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Der Inhalt des folgenden Vortrages wurde erstellt im Bemühen um größtmögliche Objektivität und Unabhängigkeit.

Als Referent weise ich darauf hin, dass es persönliche Verbindungen zu Unternehmen gibt, deren Produkte im

Kontext des folgenden Vortrages von Interesse sein könnten. Dabei handelt es sich um die folgenden Unternehmen

und Verbindungen



Baron & Kneissel, Nat Medicine 2013

Wnt-Signalling, Sclerostin and Bone

Across all studies, increases in bone mass were observed as a result of

pathway activation, and decreases in bone mass were observed as a

result of pathway inhibition.
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Baron & Kneissel, Nat Medicine 2013

Wnt-Signalling, Sclerostin and Bone



Riggs et al., JBMR 2005, Drugs Used to Treat Osteoporosis - The Critical Need for a Uniform Nomenclature Based on Their Action on Bone Remodeling

Bone Remodelling



Langdahl et al., Therapeutic Advances in Musculoskeletal Disease 2016, Bone modeling and remodeling - potential therapeutic targets
Baron & Kneissel, Nat Medicine 2013

Therapeutic Interference with Bone Turnover



Appelman-Dijkstra, Papapoulos, Drugs 2015, Modulating Bone Resorption and

Formation in Opposite Directions, Anti-Sclerostin, Osteoporosis

Formation vs Resorption

Sclerostin simulates production of

RANKL by neighboring osteocyctes
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Adapted from: Padhi D, et al. J Bone Miner Res. 2011;26:19-26.
McClung, ASBMR, 2012

Romosozumab and Bone Turnover



McClung et al. ASBMR 2014

Effects of 2 Years of Treatment With Romosozumab Followed by 

1 Year of Denosumab or Placebo in Postmenopausal Women 

with Low Bone Mineral Density.

Romosozumab and Bone Turnover



Cosman et al., NEJM 2016

FRAME - Bone Turnover and BMD

12 Mo 12 Mo



12 Mo 12 Mo

FRAME – Fracture risk

Cosman et al., NEJM 2016



Continued Fracture Risk Reduction

After 12 Months of Romosozumab

Followed by Denosumab Through

36 Months in the Phase 3 FRAME

(FRActure study in

postmenopausal woMen with

ostEoporosis) Extension.

Lewiecki 2017, J Bone Miner

Res 32 (Suppl 1) #1071



Fracture Risk Reduction After 12 Months of

Romosozumab Followed by Denosumab

Through 36 Months in the Phase 3 FRAME

Romosozumab followed by DMAb ….reduced new vertebral, clinical, and non-

vertebral fracture risk vs Pbo followed by DMAb for 24…..underscoring a potential

foundational effect of Romo.
Lewiecki 2017, J Bone Miner Res 32 (Suppl 1) #1071



Saag, NEJM 2017

A Randomized Alendronate-Controlled Trial of

Romosozumab: Results of the Phase 3 ARCH Study (Active-

contRolled fraCture study in postmenopausal women with

osteoporosis at High risk)



Possible underlying mechanisms:

- Role for sclerostin in vasc. regeneration: SOST is expressed in aortic vascular smooth muscle 

- Alendronate / BP might be cardioprotective, and the rate of cardiovascular events in the 

romosozumab group appears relatively higher than expected

- The number of adverse events was small, leading to the possibility of a type I error

Saag, NEJM 2017

Observed imbalance in CV SAEs compared 

with ALN not seen in the FRAME study 

A Randomized Alendronate-Controlled Trial of Romosozumab: Results

of the Phase 3 ARCH Study (Active-contRolled fraCture study in

postmenopausal women with osteoporosis at High risk)



Ott, Kidney Int 2015, Bone cells, sclerostin, and FGF23 - what’s bred in the bone will come out in the flesh

Wnt-Signalling, Sclerostin and the vasculature



Wnt-Signalling, Sclerostin and the vasculature

Nguyen-Yamamoto et al., JCI Insight 2019: Sclerostin can inhibit BMP2-induced transdifferentiation of 

osseous cells in the arterial wall and reduce arterial calcification
Tartaglione et al., PLoS one 2017: Sclerostin indirectly increses FGF-23 ans inhibits 1,25D synthesis

Sclerostin can inhibit BMP2 - induced

transdifferentiation of osseous cells in the arterial wall

and reduce arterial calcification

CKD: reduced renal / reactively

increased local 1a Hydroxylase

acitivty

=> decreased BMP2

prod. in bone, stimulated

sclerostin production

Intracellular 1,25D stimulates Sclerostin synthesis. Sclerostin,

through inhibition of PHEX (an FGF23 inhibitor), indirectly

increases FGF23

production. Also, Sclerostin inhibits 1,25D synthesis through

direct (inhibition of renal 1-αOH-ase) and indirect (stimulation

of FGF23) effects.



A Phase III Randomized Placebo-Controlled Trial to Evaluate Efficacy and

Safety of Romosozumab in Men With Osteoporosis

Conclusions: Treatment with romosozumab for 12 months increased the spine and hip BMD compared with

placebo and was well tolerated in men with osteoporosis.
Lewiecki et al., J Clin Endocrinol Metab 103: 3183–3193, 2018

BRIDGE Study, n=245 men, 55-

90y

Ramdom. 2:1, Romo vs PBO

Primary efficacy endpoint was percentage change from baseline in LS BMD at month 12



Bovijn et al., BioRxiv 2019, Lifelong genetically lowered sclerostin and risk of cardiovascular disease

Meta-Analysis Romosozumab and Risk of Cardiovascular Events

Genetically and therapeutically lowered sclerostin leads to higher risk of cardiovascular events. Rigorous evaluation of the 

cardiovascular safety of romosozumab and other sclerostin inhibitors is warranted. 



Transition to a bone-forming agent is

common practice in patients treated with

bisphosphonates, such as those who fracture

while on therapy. In such patients,

romosozumab led to gains in hip BMD that

were not observed with teriparatide. These

data could inform clinical decisions for

patients at high risk of fracture

Romosozumab vs Teriparatid following oral Bisphosphonates

Langdahl, Lancet 2017



Bone Mineral Density Effects of various Combination

Treatment Regimens

McClung, Osteoporosis and Sarcopenia 2018



Kendler et al., Osteoporos Int 2019, Bone mineral

density gains with a second 12-month course of

romosozumab therapy following placebo or denosumab

Bone mineral density gains with a second 12-month

course of romosozumab therapy following placebo

or denosumab



Kendler et al., Osteoporos Int 2019, Bone mineral density gains with a second 12-month course of romosozumab therapy following placebo or denosumab

Bone mineral density gains with a second 12-month

course of romosozumab therapy following placebo

or denosumab



Shoeback et al., JCEM 2020, Pharmacological

Management of Osteoporosis in Postmenopausal 

Women - An Endocrine Society Guideline Update

Fracture Risk BMD, Hip or Spine,

T-Score
Fx History (Hip + Spine) FRAX 10y Fracture risk, Hip

FRAX 10y Fracture risk, Major 

osteop. Fracture

Low > -1.0 none < 3% < 20%

Moderate > -2.5 none < 3% < 20%

High ≤ -2.5 one ≥ 3% ≥ 20%
Very high ≤ -2.5 multiple n.a. n.a.

“…romosozumab, a monoclonal antibody

targeting sclerostin, for the prevention of

fractures and concluded that this agent

can be considered a treatment option for

postmenopausal women at very high risk

for osteoporotic fracture”

Endocrine Society Guideline 

Update 2020



Alle großen Leute waren einmal Kinder, 

aber nur wenige erinnern sich daran.

Antoine de Saint-Exupéry


