
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-33%Further fractures -16%Mortality

Vranken et al, JBMR, 2022
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Fracture Liaison Service: successful and cost-effective

∙ Increase in osteoporosis treatment and adherence

∙ Significant reduction of further fractures

∙ Significant reduction of mortality

∙ Cost-effective in all age ranges

31.08.2023

Wu et al, Osteopor Int, 2018
Cooper et al, Osteopor Int, 2012

McLellan et al, Osteopor Int, 2011
Vranken et al, submitted
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«Map of best practice» of the IOF: 860 FLS from 54 countries

https://www.capturethefracture.org/map-of-best-practice
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Do high and very high fracture risk
really matter ?

31.08.2023
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31.08.2023 SVGO Guidelines, Swiss Med Wkly 2020 
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The risk of another fracture is very high especially
in the first 2 years after the index fracture

Adapted from Kanis et al, Osteoporosis Int 2018

Imminent fracture risk

= fracture risk within the
first 2 years after the
fracture

compared with whole population n=18872
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Bouxsein et al., JBMR 2019

Greater improvements in BMD are strongly associated with
greater reductions in vertebral and hip fractures

31.08.2023

Meta-
regression of
38 placebo-
controlled trials
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Bouxsein et al., JBMR 2019

Greater improvements in BMD are strongly associated with
greater reductions in vertebral and hip fractures

31.08.2023

Meta-
regression of
38 placebo-
controlled trials
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Sequentielle 
Therapie:
BMD nach 2 J im 
Vergleich

McClung et al., Osteoporosis and Sarcopenia 2018

BMD changes after 2 years of different agents

31.08.2023
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Overview on Speed & Magnitude of different treatment effect on BMD

Black JAMA 2006
Harris JAMA 
1999
Black JBMR 2015
Black NEJM 2007
Saag 2017
Neer 2001

Approach: «Anabolics first» in very high fracture risk patients

31.08.2023
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Observational study investigating the effect of prior treatment on the
treatment response of Romosozumab followed by Denosumab

Ebina et al., Osteoporosis Int 202231.08.2023

Approach: «Anabolics first» in very high fracture risk patients



Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

Preventing bone loss / rebound after Denosumab

31.08.2023
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Predictors of bone loss after stopping Denosumab

∙ Duration of treatment (> 3y) – Cosman et al, 2022

∙ Good BMD response to Denosumab – several studies

∙ Prevalent vertebral fractures – Burckhart et al, 2021

∙ No previous oral BP’s - Burckhart et al, 2021

∙ Bone turnover markers ? - Liebich et al, 2023 
31.08.2023
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Preventing bone loss after Denosumab cessation

∙ Zoledronate infusions – many studies
∙ Alendronate ? – Tutaworn et al, 2023 

∙ NOT Risedronate – Tutaworn et al, 2023
∙ NOT Raloxifene – Ha et al, 2022

31.08.2023



Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

ECTS position statement, JCEM 2021

31.08.2023

Unfortunately, we still observe bone loss
with this regimen
maybe 6 month is not early enough ?
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McDonald et al., Cell 2021

OPG (RANKL inhibition) given for 2 weeks increases BMD in mice, 
followed by a loss similar to rebound after dmab

31.08.2023

OPG: Osteoprotegerin
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McDonald et al., Cell 2021

Serum TRAP (marker of osteoclast activity) decreases rapidly during OPG, 
and immediately overshoots to levels above baseline with OPG-withdrawal

31.08.2023
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Increase in serum TRAP levels precedes the rise in the currently
used serum markers of bone turnover P1NP and CTX

McDonald et al., oral Presentation 2023 
31.08.2023

TRAP = Tartrate-resistant acid phosphatase (TRAP 5b)
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 Early and multiple dosing of ZOL may provide an improved strategy to prevent
bone loss for patients stopping denosumab

McDonald et al., oral Presentation 2023 (unpublished data)31.08.2023
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News on Bisphosphonates and
Updated guidelines



Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

Das Bildelement mit der Beziehungs-ID rId11 wurde in der Datei nicht gefunden.

31.08.2023 Grey et al., JBMR 2022

BMD after one dose of Zoledronate 5mg is stable for almost 10 years
 potential value in the strategies to prevent osteoporosis
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Women starting ZOL who experience an Acute-Phase-Reaction have a larger 
treatment-related reduction in vertebral fracture risk compared to those without

Black et al., JBMR 2022
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Paccou et al., Bone 202231.08.2023
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Updated guidelines / Position statements in 2022

31.08.2023
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Thank you
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