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PRE-CONGRESS1
INTRODUCTION—OSTEOPOROSIS VS RENAL
OSTEODYSTROPHY

P. Evenepoel

'Department of Medicine, Division of Nephrology University
Hospital Gasthuisberg, Leuven, Belgium

In patients with chronic kidney disease (CKD), optimal control of
mineral and bone disorder (MBD) is important not only to preserve
cardiovascular health, but also to prevent debilitating skeletal com-
plications. Patients with CKD experience a multifold increased
fracture risk compared to age and sex matched controls and the risk of
mortality following a hip fracture is substantially higher. Most cum-
bersome, the treatment gap, being already huge in postmenopausal
women is even more pronounced in patients with CKD. Lack of
evidence from randomized controlled trials, fear for complications,
and incomplete understanding of the complex pathophysiology of
bone fragility in CKD fuel therapeutic inertia. Participants of the 2023
Madrid CKD-MBD KDIGO Controversies Conference raised the
concern that the term ROD may represent a roadblock to managing
fracture risk as it fosters an overly PTH- and calcium—phosphate-
centric approach to bone disease management. Therapies focusing on
these pathogenic drivers, however, failed to meet expectations.
Conference participants argued that treatment of renal bone disease
should be re-centered to the skeleton itself and that a change in ter-
minology might facilitate this paradigm shift. The term CKD-
associated osteoporosis was proposed to acknowledge and emphasize
that ROD is a disorder of bone strength that increases fracture risk in
the setting CKD. Diagnostic work up and therapy will be similar to
what is proposed for other osteoporosis conditions, but need to be
individualised with knowledge of CKD. While CKD-MBD bio-
chemical abnormalities cannot be dissociated from the relevant
clinical outcomes of bone loss and fractures, additional efforts are
needed to better understand mechanisms by which uremia, altered gut
and immune systems, inflammation, and medications affect the CKD-
associated osteoporosis phenotype. The bone phenotype can be
assessed by bone imaging and bone biomarkers. Within the new
framework, the treatment targets of PTH should be considered in the
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context of bone phenotype. This makes sense if we consider that a key
feature of hyperparathyroidism in CKD is a reduced and variable
skeletal response to PTH. The metabolic bone component of CKD-
associated osteoporosis is best evaluated by a bone biopsy. However,
the key parameter of bone turnover, which has implications for
treatment options, can be non-invasively assessed using bone turnover
markers.

PRE-CONGRESS2
BONE HISTOLOGY—OSTEOPOROSIS VS RENAL
OSTEODYSTROPHY

D. W. Dempster]

"Vagelos College of Physicians and Surgeons of Columbia
University, New-York, United States

Histomorphometric analysis of the iliac crest bone biopsy is one of
the most powerful techniques to study bone metabolism. It owes its
strength to the ability to produce, high quality undecalcified sections
of bone and the use of tetracycline antibiotics to provide dynamic
assessment of bone formation rate, as well as disorders of mineral-
ization. In the 1960’s through the 1980’s the technique was used
widely in the clinical assessment of patients with bone disease.
Nowadays, with the advent of bone densitometry and biochemical
markers of bone turnover, the technique is rarely used in a clinical
setting, except in the management of patients with renal osteodys-
trophy (RD).

In this setting, biochemical markers are poor predictors of bone
turnover and densitometry does not distinguish between osteomalacia
and other manifestations of RD. The biopsy has taught us that RD can
present in several distinct forms: high bone turnover (osteitis fibrosa),
osteomalacia, low turnover (adynamic bone) and mixed bone disease,
commonly referred to under the umbrella of CKD-MBD. Concomi-
tantly, patients with CKD-MBD also frequently present with
osteoporosis.

The speaker will compare the histomorphometric profile of
patients with osteoporosis in the setting of CKD-MBD with that in
postmenopausal and age-related osteoporosis. He will also present
examples of the effects of approved osteoporosis medications on bone
structure and turnover in patients with CKD-MBD, as revealed in
paired bone biopsies before and after treatment.
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PRE-CONGRESS3
DIAGNOSIS: BIOCHEMISTRY & IMAGING—
OSTEOPOROSIS VS. RENAL OSTEODYSTROPHY

T. L. Nickolas'

'David C. and Betty Farrell Professor of Medicine Chief, Division of
Bone and Mineral Diseases Washington University School of
Medicine, St. Louis, United States

Distinguishing osteoporosis from renal osteodystrophy remains a
major challenge in clinical practice. While both conditions lead to
bone fragility and an increased risk of fractures, their underlying
pathophysiology differs, necessitating distinct diagnostic and thera-
peutic approaches.

Imaging techniques such as dual-energy X-ray absorptiometry
(DXA) are widely used for assessing bone mineral density (BMD)
and diagnosing osteoporosis and monitoring treatment efficacy.
However, DXA alone cannot differentiate osteoporosis from the bone
disorders associated with chronic kidney disease (CKD), including
disorders of turnover and mineralization.

Biochemical markers offer a more nuanced, non-invasive
approach to distinguish these conditions. Serum parathyroid hormone
(PTH) and bone turnover markers, such as bone-specific alkaline
phosphatase (BSAP) and tartrate-resistant acid phosphatase 5b
(TRAP5b), provide insight into bone remodeling activity. In CKD,
abnormalities in calcium, phosphate, fibroblast growth factor-23
(FGF-23), and vitamin D metabolism further contribute to bone
pathology.

Besides DXA, advanced imaging techniques, such as high-reso-
lution peripheral quantitative computed tomography (HR-pQCT),
trabecular bone score (TBS) and hip structural analysis, may help
assess cortical and trabecular microarchitecture, potentially improv-
ing the differentiation between osteoporosis and renal osteodystrophy.
Serial HR-pQCT imaging and PET/CT imaging may even provide
insight into bone remodeling activity. However, these methods are not
yet widely implemented in routine clinical practice.

A comprehensive diagnostic approach that integrates biochemical
assessment with imaging findings is essential for more accurate non-
invasive identification of bone disease in patients with CKD. This
distinction is critical for guiding appropriate treatment strategies, as
antiresorptive and anabolic therapies commonly used for osteoporosis
may be contraindicated or require caution in patients with CKD-
related bone disorders.

PRE-CONGRESS4

VASCULAR CALCIFICATION IN CHRONIC KIDNEY
DISEASES- METABOLIC BONE DISEASES & ASSOCIATED
OSTEOPOROSIS

Z. A. Massy"2

'AURA (Association pour I’Utilisation du Rein Artificiel), Paris,
France, “Centre for Research in Epidemiology and Population Health
(CESP), Paris-Saclay University, Versailles Saint Quentin University,
INSERM U1018, Clinical Epidemiology Team, Villejuif, and FCRIN
INI-CRCT, Nancy, France

Chronic Kidney Disease (CKD) affects nearly 10% of the population.
Individuals at all stages of CKD have a higher risk of developing
cardiovascular calcification (CVC) and bone fragility. The latter is
due to the CKD-associated bone and mineral disorder (CKD-MBD),
frequently and age- and sex- dependent osteoporosis.
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CVC presence is correlated with higher cardiovascular and all-
cause mortality risk. Clinical, epidemiological and imaging evidence
links arterial and valvular calcifications to arterial stiffness, valve
stenosis and/or regurgitation in patients with CKD. CVC results from
complex cellular interactions involving the endothelium, vascu-
lar/valvular cells (i.e., vascular smooth muscle cells, osteoblast-like
cells, valvular interstitial cells and resident fibroblasts), and mono-
cyte-derived macrophages. CKD is associated with various metabolic
dysregulations such as inflammation and accumulation of uremic
toxins, favoring the genesis and the progression of CVC. CKD, which
is a model of accelerated aging, is but one key factor for the devel-
opment of CVC in such patients.

Bone fragility is due to reduced bone quantity, reflected by
decreased bone mineral density (BMD), as well as impaired bone
quality, reflected by abnormal bone turnover, mineralization, matrix
composition, collagen fiber arrangement, and microarchitecture. CKD
related osteoporosis is an additional mechanism predisposing to
increased fracture risk, and a higher risk of fracture-associated mor-
tality. The incidence of fractures increases with the progression of
CKD, in favor of a CKD-specific bone disorder. Since the relationship
between BMD and bone fracture is less marked in patients with CKD
than in the general population the predictive value of low BMD for
type of bone disease and fracture risk is lower in those with kidney
failure. This is due to a more complex pathophysiology of bone fra-
gility in CKD, resulting from a combination of age-related factors,
disturbances of mineral and endocrine metabolism, sex-related hor-
monal deficiencies, uremic toxins and inflammation.

A large number of studies on CKD patients have demonstrated
associations between CVC and bone pathologies. The nature of these
associations is not yet completely understood. It could result from 1) a
direct action of molecules secreted by bone on vascular structure and
function; 2) compromised skeletal blood supply secondary to alter-
ations of bone vessel structure and reduced blood flow; and 3)
common factors acting on both bone remodeling and CVC. Uremic
toxins, senescence, and inflammation are probably the principal
common pathways linking bone and arterial pathologies. Some of
these common risk factors are modifiable and represent potential
targets for intervention.

PRE-CONGRESS5
CURRENT THERAPEUTIC OPTIONS—OSTEOPOROSIS
(OP) & RENAL OSTEODYSTROPHY (ROD)

S. Mazzaferro'
'Sapienza University of Rome, Roma, Italy

In agreement with the definition of OP, ROD is now regarded as a
secondary type of OP. Chronic renal failure patients (CRF) experi-
ence a long clinical history of progressive metabolic derangements in
mineral and bone homeostasis, with variable degrees of bone material
properties derangements and bone fragility. Importantly, the different
types of substitutive therapies (hemo- or peritoneal dialysis or
transplantation) can differently impact bone disease. Accordingly, the
first step when evaluating OP & ROD is to aim at phenotyping the
CREF patients by means of biomarkers and instrumentals. Predictably,
lower glomerular filtration rates (GFR) will be associated with more
severe metabolic derangements, but also with lower renal excretion of
bone markers. For this reason, the diagnostic value of serum PTH,
whose levels are affected by reduced renal excretion and by sub-
optimal standardization of assay methods, has been challenged and
suggested to reflect parathyroid hyperplasia better than bone turnover.
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Thus, type and severity of ROD, if not by the gold-standard bone
biopsy, should be evaluated by bone biomarkers unaffected by
reduced renal excretion. Namely, bone formation should be evaluated
by serum levels of bone specific alkaline phosphatase (BALP) and
intact procollagen type I N-terminal peptide (PINP), while bone
resorption should be estimated with tartrate resistant acid phosphatase
(TRAPS5D). Bone mineral density, which underestimates fracture risk
in CRF, is nonetheless recommended for screening and therapeutic
follow-up above the age of 50 years in males and females. Vertebral
morphometry will help identifying asymptomatic fractures thus fur-
ther characterizing patients. Acid base balance and concomitant drugs
will complete the clinical assessment. Therapeutic strategies will first
aim at controlling secondary hyperparathyroidism and then at
affecting bone turnover by choosing among the different anti-osteo-
porotic drugs which are capable of modifying bone formation or bone
resorption. For these drugs, specific pharmacokinetic considerations
are necessary according to the degree of residual GFR and to the
specific requirements of renal patients to avoid side effects. Impor-
tantly, other contributing elements of increased fracture risk (e.g.
lifestyle, diet and drugs) should be taken into account. As a whole,
tailoring therapy is the main challenge in patients with CRF associ-
ated OP.

PRE-CONGRESS6
INTERMITTENT PTH ADMINISTRATION IN THE
MANAGEMENT OF CKD-MBD

. 1
M. Pazianas

'Center for Translational Medicine and Pharmacology, Icahn Sinai
School of Medicine at Mount Sinai, New York, United States

Osteoporosis and chronic kidney disease-metabolic bone disease
(CKD-MBD) often coexist, particularly in the elderly. Intermittent
parathyroid hormone (PTH) therapy is the standard anabolic treat-
ment for osteoporosis and is also used to manage adynamic bone
disease, a common form of renal osteodystrophy.

Phosphorus retention—a hallmark of CKD—begins early, even
before hyperphosphatemia develops, followed by compensatory rises
in fibroblast growth factor 23 (FGF-23) and later PTH to enhance
phosphate excretion. However, phosphate retention alone does not
fully explain CKD-MBD. Equally critical is the delayed PTH
response to calcium-phosphate imbalances in driving the cascade
of events leading to CKD-MBD. It is also imperative to recognize that
the hyperparathyroidism seen in advanced CKD represents secondary
hyperparathyroidism (2° HPT)—a reactive process, not a primary
disorder.

The management of CKD-MBD remains a significant clinical
challenge, as the effectiveness of current therapeutic regimens to
prevent and treat CKD-MBD is limited. Therefore, targeting the
delayed PTH response in the early stages of phosphorus retention may
offer a more effective strategy for preventing disease progression.

Administering intermittent PTH in patients with early stages CKD
could mitigate phosphorus retention before compensatory mecha-
nisms are triggered. This early intervention may help limit or even
avert the rise of FGF-23 and PTH, both of which are key contributors
to the skeletal and cardiovascular complications associated with
CKD. Several studies support this potential outcome. Additional
benefits may include the anabolic effects on bone from intermittent
PTH administration, contrasting with the catabolic effects observed
with continuously elevated PTH concentrations, as well as the pre-
vention of 20 HPT.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): Opening Ceremony Abstracts

OPENING1
REVIVAL OF THE EUROPEAN MEDICINES AGENCY
ACTIVITIES ORIENTED TOWARDS OLDER PEOPLE

F. Cerreta'

'Geriatrics-HTA collaboration-Digital technologies, Evidence
Generation Department, Amsterdam, Netherlands

In 2011 the EMA published its geriatric medicines strategy, and in
2018 was the first major regulatory agency worldwide to issue
guidance on considering frailty rather than chronological age as a
stratification factor in registration clinical trials (Reflection paper on
physical frailty: instruments for baseline characterisation of older
populations in clinical trials). Additional guidance paying specific
attention to age-adapted packaging and formulation followed.

The last 5 years have seen a slowing down of activity due to
resource challenges due to Brexit and Covid. At the end of 2024 a
new group of geriatric experts was nominated to support the EMA
activities. Efficiency and targeted actions are clearly important in a
resource-poor environment: how can healthcare professionals and
patients support an effective implementation of the Geriatric Strategy
to ensure that that medicines for older people are of high quality and
appropriately researched and evaluated throughout their lifecycle?

OPENING2
NEW PERSPECTIVES IN THE MANAGEMENT OF
PATIENTS WITH OSTEOPOROSIS

W. H. Dere'
"Professor Emeritus, University of Utah, Salt Lake City, United States

Osteoporosis is a bone disease affecting a growing number of indi-
viduals globally. Its underlying pathologic processes, such as estrogen
deficiency or the effects of aging on the immune system, impact
multiple organ systems, thus therapeutic interventions targeted for
one organ system may be beneficial or detrimental to others. Fur-
thermore, the clinical impact of aging may not be consistent across
the organ systems, hence targeted interventions for osteoporosis
should continue to be warranted in clinical practice since the majority
of those at high risk of fracture remain untreated or inadequately
treated.

Epidemiologic studies, access to large data sets like UK Biobank,
and reassessment of earlier large trials give us insights into the
potential value of drug targets of the past, like estrogen-based hor-
mone replacement, calcitonin, and beta-blockers. New methods of
drug delivery have or are being evaluated using currently available
molecules such as oral PTH 1-34 and transdermal abaloparatide,
though differences in the pharmacokinetic profiles seem to provide
pharmacodynamic effects which differ from subcutaneous adminis-
tration. Biosimilars such as denosumab biosimilar (CP-T41) will soon
be available. These offer potentially more affordable therapies for
those suffering for osteoporosis.

Clinical syndromes such as osteo-sarcopenia, and sarcopenic
obesity, and the current use of gastric bypass surgery and the impact
of expanded use of incretins give us insights into potential drug tar-
gets. Our greater understanding of myokines, osteokines, and
adipokines provide biological plausibility to these inter-organ rela-
tionships. The strong correlation of aging to bone fragility gives us
additional potential ways to increase bone formation and attenuate
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bone loss. Bone specific senescence-associated secretory phenotype
cells (SASP) and their impact on neighboring cells will be reviewed.

Finally, the genetics revolution, with data from large population
cohorts or family-based studies remain an attractive source of drug
targets. Furthermore, advances in the antibody platforms to include
targeting two or more offending proteins allow greater versatility and
potentially improve benefit-risk profiles for molecules in develop-
ment. However, at this time, the ability to identify older individuals at
highest risk of fracture through polygenic risk scores or other genetic
markers seems limited.

OPENING3
HIGHLIGHTS OF THE GALLERIA BORGHESE

F. Cappelletti'
!Galleria Borghese, Director, Rome, Italy

The Galleria Borghese stands as one of the most extraordinary art
collections in the world, housed within a ’villa of delights’ designed
to showcase its prestigious holdings. Established under the patronage
of Cardinal Scipione Caffarelli Borghese (1577-1633) during the
papacy of Paul V Borghese (1605-1621), the collection rapidly grew
to become one of the most significant of its time. Through strategic
acquisitions and an ambitious architectural vision, Scipione assem-
bled an unparalleled array of masterpieces.

The Museum today displays works by some of the most renowned
artists of the Renaissance and Baroque periods, including Gian Lor-
enzo Bernini, Caravaggio, Raphael, Titian, and Antonio Canova,
among others. It holds the most important collection of Bernini’s
sculptures and a remarkable selection of Caravaggio’s paintings,
alongside ancient sculptures, bas-reliefs, and mosaics. The collection
is presented in its original setting across twenty ornately decorated
rooms, offering an immersive experience that reflects its historical
grandeur.

This presentation explores the unique history, artistic significance,
and curatorial approach of the Galleria Borghese, shedding light on its
role in preserving and celebrating a heritage of exceptional artistic
value.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): Oral Presentations Abstracts

OP1-P815

OBESITY IS RELATED TO POORER FUNCTIONAL
OUTCOMES AMONG INDIVIDUALS WITH
RADIOGRAPHIC KNEE OSTEOARTHRITIS: FINDINGS
FROM THE HERTFORDSHIRE COHORT STUDY

L.D. Wcstbugl, F. Laskoul, F. Kirkham—Wilson', G. Bcvilacqual,
N. R. Fuggle', E. M. Dennison'

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

Objective: Osteoarthritis is the most common joint condition, with
obesity an established risk factor. Although osteoarthritis patients are
advised to maintain a healthy weight, this is often challenging,
especially when pain limits activity. We examined relationships
between obesity and functional outcomes in older community-
dwelling adults with radiographic knee osteoarthritis.

Material and methods: We studied 101 men and 115 women, aged
71-80 years, from the UK Hertfordshire Cohort Study. Participants
completed a questionnaire that ascertained information on health-
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related quality of life (EuroQol-5D) and pain according to the Wes-
tern Ontario and McMaster Universities Osteoarthritis Index
(WOMAC). Knee radiographs were taken and classified according to
Kellgren and Lawrence (K&L) criteria; analysis was restricted to
individuals with radiographic knee osteoarthritis (K&L score > 2 on
either knee). Balance, walking and chair rise scores were assigned,
depending on performance, and used to derive the Guralnik physical
performance score. Binary and ordinal logistic regression were used
to examine obesity status in relation to functional outcomes after
adjustment for age and sex.

Results: Prevalence of obesity (BMI > 30 kg/m?) was 26.7% among
men and 44.3% among women. Odds of having a higher Guralnik
score were lower among obese participants compared to those who
were not obese (p < 0.001). Being obese was associated with greater
odds of reporting at least some problems in the following EuroQol
domains compared to those who were not obese: mobility (odds ratio
[95% CI]: 4.73 [2.52, 8.85], p < 0.001); self-care (3.40 [1.44, 8.02],
p = 0.005); usual activities (4.38 [2.31, 8.30], p < 0.001); and pain
(2.27 [1.24, 4.15], p = 0.008). Obesity was also related to increased
odds of having a WOMAC pain score >0 (2.21 [1.24, 3.95],
p = 0.007).

Conclusions: These findings highlight the strong relationships
between obesity and functional outcomes in community-dwelling
older people with radiographic knee osteoarthritis, and reinforce the
need for support to achieve appropriate weight management.

OP2-P700

DRIVING KNEE OSTEOARTHRITIS STRUCTURAL
PROGRESSOR PROGNOSIS INTO THE NEXT
GENERATION: LEVERAGING MACHINE/DEEP
LEARNING, MICRORNA AND MAGNETIC RESONANCE
IMAGING

A. Jamshidi', O. Espin—Garciaz, T. G. Wilson3, L L0veless3, J.-P.
Pelletierl, S. A. Ali4, J. Martel-Pelletier'

!Osteoarthritis Research Unit/University of Montreal Hospital
Research Centre (CRCHUM), Montreal, Canada, 2Department of
Epidemiology and Biostatistics, University of Western Ontario; Dalla
Lana School of Public Health and Department of Statistical Sciences,
University of Toronto; Department of Biostatistics, Schroeder
Arthritis Institute; Krembil Research In, Toronto, Canada, 3Henry
Ford Health + Michigan State University Health Sciences, Detroit,
United States, “Henry Ford Health + Michigan State University
Health Sciences; Center for Molecular Medicine and Genetics,
Detroit, United States

Objective: Predicting knee osteoarthritis (OA) patients at risk of
rapid structural progression remains challenging. Circulating micro-
RNAs (miRNAs) showed promise as biomarkers for stratifying such
patients. This study aimed to develop a miRNA-based prognosis
model to identify knee OA structural progressors using machine/deep
learning, with structural progressors defined via a methodology using
MRI and X-ray data'.

Methods: Baseline serum miRNAs from 152 Osteoarthritis Initiative
(OAI) participants were isolated, sequenced, and used for model
development. Dimensionality reduction was performed to identify the
most informative miRNAs within the initial set of 456. Key miRNAs
and OA determinants, including age, sex, BMI, and race (Caucasian
and African American), were selected after a comprehensive explo-
ration of 7 feature selection machine learning. The final model was
developed after extensively exploring an array of machine/deep
learning algorithms. The performance of the models was assessed
using AUC, accuracy, sensibility, and specificity. Validation
employed an independent cohort of 30 OAI baseline plasma samples.



Aging Clin Exp Res

Results: Feature clustering reduced the initial set to 107 miRNAs.
Elastic Net was identified as the optimal feature selection model. The
final prediction model utilized an Artificial Neural Network (ANN)
comprised of age and four miRNAs, hsa-miR-556-3p, hsa-miR-3157-
5p, hsa-miR-200a-5p, and hsa-miR-141-3p, and achieved an excellent
performance (AUC, 0.94; accuracy, 0.84; sensitivity, 0.89; specificity,
0.75). The ANN model validation analysis confirmed the model’s
robustness (AUC, 0.81; accuracy, 0.83; sensitivity, 0.71; specificity,
0.94).

Conclusion: This study identifies, for the first time, a microRNA
signature capable of predicting rapid structural progression in knee
OA patients. The model demonstrated strong performance and was
validated in an independent cohort, showcasing its potential for
generalization. The translational potential of this prediction model is
significant, as it will provide clinicians with a valuable tool for per-
sonalized and targeted treatment strategies as well as assist early
identification of high-risk structural progressor patients for inclusion
in trials.

Jamshidi A, et al. Ther Adv Musculoskelet Dis 2020;12:1-12.

OP3-P686

EFFECTIVENESS OF PRESCRIPTION GLUCOSAMINE
SULFATE (PGS) IN A COHORT OF FILIPINO PATIENTS
WITH MILD-MODERATE KNEE OSTEOARTHRITIS (OA)

J. J. Lichauco', C. Walkerz, R. Chiaese® , H. Scott?, S. Venugopal5

"Department of Rheumatology at St. Luke’s Medical Center, Manila,
Philippines, 2Global Medical Affairs, Viatris, United Kingdom,
3Global Medical Affairs, Viatris, Italy, “Global Clinical
Development, Viatris, United Kingdom, 5Global Clinical
Development, Viatris, India

Objective: To evaluate the effectiveness of pGS in reducing the
severity of pain in patients with mild to moderate knee OA pain.
Materials and methods: A multicenter, low interventional parallel-
group 8-week study in Manila, Philippines recruited participants aged
50-70 years with mild to moderate knee OA(diagnosed using
American College of Rheumatology criteria). All patients had base-
line Western Ontario and McMaster Universities Osteoarthritis
Index(WOMAC) score > 40, a BMI < 29.99 and received pGS for
4 weeks. Thereafter patients either remained on monotherapy for a
further 4 weeks or had their pain relief supplemented with celecoxib
200 mg OD depending on patient preference and their response to
treatment with pGS at 4 weeks. This abstract focuses on the pGS
monotherapy arm only. The primary end point was reduction from
baseline in knee pain severity at week 8 based on the WOMAC Pain
and visual analogue scale(VAS) (0 to 100 mm) scores.

Results: Of 324 screened subjects, 281 treated; 244 completed
8 weeks of pGS treatment. At week 8, WOMAC pain scores showed a
significant reduction (least square mean (LSM) change of — 11.96,
P < 0.0001) (Table 1) (Fig. 1A). Similarly, VAS scores showed a
significant reduction compared to baseline(LSM change of — 56.36,
P < 0.0001) (Table 1) (Fig. 1B).
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Conclusion: Prescription Glucosamine Sulfate (pGS) demonstrated a
significant reduction in knee OA pain in patients with mild to mod-
erate osteoarthritis at the end of 8 weeks.

OP4-P1138

SAFETY OF ANTI-OSTEOARTHRITIS MEDICATIONS:
OUTCOMES OF A SYSTEMATIC LITERATURE REVIEW OF
POST-MARKETING SURVEILLANCE STUDIES

G. Honvol, L. Lengeléz, M. Alokail3, N. Al-Daghri4, J.-Y. Reginster3,
0. Bruxére1

'Division of Public Health, Epidemiology and Health Economics,
University of Liége, Liége, Belgium, *Metabolism and Nutrition
Research Group, Louvain Drug Research Institute, UCLouvain,
Université catholique de Louvain, Sint-Lambrechts-Woluwe,
Belgium, *Protein Research Chair, Biochemistry Department, College
of Science, King Saud University, Riyadh, Saudi Arabia, *Chair for
Biomarkers of Chronic Diseases, College of Science, King Saud
University, Riyadh, Saudi Arabia

Baseline Week 8
pGS(n=279) pGS(n=244)
WOMAN pain score(SD) 13.5(2.63) 1.6(2.10)
WOMAN pain score LSM change -11.96(95%Cl;-12.26 t0-11.67)
VAS score(SD) 68.4(10.89) 11.9(12.33)

VAS score LSM change

-56.36(95%Cl; -58.05,-54.67)
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Objective: To identify all the published post-marketing safety
surveillance (PMS) studies on anti-osteoarthritis (OA) medications,
and to describe the characteristics and the main findings of these
studies.

Methods: This study followed the Cochrane guideline for systematic
reviews (SR) of interventions. The Medline, CENTRAL, Scopus, and
TOXLINE databases were comprehensively searched from inception
to November 2023, to include all PMS studies on any anti-OA
medications. The outcomes of the review were any adverse events
(AEs) reported in the included studies.

Results: From 16,990 records retrieved from literature search, 59
articles were included. Most studies investigated non-steroidal anti-
inflammatory drugs (NSAIDs, 27 studies, 28 reports) and intra-ar-
ticular hyaluronic acid (IAHA, 16 studies). Symptomatic slow-acting
drugs for osteoarthritis (SYSADOASs) were assessed in 7 studies, and
corticosteroid injections in 4 studies. Opioids and “herbal mixtures
and other compounds” each were investigated respectively in 3 and 2
studies. Most studies were cohort studies (n = 44), others were case
reports or case series (n = 12), randomized controlled trials (RCTs, 2
reports of a same trial), or case—control study (n = 1). The most
commonly reported AEs with NSAIDs from cohort studies, RCTs,
and case—control studies were gastrointestinal (GI) and/or cardio-
vascular (CV) AEs. Where comparisons between NSAIDs were
made, the overall literature shows a better or similar safety profile for
celecoxib (at a daily dose of 200 mg) compared to other NSAIDs in
regards with the GI, CV, and renal events. Other anti-OA medications
with most commonly reported AEs were: IAHA (injection site pain);
diacerein (GI AEs and reddish urine); avocado—soybean unsaponifi-
ables (GI AEs); non-pharmaceutical grade glucosamine and
chondroitin (allergic reactions, GI disorders); opioids (hip fracture
associated with long-term tramadol use among older adults; and GI
and nervous system disorders with hydrocodone); corticosteroid
injections (increased risk of OA progression); herbal mixtures and
other compounds (GI AEs). There were case reports or case series of
specific AEs with various anti-OA medications that require further
investigations in well designed cohort studies before any definitive
conclusions.

Conclusions: This SR of PMS studies confirms previous evidence on
the safety of anti-OA medications from meta-analyses of phase 3
RCTs. Beyond the findings reported, the limitations of this research
highlight the urgent need of a reporting guideline for PMS studies.

OP5-P553

EFFECT OF TIBOLONE ON CORTICAL AND TRABECULAR
BONE IN POSTMENOPAUSAL WOMEN COMPARED WITH
ESTROGEN THERAPY

G.-A. Cruz—Priegol, P. Clark!, M.-A. Guagnellil, L. Humbert?, S.
Ortiz-Santiago”, L. Castrején-Delgado®, M. A. Sanchez-Rodriguez®

'Hospital Infantil de México-Universidad Nacional Auténoma de
México, Mexico City, Mexico, 23D-Shaper Medical, Spain, Spain,
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3Facultad de Estudios Superiores Zaragoza UNAM, Mexico City,
Mexico

Objective: To evaluate the effects of 2.5 mg/day of tibolone com-
pared to 0.625 mg/day of estrogen and placebo on cortical and
trabecular bone in postmenopausal women at 6 and 12 months of
treatment.
Material and methods: A randomized controlled trial was conducted
in postmenopausal women from Mexico City. Participants were
divided into three groups: A) Tibolone 2.5 mg/day, B) Conjugated
estrogens 0.625 mg/day with medroxyprogesterone 5 mg/10 days,
and C) Placebo.
Hip aBMD was assessed at 6 and 12 months. Cortical and trabecular
bone measurements were obtained using 3D modeling from DXA
scans (3D-SHAPER v2.10.1, Galgo Medical, Spain). Parameters
included cortical vBMD, cortical thickness, cortical surface BMD,
and trabecular vBMD. Comparisons between groups were performed
for these measurements.
Results: There were 22 participants in the tibolone group, 27 in the
estrogen group, and 22 in the placebo group. At 6 months, hip aBMD
increased by 0.34% in the tibolone group but decreased by 0.47% and
0.31% in the estrogen and placebo groups, respectively. Compre-
hensive vBMD increased by 0.77% in the tibolone group and 0.11%
in the estrogen group, while it decreased by 1.04% in the placebo
group.
Trabecular vBMD increased by 1.51% and 0.65% in the tibolone and
estrogen groups, respectively, but decreased by 1.5% in the placebo
group. Cortical thickness increased by 1.69% in the tibolone group
but decreased by 2.17% and 2.75% in the estrogen and placebo
groups, respectively.

3D modeling provided valuable insights into whether changes in
DXA aBMD were driven by trabecular or cortical compartments,
highlighting more pronounced improvements in the tibolone group.
Conclusions: Tibolone therapy demonstrated a trend toward
improvement in all parameters, with increases of up to 2% at the
6-month mark. These findings suggest tibolone could be a viable
alternative to hormonal therapy, offering similar BMD benefits with
fewer adverse effects. Greater improvements are expected with con-
tinued treatment at 12 months.
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VERTEBRAL FRACTURES IDENTIFIED ON LATERAL DXA
IMAGES USING DEEP NEURAL NETWORKS PREDICT
INCIDENT FRACTURES IN OLDER WOMEN

L. Johanssonl, V. Wéhlstrandz, J. Alvénz, I. Héggstrémz, M.
Lorentzon

!Sahlgrenska University Hospital, MoIndal, Sweden, Chalmers
University of Technology, Gothenburg, Sweden, Institute of
Medicine, University of Gothenburg, Mdlndal, Sweden

Objective: The aim of this study was to examine if vertebral fractures
(VFs) identified on lateral DXA-images, using deep neural networks
[1], predict incident fractures to a comparable degree of manually
annotated vertebral fracture assessments (VFAS).

Material and methods: 2,831 women from the SUPERB study were
included in this study. VFs (mild to severe) were diagnosed from
DXA by VFA or by the novel deep learning method XVFA[1]. Due to
image quality, manually annotation was possible for 30,589 vertebrae,
while XVFA used all visible vertebrae (n = 37,123). Incident frac-
tures were x-ray verified. Cox regression models were used to assess
the association between VFs and incident fractures, with adjustments
for clinical risk factors and femoral neck BMD.

Results: During 8 years of follow-up 683 and 1,310 women were
identified as having any VF when analyzed manually or by XVFA,
respectively. Women with any VF verified by the manual method or
by XVFA had 327 (47.9%) and 539 (41.1%) any fracture, respec-
tively. With the manual annotation method women with any VF had
70% increased risk of any fracture compared to women without VF.
With the XVFA method, women with any VF had 42% increased risk
of any fracture, compared to women without VF. These associations
remained in adjusted models in both methods (Table 1).
Conclusion: Both methods for identification of VFs, the novel XVFA
and manually annotated VFAs, predicted incident fractures.

1. V Wahlstrand Skirstrom, L Johansson, J Alvén, M Lorentzon, 1
Hiaggstrom, Explainable vertebral fracture analysis with uncertainty
estimation using differentiable rule-based classification.https://doi.
org/10.48550/arXiv.2407.02926, 2024.
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Table 1. Assoctations between VF identified by VA manually or by XVFA and fraciure risk in older women.

VF identified manually VF identificd by XVFA
No VF Ay VF No VF Any VF
| n=2144 n=HE3 | n=1521 n=13110
| Any fracture
648 (32,51 32T 1475 A (3200 EELICINY
HR (5% C1) 1
Adljusted for age, I [Reference 1700 | 1.49=1.94] | [ Relerence| 1.42 |1.26-1.61]

|_height, weight |
+ clinical risk I [Reference] 158 [1.38-1.81] | [Reference] 1.34 |1.18-1.52]
factors
+ FN BMIDD | 1 [Reference] | 1.47 [1.29-1.68] | | [Reference] _ 128 |1.13-1.45] |
Associalions were examined USIM COX 7:;:!';'\-‘,i-.r| mvadel, Hazard Rateos ( HE ) amad 95% confidence mtervals (Cl

are presented. XVEA = explainable WFA (a model developed by deep learning).
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MACHINE LEARNING FOR THE PREDICTION OF
FRAGILITY FRACTURES BY BONE AND BODY
COMPOSITION PARAMETERS: FINDINGS FROM THE
OSTEOLAUS 10 YEARS POPULATIONAL COHORT

C. Vendrami', G. Gatineau', E. Gonzalez Rodriguezl, 0. Lamyz, D.
Hans', E. Shevroja'

"Interdisciplinary Center of Bone Diseases, Rheumatology Unit, Bone
and Joint Department, Lausanne University Hospital and University
of Lausanne, Switzerland, Lausanne, Switzerland, 2Departmcnt of
Medicine, Internal Medicine, Lausanne University Hospital and
University of Lausanne, Switzerland, Lausanne, Switzerland

Objectives: Recent reviews highlighted the potential value of artifi-
cial intelligence in improving fragility fracture prediction. However,
no studies have comprehensively integrated bone and body compo-
sition metrics from Dual X-ray Absorptiometry (DXA) in fracture
prediction models. We aim to analyse the prediction of fragility
fractures using regional and total body DXA assessments using a
machine learning pipeline.

Material and methods: 1475 Swiss post-menopausal women (age
64.5 + 7.6 years, body mass index 25.9 + 4.5 kg/m®) from the
OsteoLaus cohort were followed for 10 years (2010-2022). Parame-
ters of bone health (hip and spine DXA: 34 variables) and body
composition (Whole body DXA: 65 variables) were assessed by DXA
scans. Vertebral fractures were screened with lateral DXA. Other risk
factors (15 variables) and fragility fractures were collected from
questionnaires. These parameters were tested separately or combined
(114 variables) in different datasets. All datasets were split for
training (85%) and testing (15%) with a balanced fragility fractures
proportion. Models were trained using logistic regression, multilayer
perceptron, random forest, and XGBoost, with hyperparameters
optimized through grid search and fivefold internal cross-validation,
to maximize the area under the curve (AUC).

Results: 590 to 957 participants were included in the final complete
case analyses, with 237 fragility fractures. Across all models and
datasets, the training AUC values ranged from 0.69 to 1.0, while the
test AUC values ranged from 0.55 to 0.78. The combination of bone,
body composition and fracture risks parameters in the same dataset
achieved the best test AUC (0.65-0.78). Logistic regression demon-
strated the best balance between performance (AUC 0.78) and
generalizability (specificity 0.66, recall 0.69). Other models showed

comparison with FRAX®, larger sample size and external validation
are needed.

OP8-P485
REMS TECHNOLOGY FOR FRACTURE RISK ASSESSMENT
IN KIDNEY TRANSPLANT PATIENTS

F. A. Lombardil, P. Pisanil, F. Conversanol, C. Stomaciz, F.
R. Contaldo?, E. Casciaro', G. Peluso’, A. C. Stetco?, R. Franchini',
M. Di Paolal, S. Casciaro'

'National Research Council, Institute of Clinical Physiology, Lecce,
Italy, *University of Salento, Department of Biological and
Environmental Sciences and Technologies, Lecce, Italy, *University
of Salento, Department of Innovation Engineering, Lecce, Italy

Objective(s): Changes in bone quantity and quality are common
consequences in Kidney transplant patient (KTP), who are at a sig-
nificantly increased risk of fractures. A complex interplay of factors
contributes to bone damage in KTPs, including immunosuppressive
therapy and alterations in the parathyroid hormone-vitamin D-fi-
broblast growth factor 23 axis. The high fracture risk in KTPs is
associated with increased morbidity, higher healthcare costs, hospi-
talizations, and mortality. Therefore, due to the substantial burden of
this issue, assessing fracture risk and, consequently, implementing
targeted early interventions and proper patient management are cru-
cial. The aim of this study is to evaluate the 5-year fracture risk in
KTP patients by using the non-invasive Radiofrequency Echographic
Multi Spectrometry (REMS) technology.

Material and methods: The 5-year fracture risk was calculated using
a REMS-based algorithm that automatically combines information on
both bone quantity and quality. Specifically, by combining the REMS
T-score and the Fragility score (Fig. 1), 7 distinct risk classes are
identified, each representing a different fracture risk probability. The
R1 category represents the group with the lowest fracture risk prob-
ability, which increases progressively up to R7 for the category with
the highest risk (Fig. 2).

Combining Matrix of REMS BMD and Fragility Score

REMS T-SCORE classification

varying trade-offs between overfitting and reduced test performance

(eg. XGBoost: AUC 0.72, specificity 0.82, recall 0.25). g R1 R3 RS
Conclusions: These findings emphasize the value of combining a5

DXA-derived bone and body composition parameters for fragility E,g DECREASED R2 R4 Re
fracture prediction in postmenopausal women. While logistic %g H R3 R5 R7
regression produced the most promising results in this preliminary —

study, the other models remain at interest for further analysis in Figure 1

combination with image based analysis. Further studies including a
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Total Fracture Risk at 5 years (%o)

Risk of major osteoporotic fracture
per 1000 subjects per 5 years
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Figure 2

Results: A total of 30 patients were enrolled (50-80 y; BMI
16-23 kg/m?, both genders). All participants underwent a lumbar
spine REMS scan (L1-L4) to assess their fracture risk class. The
KTPs were all classified into the high-risk categories R5-R6, indi-
cating a 5-year fracture risk for major fractures of more than 60 %eo.
Conclusion(s): In conclusion, REMS technology enables the identi-
fication of high-risk individuals. The prevalence of R5-R6 cases in
KTPs highlights the need for improved bone health monitoring and
prevention strategies to reduce fractures and enhance quality of life.

OP9-P940

IMPACT OF AI-ENABLED VERTEBRAL FRACTURE (VF)
IDENTIFICATION ON FRACTURE LIAISON SERVICE (FLS)
KEY PERFORMANCE INDICATORS (KPIS) AND
TREATMENT RECOMMENDATIONS VARIES BY FLS

F. A. A. Clemeno!, D. Chappellz, J. Connor?, J. Threlkeld®, C.
Chisholm*, K. E. S. Poole?, J. Boylan®, J. Turton®, M. Stone’, C.
Toogoodf’, T. Sant0s6, M. Sampson7, M. Baxters, E. Curtisg, R.
Eckertm, 0. Sahota”, Y. Kimmelm, R. Pinedo—Villanueval, M.
K. Javaid!

"University of Oxford, NDORMS, Oxford, United Kingdom, >NIHR
Cambridge Biomedical Research Centre, Department of Medicine,
Cambridge, United Kingdom, *Bradford Teaching Hospitals NHS
Foundation Trust, Fracture Liaison Service, Bradford, United
Kingdom, *Bradford Teaching Hospitals NHS Foundation Trust,
Radiology, Bradford, United Kingdom, *University Hospital
Llandough, Bone Research Unit, Cardiff, United Kingdom,
SUniversity Hospital Southampton NHS Foundation Trust, Fracture
Liaison Service, Southampton, United Kingdom, "University Hospital
Southampton NHS Foundation Trust, Radiology, Southampton,
United Kingdom, *University Hospital Southampton NHS Foundation
Trust, Medicine for Older People, Southampton, United Kingdom,
“University of Southampton, MRC Lifecourse Epidemiology Centre,
Southampton, United Kingdom, '°Oxford University Hospitals NHS
Foundation Trust, Fracture Liaison Service, Oxford, United Kingdom,
""Nottingham University Hospitals NHS Trust, Department of
Medicine for Older People, Nottingham, United Kingdom, 2Nanox-
Al, Petah Tikva, Israel

Objectives: To compare the KPIs of FLSs before and after the
introduction of Al-enabled VF identification across FLSs in England
and Wales.

Materials and methods: The Nanox-Al HealthVCF Al model was
implemented in 3 FLSs to identify potential vertebral fractures from
existing CT scans with additional funding for FLS administrators and
nurses. The KPIs for identification, assessment, treatment recom-
mendation and follow-up were compared before (Jan to Nov 2023)
and after (Jan to Nov 2024) Al implementation using the FLS-
Database of England and Wales. Each AI-FLS was supported to
deliver patient-co-produced Quality Improvement (QI). Up to 4
control FLSs for each AI-FLS were identified, matching on spine
fracture identification KPI in 2023 to account for secular changes.
Differences in proportions were compared using two-proportion
z-tests.

Results: While overall VF identification doubled from 25.1% (2023)
to 55.4% (2024), p < 0.001, there were marked differences between
Al-sites (Figure). Non-Al Control sites demonstrated a smaller
increment in VF identification from 28.6 to 31.3% (p = 0.007) which
was inconsistent across sites. The change in KPI for VF patients
varied by AI-FLS. Time to assessment significantly worsened in Hosp
B and C but remained stable in Hosp A. DXA within 12 weeks
worsened in Hosp B (85.7% to 66.7%) and Hosp C (92.3% to 80.6%)
with little change in Hosp A (96.8 to 94.9%). The proportion of
patients who were recommended treatment remained unchanged
except for Hosp C, where it worsened from 85.2 to 71.4% (p = 0.01).
For non-vertebral fracture (NVF) patients in AI-FLSs, time to
assessment worsened in Hosp A & C (p < 0.03) but improved in
Hosp B. DXA within 12 weeks did not significantly change except for
Hosp C where it improved (91.9% to 96.6%, p = 0.02). The treatment
recommendation rate for NVF significantly improved in Hosp B and
C (p < 0.003) and was unchanged in Hosp A.

Conclusion: As expected, Al implementation significantly improved
VF identification but had differential effects on the KPI for VF and
NVF between the AI-FLSs despite a focus on QI. These findings
highlight the importance of enhancing QI when implementing Al-
enabled VF identification in the FLS setting.

Change in vertebral fracture identification pre and post-Al implemenation in active and control FLSs in
England and Wales
160%

ok Active Control
140%
2023
120% 2024 |l W

2 100%

entage Vertebral Fractur

Overall

Legond:  p<0.05, *p<0.01, *** p<0.001
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TRENDS IN HIP FRACTURE INCIDENCE IN ENGLAND
BEFORE, DURING, AND AFTER THE COVID-19 PANDEMIC
(2014-2023)

J. Websterl, R. Goldacre'

'Applied Health Research Unit, Nuffield Department of Population
Health, University of Oxford, Oxford, United Kingdom

Objective: To investigate recent trends in hip fracture incidence in
England before, during, and after the COVID-19 pandemic.
Methods: An epidemiological population-based study was conducted
of all first-time emergency hip fracture hospital admissions unrelated
to high-energy trauma in adults aged > 60 years using English
national secondary care data with linked national death records from
January 2014 to December 2023. Temporal trends in age-standardized
incidence rates were investigated by sex using national mid-year
population estimates. Joinpoint regression models with permutation
tests were used to calculate monthly percent changes with 95%
confidence intervals (MPCs, 95% CIs).

Results: From 2014 to 2023, there were 429,499 hip fracture
admissions in women, and 187,566 in men. Age-standardised inci-
dence rates steadily declined from 2014 to 2020, from a mean
monthly rate of 20.1 to 17.6 cases per 100,000 men, and from 33.2 to
27.7 cases per 100,000 women (MPC in men: — 0.17%, 95% CI
— 0.23 to — 0.11; MPC in women: — 0.23%, 95% CI — 0.28 to
— 0.18). The direction of the trend changed in February 2021 in men
and women, after which rates remained relatively flat (MPC for men:
0.14, 95% CI — 0.07 to 0.35; MPC for women: 0.13%, 95% CI
— 0.05 to 0.31; p for slope change < 0.01 for both). By 2023, mean
monthly incidence rates were 17.7 cases per 100,000 men and 28.2
cases per 100,000 women. The incidence of hip fracture was higher in
women than in men (IRR 1.62, 95% CI 1.61 to 1.64), but temporal
trends were broadly consistent in both sexes.

Conclusion: This study highlights a downward trend in hip fracture
incidence rates from January 2014 to February 2021 in England,
followed by a sudden plateau from February 2021 onwards in men
and women. Further investigation is needed to understand the cause of
this change. Continued surveillance is needed to inform planning of
emergency hip fracture care services and to measure the effectiveness
of prevention strategies, particularly in the context of ongoing dis-
ruption and reorganisation of healthcare services in the UK.

Figures

40

Monthly rate per 100,000 population

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 1: Age-standardised hip fracture incidence rates in England by sex, January 2014 to
December 2023. *Indicates significance (p<0.05). MPC: monthly percentage change. The shaded
area indicates a period of COVID-19-related public health restrictions.
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EVALUATING THE PRAGMATISM OF SARCOPENIA
CLINICAL TRIALS USING PRECIS-2: A SYSTEMATIC
REVIEW

S. Van Hedenl, 7. Baoubboul, D. Sanchez-Rodriguezz, C. Beaudart'

'Public Health Aging Research & Epidemiology PHARE Group,
Research Unit in Clinical Pharmacology and Toxicology URPC,
Department of Biomedical Sciences, Namur Research Institute for
Life Sciences NARILIS, Faculty of Medicine, University of Namur,
Namur, Belgium, %Geriatrics Department, Brugmann University
Hospital, Université Libre de Bruxelles, 1020 Brussels, Belgium,
Bruxelles, Belgium

Objectives: This study aims to review interventional clinical trials in
sarcopenia to assess their level of pragmatism and identify gaps to
improve the clinical relevance and feasibility of future trials in the
real world.

Material and methods: A systematic review was conducted using
MEDLINE (via Ovid), Embase, and Cochrane Central Register of
Controlled Trials (PRISMA guidelines; PROSPERO:
CRD42024571027). Eligible studies included randomized controlled
trials (RCTs) on sarcopenia treatment using a consensus definition.
The PRECIS-2 tool was used to assess the level of pragmatism of
these RCTs across nine standard domains (eligibility, recruitment,
setting, organisation, flexibility of delivery, flexibility of adherence,
follow-up, primary outcome, and primary analysis), with an addi-
tional “control” domain. Total PRECIS-2 scores were calculated, and
subgroup analyses were conducted by intervention type, geographical
location, sample size, study duration, and sarcopenia definition.
Results: Of the 3,985 references reviewed, 58 RCTs met the inclusion
criteria. The mean PRECIS-2 score across its 10 domains was 2.92
(SD 1.30), reflecting a balance of explanatory and pragmatic char-
acteristics. Organisation, recruitment, and primary outcome were
identified as the most pragmatic domains, whereas eligibility,
adherence, and follow-up were the most explanatory. Subgroup
analyses revealed that geographical location and sarcopenia defini-
tions impacted significantly the overall PRECIS-2 score. More
precisely, studies conducted in Asia achieved higher pragmatism
scores, with significant differences in setting (p = 0.016), follow-up
(p = 0.009), and control (p = 0.011). Studies using Asian sarcopenia
criteria (e.g. AWGS) were also more pragmatic, particularly in the
setting (p = 0.036) and control (p = 0.010).

Conclusion: Due to the reversible nature of sarcopenia, clinical trials
in this area have increased significantly in recent years. Although
some methodological aspects of these RCTs follow pragmatic
approaches, this systematic review highlights the need for improve-
ments in areas such as exclusion criteria, follow-up and adherence.
Specifically, there is an urgent need to design RCTs that more
accurately reflect the complexity of real-world interventions in the
multifaceted landscape of sarcopenia.

Disclosures: The authors have no conflicts of interest to declare.
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REFINING EARLY DETECTION OF LOW BONE MINERAL
DENSITY: A DEEP LEARNING MODEL FOR OSTEOPENIA
SCREENING USING CHEST RADIOGRAPHS

J. Park', S. Park', M. Kim', H.-J. Bae'
"Promedius Inc., Seoul, South Korea

Objective(s): We developed and validated a deep learning model to
classify osteoporosis, osteopenia, and normal bone mineral density
(BMD) from standard frontal chest radiographs. This framework
offers finer categorization, enabling earlier identification of
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osteopenic individuals and more timely DEXA referrals for those at
moderate risk.

Materials and methods: We expanded our PROS CXR:OSTEO
product—which initially achieved high accuracy (AUC =0.94 in
internal validation) in classifying osteoporosis versus non-osteo-
porosis—to further differentiate osteopenia from normal within the
non-osteoporosis category. Training data comprised 46,048 chest
radiographs from Hospital A (South Korea), categorized by DXA
T-scores, augmented with 16,265 unlabeled images from public
datasets, totaling 62,313. For internal validation, 1,989 chest radio-
graphs from Hospital A were used. For external validation, we
collected datasets from three independent institutions spanning sec-
ondary healthcare (Hospital B), a facility serving veterans (Hospital
C), and a global platform (Platform D).

Results: Our framework achieved an AUC of 0.93, sensitivity of 0.94,
and specificity of 0.72 in classifying normal and osteopenia on
External A (88.9% female; mean age 59.0 years), an AUC of 0.83,
sensitivity of 0.78, and specificity of 0.82 on Hospital B (55.5%
female; mean age 59.3 years), an AUC of 0.83, sensitivity of 0.73 and
specificity of 0.67 on Hospital C (44.8% female; mean age
73.6 years), and an AUC of 0.78, sensitivity of 0.75, and specificity of
0.77 on Platform D (95.4% female; mean age 67.2 years).
Conclusion(s): Our model effectively classified osteopenia from
normal BMD within the non-osteoporosis category, helping identify
individuals at risk of reduced bone density and potentially enabling
earlier intervention for osteopenia and osteoporosis.
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CALCIUM ISOTOPE RATIOS IN SERUM INFORM ON
SKELETAL CALCIUM BALANCE IN PATIENTS ON
DIALYSIS

A. Eisenhauer', R. Shroff?, M. Miiller’, A. Heuser', A. Kolevica', P.
D’haese”, 1. Jochmanss, E. Cavalier6, P. Evenepoel7

!GEOMAR Helmholtz Centre for Ocean Research Kiel, Kiel,
Germany, 2UCL Great Ormond Street Hospital and Institute of Child
Health, London, United Kingdom, 3 University Medical Center
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Antwerp, Laboratory of Pathophysiology, Department of Biomedical
Sciences, Wilrijk, Belgium, 1. Lab of Abdominal Transplantation,
Transplantation Research Group, Departement of Microbiology,
Immunology and Transplantation 2. Department of Abdominal
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SDepartment of Clinical Chemistry, University of Liege, CIRM,
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Dysregulated mineral homeostasis in chronic kidney disease (CKD)
can cause bone demineralization and an increased risk of fractures. In
both healthy individuals and patients with advanced kidney failure,
the ratio of naturally occurring non-radioactive calcium (Ca) isotopes
44Ca/42Ca in serum (Calcium isotope marker: CIM_Serum), serves
as quantitative indicator of bone Ca balance (BCaB). Preferential
incorporation of the lighter 42Ca isotope into bone elevates CIM_-
Serum during periods of net bone formation and reduces it when bone
resorption predominates. In this study we measured the Ca isotope
composition in bone biopsies (CIM_Bone) to determine the sensi-
tivity of CIM_Serum in estimating BCaB. Nineteen patients receiving
chronic dialysis (median age 60 years, time on dialysis 3.3 years)
underwent Dual Energy X-ray Absorptiometry (DXA) and bone
biopsies at the time of kidney transplantation. CIM_Serum and
CIM_Bone was measured simultaneously in serum and bone biopsies.
After adjustment of all study participants for the uptake of Ca sup-
plements and renal impairment, we compared the results to those with

a control group of ten adults with osteoporosis only. Results show that
both CIM_Serum and CIM_Bone were significantly lower in the
dialysis patients cohort than in the osteoporosic control. In the
osteoporosis group, CIM_Serum correlated strongly with CIM_Bone
(p = 0.0018, R? = 0.72). A positive, albeit weaker, correlation was
also observed in the dialysis group (p = 0.005, R? = 0.37). CIM_-
Serum and CIM_Bone correlated positively with osteoblastic markers
BAP and PINP, and inversely with PTH. While only 31% had DXA
T-scores below — 2.5 defining osteoporosis, CIM_Serum indicated
severe bone mineral depletion in 89% of subjects. Histologic analysis
revealed that CIM_Bone correlated positively with trabecular thick-
ness and mineralized area, and inversely with osteoid area. Multiple
regression analysis identified CIM_Bone (§ = 0.88,95% CI — 1.31 to
—0.29, p<0.001), BALP (B=0.63, 95% CI 0.19 to 0.41,
p = 0.008), and osteoid area (B = — 0.31, 95% CI — 1.24 to — 0.16,
p =0.03) as significant predictors of CIM_Serum, collectively
accounting for 87% of its variability. In conclusion, CIM_Serum is a
significant and independent predictor of BCaB in dialysis patients,
correlating strongly with CIM_Bone provides a comprehensive, real-
time assessment of bone health, potentially enhancing the clinical
evaluation of CKD-associated bone disease.
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ASSOCIATIONS BETWEEN BODY COMPOSITION,
EXERCISE, DIET, SHORT-CHAIN FATTY ACIDS, AND
BONE LOSS IN EARLY POSTMENOPAUSAL WOMEN

M. Vilar Geraldil, G. Gregori', L. Johanssonz, U. Hjertonssonl, E.
Bréittemarkl, M. Lorentzon'

'Sahlgrenska Osteoporosis Centre, Department of Internal Medicine
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Objective: The early postmenopausal period is characterized by a
rapid loss in bone mineral density (BMD), which emphasizes the
importance of lifestyle factors as important predictors and targets for
preventive interventions. This study aimed to assess the relationship
between bone characteristics and factors like nutrient intake, body
composition, physical activity, and plasma SCFAs; and to identify
which of these factors predict changes in bone characteristics over
2 years in early postmenopausal women.

Material and methods: This cross-sectional and longitudinal study
involved 223 early postmenopausal Swedish women aged
50-60 years who participated and completed the 2-year ELBOW II
clinical trial. Appendicular lean mass (ALM), fat mass (FM), and
BMD were measured using dual x-ray absorptiometry (DXA), and
tibia total volumetric BMD (vBMD) and microstructure by high-
resolution peripheral computed tomography (HR-pQCT). Addition-
ally, dietary intake, physical activity levels, and plasma short-chain
fatty acids (SCFAs) were evaluated.

Results: In multiple linear regression analyses, weight and body mass
index (BMI) were significant predictors for all bone parameters. ALM
and FM were associated with BMD, with the strength of these
associations varying by bone site. Over the 2-year period, the relative
change (A) in ALM had a stronger association with bone changes than
AFM. Women in the lowest tertile of AALM (AALM: — 3.5 kg) and
baseline FM (FM: 16.5 kg) experienced approximately 2.7-fold and
4.4-fold significantly greater reductions in total hip BMD and tibia
total vBMD, respectively, compared to those in the highest tertiles.
No consistent associations were observed for changes in neither
macronutrient intake nor physical activity and the degree of bone loss.
A positive relationship was found between Aisobutyric acid levels and
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bone loss, suggesting that gut microbiota metabolites may influence
bone health.

Conclusion: Women with greater FM and maintaining/increasing
ALM are linked to less development of skeletal fragility, typically
seen in early postmenopausal women.

Acknowledgments: Chalmers Mass Spectrometry Infrastructure and
the SciLifeLab Metabolomics platform provided support with
metabolite.
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CALCIUM ISOTOPES AS A NOVEL BIOMARKER FOR
VASCULAR CALCIFICATION IN CKD: IMPLICATIONS
FOR OSTEOPOROSIS MANAGEMENT

A. Dosseto', A. Fuller?, A. Borst?, T. Tacail®, K. Lambert?, H. Cheick
Hassan

'Isochem Solutions, Wollongong, Australia, *University of
Wollongong, Wollongong, Australia, 3California Institute of
Technology, Pasadena, United States, “Wollongong Hospital,
Wollongong, Australia

Calcium balance is intricately linked to both bone health and vascular
health. In chronic kidney disease (CKD), abnormal calcium meta-
bolism contributes significantly to the development of vascular
calcification, a major cardiovascular risk factor. While osteoporosis is
a common comorbidity in CKD, the impact of vascular calcification
on bone health remains an area of active investigation.

This study explored the potential of calcium isotope analysis as a
non-invasive biomarker for vascular calcification in CKD patients. A
cohort of 78 participants, including healthy controls, CKD patients,
and those on dialysis, underwent comprehensive assessments,
including vascular function tests and serum biomarker analysis.

Results demonstrated significant differences in serum calcium
isotope compositions across the groups (p < 0.01). Receiver operat-
ing characteristic (ROC) curve analysis revealed high diagnostic
accuracy for serum Ca isotopes in detecting medial calcification
(AUC = 0.818, p < 0.01).

These findings have important implications for osteoporosis
management in CKD patients. Accurate assessment of vascular cal-
cification may provide valuable insights into systemic vascular health
and may be a useful marker in identifying individuals with CKD at
potentially increased risk for adverse health outcomes, including
fractures. The use of calcium isotope analysis offers a promising
approach for early detection and monitoring of vascular calcification
in this vulnerable population. Further research is warranted to
investigate the potential interplay between vascular calcification and
bone health in CKD, and to explore the clinical utility of calcium
isotope analysis in improving osteoporosis management outcomes.

OP16-P776

FILLING GAPS IN TELEREHABILITATION: VALIDATING
REMOTE SYNCHRONOUS AND ASYNCHRONOUS
ASSESSMENTS OF PERFORMANCE-BASED OUTCOMES

K. Mullenl, Z. Boos', L. Muhammadz, M. K. Alshahranil, D. Pinto'

"Marquette University, Milwaukee, United States, “Northwestern
University, Evanston, United States

Objective: This study assessed the agreement between three methods
of performance-based outcome data collection for the 4-Meter Walk
(4MW), Timed Up and Go (TUG), and Five-Repetition Sit-to-Stand
(5XSTYS) tests.

Materials and methods: Fifty-eight participants were randomized
into six groups, completing assessments in different sequences for in-

@ Springer

person, remote synchronous, and remote asynchronous assessments of
the 4AMW, TUG and 5XSTS. In-person assessments served as the gold
standard and were repeated five times to capture natural variability of
the assessment; remote assessments were performed twice. Partici-
pants self-timed remote assessments. Participants were supervised in
the remote synchronous assessment and were unsupervised during the
remote asynchronous assessment. Agreement was analyzed using the
extended Bland—Altman method accounting for repeated measure-
ments, with limits of agreement (LOA) calculated as the mean
difference £ 1.96 standard deviations.

Results: Participants were on average 40 years old (range 19-86),
confident using technology (97%), held at least a bachelor’s degree
(83%), managed a medical condition (40%), and managed at least one
active pain complaint (12%). After excluding three statistical outliers,
remote synchronous and asynchronous assessments agreed with in-
person assessments across all outcomes, with no significant differ-
ences in timing. Including outliers, agreement was observed only for
the 4MW. Asynchronous TUG demonstrated the largest mean bias
(3.31s, 95% CI [2.62, 4.01]). Agreement diminished for tasks
requiring more time to complete. Notably, the three outliers were
among the study’s oldest participants.

Conclusion: Telerchabilitation is a viable management approach.
This study shows that in-person, remote synchronous, and asyn-
chronous methods of assessing performance-based outcomes are
interchangeable for most participants but require further validation
among older adults. This may have reflected the dual-task nature of
the remote assessments. Our findings support the use of select per-
formance-based assessments in virtual environments among most
participants studied. This research addresses critical gaps in remote
physical performance assessment as health providers transition to
greater use of telehealth.

OP17-P736
THE FIRST COMPARISON OF HIP FRACTURE INCIDENCE
ACROSS 4 COUNTRIES IN AFRICA

C. L. Gregson', H. Wilson', A. Burton', M. K. Jallow?, B. Trawally>,
L.S. Gates4, T. Manyangas, J. Masters®, R. A. Ferrands, M. Costa®,
K. Marenah?®, K. A. Ward*

'University of Bristol, Bristol, United Kingdom, 2MRC Unit The
Gambia @ London School of Hygiene and Tropical Medicine,
Banjul, Gambia, 3Department of Orthopaedics & Trauma, Edward
Francis Small Teaching Hospital, Banjul, Gambia, “MRC Lifecourse
Epidemiology Centre, University of Southampton, Southampton,
United Kingdom, SThe Health Research Unit Zimbabwe, Biomedical
Research and Training Institute, Harare, Zimbabwe, %0xford Trauma
and Emergency Care, Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Science, University of Oxford,
Oxford, United Kingdom

Objectives: To determine age and sex specific hip fracture incidence
rates in adults age > 40 years in The Gambia, West Africa and
compare with those from other African countries.

Methods: All hip fracture cases in adults aged > 40 years, presenting
to a hospital or traditional bone setter (TBS) in the study area over
2-years, were identified. Age- and sex- specific hip fracture incidence
per 100,000 person-years were estimated using the 2024 Gambian
Population census. Incidence estimates were compared between The
Gambia, Zimbabwe', South Africa® and Botswana®. Future hip frac-
ture numbers were estimated to 2054 using UN population
projections.

Results: Over 2-years, 238 (67% female) patients, mean(SD) age
71.3(12.5) years, presented to hospital (197[82.8%]) or TBS
(37[15.5%]). Most reported fragility fractures (217[91.2%]). Presen-
tation > 2 weeks after injury was common (70[29.4%]). Incidence
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rates in The Gambia were 28.0 and 56.2/100,000 person-years for
men and women respectively. Hip fractures numbers are predicted to
nearly quadruple, from 175 in 2024, to 656 in 2054.
Age-standardised hip fracture incidence rates were broadly compa-
rable between The Gambia, Zimbabwe, Botswana, and the Black
South African population (Figure-1). All countries see higher inci-
dence in men than women until age > 50 years. The highest
incidence rates in women age 60-74 years were in The Gambia, and
in women age > 75 years in Zimbabwe.

Conclusions: These are the first hip fracture incidence data from
West Africa. Fragility fractures in Gambian adults were common,
indicative of age-associated osteoporosis. Across the 4 countries, hip
fracture cases are predicted to at least double over coming decades; in
The Gambia they will quadruple. Healthcare systems now need to
pivot to provide fracture services for ageing populations.
References: 'Wilson BMJ Global Health 2025; *Dela Bone 2020;
3Kebaetse Arch Osteo 2021.
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DIFFERENTIAL ANALYSIS OF LUMBAR SPINE BONE
MINERAL DENSITY AND TRABECULAR BONE SCORE IN
HYPOPHOSPHATASIA PATIENTS WITH BIALLELIC VS
MONOALLELIC ALPL GENOTYPE

F. Genest', K. Hind?, M. De Gruttola®, D. Hans>, L. Seefried!

"University Hospital Wuerzburg, Wuerzburg, Germany, “Faculty of
Health and Medicine, Lancaster + Medimaps Group, Switzerland,
Lancaster, United Kingdom, 3Medimaps Group, Lausanne,
Switzerland

Objective: Hypophosphatasia (HPP) is a genetic disorder marked by
deficient Alkaline Phosphatase activity. Depending on genotype
severity, this causes multiple extraskeletal manifestations and
impaired bone mineralization. Dual-energy X-ray absorptiometry
(DXA), which measures bone mineral density (BMD), has limitations
in assessing bone quality in conditions like HPP, Trabecular bone
score (TBS), derived from DXA images, enables an advanced eval-
uation of vertebral bone microarchitecture and mineralization
homogeneity, to offer additional insights into bone quality in such
conditions. This study aimed to compare lumbar spine BMD and TBS
parameters in HPP patients with biallelic vs monoalleic ALPL
variants.

Materials and methods: In this retrospective, single center, matched-
pairs analysis, lumbar spine DXA scans from 90 HPP patients with
biallelic (n = 45) vs monoallelic (n = 45) ALPL variants an no pre-
vious enzyme replacement therapy, were analyzed. Lumbar spine
(L1-L4) BMD and TBS [version 3 (body mass index- adjusted) and
version 4 (tissue thickness adjusted)] were assessed.

Results: Overall average values for age (49.6 £+ 14.0 years), height
(166.5 + 10.6 cm), weight (74.5 + 17.4 kg), BMI (26.9 + 6.0 kg/

m?) and tissue thickness (19.3 =+ 3.1 cm) were not significantly dif-
ferent between the groups.. Mean LS-BMD T-scores was normal
(+ 0.1 &£ 2.3) but patients with biallelic variants had higher BMD
(+0.88 £222) than  heterozygously  affected  patients
(— 0.70 £ 2.06; p < 0.001). Conversely, TBS T-scores were low in
both cohorts 1.10 (£ 1.73) vs — 1.48 (£ 1.60) for biallelic vs.
monoallelic genotype, respectively (p = 0.074). The more recent TBS
software version 4 appeared even more sensitive to detect deteriora-
tion in both groups, with TBS T-scores of — 1.40 (£ 1.17) vs — 1.73
(£ 1.34) in the two groups respectively (p = 0.64).

Conclusions: In line with previous findings, this study indicates that
conventional DXA-BMD may appear erroneously high in HPP
patients, particularly in more severe biallelic cases where elevated
BMD T-scores may mask skeletal defects. Extended analysis using
TBS exhibited inferior bone microarchitecture and mineralization
inhomogeneity in both, biallelic and monoallelic HPP genotypes. This
underscores potential added value of TBS in evaluating skeletal
involvement in HPP with the newer version 4 showing greater
sensitivity.

OP19-P538

WHICH THRESHOLD VALUES OF CROSSLAPS TO
TARGET TO PREVENT BONE LOSS AT 1 AND 2 YEARS
AFTER DENOSUMAB DISCONTINUATION. THE REOLAUS
STUDY

G. Liebich', E. Gonzalez-Rodriguezz, 0. Lamy3

'Faculty of Biology and Medicine, University of Lausanne and
Service of Internal Medicine, Lausanne University Hospital,
Lausanne, Switzerland, 2Interdisciplinary Center for Bone Diseases,
Lausanne University Hospital and University of Lausanne, Lausanne,
Switzerland, 3Interdisciplinary Center for Bone Diseases and Service
of Internal Medicine, Lausanne University Hospital and University of
Lausanne, Lausanne, Switzerland

Objective: After denosumab discontinuation (DD) elevated serum
crosslaps (sCTX) is associated to bone mineral density (BMD) loss
over a two-year period. Bisphosphonates reduce this rebound effect,
especially if sSCTX remain low. The objective was to define an sCTX
threshold below which BMD gained on denosumab is maintained.
Material and methods: Postmenopausal women receiving > 2
consecutive denosumab doses and followed > 2 years after DD with
regular BMD and several sCTX measurements were included retro-
spectively. Lumbar spine (LS) T-score loss > 0.2 SD defined the
losers group. Linear regression analysis and ROC curves were per-
formed to define sCTX threshold (in %ULN, upper limit of the norm;
573 ng/l in our laboratory) preventing 1- and 2-year LS BMD loss.
Results: 161 women received 8.0 &= 2.9 injections; 50% were defined
as losers 2 years after DD. Losers received more denosumab injec-
tions (9.0 £ 2.8 versus 7.3 £ 2.9, p = 0.002). BMD at DD were
similar at all sites in stable and losers groups. LS T-score decreased in
losers after 1 (— 0.38 &£ 0.40 versus — 0.09 £ 0.36 SD, p < 0.001),
and 2 years (— 0.49 £ 0.31 versus + 0.09 £ 0.25 SD, p < 0.001).
After 2 years, losers had lower LS T-score (— 2.26 &= 1.30 versus
— 1.75 £ 1.10 SD, p = 0.025). Two years after DD, BMD loss was
highly correlated with sCTX increase during the first and during the
two years on linear regression models (p < 0.001). The best sCTX
threshold sensitivity—specificity relationship to avoid LS BMD loss at
1 year and over 2 years was 69.3 (397.1 ng/L) and 63.8 (365.6 ng/L)
%ULN, respectively; 32.2 (184.5 ng/L) and 35.5 (203.4 ng/L) %ULN
respectively for a 100% sensitivity (ROC AUC 0.686 and 0.678).
sCTX threshold during the first year to avoid LS BMD loss at 2 years
was 49.1 (281.3 ng/L) and 22.5 (128.9 ng/L) %ULN for a 100%
sensitivity (ROC AUC 0.674). More patients received > 3 zole-
dronate infusions in the losers group (28% vs 7%, p = 0.006).
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Conclusions: sCTX level during the first year after DD predict 1- and
2-year BMD loss at LS. Strategy to maintain low sCTX level during
this first year and regular sCTX monitoring are needed to avoid BMD
loss. Maintaining sCTX below 49.1%ULN during the first year pre-
vent LS BMD loss at 2 years. Shorter denosumab treatments are
encouraged. Despite high doses of bisphosphonates, it is not always
possible to reach this target.

OP20-P1044
ABALOPARATIDE INCREASES DISTAL FEMUR BMD POST
TOTAL KNEE ARTHROPLASTY

N. Binkleyl, D. Kruegerl, G. Borchardtl, B. Nickell, P. A. Anderson’

lUniversity of Wisconsin School of Medicine and Public Health,
Madison, United States

Objectives: Osteoporosis is common in total joint replacement
patients and increases risk for adverse outcomes. Existing data indi-
cate that total knee arthroplasty (TKA) leads to rapid distal femur
bone loss. We hypothesized that abaloparatide (ABL) would mitigate
this loss. The study’s purpose was to evaluate the effect of ABL
begun prior to TKA on distal femur BMD.

Materials and methods: Female and male TKA candidates age > 55
yrs were enrolled in this open-label 18-mo study. Those with clinical
osteoporosis, defined as T-score < -2.5 or < -1.0 if prior low-trauma
fracture, received daily ABL. Subjects with osteopenia, but without
fracture, comprised an untreated control (CON) group. BMD was
measured by DXA at the L-spine, total hip, radius and 2 distal femur
regions of interest (ROIs) placed at 15% and 25% of femur length at
screening (~ 3 mo pre-TKA), 1-week pre-TKA, 6-mo and 15-mo
post-TKA. Groups were compared at baseline by t-test. For this
completers analysis (n =21 ABL/27 CON) BMD change at all
measured sites was assessed by ANOVA.

Results: At baseline (n = 58; 29 ABL/29 CON) sex, mean (SD) age
and BMI did not differ between ABL and CON groups; 3 vs. 6 male,
70.5 (7.2) vs. 68.6 (7.1) years and 31.3 (6.1) vs. 31.0 (4.7) kg/m?
respectively. ABL group baseline BMD was lower (p < 0.05) at all
sites except the L-spine. ABL was dosed for 96 (60) days prior to
TKA. In the CON group, BMD declined ~ 1 to 2.5% (p < 0.05) at
the 15% and 25% ROI by 15-mo post TKA.

Distal femur BMD increased at the 15% and 25% sites in ABL group
from baseline and differed from CON (p < 0.05) at pre-surg, 6 and 15
mo post-surg (Table). L-spine and total hip BMD also increased by
6-mo in the ABL group (Table). BMD percent change at 15% and
25% distal femur ROIs was ~ double in the surgical compared to
non-surgical leg, (up to 4%; p > 0.05), but did not differ at the total
hip.

Conclusion: In osteoporotic TKA recipients, ABL increased BMD at
the distal femur, L- spine and total hip compared with osteopenic
controls. Abaloparatide improves BMD in osteoporotic patients
undergoing TKA. The decrease in distal femur BMD after TKA
among controls was less than previously reported, thus, further study
to clarify the effect of TKA on distal femur BMD is needed.
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BMD % Difference from Baseline Between ABL and CON Groups

Pre-Sur 6-mo 15-mo
Abl | Cont | Diff | Abl | Cont | Diff | Abl | Cont Diff
L1-4 24 | 09 | 15" | 62| 1.4 | 48 | 117 | 26 9.18

Total Hip 31|01 |30"| 40| -16 | 565 | 6.2 | -11 7.38
0.3Radius | 0.7 | 00 | 0.7 | 1.3 | -1.0 | -03 | -3.0 | -0.8 -2.2*
15% DF 14|05 |19 [ 91| 23 [ 68 | 85 | -1.0 9.68
25% DF 07/-01]08 |31]-161|47"] 39 | -24 6.38

Abl = abaloparatide; Cont = Control; Diff = Difference; DF = distal femur
*=p=<0.05"=p=<0.01and$=p=<0.001

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): Oral Communications Abstracts

0oC1

AGA2118, A BISPECIFIC MONOCLONAL ANTIBODY
NEUTRALIZING BOTH SCLEROSTIN AND DKK1,
INCREASED BONE FORMATION, DECREASED BONE
RESORPTION, AND LED TO RAPID BMD GAINS IN A FIRST
IN HUMAN, SINGLE- AND MULTIPLE-DOSE, PLACEBO-
CONTROLLED, RANDOMIZED STUDY

B. L. Langdahl', M. T. Drake?, Y. L. Zhang?®, J. Z. Ke®, Y. F. Li®, M.
Lankachandra®, A. C. Zovein3, H 7. Ke3, W. H. Dere3, R. E. Dent®

! Aarhus University Hospital, Aarhus, Denmark, 2Hospital for Special
Surgery, New York, United States, *Angitia Biopharmaceuticals
Limited, Woodland Hills, United States

Objective: Sclerostin (Scl) and Dickkopf-1 (DKK1) are key negative
regulators of Wnt signaling in bone. AGA2118 is a humanized bis-
pecific monoclonal antibody that neutralizes both Scl and DKKI,
thereby increasing bone formation. In this first-in-human study,
AGA2118 was administered to men and postmenopausal women to
assess safety, tolerability, pharmacokinetics (PK), and pharmacody-
namic (PD) effects on biomarkers and BMD.

Methods: In this Phase 1, randomized, double-blind, placebo-con-
trolled, single, and multiple ascending dose (SAD/MAD) study,
healthy male (n=13) and female (n = 77) subjects received
AGA2118 or placebo (6:2) either subcutaneously (SC) or intra-
venously (IV). SAD cohorts received 0.3, 1, 3, 10, or 15 mg/kg SC, or
0.3 or 3 mg/kg IV, while MAD cohorts received 1, 3, 6, or 12 mg/kg
SC every 4 weeks for 3 doses. Subjects were followed for 85 days
(SAD) and 169 days (MAD). Eight men and 24 women were included
in the MAD cohort.

Results: Dose- and exposure-dependent increases in lumbar spine
(LS), total hip (TH) and femoral neck (FN) BMD were observed in
both the SAD and MAD cohorts in both male and female participants.
A 10.7% LS BMD increase and 4.9% TH BMD increase were
observed in the 12 mg/kg MAD cohort on Day 169. LS BMD
increased by 10.7% in female participants (n = 4) compared to 10.6%
in male participants (n = 2). TH BMD increased by 5.4% in female
participants compared to 3.7% in male participants. Previously
reported results included a per-protocol analysis, excluding one male
participant who received two doses of AGA2118. The data presented
here includes all participants who received at least one dose of
AGA2118. AGA2118 was safe and well-tolerated at all dose levels
tested. The incidence of treatment-emergent adverse events (AEs) and
drug-related AEs in the AGA2118 cohorts versus placebo were bal-
anced. No treatment-related serious AEs were reported.

Conclusion: Single and multiple doses of AGA2118 were well-tol-
erated and showed robust bone building efficacy in both male and
female healthy volunteers. These data support further clinical devel-
opment of AGA2118 for the treatment of osteoporosis.



Aging Clin Exp Res

12 mg/kg Lumbar Spine and Total Hip

7z Lumbar Spine Female (n=4)
& Lumbar Spine Male (n=2)
7z Total Hip Female (n=4)
&= Total Hip Male (n=2)

% Change BMD from Baseline (mean +SD)

l > i

g : :1%-:-:

. b
169

Study Day

0C2

WEEKLY VITAMIN D AND DAILY CALCIUM CARBONATE
OVER 48-WEEKS INCREASES BONE DENSITY IN
ADOLESCENTS WITH HIV AND 25(OH)D < 7SNMOL/L:

A PLACEBO-CONTROLLED TRIAL IN SOUTHERN AFRICA

C. L. Gregsonl, T. Madanhirez, N. V. Dzavakwaz, L. Kasonka®, H.
Banda-Mabuda®, T. Bandason?, M. Chisenga3, S. Filteau®*, K.
Kranzer4, H. Mujurus, U. E. Schaible(’, S. L. Rowland-Jones’, V.
Simms*, R. A. Ferrand*

"Musculoskeletal Research Unit, University of Bristol, Bristol, United
Kingdom, >The Health Research Unit Zimbabwe, The Biomedical
Research and Training Institute, Harare, Zimbabwe, 3Department of
Obstetrics and Gynaecology, University Teaching Hospital, Lusaka,
Zambia, “Clinical Research Department, London School of Hygiene
and Tropical Medicine, London, United Kingdom, *Department of
Paediatrics, University of Zimbabwe, Harare, Zimbabwe, %Research
Centre Borstel, Leibniz Lung Centre, Borstel, Germany, "Nuffield
Department of Medicine, University of Oxford, Oxford, United
Kingdom

Objective: HIV adversely affects skeletal development despite
antiretroviral therapy (ART), and vitamin D insufficiency is common.
Dietary calcium intakes are low in Southern Africa. Our trial deter-
mined whether vitamin D and calcium supplementation improves
bone density in adolescents with HIV, particularly those with vitamin
D insufficiency.

Methods: A multi-country individually randomised, double-blinded
placebo-controlled trial of weekly vitamin D (20,000 IU) plus daily
calcium carbonate (500 mg) for 48 weeks, recruited adolescents with
HIV age 11-19 years, taking ART for > 6 months from HIV clinics
in Zimbabwe and Zambia. The primary outcome was DXA-measured
total body less-head bone mineral density (TBLH-BMD) Z-score
using a UK reference population. The secondary outcome was lumbar
spine bone mineral apparent density (LS-BMAD) Z-score. Linear
regression compared arms adjusting for site and baseline Z-Score.
Sub-group analyses by baseline vitamin D insufficiency (defined in
this region as 25(OH)D < 75 nmol/l) were pre-specified.

Results: 842 adolescents [53.2% female] were enrolled; most (75.9%)
had 25(OH)D < 75 nmol/l. At 48 weeks 751 (89.2%) were available
for a DXA. Overall, there was no difference by arm in mean 48-week
TBLH-BMD Z-score [— 1.56 (SD 1.12) in intervention vs — 1.53
(1.18) in control arm, adjusted mean difference (AMD) — 0.03 (95%
CI — 0.08, 0.02)]. Findings were similar for LS-BMAD Z-score.
However, in those with baseline 25(OH)D < 75 nmol/l both TBLH-
BMD and LS-BMAD Z-scores were higher at 48 weeks in those
randomized to supplementation (Table 1). There was no evidence of
interaction by age, sex or puberty. No drug-related severe adverse
events occurred.

Conclusions: Higher-dose vitamin D and lower-dose calcium, are
safe and cheap interventions during adolescence, and may promote

bone accrual towards maximizing peak bone mass to reduce future
fracture risk in African adolescents growing up with HIV.

Baseline

Supplemented Placebo AMD P- Interaction
Al . A Mean (SD) Mean (SD) (95%Cl) value P-value
TBLH-BMD Z-score
<75nmol/L 562 -1.53(1.22) -1.61(1.13) 0.04(0.00, 0.08) 0.027
0.078

=75nmol/l 189 -1.52(1.03) -1.45(1.12) | -0.05(-0.16,0.07) | 0.44
LS-BMAD Z-score
<75nmol/L 558 -0.64(1.19) -0.71(1.13) 0.04(0.02,0.11) 0.016

1 0.013
275nmol/l 188 -0.51(1.08) -0.70(1.24) | -0.10(-0.23,0.03) | 0.13
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PTH1 RECEPTOR AGONISTS FOR FRACTURE RISK:
A SYSTEMATIC REVIEW AND NETWORK META-
ANALYSIS

C. Beaudart', N. Veronese?, J. Douxfils®, J. Amuthavalli
Thiyagarajan4, F. Bolzetta’, P. Albaneses, G. Voltan® , M. Alokailﬁ, N.
C. Harvey’, N. R. Fuggle’, R. Rizzoli®, J.-Y. Reginster’

'Public Health Aging Research & Epidemiology (PHARE) Group,
Research Unit in Clinical, Pharmacology and Toxicology (URPC),
NAmur Research Institute for LIfe Sciences (NARILIS), Faculty of
Medicine, University of Namur, Namur, Belgium, 23Geriatric Unit,
Department of Internal Medicine and Geriatrics, University of
Palermo, Palermo, Italy, 3Research Unit in Clinical Pharmacology
and Toxicology (URPC), NAmur Research Institute for LIfe Sciences
(NARILIS), Faculty of Medicine, University of Namur, Namur,
Belgium, 47Ageing and Health Unit, Department of Maternal,
Newborn, Child and Adolescent Health and Ageing, World Health
Organization, Geneva, Switzerland, Azienda ULSS (Unita Locale
Socio Sanitaria) 3 “Serenissima”, Venice, Italy, Protein Research
Chair, Biochemistry Dept, College of Science, King Saud University,
Riyadh, Saudi Arabia, '"MRC Lifecourse Epidemiology Centre,
University of Southampton, Southampton, United Kingdom, 8Service
of Bone Diseases, Geneva University Hospitals and Faculty of
Medicine, Geneva, Switzerland

Introduction: Osteoporosis, defined by reduced bone mineral density
and macro- and micro-architectural degradation, leads to increased
fracture risk, particularly in aging populations. While randomized
controlled trials (RCTs) demonstrate that PTHI1 receptor agonists,
teriparatide and abaloparatide, are effective at reducing fracture risk,
real-world evidence (RWE) remains sparse. This study reviews and
compares the anti-fracture efficacy of these agents, against each other
and against other osteoporosis treatments using both RCTs and RWE.
Methods: We systematically searched Medline, Embase, and
Cochrane up to May 2024, focusing on RCTs and RWE studies
reporting reduction in vertebral, non-vertebral, hip, or all fractures as
primary endpoint. A network meta-analysis (NMA) was conducted,
first through pairwise meta-analyses of teriparatide versus abalo-
paratide, then a Bayesian NMA comparing each to other treatments.
Safety assessments included adverse events (AEs) classified by
MedDRA, with a particular attention to hypercalcemia and cardiac
events.

Results: Seventeen studies (11 RCTs, 6 RWE) met inclusion criteria.
Teriparatide and abaloparatide were effective in reducing vertebral
and non-vertebral fractures in all pairwise meta-analyses vs. placebo.
Abaloparatide showed an advantage over teriparatide for non-verte-
bral fractures (OR: 0.87, 95% CI 0.80-0.95) and hip fractures (OR:
0.81, 95% CI 0.71-0.93).

In the NMA model, teriparatide and abaloparatide were superior to
placebo, raloxifene and calcitonin in reducing vertebral fracture while
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teriparatide was further superior to denosumab and risedronate. For
non-vertebral fracture, abaloparatide was better than any other treat-
ment while teriparatide was only superior to alendronate or placebo.
PTHI analogs were better than placebo at reducing all fractures while
no difference was observed for the risk of hip fracture.

Both abaloparatide and teriparatide demonstrate comparable
safety to other osteoporosis treatments, with no increased cardiovas-
cular risk.

Conclusion: This review highlights that PTH1 receptor agonists
effectively reduce fracture risk, with abaloparatide offering enhanced
benefits for non-vertebral and hip fractures compared to teriparatide.
Both agents exhibit acceptable safety profiles, suggesting their valu-
able role in managing osteoporosis, particularly for high-risk patients.
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EFFECTS OF EB613 TABLETS [ORAL PTH(1-34)] ON
TRABECULAR AND CORTICAL BONE USING 3D-DXA:
POST-HOC RESULTS FROM PHASE 2 STUDY

G. Burshteinl, C. ltinl, H. Galitzerl, M. Kushnir!, M. Toledanol, L.
Humbert?, R. Boyces, S. L. Ferrari*, R. B. Wagmans, F. Cosman®

"Entera Bio Ltd., Jerusalem, Israel, 23D-Shaper Medical, Barcelona,
Spain, 3Beechy Ridge ToxPath LLC, Pittsboro, United States,
“Geneva University Hospital, Geneva, Switzerland, 3SoCal PCH
Ventures, San Bruno, United States, SColumbia University, Vagelos
College of Physicians and Surgeons, New York, United States

Objectives: EB613 is being developed as the first once-daily oral
PTH(1-34) tablet treatment for postmenopausal women with osteo-
porosis at increased risk for fracture. In Phase 2 (NCT04003467),
EB613 2.5 mg increased bone mineral density (BMD) associated with
increased bone formation (PINP) & decreased bone resorption (CTX).
We characterized early effects on trabecular & cortical bone of the
proximal femur using 3D-DXA modeling.

Materials and methods: In this post-hoc study, all Phase 2 study
subjects from the EB613 2.5 mg (n=21) and placebo groups
(n = 38) who had DXA hip scans at baseline & 6 months were
included. Scans were analyzed using 3D-Shaper® software to assess
trabecular and cortical compartments, and 3D-DXA models were
developed to show anatomical distribution of structural changes. For
each parameter, % change from baseline for each subject and mean
(SD) for both groups were calculated. Data were analyzed within
groups vs baseline and between groups using t-tests.

Results: At 6 months, in subjects on EB613 vs placebo, areal BMD
of the total hip (TH) and femoral neck (FN) increased 1.8% and 2.6%,
respectively (both p < 0.01). Integral volumetric BMD (vBMD) of
the TH and FN increased with EB613 vs placebo by 1.7% (p < 0.08)
and 2.6% (p < 0.03), respectively. TH trabecular vBMD increased
2.8% with EB613 (p = 0.05 vs baseline; group difference NS) and FN
trabecular vBMD increased 4.4% vs placebo (group difference
p < 0.03). While cortical vBMD changes with EB613 vs placebo
were small and NS, cortical surface BMD increments with EB613 vs
placebo were 1.5% and 2.1% in the TH and FN, respectively (both
p < 0.05; Figure). Cortical thickness increments with EB613 vs
placebo were 1.3% in the TH (p =0.04) and 1.7% in the FN
(p = 0.056).

Conclusions: 6-months treatment with EB613 showed evidence of an
early effect on both trabecular and cortical bone of the proximal
femur, consistent with the dual mechanism of increased formation and
decreased resorption. Safety and efficacy of EB613 will be evaluated
in the planned Phase 3 trial.

Disclosures: GB, CI, HG, MK, and MT are employees of and may
own stock/options in Entera Bio Ltd. LH is a stockholder and
employee of 3D-Shaper Medical. RB, SLF, and FC are consultants
for Entera. RBW is an advisor to Entera.
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Figure 1. 3D visualisation of the periosteal surface of the femur indicating the anatomical
improvement in cortical surface BMD with EB613 vs placebo at 6 months.
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SUSTAINED REDUCTION IN FRACTURE RATE IN
PATIENTS WITH OI TREATED WITH SETRUSUMAB:
FOURTEEN MONTH DATA FROM PHASE 2 OF THE PHASE

2/3 ORBIT STUDY

J. Nowicki', S. Gottesman?, O. Carpenter3, D. Velasco*, M. Wallace®,
P. Smith®, A. Imel’, D. Luca®, M. Byers®, S. Krolczyk®, E.
M. Lewiecki®

"Medical University of Lodz, Lodz, Poland, 2Washington University
School of Medicine, St. Louis, United States, 3Yale University School
of Medicine, New Haven, United States, *Children’s Nebraska,
Omaha, United States, SPhoenix Children’s Hospital, Phoenix, United
States, ®Shriner’s Hospitals for Children, Chicago, United States,
"Indiana University School of Medicine, Indianapolis, United States,
8Ultragenyx Pharmaceutical Inc., Novato, United States, 9University
of New Mexico Health Sciences Center, Albuquerque, United States

Osteogenesis imperfecta (OI) is a rare genetic disorder of bone fra-
gility and low bone mass with no universally-accepted treatment.
Setrusumab is a fully human anti-sclerostin monoclonal antibody that
improves bone mineral density (BMD), strength, and remodeling in
adults with OI. Phase 2 of the Phase 2/3 Orbit study (NCT05125809)
assessed its efficacy and safety in children and young-adults. Subjects
with OI Types L III, or IV, ages 5 to < 26 years, were randomized 1:1
to receive 20 or 40 mg/kg setrusumab intravenously monthly. Once
the last subject completed 6 months of treatment, all subjects swit-
ched to 20 mg/kg. Dose groups were pooled for analysis.

Twenty-four subjects (50% female, 75% < 18 years old) with OI
Type I (n =17/24, 71%) or II/IV (n = 7/24, 29%) were assessed
(mean, median treatment duration: 16, 15 months).

Subjects continued meaningful BMD improvement. A mean (SE)
change from baseline (BL) in lumbar spine BMD of 14.19% (2.15%)
was seen at Month (M) 6, and 22.25% (2.71%) at M12 (p < 0.0001).
Mean (SE) BL BMD Z-score improved by 0.85 (0.13) at M6, and 1.25
(0.17) at M12 (p < 0.0001).

The median annualized pre-treatment fracture rate (excluding
fingers, toes, face, skull, and morphometric vertebral fractures) fell
from 0.72 to O (p = 0.0014) after a mean 16 months of treatment,
(67% calculated reduction). No safety concerns were identified at
M14. Treatment-emergent adverse events (TEAE) supported the
anticipated safety profile of setrusumab. Most related TEAEs (11/12,
92%) were mild (Grade 1), with no related serious TEAEs or car-
diovascular TEAEs reported. No TEAEs led to study/treatment
discontinuation or disruption.

We observed significant, clinically meaningful improvements
from BL in lumbar spine BMD and BMD Z-score at M14. A clini-
cally meaningful reduction in skeletal fracture rate was achieved with
setrusumab (67%). Findings build upon those after 6 months,
demonstrating the robustness and durability of setrusumab in OI.
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PROGRESSIVE DECREASES IN FRACTURE INCIDENCE
WITH ZOLEDRONATE USE > 3 YEARS

I. R. Reid!, A. M. Horne', B. Mihov!, G. D. Gamble'
lUniversity of Auckland, Auckland, New Zealand

Background: The anti-fracture efficacy of most osteoporosis drugs is
assessed in trials of up to three years duration. However, treatment of
osteoporosis is required long-term, so it is important to know whether
effectiveness of treatment changes over time. To-date, this informa-
tion has only been available from open extensions of the treatment
groups from clinical trials. Such data are subject to selective loss of
frailer patients from the cohort, and no placebo comparator group is
available to permit reliable measurement of anti-fracture efficacy.
Methods: Our 6-year RCT of zoledronate or placebo every
18 months in 2000 osteopenic women aged > 65 years is longer than
most other trials of osteoporosis drugs, and only 3.6% of participants
withdrew or were lost to follow-up (Reid IR et al., NEJM 379:2407,
2018). Therefore, anti-fracture efficacy can be validly compared
between the first and second halves of this study.

Results: There were 178 non-vertebral fractures in the placebo group
and 108 in the zoledronate group (excluding fractures of the hands,
feet and face). Fracture rates per 1000 women-years in the placebo
group were 28 (95% CI 23, 35) and 32 (26, 40) in years 1-3 and years
4-6, respectively. In the zoledronate group, fracture rates were 23 (18,
30) and 13 (9, 18) per 1000 women-years in the first and second
halves of the study. The rate ratios for non-vertebral fractures were
0.83 (0.60, 1.14) in years 1-3, and 0.40 (0.27, 0.58) in years 4-6
(between-period comparison, P < 0.05). Rates ratios for total fragility
fractures, which included vertebral fractures also, showed a similar
pattern: years 1-3, 0.72 (0.54, 0.97); years 4-6, 0.37 (0.28, 0.50).
Conclusion: These findings suggest that the efficacy in non-vertebral
fracture prevention of anti-resorptive drugs has been underestimated
because of the short-term evaluation of their effects. Further, it
indicates that longer term treatment with these drugs may yield
greater benefit to patients.
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COMPREHENSIVE COMPARATIVE ANALYSIS OF
INFRAPATELLAR FAT PAD MORPHOLOGIES IN

A LONGITUDINAL KNEE OSTEOARTHRITIS STUDY: NEW
INSIGHTS INTO ITS ROLE AS A PROGNOSTIC MARKER

J.-P. Pelletier', P. Paiement', F. Abram', M. Dorais?, J.-P. Raynauld’,
J. Martel-Pelletier'

"University of Montreal Hospital Research Centre (CRCHUM),
Montreal, Canada, 2StatSciences Inc., Notre-Dame de -I’Ile-Perrot,
Canada

Objective: No established markers effectively phenotype knee
osteoarthritis (OA) patients into subgroups. Data on infrapatellar fat
pad (IPFP) morphology predicting disease symptoms, structural
changes, and knee replacement (KR) are sparse and conflicting. This
96-month longitudinal study aimed to identify the most effective
prognostic markers by comparing various IPFP morphological fea-
tures against these outcomes.

Methods: This study analyzed 1075 knees from the Osteoarthritis
Initiative (OAI) progression cohort. Structural changes included car-
tilage, bone marrow lesions (BML), and joint effusion volumes
assessed using quantitative and automated MRI systems. IPFP global
and signal (hyper- and hypo-) intensity volumes and areas were
measured using MRI combined with a newly fully automated neuron-
driven technology'. Symptoms were evaluated using WOMAC. KR
data were obtained from the OAI database. Data was collected at

baseline, 12, 24, 48 and 96 months and analyzed using a mixed model
for repeated measures and ANCOVA.

Results: Baseline characteristics were mild to moderate knee OA.
Over time, WOMAC scores, cartilage volume, and IPFP global and
hypointense signal volumes and maximal and hypointense signal
areas decreased (all < 0.001). Joint effusion and hyperintense signal
volume and area increased (both < 0.001). Associations were found
between baseline IPFP morphologies and changes in cartilage volume
(hypo- and hyperintense volumes, 48, 96 months, p < 0.04), BML
volume (global volume 48 months, p = 0.05; hyperintense area,
12 months, p < 0.04), and effusion volume (hypointense volume
48 months and hyperintense volume 96 months, p < 0.05). At base-
line, smaller IPFP sizes (below median) were associated with
cumulative KR at 96 months (global and hypointense volumes, p
< 0.04 and maximal area, p = 0.05).

Conclusions: This longitudinal study, leveraging an innovative IPFP
assessment technology, highlights that IPFP volume (global and both
signals) surpasses area metrics in predicting long-term OA structural
changes, and smaller IPFP volumes and areas are linked with reduced
KR need. These findings provide new insights into the usefulness of
IPFP morphology as a predictive biomarker of knee OA outcomes,
offering a new approach to stratifying knee OA patients.

'Bonakdari H et al. Sci Rep 2020; 10:9993.
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RESULTS FROM A RANDOMISED CONTROLLED PHASE II
TRIAL WITH LEVI-04, A NOVEL NEUROTROPHIN-3
INHIBITOR, DEMONSTRATE SUBSTANTIALLY
IMPROVED PAIN AND FUNCTION WITHOUT
DELETERIOUS EFFECTS ON JOINT STRUCTURE IN
PEOPLE WITH KNEE OSTEOARTHRITIS

P. Conaghanl, A. GuermaziZ, N. Katz>, A. Bihlet*, R. Dror’, M.
PerkinsE, B. Hughesﬁ, C. Herholdt®, I. Bombelka®, S. Westbrook®

'University of Leeds/Musculoskeletal Medicine/Chapel Allerton
Hospital, Leeds, United Kingdom, ZBoston University, Boston,
United States, *Rin Sof Innovation Ltd, Boston, United States,
“NBCD A/S, Soeborg, Denmark, SProsoft Clinical, Chesterbrook,
United States, 6Levicept Ltd, Ramsgate, United Kingdom

Objective: To assess efficacy and safety of LEVI-04 in people with
knee OA.

Materials and methods: This was a 20-week PhII multicentre RCT
in people with painful (> 4/10 WOMAC), radiographic (KL > 2)
knee OA. Participants were randomised to baseline then 4-weekly IV
placebo or 0.3, 1 or 2 mg/kg LEVI-04 through wk16, with safety
follow-up to wk30. The primary endpoint was change in WOMAC
pain to wk17, with secondary outcomes including function and PGA.
Results: 518 people were enrolled, balanced across groups (mean age
63.1-65.4 years, mean BMI 29.3-30.3, proportion female
51.5-61.5%). Statistical significance was met for the primary and
secondary efficacy endpoints (Fig. 1) at wk5 and wk17 (p < 0.05 vs
placebo). LEVI-04 was well tolerated, with no increase in SAEs,
TEAEs and joint pathologies, including rapidly progressive OA
(RPOA), vs. placebo. SAEs reported were 0, 1 (0.8%), 3 (2.3%), and
3 (2.3%) in the 0.3 mg/kg, 1 mg/kg, 2 mg/kg, and placebo groups,
respectively. TEAESs occurred in 58.1%, 66.2%, 64.3% and 67.4% of
participants in 0.3 mg/kg, 1 mg/kg, 2 mg/kg, and placebo groups,
respectively. There were 4 cases of RPOA Type 1: 2 in the 1 mg/kg, 1
in the 2 mg/kg and 1 in the placebo group. 2 subchondral insuffi-
ciency fractures were reported: 1 in a shoulder with pre-existing OA
in the 1 mg/kg group, and 1 in the knee in the placebo group. There
were no reports of osteonecrosis or RPOA Type 2. 3 participants had
a knee joint replacement; 1 in each of the active arms, all were KL
grade 4 at study entry.
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Figure 1. Efficacy Endpoints (arrow indicates primary endpoint)
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Conclusion: LEVI-04 demonstrated significant and clinically mean-
ingful improvement in pain, function, and other outcomes. LEVI-04
was well tolerated at all doses, supporting the concept of supple-
menting endogenous p7SNTR as a treatment for OA and other pain
conditions. Phase III trials are in planning.
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A PHASE 1B RANDOMIZED CONTROLLED TRIAL
EVALUATING SAFETY AND PHARMACODYNAMICS OF
A NOVEL IL-1RA GENE THERAPY (GNSC-001) INJECTION
IN KNEE OA: 6-MONTH INTERIM RESULTS:

J.R.S. Tambiahl, S. Jacksonl, M. Concepcionl, S. Vijayl, T.
W. Chalbergl, A. Annahital, P. G. Conaghan2

!Genascence Corporation, Palo Alto, United States, 2University of
Leeds, Leeds, United Kingdom

Objectives: Evaluate safety of GNSC-001 dose regimens with/with-
out corticosteroid (CS) immune-conditioning versus placebo (PBO) in
knee OA participants (Pts) for 1 year and measure transgenic IL-1Ra
levels in synovial fluid (SF). Six-month interim results are reported.
Materials and methods: Knee OA Pts age 40-75 years, KL 2-3,
WOMAC target knee pain > 20/50 were randomized to 5 Groups
(Gps): 1) GNSC-001 1 x 10'? vector genomes (vg); 2) GNSC-001
1 x 10" vg + oral CS; 3) GNSC-001 1 x 10" vg; 4) GNSC-001
1 x 10" vg + oral CS; 5) PBO no CS. Gps 1 and 3 received 7 days
oral CS (on Day -1 with 6-week taper). Open-label Grp 6 required
knee SF aspiration prior to dosing and received 3 days oral CS (from
Day -1) with IA CS (on Day 1). All Pts received IA GNSC-001 or
PBO on Day 1 (Baseline [BL]), and had visits at Months 1, 3, and 6.
Results: BL characteristics [mean (& SD) or (%)] of 67 6-month
completers were: female sex n = 52 (78%); age 60.9 (8.5) years; BMI
28.6 (4.3) kg/m?; WOMAC Pain [0-100] = 61.9 (15.6) and Func-
tion = 62.4 (15.6); KL Grades 2, n =35 (52.2%) and 3, n = 31
(46.3%). No deaths or safety-related withdrawals occurred. Two
treatment-unrelated SAEs occurred. TEAEs across Gps [(n)(Pts > 1
TEAE)] were: 1) 15(6); 2) 23(7); 3) 13(6); 4) 21(6); 5) 16(5); 6)
52(9). Target knee AEs (TKAEs) across Gps [(n)(Pts > 1 TKAE)]
were 1) 3(2); 2) 4(3); 3) 4(2); 4) 9(4); 5) 4(3); 6) 23(8). TKAEs > 1
included arthralgia (n = 12); swelling (n = 6); effusion (n = 3) and
stiffness (n = 3). All TEAEs and TKAEs were Grade 1-2, apart from
one Grade 3 AE (recurrent effusion) in Grp 6. Mean BL SF IL-1Ra
level [pg/mL(x£ SD)] was 158.3 (327.3) pg/mL. Mean Month 6 levels
were (pg/mL £ SD, n = Pts with > 1 SF sample including Month 6):
1) 1006.7 (941.1) (n=4); 2) 21359 (2326.0) (n=7); 3) 245.5
(148.8) (n = 5); 4) 3999.5 (4816.1) (n = 7); 5) 128.7 (45.3) (n = 6);
6) 2703.5 (2254.8) (n = 11).

Conclusion: GNSC-001 was well tolerated with no treatment-related
SAEs, and mostly mild/moderate TEAEs. Grp 6 trended higher in
number of TKAE:s; it was unclear if this was due to patient population
differences, with SF aspiration required at entry, due to chance or CS
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regimen. All GNSC-001 groups showed persistently elevated IL-1Ra
expression in SF, and immune-conditioning was associated with
higher levels. Based on 6-month data, GNSC-001 shows promise for
the treatment of knee OA.
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EFFECTIVENESS OF CELECOXIB IN REDUCING
OSTEOARTHRITIS (OA) PAIN IN PATIENTS WITH
MODERATE AND SEVERE PAIN: ONCE-DAILY VS TWICE-
DAILY DOSING

E. Choy', C. Walker”, R. Chiaese®, E. Biesheuvel®, S. Suresh
Kumbhar®

!Cardiff Regional Experimental Arthritis Treatment and Evaluation
(CREATE) Centre, Section of Rheumatology, Division of Infection
and Immunity, School of Medicine, Cardiff University, Cardiff,
United Kingdom, 2Global Medical Affairs, Viatris, United Kingdom,
3Global Medical Affairs, Viatris, Italy, “Biometrics, Viatris,
Amstelveen, Netherlands, Biometrics, Viatris, Bangalore, India

Objective: To assess the effectiveness of Celecoxib(100 mg BID or
200 mg OD) using Visual Analog Scale(VAS) score in reducing
moderate(VAS > 40& < 69) to severe(VAS > 70) knee OA pain.
Material and methods: A pooled analysis combined two previously
published near identical 6 week studies of patients with OA of the
knee. Participants received either placebo, 100 mg Celecoxib, or
200 mg Celecoxib. The primary endpoint was change in pain VAS
scores upto week 6 from baseline. Pain scores were measured at
baseline, week 2, and week 6.

Results: A total of 1404 participants either received placebo(n =
476), Celecoxib as 100 mg(n = 474), or Celecoxib as 200 mg(n =
454). At baseline, 675 had moderate pain, 685 had severe pain, 44
patients had mild pain(VAS < 40). The results confirming the effi-
cacy of two doses of Celecoxib at week 6 are presented in Fig. 1.
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Figure 1. Change from baseline of patient’'s assessment of OA Pain-VAS at week 2&6

In patients with moderate pain, both 100 mg & 200 mg Celecoxib
significantly reduced pain compared with placebo at week 2 & 6
(LSM diff. — 818 (p=0.0009) & —537 (p=0.0318),
respectively).

In patients with severe pain, both 100 mg and 200 mg Celecoxib
significantly reduced pain compared with placebo at week 2 (LSM
diff. — 8.96(p = 0.0007) and — 8.43 (p = 0.0015), resp. At week 6,
Celecoxib 100 mg demonstrated no statistically significant difference
with placebo, while Celecoxib 200 mg statistically significantly
reduced pain (LSM diff. of — 3.37 (p =0.2592) and — 7.45
(p = 0.0135), respectively).
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Conclusions: Celecoxib (both dosing regimens) effectively reduced
pain in patients with moderate and severe knee OA. Data from the
6 week interval may suggest that 200 mg OD per day might be the
preferred regimen for severe pain management.
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10-YEAR FOLLOW-UP AFTER INTRA-ARTICULAR
INJECTIONS OF 2.5% POLYACRYLAMIDE HYDROGEL
FOR KNEE OSTEOARTHRITIS

H. Bliddal', A. Hartkopp?®, P. Conaghan®, M. Henriksen'

'The Parker Institute, Copenhagen University Hospital Frederiksberg,
Copenhagen, Denmark, >A2 Rheumatology and Sports Medicine,
Holte, Denmark, 3University of Leeds & NIHR Leeds Biomedical
Research Centre, Leeds, United Kingdom

Objective: To evaluate long term safety of intra-articular 2.5%
polyacrylamide hydrogel (iPAAG).

Material and methods: Patients treated off-label with iPAAG for
radiologically verified knee OA in the period 2010 until 2017 were
recalled. Medical and surgical records were obtained on all recalled
patients and scrutinized for possible adverse events or abnormal
reactions related to the injection, and in the event of subsequent
surgery, for peri- and post-operative complications for the treated
knee(s). An interview was also conducted for retrospective self-re-
ported adverse events after the injection of iPAAG. The time between
IA injection and knee surgery was recorded.

Results: A total of 61 patients (24 women and 37 men) participated.
At the time of injection, mean age was 64 years (range 34-81) and
mean BMI was 27 kg/m2 (range 19-43 kg/mz)‘ Some patients had
treatment of both knees and 89 knees were included. Observation time
from the iPAAG treatment to follow-up was mean 9.92 years (range
7-14 years).

No significant AEs related to iPAAG were reported by patients or
found in the records; thus, no allergic reactions, infections or systemic
adverse events were noted.

In 39 cases (39/89, 43.8%) a knee replacement was performed
after a mean time lapse of 3.4 years (range 0.2-7.6 years). The mean
time lapse was similar for all KL grades. Post surgical abnormal
events were noted in 2 cases: 1 had prolonged knee bleeding and the
other had an infection that required revision and prolonged antibi-
otics. These 2 patients had received multiple other injections
including glucocorticosteroids, both before and after the iPAAG.
Conclusion: Long-term results after iPAAG indicated a favourable
safety profile of the product, with very few patients recalling pain or
problems post-injection. Surgical records from subsequent knee
replacements gave no indications of unusual adverse reactions.
Disclosure: This work was supported by an institutional grant from
Contura International A/S to the Parker Institute and the company had
no influence on the design and execution of the study. None of the
authors are employed by or have shares in this company.
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EFFECTS OF INTRA-ARTICULAR HYALURONIC ACID
INJECTIONS ON PAIN AND FUNCTION IN KNEE
OSTEOARTHRITIS PATIENTS: AN UMBRELLA REVIEW
OF SYSTEMATIC REVIEWS AND META-ANALYSES OF
RANDOMIZED PLACEBO-CONTROLLED TRIALS

0. Bruyérel, M. Alokail?, N. Al-Daghriz, J.-Y. Reginsterz, S. Sabico?

'University of Liege, Liége, Belgium, “King Saud University, Riyadh,
Saudi Arabia

Introduction: Knee osteoarthritis (OA) is a prevalent and disabling
condition characterized by pain and functional impairment. Intra-ar-
ticular hyaluronic acid (IAHA) injections are widely used for
symptom relief, but their efficacy remains debated due to conflicting
conclusions across systematic reviews (SRs) and meta-analyses
(MAs). This umbrella review aims to assess the symptomatic efficacy
of IAHA in knee OA based on evidence reported by previously
conducted SR and MA, identify factors contributing to discrepancies
in SR/MA findings, and summarize consistent outcome trends.
Methods: This umbrella review followed Cochrane guidelines for
overviews of reviews and adhered to the PRIOR reporting checklist. It
was registered in PROSPERO (CRD42024625696). A systematic
search was conducted in Medline (Ovid), Cochrane Database of
Systematic Reviews (Ovid CDSR), and Embase, using a predefined
Population/Intervention/Comparator/Outcome/Study design (PICOS)
framework. SRs of randomized controlled trials (RCTs) evaluating
IAHA efficacy on pain and/or function compared to placebo were
included. Exclusion criteria were SRs including both RCTs and non-
RCTs without separate synthesis of data from RCTs, scoping reviews,
abstracts, commentaries, or narrative reviews. Two independent
reviewers screened titles,/abstracts, and full texts, resolving dis-
agreements by consensus. Risk of bias was assessed using the
AMSTAR-2 checklist, classifying SRs as high, moderate, low, or
critically low quality.

Results: Twenty-two SRs were included, with AMSTAR-2 quality
ratings as follows: four high, one moderate, three low, and fourteen
critically low. The majority (20/22) reported significant beneficial
effects of IAHA on pain and function, with 15 SRs concluding pos-
itive outcomes, 3 reporting mixed conclusions, and 4 reporting
negative conclusions. Among high/moderate-quality SRs, all five
reported significant beneficial effects, with three concluding posi-
tively and two negatively. Negative or mixed conclusions were
primarily attributed to restrictive inclusion criteria (e.g., large trial-
only analyses, minimum patient numbers, long follow-up periods) and
challenges in interpreting clinical relevance.

Conclusion: Most SRs and all high-quality SRs support the signifi-
cant symptomatic efficacy of IAHA in knee OA. Negative
interpretations arise when restrictive inclusion criteria challenge the
clinical relevance of results. These findings highlight the need for
standardized methodologies in SRs to provide clearer guidance for
clinical practice.
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ASSESSING BONE MINERAL DENSITY: A COMPARATIVE
STUDY OF DXA AND RADIOFREQUENCY ECHOGRAPHIC
MULTI-SPECTROMETRY (REMS) IN ASIAN POPULATION

Y. Yoshino', Y. Asada', E. Tomatsu', S. Sekiguchi—Uedal, S.
Shibata!, T. Takayanagi', Y. Seino', Y. Sasaki?, H. Takai’, H. Ito?, H.
Sasaki®, A. Suzuki'

'Department of Endocrinology, Diabetes, and Metabolism, Fujita
Health University, Toyoake, Japan, 2Depar[ment of Clinical
Laboratory, Fujita Health University Hospital, Toyoake, Japan,
3Department of Radiology, Fujita Health University Hospital,
Toyoake, Japan, “International Medical Center, Fujita Health
University Hospital, Toyoake, Japan

Objective: The Radiofrequency Echographic Multi-Spectrometry
(REMS) method is a novel ultrasound diagnostic technique for
measuring bone mineral density (BMD) in the lumbar spine (LS) and
femoral neck (FN), with reports of a high correlation with dual-energy
X-ray absorptiometry (DXA). However, clinical data in Asian pop-
ulation are still insufficient. This study aimed to compare BMD
between the DXA and the REMS.
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Methods: The study included 88 patients (M/F: 40/48) who under-
went BMD assessment using both DXA and REMS at Fujita Health
University Hospital in 2023. BMD measurements at the LS and FN
were performed using DXA (Horizon W, Hologic, Inc., USA) and a
REMS device (EchoS, Echolight S.p.A., Lecce, Italy). The mean age
of the study subjects was 65.9 + 14.8 years, and the BMI was
24.0 £ 4.2 kg/m>. Comorbidities included type 2 diabetes mellitus in
76 patients, long-term glucocorticoid use (> 3 months) in 7 patients.
Nineteen patients were receiving treatment for osteoporosis. Vertebral
fractures and hip fractures were reported in 22 and 9 cases,
respectively.

Results: At the LS, the mean T-score obtained by DXA was
— 1.00 £ 1.54, while REMS showed a significantly lower value of
— 248 £094 (p<0.0001). At the FN, DXA yielded
— 1.74 £ 1.16, whereas REMS showed — 2.40 + 1.05 (p < 0.0001).
Significant correlation was observed between DXA and REMS
T-scores (LS: R = 0.294, p = 0.0063; FN: R = 0.541, p < 0.0001).
Osteoporosis diagnosis rates differed: DXA classified 34 patients as
having osteoporosis and 37 as osteopenia, whereas REMS identified
55 with osteoporosis and 28 with osteopenia. Among vertebral frac-
tures patients, REMS classified all cases as osteopenia or
osteoporosis, whereas DXA identified half as having normal BMD.
Conclusion: REMS provides a safe, radiation-free alternative for
BMD assessment and has the potential to provide new insights into
bone assessment independent of DXA.

The authors declare no conflicts of interest associated with this
manuscript.
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RAPID BONE MICROARCHITECTURE DECLINE, BUT NOT
HIGHER FRACTURE RISK, IN MEN WITH ELEVATED
FGF23 CONCENTRATION—THE STRAMBO STUDY

P. Szulc], D. Whittierz, S. K. Boydz, L.C. Hofbauer3, R. Chapurlatl

'INSERM UMR 1033, University of Lyon, Hospices Civils de Lyon,
Lyon, France, chCaig Institute for Bone and Joint Health,
University of Calgary, Calgary, Canada, *University Center for
Healthy Aging and the Division of Endocrinology, Diabetes, and
Bone Diseases, Technische Universitdt Dresden, Dresden, Germany

Objective: Data on the association of fibroblast growth factor 23
(FGF23) with bone structure and fracture risk are limited. We studied
the link of baseline FGF23 levels with the prospectively assessed
bone microarchitecture decline and fracture risk over 12 years in
older men.

Material and methods: Serum FGF23 was measured at baseline in a
cohort of 829 men aged 60-87 (Immunotopics, San Clemente, CA).
Bone microarchitecture was assessed at the distal radius and distal
tibia by HR-pQCT (XtremeCT I, SCANCO, Switzerland) at baseline
and after 4, 8, and 12 yrs. Incident spine fractures were assessed on
DXA scans. Self-reported incident non-spine fractures were con-
firmed by a health professional.

Results: At the distal radius, the rate of loss of total bone mineral
density (Tt.BMD) increased with higher FGF23 levels (adjusted for
confounders p < 0.001). The rate of decrease in cortical thickness
(Ct.Th) and density (Ct.BMD), and of trabecular area (Tb.Ar)
expansion increased across the FGF23 quartiles (p < 0.01 to <
0.001). Failure load decreased faster (p < 0.01) in the highest vs. the
lowest FGF23 quartile (> 32.3 vs. < 17.4 RU/mL). Rates of change
in trabecular density (Tb.BMD), number (Tb.N), thickness (Tb.Th),
separation (Tb.Sp) or homogeneity of distribution (Tb.1/N.SD) did
not correlate with the FGF23 level.

At the distal tibia, the rate of decrease in Tt.BMD, Ct.Th, Ct. BMD
and failure load and the rate of Tb.Ar expansion increased across the
FGF23 quartiles (all p < 0.001 in multivariable models). Rates of
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change in the trabecular measures did not vary across the FGF23
quartiles.

After adjustment for age, BMI, BMD, falls and fractures, FGF23
level did not predict fractures (all fractures: n = 157, HR = 0.95 per
SD, 95% CI 0.79-1.14; major osteoporotic fractures: n = 60, HR =

1.02 per SD, 95% CI 0.76-1.36).
Conclusion: In a cohort of older men followed prospectively for
12 years, higher FGF23 level was associated with faster cortical bone
deterioration, but not with the risk of fracture.
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NUMBER OF FRACTURES AND FRACTURE INCIDENCE IN
RELATION TO BONE MINERAL DENSITY: AN
INTERNATIONAL META-ANALYSIS

H. Johansson', N. C. Harveyz, E. McCloskey3, E. Liu4, L.
Vandenputl, M. Lorentzon', W. D. Leslie’, J. A. Kanis®, Frax Meta-
Analysis Cohort Group®

'Sahlgrenska Osteoporosis Centre, Institute of Medicine, University
of Gothenburg, MélIndal, Sweden, MRC Lifecourse Epidemiology
Centre, University of Southampton, Southampton, United Kingdom,
3Centre for Metabolic Bone Diseases, University of Sheffield,
Sheffield, United Kingdom, “South Australian Health and Medical
Research Institute (SAHMRI), Adelaide, Australia, 5Department of
Medicine, University of Manitoba, Winnipeg, Manitoba, Canada,
SUnited Kingdom

Objectives: Femoral neck bone mineral density (BMD) is an
important determinant of fracture risk and an optional input into
FRAX®. As one of a number of studies informing the next iteration of
FRAX, the aim of this preliminary international analysis was to
prospectively investigate, in men and women, the incidence and
absolute number of fractures by baseline BMD T-score.

Materials and methods: The analysis dataset comprised individual
records of 160,035 men and women with information on BMD, from
51 cohorts in 25 countries. The total follow-up time was 1.3 million
person-years. The risk of major osteoporotic fracture (MOF) or hip
fracture (HF) was studied. The number of fractures and total person-
years follow up time was summed by intervals of 0.5 SD in BMD
T-score over all cohorts. The fracture incidence was calculated from
number of fractures over total follow up of time in the interval.
Results: Among the 48,811 men and 111,224 women, aged 68.3
(range 50-101), 17,968 individuals experienced one or more MOF
and 5883 experienced one or more HF (1406 in men and 4477 in
women). A minority of individuals had a BMD T-score < — 2.5
(3.3% men and 16.1% women). For men 85.8% of the hip fractures
occurred for those with BMD T-score equal or above — 2.5; the
corresponding figure for women was 60.7%. In the interval from
— 2.5t0 — 1, 59.4% of the hip fractures occurred for men and 52.7%
of the women. Nevertheless, the highest fracture incidences are found
for the lowest BMD T-scores (see figure for hip fractures in women).
Similar findings were demonstrated for MOF and for men.
Conclusions: These data confirm the importance of femoral neck
BMD as a determinant of fracture risk but relatively low sensitivity
(many fractures occur in individuals without osteoporosis). These
data will inform the next iteration of FRAX.
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Figure. Number of women with at least one hip fracture (grey bars, right y axis)) and hip
fracture incidence (orange bars, left y axis) in relation to BMD T-score in women (x axis)
where “-2.5” represents -2.55x<-2.0, “-2” represents -2.0<x<-1.5, etc.
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TYPE I DIABETES MELLITUS IS ASSOCIATED WITH
INCREASED FRACTURE RISK INDEPENDENT OF BONE
MINERAL DENSITY: AN INTERNATIONAL META-
ANALYSIS

N. C. Harve ', E. M. Curtis], H. Johanssonz, E. V. McCloskey3, E.
Liu®, L. Vandenputs, M. Lorentzon®, W. D. Leslie®, J. A. Kanis?, Frax
Meta-Analysis Cohort Group®

"MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom, %Centre for Metabolic Bone
Diseases, University of Sheffield, Sheffield, United Kingdom, SMRC
Versus Arthritis Centre for Integrated research in Musculoskeletal
Ageing, Mellanby Centre for Musculoskeletal Research, University of
Sheffield, Sheffield, United Kingdom, “South Australian Health and
Medical Research Institute (SAHMRI), Adelaide, United Kingdom,
5Sahlgrenska Osteoporosis Centre, Department of Internal Medicine
and Clinical Nutrition, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden, *Department of
Medicine, University of Manitoba, Winnipeg, Canada

Objectives: In this international meta-analysis, we investigated the
predictive value of type I diabetes mellitus for incident fracture in
men and women, and whether this risk was independent of femoral
neck bone mineral density (BMD).

Materials and methods: The interim analysis dataset comprised
individual records of 78,130 participants (78.2% women) with
information on diabetes status and BMD, from 14 cohorts across 19
countries. The total follow-up time was 0.7 million person-years. We
investigated associations between the presence/absence of type I
diabetes mellitus at baseline and risk of osteoporotic fracture or hip
fracture using an extended Poisson model in each cohort. The
covariates examined were age, sex, duration of follow-up and femoral
neck BMD T-score. The results of the different studies were merged
by using the inverse-variance weighted B-coefficients in random
effects models.

Results: After adjustment for age and time since baseline, type 1
diabetes was associated with a greater risk of incident osteoporotic
fracture in both men [hazard ratio (95% CI): 2.90 (1.30, 6.48)] and
women [1.65 (1.23, 2.21)]. Similar associations were demonstrated
for hip fracture in men, albeit with lower statistical certainty [4.22
(0.90, 19.71)], and in women [1.60 (1.02, 2.52)]. Although the effect
was not statistically significant, adjustment for BMD T-score tended
to slightly decrease the point estimate in men and increase it in
women. For example, for incident osteoporotic fracture: men 2.28
(1.20, 4.35); women 1.74 (1.29, 2.34).

Conclusions: In one of the largest ever meta-analyses undertaken to
date, type 1 diabetes was associated with increased fracture risk. The
risk appeared largely independent of femoral neck BMD. These
findings will inform the next iteration of the FRAX® calculator.
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EXTERNAL VALIDATION OF AN AI-DRIVEN
RADIOGRAPHIC TOOL FOR OPPORTUNISTIC
DETECTION OF HIGH BONE FRAGILITY RISK IN
DIVERSE INTERNATIONAL COHORTS

G. Gatineau', M. De Gruttolaz, K. Hind2’3, M. Daviesz, M. Kuima4, J.
Payer”, G. Guglielmi5’6’7, A. Fahrleitner-Pammer®, K. J. Chun’, K.
Jones®, D. Kruegerw, N. Binklcyw, D. Hans'?
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Department, Lausanne University Hospital & University of Lausanne,
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'OUniversity of Wisconsin School of Medicine and Public Health,
Madison, WI, United States

Objective: Over 37 million fragility fractures occur annually, yet
early identification of high-risk individuals remains a major chal-
lenge. This study externally validates an Al-powered radiographic
analysis tool designed for opportunistic detection of very high bone
fragility risk in a European Caucasian cohort and an ethnically-di-
verse U.S.- cohort.

Methods: The multi-stage Al-driven bone fragility detection tool first
applies an automatic detection and segmentation of lumbar vertebrae
before fragility risk assessment. The very high bone fragility risk
classifier was trained and validated using 16’622 paired lumbar-spine
X-ray DICOM and DXA scans, with a further internal test set of
1°846 individuals. Two external cohorts were used for validation: a
European cohort (N = 220) and a U.S.-based cohort (N = 647). Very
high bone fragility risk was defined using DXA-derived criteria:
Lumbar spine BMD T-score < -2.5 and degraded trabecular bone
score (TBS) < 1.23.

Results: In the internal test set, participants had a mean age of
62.2 £+ 10.4 years, a BMI of 25.3 4+ 4.2 kg/mz, and a 15% prevalence
of very high fragility risk. The AI model demonstrated an accuracy of
0.86 (95% CI 0.82-0.90), a sensitivity of 0.76 (0.66-0.86), and a
specificity of 0.87 (0.82-0.99). In the external validation, the European
cohort, composed of White individuals, had a mean age of
68.3 & 11.3 years, a BMI of 26.8 + 12.9 kg/m?, and a 22% preva-
lence of very high fragility risk. The Al tool achieved an accuracy of
0.83 (95% C10.71-0.93), a sensitivity of 0.56 (0.32-0.70), a specificity
0f 0.92 (0.79-0.99), and an AUC of 0.86 (0.82—0.91) in this cohort. The
U.S. cohort, which included 32% Black, 55% Hispanic, 6% Asian, and
7% White individuals, had a mean age of 67.3 £ 9.8 years, a BMI of
28.5 + 5.7 kg/m?, and a 11% prevalence of very high fragility risk. In
this cohort, the AI tool achieved an accuracy of 0.87 (95% CI
0.81-0.95), a sensitivity of 0.50 (0.23-0.55), a specificity of 0.92
(0.86-0.99), and an AUC of 0.84 (0.80-0.87).

Conclusion: This study externally validates an Al-driven X-ray
analysis tool for opportunistic identification of individuals at very
high bone fragility risk. The tool demonstrated robust performance
and enhanced applicability for opportunistic screening considering its
reduced false positive rates, in both a homogenous European cohort
and an ethnically diverse U.S.-based cohort. Further validation will
establish the tool’s ability to predict fracture risk and treatment
decision-making.
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Table 1 Test and Validation Cohort Demographics and Performance Metrics of the X-ray Al- Bone Fragility Detection Tool

Cohort Age (years) BMI

m?) (%) (@)

(kg/ Very high risk* Accuracy

(95% Sensitivity  (95% Specificity (95% AUC (95% CI)

o)) o))

Internal Test 672 £ 104 253 +42 15%
n = 1,846

European
Cohort

n =220
U.S. Cohort
n = 647

68.3 £ 11.3 26.8 £ 129 22%

673 £9.8 285+£57 11%

0.86 (0.82-0.90)

0.83 (0.71-0.93)

0.87 (0.81-0.95)

0.76 (0.66-0.86)  0.87 (0.82-0.99)  0.88 (0.78, 0.98)

0.56 (0.32-0.70)  0.92 (0.79-0.99)  0.86 (0.82-0.91)

0.50 (0.23-0.55)  0.92 (0.86-0.99)  0.84 (0.80-0.87)

BMI Body Mass Index, *Very High Risk: Lumbar Spine BMD T-score < —

2.5 and trabecular bone score (TBS) < 1.23

Disclosures: G Gatineau, M De Gruttola, K Hind and M Davies are
employees of medimaps group SA, developers of TBS iNsight™
software. D Hans is co-owner of the TBS patent, has corresponding
shares and is CEO at medimaps group.
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COST-EFFECTIVENESS OF OPPORTUNISTIC
OSTEOPOROSIS SCREENING USING CHEST
RADIOGRAPHS WITH DEEP LEARNING IN GERMANY

M. Hiligsmann', R. Schmidmaier?, J.-Y. Reginster’

lDepartment of Health Services Research, Maastricht University,
Maastricht, Netherlands, 2Depar[ment of Medicine IV, LMU
University Hospital, LMU Munich, Munich, Germany, 3 King Saud
University, Riyadh, Saudi Arabia

Objective: Deep learning models applied to chest radiographs can
support opportunistic osteoporosis screening. This study evaluates the
cost-effectiveness of this approach in German women aged 50 years
and over.

Methods: A microsimulation Markov model estimated the cost per
quality-adjusted life year (QALY) gained (€2024) for screening via
chest radiographs with deep learning, followed by treatment, versus
no screening and treatment. The patient pathways were based on the
sensitivity and specificity of Al-enhanced radiographs and risk
stratification per German osteoporosis guidelines. Women with a risk
for vertebral or hip fracture below 5% received no treatment; those
with 5-10% risk were prescribed alendronate, and those aged 65+
with risk > 10% received sequential treatment starting with romo-
sozumab. Assumptions and data were validated by a German clinical
expert. Real-world medication persistence, realistic assumptions for
probabilities of DXA examination post-screening detection and for
treatment initiation rates were incorporated. Parameter uncertainty
was analyzed through sensitivity analyses.

Results: Screening improved health outcomes, yielding more QALY's
and fewer fractures while increasing treatment costs. The cost per
QALY gained of opportunistic screening was estimated at €13,340 for
all women aged 504, well below the commonly accepted cost-ef-
fectiveness thresholds, which are generally in the range of €60,000.
Optimizing follow-up, treatment initiation, and adherence enhanced
cost-effectiveness, with dominance (higher QALYs at lower costs)
achievable by halving medication non-persistence.

Conclusion: Opportunistic osteoporosis screening using chest radio-
graphs with deep learning is a cost-effective strategy for German
women aged 50 + under real-world conditions. Improving screening
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follow-up and medication adherence could further enhance cost-ef-
fectiveness and achieve dominance.

Acknowledgement: Funded by an unrestricted educational grant
from Promedius.
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RELATIONSHIP BETWEEN COMORBIDITY, PHYSICAL
ACTIVITY AND FRAILTY DIFFER ACCORDING TO
EDUCATIONAL ATTAINMENT: FINDINGS FROM THE
SOUTHAMPTON LONGITUDINAL STUDY OF AGEING
(SALSA)

F. Laskou!, L. D. Westburyl, F. Kirkham-Wilson', G. Bcvilacqua],
N. R. Fugglel, E. M. Dennison’, P. Aggarwalz, H. P. Patel'

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom, *Living Well Partnership,
Southampton, United Kingdom

Objectives: Comorbidity is common among older adults and is
known to be related to lower physical activity and increased risk of
developing frailty. However, there is a paucity of research exploring
the effect of education on these associations. We aimed to explore the
potential interation effect of educational attainment on the relation-
ship between comorbidity, physical activity and frailty among
community-dwelling older people.

Methods: A cross-sectional analysis was conducted on 513 commu-
nity-dwelling older participants aged 75-96 identified from primary
care, who completed a questionnaire which ascertained educational
attainment attainment (university degree/Higher National Diploma/
higher professional qualifications vs not), number of comorbidities
and physical activity. Participants with > 3 of the following were
regarded as living with frailty: lost more than 10 1b unintentionally in
the past year; self-reported exhaustion in the past week (> 3 days);
low physical activity (bottom sex-specific fifth of the distribution);
low self-reported walking speed (very slow or unable to walk); or
difficulty carrying 10 Ib (a lot of trouble or unable). Body mass index
(BMI) was calculated from self-reported height and weight. Number
of comorbidities in relation to physical activity and frailty was
examined using linear and logistic regression respectively, with
stratification by educational attainment. Men and women were
pooled, and all analyses were adjusted for age, sex, BMI and smoking
status.

Results: Median (lower quartile, upper quartile) number of comor-
bidities was 2 (1, 3) among both men and women; 17 (7%) men and
42 (15%) women had frailty. Standard deviation differences in
physical activity scores (95% CI) per unit increase in number of



Aging Clin Exp Res

comorbidities were greater among less educated participants (— 0.09
[— 0.15, — 0.03], p = 0.006) compared to more educated participants
(= 0.02 [— 0.17, 0.14], p = 0.826). Similarly, odds ratios (95% CI)
for frailty per unit increase in number of comorbidities were greater
among less educated participants (1.39 [1.13, 1.72], p = 0.002)
compared to more educated participants (1.17 [0.69, 1.98],
p = 0.552).

Conclusions: The detrimental effects of multimorbidity on physical
activity and risk of developing frailty may be greater among less
educated participants. These findings suggest that multimodal health
and wellbeing intervention strategies coordinated across the primary-
secondary care interface could be targeted to this vulnerable group of
older people.

0C20

RELATIONSHIPS BETWEEN CHANGE IN SEX HORMONES
WITH CHANGE IN MEASURES OF SARCOPENIA:

A LONGITUDINAL STUDY IN COMMUNITY DWELLING
OLDER MEN
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Objective: Assess longitudinal associations between changes in sex
hormones and changes in measures of sarcopenia in older men.
Methods: Men in the MrOS study had sex hormone (SH) measures
and were followed for 14 + 0.6 years for changes in DXA lean mass
and assessments of physical performance. At baseline, 1718 men (age
73 + 6) had SH measures, and 437 had measures at the end of follow-
up (age 83.4 £ 3.5). Steroids were assayed by GC/MS and SHBG by
chemiluminescence. Physical performance and activity were assessed
by validated methods. To assess associations of SH change with
change in measures of sarcopenia, standardized SH values were used
in mixed effects linear models adjusted for potential confounders
(age, site, height, weight, alcohol use, high medication use, diabetes,
hypertension, smoking history, eGFR, cardiovascular disease and
self-reported health). Results are reported as the change in the out-
come measure per 1 standard deviation (SD) change in the SH
measure.

Results: During year 14 of follow-up, there were declines in lean
mass and all measures of physical performance, and simultaneous
declines in mean total testosterone (TT), estradiol (E2), and estrone
(E1), while SHBG increased. In the fully adjusted model, greater
decline in TT was associated with greater loss in total lean body mass
(tLBM) (0.27 kg/SD; 95% CI 0.07, 0.5), appendicular skeletal lean
mass (aSLM) (0.15 kg/SD; 0.04, 0.3) and grip strength (0.49 kg/SD;
0.2, 0.8); increase in SHBG with declines in chair stands (0.07 per
10 s/SD; 0.01, 0.14) and 6 m walk speed (0.01 m/s/SD; 0.005, 0.02);
decline in E1 with greater loss of tLBM (0.21 kg/SD; 0.02, 0.4),
aSLM (0.18 kg/SD; 0.07, 0.3) and with increase in 6 m walk speed
(0.01 m/s/SD; 0.001, 0.02); decline in E2 with lesser loss in PASE
(3.08/SD; 0.3, 5.9).

Conclusion: There were small but significant associations between
longitudinal change in SH levels and decreases in lean mass and
physical performance, supporting that the development of sarcopenia
in older men is related to changes in total testosterone, with some
associations with SHBG, E1 and E2. These results add to the body of
evidence regarding the complex interaction between sex hormones,
aging and sarcopenia.
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OSTEOSARCOPENIA AS A RISK FACTOR FOR
DEPRESSION: LONGITUDINAL FINDINGS FROM THE
SHARE STUDY
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Background: Osteosarcopenia (i.e., the co-existence of osteoporosis
and sarcopenia) and depression are highly prevalent among older
people. However, the association between osteosarcopenia and
depression in older people is largely unknown. Therefore, the present
study aims to investigate this possible association in a representative
sample of the older adult population in Europe and Israel.
Methods: The present analysis used data from multiple waves of the
SHARE study. Osteosarcopenia was defined as the concomitant
presence of osteoporosis and sarcopenia; depressive symptoms in the
SHARE study were self-reported using the EURO-D scale. The
association between the presence of osteosarcopenia at baseline in
people free from depression and incident depression during 12 years
of follow-up was analyzed using a Cox’s regression analysis,
adjusting for several baseline covariates.
Results: 16,452 participants were included (mean age 63.7, SD 9.6;
females 50.6%). During the follow-up period, 5,056 participants
(31.1% of the initial population) became depressed. People affected
by osteosarcopenia became depressed in more than half of the cases
compared to a quarter of controls. After adjusting for several potential
baseline confounding variables, only sarcopenia (HR, hazard ratio =
1.17; 95% CI, confidence intervals 1.04-1.32; p = 0.009) and
osteosarcopenia (HR = 1.27; CI 95% 1.12-1.58; p = 0.003) were
significantly associated with a higher risk of depression.
Conclusions: The present study identified a significant association
between osteosarcopenia and depression over 12 years of follow-up.
If future research confirms the present findings, it may then be prudent
to target those with osteosarcopenia to aid in the prevention of onset
depression.
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Introduction: Sarcopenia, defined by the age-associated loss of
skeletal muscle mass and function, significantly affects health-related
quality of life (HRQoL). While the Sarcopenia and Quality of Life
(SarQoL) questionnaire is recognized as the only disease-specific
patient-reported outcome measure (PROM) for assessing sarcopenia-
related HRQoL, a comprehensive quantitative evaluation of its psy-
chometric properties is still lacking.

Objective: This systematic review and meta-analysis aimed to pro-
vide a quantitative summary of all evidence reported on the
reliability, validity, responsiveness and floor/ceiling effects of Sar-
QoL in older adults.

Methods: PRISMA-COSMIN guidelines for reporting systematic
review of outcome measure instruments were followed. A systematic
search for studies evaluating psychometric properties of SarQoL (i.e.,
reliability, validity, responsiveness and floor and ceiling effect) in
older people was conducted on MEDLINE (via OVID), PsycINFO,
Scopus and EMBASE. Studies published between 2013 and
November 2024 in which individuals were diagnosed as being sar-
copenic based on a consensual definition of sarcopenia. Study
selection and data extraction were made by two independent
reviewers. The COSMIN risk of bias tool was used to assess the
methodological quality of the studies and summarize the psychome-
tric properties of each tool. A random-effects model was applied for
meta-analyses and subgroup and sensitivity analyses were performed
to explore potential sources of heterogeneity and to assess the
robustness of the findings.

Results: The systematic search identified 411 studies of which 25
fulfilled the inclusion criteria, including 4585 individuals of which
1311 were diagnosed sarcopenic. SarQoL demonstrated high relia-
bility, with pooled Cronbach’s alpha values consistently exceeding
0.80, and excellent test—retest reliability (ICC = 0.98). Validity
assessments showed strong convergent correlations (r > 0.54) with
related dimensions of generic SF-36 and EQ-5D, and weaker diver-
gent correlations (r < 0.47), confirming construct validity. No floor or
ceiling effects were observed, indicating an adequate range of
response options. Responsiveness, evaluated in two studies using
different methodologies, supported the ability of SarQoL to detect
meaningful changes in HRQoL. The certainty of evidence was rated
as high for reliability, validity and responsiveness.

Conclusion: SarQoL is a reliable and valid questionnaire for
assessing HRQoL in sarcopenia. Its use, particularly among com-
munity-dwelling older individuals, for measuring HRQoL is highly
reliable. This meta-analysis consolidates a decade of evidence and
confirms the strong psychometric properties of SarQoL, with a high
level of evidence.
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WITH GRIP STRENGTH LEVEL AND LONGITUDINAL
CHANGE: FINDINGS FROM THE HERTFORDSHIRE
COHORT STUDY
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Objectives: Low grip strength is a key component of sarcopenia and
is related to increased morbidity and mortality. DNA methylation
accumulates across the lifecourse and biological clocks have been
devised to measure age-acceleration (whether an individual is bio-
logically older or younger than their chronological age). Of interest is
whether age-acceleration measures could predict individuals at high
risk of muscle deterioration. We examined epigenetic age-accelera-
tion measures in relation to baseline level and longitudinal change in
grip strength in a cohort of community-dwelling older adults.
Materials and methods: Analyses were based on a sample of 333
participants from the UK Hertfordshire Cohort Study. At baseline
(1998-2004), participants underwent detailed health assessments and
provided blood samples. At baseline and follow-up (2011), grip
strength was measured using a Jamar dynamometer; conditional
change in grip strength (independent of baseline level) from baseline
to follow-up was also derived. DNA was extracted from peripheral
blood leukocytes and DNA methylation at CpG sites was measured
using the Infinium Human Methylation Beadchip arrays (Illumina
Inc., San Diego, CA). Various age-acceleration measures were then
ascertained (PCPhenoAge, PCGrimAge, and bAge). Age-acceleration
measures in relation to baseline and conditional change in grip
strength were examined using sex-stratified linear regression. Models
adjusted for chronological age, and those additionally adjusted for
anthropometric, lifestyle and socioeconomic characteristics were
implemented. Regression coefficients (95% CI) corresponding to the
difference in baseline grip strength (kg) per standard deviation
increase in age-acceleration measures are presented.

Results: At baseline, mean (SD) age was 65.1 (2.8) years. Among
men, greater age-acceleration according to bAge was related to lower
baseline grip strength regardless of adjustments used (— 1.29
(— 2.46, — 0.12), p = 0.03 in fully-adjusted analyses). After adjust-
ment for chronological age, greater age-acceleration according to
PCPhenoAge (— 1.35 (— 2.46, — 0.25), p = 0.017) and PCGrimAge
(— 1.25 (— 2.33, — 0.16), p = 0.024) were related to lower baseline
grip strength among men but these associations were not robust to
further adjustment. Associations were much weaker regarding base-
line grip strength among women, and for both sexes regarding
conditional change in grip strength.

Conclusions: A sex difference was observed in the relationship
between a measure of biological age-acceleration and grip strength.
This finding demands further investigation in larger cohorts.
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Objectives: In the SABRE Study, we showed that treatment-related
differences in 24-month total hip bone mineral density (THBMD)
changes are strongly associated with reduced fracture risk in placebo-
controlled trials. We also determined the surrogate threshold effect
(STE): the minimum THBMD change in a trial that would predict a
significant reduction in fracture risk in trials. However, the avail-
ability of osteoporosis therapies limits use of placebo-controlled
trials, and the need to sustain bone mineral density gains after ana-
bolic therapies leads to the use of sequential therapy. This analysis
aimed to determine if these associations and STEs apply to trials
using active control or sequential therapies.

Material and methods: We used individual patient data from 19
trials: 16 randomized, placebo-controlled trials (14 anti-resorptive, 1
teriparatide, 1 odanacatib), and 3 trials with active control or
sequential therapy (1 abaloparatide/alendronate and 2 romosozumab/
alendronate or denosumab).

For each trial, we calculated the treatment-related difference in mean
percentage change in THBMD at 24 months and the risk reductions
for the entire follow-up period. We used logistic regression for
radiologic vertebral fractures and Cox regression for all clinical
fractures (combination of non-vertebral and clinical vertebral frac-
tures). We performed linear meta-regression to estimate the study-
level association (r2 and 95% CI) between treatment-related differ-
ences in THBMD changes and fracture risk reduction, including the
16 placebo-controlled trials only and all the trials including 3 active
control/sequential therapy trials and verified if the change in THBMD
observed in the trials with active control or sequential therapy was
greater than the STE calculated from placebo-controlled trials.
Results: We found consistent associations between treatment-related
THBMD changes and fracture risk reduction for placebo-controlled
trials only and all trials for vertebral fractures [ (CI) = 0.73 (0.33,
0.84) vs. 0.71 (0.36, 0.82)] and for all clinical fractures [0.71 (0.32,
0.83) vs. 0.72 (0.39, 0.83)] respectively. In trials with active control or
sequential therapy, increase in THBMD was greater than STE and
associated with a significant decrease in fracture risk (Table).
Conclusion: Our findings show that treatment-related changes in
THBMD predict anti-fracture efficacy equally well, regardless of the
trial design.

Table Validation of STE estimates in the 3 active controlled/sequential treatment
trials. Each cell shows the OR or HR for fracture reduction and the 95% confidence
interval. In the three trials, the mean THBMD % change was greater than the STE, in
agreement with the significant fracture reduction observed.

Study THBMD % Fracture risk reduction
difference OR or HR (95% Cl)
(95% ClI) Vertebral All clinical
STE:1.43 STE: 2.04

FRAME 4.57 0.26 0.66
(Romo/Dmab) (3.93,5.21) (0.16, 0.41) (0.51,0.84)
ARCH 3.69 0.50 0.73
(Romo/ALN) (3.33, 4.06) (0.38.0.64) (0.61, 0.88)
ACTIVEXTEND 3.12 0.15 0.66
(Abalo/ALN) (2.92,3.32) (0.06, 0.40) (0.44, 0.99)

Romo romosozumab; Dmab denosumab; ALN alendronate; Abalo abaloparatide
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Objective: To determine the prevalence and associated factors for
vertebral fractures(VF) in females and males in the Fractures-E3
study'.

Methods: A population-based, cross-sectional study of community
dwelling adults was conducted across three urban sites; Harare,
Zimbabwe; Brufut/Sukuta, The Gambia; Kwamashu, South Africa
(SA). Recruitment was stratified by sex and age (40-54,
55-69, > 70 years). Prevalence of VF was determined using Genant
semi-quantitative assessment on iDXA images in The Gambia and
Zimbabwe, and algorithm-based-quantitative (ABQ)-method on lat-
eral thoracic/lumbar spine radiographs in SA. Demographic and
clinical factors were compared in those with and without prevalent
VFs, by country and sex. Logistic regression determined associations
between clinical factors and VF.

Results: The prevalence of VF was: 4.2% (M:4.3%, F4.1%) in SA
(n =962), 8.0% (M:7.5%, W:8.4%) in Zimbabwe (N = 1067), and
9.8% (M:8.5%, F:10.9%) in The Gambia (n = 1130). In those aged
> 70y, prevalence was greatest in women; 20.8% (Gambia), 15.6%
(Zimbabwe), 7.1% (SA). However, overall sex was not a risk factor
for fracture. Increasing age was associated with presence of VF in all
countries (odds ratios [95% confidence intervals] Gambia 1.07 [1.05,
1.09] per year; Zimbabwe 1.05 [1.02, 1.07]; SA 1.05 [1.02, 1.07]) as
was prior adult fracture (Gambia 2.29 [0.96, 5.47]; SA 2.28 [1.18,
4.41]; Zimbabwe 2.18 [1.15, 4.13]). In The Gambia glucocorticoid
use was associated with VF (3.25 [1.78, 5.94]). Increasing BMI in SA
(0.95 [0.91, 1.00]) and Zimbabwe (0.96 [0.92, 1.00]) was associated
with lower odds of having a prevalent VF. In both countries,
approximately 25% females had a T-score < -2.5 and 13% males.
Conclusion: VFs are common in African populations. Given the
rising ageing population in countries with limited and stretched
healthcare resources, it is important to understand further context-
specific factors associated with fragility fractures such as bone trauma
in the young, malnutrition, and HIV.

References: 'Burton et al. 2023. https://wellcomeopenresearch.arti
cles/8-261/v1.
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ENHANCING FRACTURE RISK PREDICTION: A COHORT-
SPECIFIC MODEL INTEGRATING FRAXPLUS®
VARIABLES FOR IMPROVED ACCURACY AND
RECLASSIFICATION
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Abstract

Objectives: The FRAXplus® tool provides adjustments for individual
fracture risk factors not currently incorporated into FRAX, but only
allows adjustment of FRAX probabilities for one FRAXplus® risk
factor at a time. To overcome this limitation, we developed a cohort-
specific model that integrates all FRAXplus® variables to more
comprehensively predict major osteoporotic fractures (MOF) and hip
fractures. This study aimed to evaluate the predictive accuracy and
reclassification performance of a cohort-specific multivariable model,
both with and without adding FRAXplus® variables, for estimating
10-year fracture risk.

Methods: Using data from the SUPERB cohort of (n = 3028), women
aged 75-80 years, we developed two 10-year probabilities based on
modified Poisson regression models: one based solely on FRAX risk
factors and the other augmented with FRAXplus® variables. Clinical
risk factors (CRFs) were collected via questionnaires and incident
fractures captured using a regional x-ray archive over eight years of
follow-up. Model performance was assessed using the area under the
curve (AUC) and net reclassification improvement (NRI). Ten-year
fracture probabilities were calculated for MOF and hip fractures, with
participants reclassified according to MOF probability intervention
threshold (IT) > 26%.

Results: Incorporating FRAXplus® variables significantly improved
the model’s predictive performance. For hip fractures, the AUC
increased from 0.68 to 0.72 (p < 0.001), and for MOF, the AUC
improved from 0.64 to 0.65 (p = 0.03). Reclassification analyses
demonstrated significant NRI improvements of 2.6% (p = 0.025) for
MOF. Under the new model with FRAXplus® adjustments, 113
women had their 10-year probabilities reclassified above the IT: of
these, 30 (26.55%) experienced fractures. Meanwhile, 159 women
were reclassified below the IT, and among them, 27 (16.98%) expe-
rienced fractures.

Conclusions: The cohort-specific multivariable model incorporating
FRAXplus® variables significantly enhances fracture risk prediction
and reclassification compared to models with only the original FRAX
model parameters. These findings highlight the benefit of FRAXplus®
risk factors which may guide future iterations of the FRAX-tool.

Cohort Specific Model With and Without FRAXplus® Variables

08 p<0.001 p=0.03
0.72
0.7 0.68
o 085 o064 Model
?( 0.6 D With FRAXplus® Variables
D Without FRAXplus® Variables
0.5
0.4
Hip Fractures MOF

AUC: Area Under the Curve
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ENGAGEMENT WITH AND TOLERABILITY OF
AUGMENTED REALITY (AR) EXERGAMES AMONG
OLDER WOMEN WITH OSTEOPOROSIS: RESULTS FROM
A CLINICAL TRIAL
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Background: Physical therapy is a proven intervention to reduce fall
and fracture risk among people with Osteoporosis. To address
engagement challenges with traditional therapy, virtual rehabilitation
using exergames has emerged as a promising solution.

Purpose: To assess the tolerability of and engagement with aug-
mented reality (AR) exergames among postmenopausal women with
0steoporosis.

Methodology: We developed 4-bespoke AR exergames where virtual
objects are overlaid on the real-word from active-videogames to
create interactive physical activity experiences. These games (i.e. sit-
to-stand, squat, arm-raises and step-up) were aligned with an
approved physical therapy programme for osteoporosis patients and
will be demonstrated during an oral presentation. A Phase I-II clinical
trial was conducted over 8 weeks to assess safety, tolerability and
change in function. Phase I included feedback about discomfort and
motion sickness from all participants, while Phase II included feed-
back from the Intervention cohort concerning exergame engagement.
The Intervention group used a Microsoft HoloLens-2 headset and a
body-tracking camera to interact with virtual objects whose visual
elements evolved weekly, based on participant feedback. Real-time
visual and auditory feedback provided cues, motivation, and posture
corrections. The Control group followed a traditional exercise pro-
gramme comprising the 4 exercises.

Results: In Phase I, 65% of all participants reported no motion
sickness and 81% no discomfort. Discomfort was generally described
as mild pressure over the upper body (Fig. 1). In Phase II, 41 women
aged 60-86 years attended bi-weekly, 20-min sessions for 6-weeks:
21 control and 20 intervention. Fewer than 10% experienced AR
previously. No patient died. 85% of the Intervention group reported
enjoying the exergames.

Discomfort Box Plot by Body Part

iscomfort Valus

Body Part

Figure 1: Discomfort

Conclusion: AR exergames were acceptable, enjoyable, and well
tolerated among older women with osteoporosis. This innovative
approach could improve engagement with and adherence to physical
therapy. Larger clinical trials are needed to assess their effectiveness
in clinical practice.
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FRACTURE RISK
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Objectives: Treatments for type 2 diabetes (T2D) may exert both
direct and indirect effects on bone, with potential implications on
fracture risk. While insulin and thiazolidinediones have been asso-
ciated with increased fracture risk, limited information exists about
the effects of metformin and, to a greater extent, the most recent oral
antidiabetic drugs (OADs), i.e. GLP-1 receptor agonists (GLP-1ra) or
SGLT-2 inhibitors (SGLT2i). We assessed the effects of different
antidiabetic treatments, alone or in combination, on fracture incidence
in an outpatient cohort.

Methods: 403 T2D patients were followed from the baseline visit to
the date of fracture event; subjects without fracture were censored at
the end of follow-up. After a mean follow-up of 9 years, a total of 154
incident nontraumatic fractures (42 vertebral, 112 nonvertebral) were
observed in 95 patients. Cox proportional regression models were
used to examine the relationship of any treatment with incident
fractures, with results presented as hazard ratios (HRs) and 95% Cls.
Results: Patients under insulin treatment showed the highest fracture
incidence (reaching 54% at 9yrs) as compared with patients on OADs,
equivalent to a HR of 1.88 (95% ClIs 1.15-3.05; p = 0.01). Con-
versely, insulin treatment associated with OADs did not confer
increased fracture risk versus OADs treatment alone (HR 1.24; 95%
CIs 0.66-2.32). Among the different OADs, both metformin (HR
0.47; 95% Cls 0.30-0.75; p < 0.005) and SGLT2i (HR 0.19; 95% Cls
0.05-0.81; p < 0.05) were associated with decreased fracture inci-
dence with respect to insulin treatment. All the HR levels remained
statistically significant after controlling for covariates (diabetes
duration and T2D complications). Moreover, the association between
GLP-1Ra and SGLT2i (with or without metformin) was associated
with the lowest fracture incidence (5.9%) among the different treat-
ment regimens, albeit the HR did not reach the statistical significance,
likely due to the limited number of cases (HR 0.17; 95% ClIs
0.02-1.25; p = 0.08).

Conclusions: These results further suggest the use of OADs such as
metformin and SGLT2i (alone or in combination) over insulin treat-
ment to reduce fracture risk in T2D patients.
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Objective: To assess the risk of fractures associated with glucagon-
like peptide 1 receptor agonists (GLP-1 RA) therapy compared to
sodium-glucose cotransporter-2 inhibitors (SGLT-2i) or dipeptidyl

peptidase-4 inhibitors (DPP-41) therapy in elderly people with type 2
diabetes.

Methods: This nationwide, population-based, cohort study included
individuals with type 2 diabetes, > 65 years, who initiated GLP-1 RA
therapy or one of the comparators during January 2018-October
2022. The primary outcome was the first incident of vertebral, hip,
pelvic, humerus, forearm or rib fracture. Anthropometric and clinical
characteristics of patients, including osteoporosis and risk factors for
fractures, were extracted from the electronic database. People were
followed until fracture, death, or March 2024. After adjusting for
propensity score, hazard ratios (HRs) with 95% confidence interval
(CI) were estimated using stepwise Cox models, and the Fine-Gray
model for competing risks. Subgroup analyses by age, sex, ethnicity,
BMI, and osteoporosis were performed.

Results: Among 45,222 people, 73.0 £ 6.4 years, 50% female,
66.5% were 65-75 years and 31.3% > 75 years. During a median
follow up of 35.3 (interquartile range 24.7-48.0) months, 3,618
(8.0%) had an incident fracture. Among 11,061 new users of GLP-1
RA and 34,161 of the comparator drugs, the overall incidence of
fractures was comparable between groups ((2.82 (95% CI 2.63-3.02)
vs. 2.75 (95% CI 2.65-2.85)), p = 0.53, respectively, per 100 person
years. In multivariate analysis for osteoporotic fractures (adjusted for
multiple risk factors), initiating GLP-1 RA was associated with a 12%
increased risk for bone fractures compared to the control group (HR
1.12, 95% CI 1.03-1.23, p = 0.006). Repeating the analysis for
competing risks, along with conducting various subgroup and sensi-
tivity analyses, yielded results consistent with those of the main
analysis.

Conclusions: Initiation of GLP-1 RA therapy was associated with an
increased risk of incident fractures compared to SGLT-2i and DPP-
4i, among elderly individuals with type 2 diabetes.
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EFFECTS OF A REMOTELY-DELIVERED FUNCTIONAL
RESISTANCE AND IMPACT TRAINING PROGRAM VERSUS
WALKING ON PHYSICAL FUNCTION IN OLDER ADULTS
WITH OBESITY UNDERGOING CALORIC RESTRICTION:
A 6-MONTH RANDOMISED CONTROLLED TRIAL
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Objective: To compare the effectiveness of a 6-month remotely-de-
livered, home-based functional resistance and impact training (FIT)
versus structured walking (control) program for improving physical
function in older adults with obesity undergoing caloric restriction
(CR).

Material and methods: Community-dwelling adults (n = 116)
aged > 60 years with self-reported obesity (BMI > 30 kg/m?) and
increased risk for sarcopenia (SARC-F score > 2) commenced a
6-month CR intervention (750-1000 kcal restriction from habitual
intake via dietary modification) delivered by an Accredited Practicing
Dietitian using the Physitrack® smartphone app and telephone con-
sults. Participants were randomised for 6 months to FIT (3-5
sessions/week of home-based muscle strengthening and weight-
bearing impact exercises) or control (targeting 150 min/week of
walking activity), delivered and monitored by an Accredited Exercise
Physiologist using Physitrack®. The primary outcome was change in
muscle power, determined by vertical jump power assessment using a
ground reaction force platform. Secondary outcomes included chan-
ges in stair-climb power, 5 x sit-to-stand time, gait speed, and Short
Physical Performance Battery (SPPB) scores.

@ Springer



Aging Clin Exp Res

Results: At baseline, mean £+ SD age and BMI were 66.4 £ 3.9
(range 60-84) years and 35.6 % 4.6 kg/m? respectively, and 74% of
participants were female. During the 6-month intervention, 24 of 59
(41%) FIT and 18 of 57 (32%) controls were lost to follow-up, pri-
marily due to loss of interest and illness. Intention-to-treat analyses
demonstrated that mean body weight decreased significantly for both
FIT (—23kg; 95% CI — 3.7, — 1.0, P<0.001) and control
(— 1.7 kg; 95% CI — 3.0, — 0.5; P =0.006), with no difference
between groups (P = 0.508). Vertical jump power increased signifi-
cantly for FIT (0.88 W/kg; 95% CI 0.19, 1.58; P = 0.014) but not
control (0.03 W/kg; 95% CI — 0.63, 0.68; P =0.937) but these
changes were not significantly different (P = 0.079). Stair climb
power also improved for FIT only (0.39 W/kg; 95% CI 0.17, 0.61;
P < 0.001), while sit-to-stand time, gait speed and SPPB scores
improved in both groups (all P < 0.05).

Conclusions: In older adults with obesity undergoing CR, FIT sim-
ilarly improved physical function compared to walking. These
findings should be interpreted cautiously given the high attrition
observed which may raise concerns regarding the feasibility of these
remotely-delivered exercise and weight loss interventions in this
population.
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DELIVERY IS NOT AFFECTED BY PREGNANCY VITAMIN
D SUPPLEMENTATION
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Objectives: Mobilisation of the maternal skeleton during pregnancy
and lactation ensures calcium is available for the fetus. There is
evidence that pregnancy vitamin D supplementation increases off-
spring bone mineral density (BMD) in childhood, but there is limited
data on the effect on maternal BMD. We assessed the effect of
pregnancy vitamin D supplementation on the maternal skeleton in the
medium term.

Materials and methods: MAVIDOS was a randomised placebo-
controlled trial of 1000 IU/day cholecalciferol (vitD) from
14-17 weeks gestation until delivery. Participants were invited to
have a Dual-Energy Xray absorptiometry (DXA) scan of the whole-
body (analysed less head: WBLH), lumbar spine (LS) and left hip at
4 years postpartum. A subset of the women also had a DXA scan
within 2 weeks of delivery.

BMD at 4 years post-delivery was compared between groups using
linear regression in unadjusted and adjusted (maternal age, further
pregnancy, duration of lactation, height and weight) models. B (95%
CI) represents the effect of vitD compared to placebo. In women with
DXA at both time points, the effect of vitamin D was assessed using
mixed effects modelling to account for repeated measures.

Results: 443 (225 placebo, 218 vitD) participants had a DXA scan at
4 years post-delivery. BMD did not differ between the two random-
ization groups in unadjusted or adjusted analyses (adjusted WBLH
B = 0.000 (0.012, 0.012) g/cm?; LS B = 0.009 (-0.010, 0.027) g/cm?;
hip B = 0.004 (— 0.014, 0.022) g/cm?).

223 women had DXA at birth and 4 years. In both randomisation
groups, BMD increased from birth to 4 years post-delivery (placebo
WBLH 6.3%, LS 1.2%, hip 2.2%; VitD WBLH 6.2%, LS 1.0%, hip
2.4%, p < 0.05 for all). However, the randomisation group had no
effect on BMD (p > 0.05 for all).

Conclusions: Despite previously demonstrated benefits for the off-
spring skeleton, pregnancy supplementation with 1000 IU/day

@ Springer

cholecalciferol did not have an effect, either positive or negative, on
maternal BMD at 4 years post-delivery.
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USING PROBIOTICS TO SUPPORT BONE HEALTH IN
POSTMENOPAUSAL WOMEN: A RANDOMIZED, DOUBLE-
BLIND, PARALLEL, PLACEBO-CONTROLLED, MULTI-
CENTRE STUDY

J. L. Yumol', S. Binda?, V. Nagulesapillai®, W. E. Ward'

"Brock University, St. Catharines, Canada, ZRosell Institute for
Microbiome and Probiotics, Montreal, Canada

Objective: To determine if a probiotic supplement could attenuate the
loss of femur neck bone mineral density (FN BMD) and to assess its
effect on fracture risk and markers of bone cell activity.

Material and methods: 72 postmenopausal women (40-59 years, not
receiving pharmacotherapy for bone health) were randomized to
receive a daily probiotic supplement or placebo for 48 weeks. FN
BMD (DXA) and fracture risk (FRAX® assessment tool) were
assessed at weeks 0 and 48. Serum bone markers (procollagen type 1
N-terminal propeptide, PINP; bone-specific alkaline phosphatase,
BAP; cross-linked C-telopeptide of type I collagen, CTx; osteocalcin,
OC) were analyzed at weeks 0, 12, 24 and 48.

Results: There was no significant time by treatment interaction for
FN BMD or fracture risk. Independent of treatment group, FN BMD
decreased (p = 0.034), while risk of hip (p =0.003) and major
osteoporotic fracture (p = 0.044) increased. Time by treatment
interaction was significant for serum PINP (p = 0.003) and CTx
(p = 0.006) but not for serum BAP and OC. At week 12, serum PINP
was higher in the placebo group than the probiotic group (p = 0.008).
Compared to baseline, serum P1NP increased in the probiotic group at
week 24 (p = 0.006) and decreased in the placebo group at week 48
(p = 0.007). CTx increased over time with probiotics (p = 0.006). At
endpoint, serum CTx was higher in the probiotic group than the
placebo group (p = 0.008). Independent of treatment group, serum
OC (p = 0.006) and BAP (p = 0.007) increased at weeks 24 and 48,
respectively.

Conclusion: Probiotics did not alter FN BMD or fracture risk, but the
increase in bone cell activity suggests an opportunity to further
examine the dose and duration of this novel combination of bacteria
strains for supporting bone health in postmenopausal women.
Disclosures: SB and VN are employees of Lallemand Health Solu-
tions that provided the investigational products and funding for the
study. JLY received a Mitacs Accelerate Award.
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RELATIONSHIPS BETWEEN MICRORNAS AND CORTICAL
BONE IN CHRONIC KIDNEY DISEASE

C. Metzgcr', N. Chenl, D. Mcmahonz, M. Allen!, R. Moyses3, S.
Moe', T. Nickolas*

"Indiana University, Indianapolis, United States, 2Columbia
University, New York, United States, 3 University of Sao Paulo, Sao
Paulo, Brazil, 4Washington University, St. Louis, United States

Objectives: Cortical (Ct) bone disease is a critical feature of renal
osteodystrophy (ROD). However, most published histomorphometric
data on the skeletal effects of kidney disease (KD) are based on
trabecular (Tb) bone. ROD is defined by bone turnover (i.e., low,
normal, high), and identification of ROD-type by bone turnover
markers has been developed in the context of Tb turnover. Thus,
knowledge gaps remain for our ability to assess Ct changes in KD:
which drive the skeletal phenotype. In our prior work in a small
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cohort of patients with KD (JBMRplus 2020), we found that micro-
RNAs identified Ct ROD-type and outperformed protein-based bone
turnover markers. We validated our findings for Ct bone in a multi-
ethnic cohort of 98 men and women across the spectrum of KD from
the United States and Brazil.

Methods: Adults with KD underwent tetracycline double-label bone
biopsy with quantitative histomorphometry. Blood at biopsy was
stored at -80C for batch assay. Single reader histomorphometry was
conducted. miRs-30b, 30c, 125, 155, 331 and 1299 were assayed
based on our prior work. Comparisons between miRs, CKD Stage,
and Ct bone formation (BFR %/yr) were determined. Diagnostic
characteristics for low Ct turnover were determined with ROC and
logistic regression analyses.

Results: The cohort was 52% female, with mean(SD) age 54(14)
years. 51%, 30%, 18%, and 1% self-defined White, Mixed, Black and
Asian race respectively. 28%, 23% and 49% had CKD stages 2-3,
4-5 and 5D respectively. Ct turnover in CKD5D was higher than in
CKD2-3 and CKD4-5 (p < 0.05 for both). All miR levels were lower
in CKD5D then in CKD2-3 and CKD4-5 (p < 0.05 for all). Corre-
lations were significant between miRs-30c and -331 and Ct BFR (-
0.21 and -0.21, p < 0.05 for both). In ROC analyses, all miRs except
1299 discriminated low Ct turnover with positive predictive values
(PPV) of 90% for miR-30b and -331 (table). Optimization of the AUC
cutpoint for low Ct turnover and inclusion of miR-30b, 30c, 125 and
331 into a multivariable logistic regression model had an AUC 0.75
(p < 0.05) and a PPV 91%.

Conclusion: miR levels were related to Ct turnover from histomor-
phometry and discriminated low Ct turnover in a multi-ethnic cohort
of patients with KD. Future work will optimize the models in con-
junction with bone turnover markers.

Area Under Curve (AUC) for miRs and Low Ct Bone
Turnover (BFR %/yr)
Positive
AUC p-value Predictive
Value
miR-30b 0.71 <0.05 90%
miR-30c 0.74 <0.05 89%
miR-125 0.68 <0.05 81%
miR-155 0.62 <0.05 79%
miR-331 0.71 <0.05 90%
miR-1299 0.59 NS 78%
miR-30b, 30c, 0.75 <0.05 91%
125, 331
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FRAGILITY FRACTURES MANAGEMENT IN PREGNANCY
BY REMS TECHNOLOGY: THE PREGNANCY
OSTEOPOROSIS INITIATIVE (POI)

V. Degennarol, T. Bignardi*z, A. Bulfoni*?, I. Cetin*>, A. Cromi**,
G. Franzoni*z, F. Ghezzi**, M. Ossola*>, H. Valensise*>, T. Ghi®, M.
L. Brandi’

"Department of Medicine and Surgery, Obstetrics and Gynecology
Unit, University of Parma, Parma, Italy, ?Humanitas San Pio X
Hospital, Obstetrics and Gynecology Unit, Milan, Italy, *’IRCCS CA’
GRANDA Foundation, Maggiore Policlinico Hospital and University
of Milan, Milan, Italy, “Ponte Hospital, University of Insubria,
Varese, Italy, *University of Roma Tor Vergata, Dep.of Medicine and
Surgery, Obstetrics and Gynecology Unit, Rome, Italy, *Gemelli
University Hospital, University of Cattolica del Sacro Cuore, Rome,

Italy, Italian Foundation for Bone Disease Research (FI.R.M.0.),
Florence, Italy

*Equal contributors listed in alphabetical order

Objective(s): Pregnancy-associated osteoporosis (PAO) is charac-
terized by reduced bone mineral density (BMD) and fragility
fractures, typically manifesting in the third trimester of pregnancy.
This condition arises from increased foetal calcium demands, leading
to maternal bone resorption. Despite its clinical significance, PAO is
often underdiagnosed due to the limitations of ionizing techniques
like DXA (Dual-energy X-ray Absorptiometry), highlighting the need
for early diagnosis and timely intervention. This study aims to eval-
uate calcium intake, dietary habits, and fracture risk (FR) factors
during pregnancy, while monitoring bone health using ultrasound
REMS (Radiofrequency Echographic Multi-Spectrometry) technol-
ogy to identify skeletal fragility and prevent fractures.

Material and methods: This prospective, longitudinal, multicenter
study will allow the recruitment of women aged 18—45 y in their first
trimester of pregnancy. Participants will complete two validated
questionnaires, Predimed and AFEF, developed by the Observatory of
Fractures from Fragility (OFF Italy), to assess dietary calcium intake,
adherence to the Mediterranean diet, and FR factors. Bone health will
be monitored using REMS technology, focusing on the femoral neck
at three time points: the first and third trimesters of pregnancy and six
months postpartum.

Results: The results of the study will stratify participants in two
groups based on BMD: low and normal values. For each group,
variations in bone quality and fragility will be assessed by defining a
pregnancy-specific REMS -based Fragility Score cut-off to estimate
fracture risk and prevent their occurrence.

Conclusion(s): This study will enhance understanding of the under-
lying primary factors of related to PAO and provide actionable
insights into dietary and clinical predictors through the development
of a dedicated FR chart. By utilizing targeted questionnaires and
REMS technology, it aims to facilitate early diagnosis and effective
management strategies, ultimately reducing FR in pregnant and
breastfeeding women.
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INTERACTIONS BETWEEN CALCIUM AND PROTEIN
INTAKES, AND OSTEOPOROSIS MEDICATIONS ON HIP
BONE STRENGTH: AN OBSERVATIONAL STUDY IN
OLDER WOMEN

M. Papageorgiou', Y. Guglerz, S. Ferraril, R. Rizzolil, P. Zyssetz, E.
Biver

"Division of Bone Diseases, Geneva University Hospitals and Faculty
of Medicine, University of Geneva, Geneva, Switzerland, Genéve,
Switzerland, >ARTORG Center for Biomedical Engineering
Research, University of Bern, Switzerland, Bern, Switzerland

Objective: Osteoporosis medications (OM) are commonly prescribed
with calcium supplements (CaS), without considering dietary factors,
including calcium and protein adequacy. Their efficacy without
concomitant CaS is largely undocumented. We explored whether
changes in hip bone strength in response to OM are influenced by CaS
use, dietary calcium and protein intakes.

Methods: We included data from older women (n = 586, age
mean *+ SD: 67 + 2 years) from the Geneva Retirees Cohort taking
hormone replacement therapy (HRT, n =101) bisphospho-
nates/denosumab/raloxifene (BPs/D/R, n = 67) or no OM (n = 418).
Changes (%/year) of finite element-based hip bone strength and 3D
DXA hip parameters were evaluated using the 3D-SHAPER software
2.9.0 over 3.4 £ 0.5 years. Dietary calcium and protein intakes (food
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frequency questionnaire) and CaS use were evaluated at baseline and
follow-up.

Results: Mean total calcium intake (diet + supplements) was
1552 + 533 mg/day, with 71% of women achieving adequate intakes
(> 1200 mg/day). Calcium and vitamin D supplements were used by
52% and 62% of women, respectively (no OM: 47/59%, HRT:
50/58%, BPs/D/R: 81/90%). Women on HRT or BPs/D/R had
improved hip strength and most bone parameters compared to women
without OM. There were no differences in changes of bone strength or
other bone parameters in either of the 3 treatment groups in an
analysis by total calcium intake (low vs. sufficient). No differences
were observed within each treatment group according to CaS use,
except for a trend towards an attenuated loss of hip strength in women
without OM taking CaS. Among women taking no OM with low
dietary calcium intake, the degradation of cortical surface BMD
(p = 0.071) and thickness (p = 0.048) were greater in those without
vs. with CaS. The decrease of hip strength was not attenuated by HRT
in women with low dietary calcium intake and no CaS vs. those with
CaS (p = 0.067). The effects of BPs/D/R on hip trabecular vBMD
(p = 0.009) and strength (p = 0.044) were attenuated in women with
low (< 0.8 g/kg/day) vs. adequate protein intake.

Conclusion: In this observational study, women with adequate cal-
cium intake had similar changes in hip bone strength and BMD with
OM regardless of CaS. Bone changes were more linked to OM and
protein intake interactions.

Table: Change of 3D-DXA hip strength expressed in % per year, median (interquartile range), according to
osteoporosis medications

& g o
medication therapy denosumabl/raloxifene
N=418 N=101 N=67
Total -2.2% (-4.3%, -0.4%) -1.4% (-3.2%, 0.0%) -0.5% (-2.2%, 1.1%)

<1200mg/d | -2.4% (4.2%, -0.4%)

2.1% (-4.2%, -0.4%)

-2.1% (-4.3%, 0.4%)
-1.3% (-2.8%, 0.0%)

-0.6% (-3.6%, 0.5%)
-0.5% (-2.1%, 0.9%)

Total calcium
intake (dietary + 21200mg/d
supplements)

P-value 0.709 0.173 0.579
Yes -1.7% (4.0%, -0.3%) -1.4% (-2.4%, 0.1%) -0.5% (-2.2%, 0.7%)

g:;;:;’:' ents Mo 2.6% (4.3%, 04%) | -1.9% (4.2%, 0.3%) | -0.5% (-2.0%, 1.6%)
P-value 0.095 0.178 0.969

Calcium Yes -1.9% (-3.9%, -0.2%) -1.3% (-1.9%, 0.0%) -0.6% (-2.4%, 0.7%)

supplements if
dietary calcium No
intake

-2.4% (-4.2%, -0.4%) -2.2% (-4.4%, 0.4%) -0.7% (-3.6%, 0.5%)

<1200mg/d P-value 0.366 0.067 0.588
<0.8g/kg -1.9% (-4.0%, 0.4%) -1.4% (-5.1%, 0.4%) -2.6% (-3.7%, -0.2%)
Protein intake 2 0.8g/kg 2.3% (4.3%,-05%) | -1.4% (-3.2%, 0.0%) -0.5% (-1.8%, 1.2%)
P-value 0.19 0.954 0.044
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A NATIONAL SURVEY OF AUSTRALIAN PRIMARY CARE
CLINICIANS’ KNOWLEDGE, BELIEFS, ATTITUDES,
PRACTICES, PERCEPTIONS OF RESPONSIBILITY AND
BARRIERS AND ENABLERS TO IDENTIFICATION AND
MANAGEMENT OF SARCOPENIA

R. M. Daly', D. Scott', N. Kiss', M. Tieland', B. J. Braguley', J.
1. Fyfe], R. Manocha®

'Deakin University, Institute for Physical Activity and Nutrition,
Melbourne, Australia, 2University of Sydney, Sydney Medical
School, General Practice Clinical School, Sydney, Australia

Objective: Sarcopenia receives limited attention in primary care. This
study aimed to explore general practitioners’ (GPs) and practice
nurses’ (PNs) awareness, understanding, knowledge, beliefs, atti-
tudes, practices, perceptions of responsibility, confidence, barriers and
enablers to identification and management of sarcopenia.

Material and methods: A national Australian, anonymous 33-item,
online purpose-designed survey covering topics relevant to the study
aims was undertaken from March to May 2024.

Results: Of 1364 respondents (97% GPs), 1141 (84%) completed all
questions. Overall, 67% were somewhat/moderately familiar with the
term sarcopenia and recognised it included low muscle mass (89%),
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muscle strength (66%) and poor function (53%), but 35% incorrectly
identified ‘low fitness’ as a component. Knowledge on common signs/
symptoms, risk factors, consequences, and treatments was high
(82-99.7% correct response rate to 22/46 statements), but most did
not recognise unrelated factors (only 10-18% recognised stiff/in-
flexible muscles, cramps and persistent muscle pain are not signs/
symptoms) or ineffective treatment options (only 9-12% recognised
any forms of exercise, aerobic exercise, and fruit/vegetable intake are
ineffective treatments). Most clinicians (> 80%) believed they should
play an active role in sarcopenia identification/treatment, but only
23% currently screened/assessed for it, with 73% using a clinical
assessment (mostly sit-to-stand), generally in patients with comor-
bidities, functional issues, malnutrition, and adults aged > 60y. A
high proportion (90%) indicated clinician education and screening/
assessment (86%) should be prioritized in primary care, but 68%
stated other factors were a higher priority, 47% had insufficient time,
and only 23% had the confidence and knowledge to address sar-
copenia in practice. Lack of referral options (56-62%) and access to
appropriate tools (55-58%) were key barriers and protocol imple-
mentation and access to relevant training (81-84%) were the main
enablers to identification/treatment.

Conclusion: Primary care clinicians in Australia are familiar with and
have some intuitive understanding of, and positive attitudes and
beliefs toward sarcopenia, but report it is not a priority and they lack
knowledge, confidence, referral options, appropriate tools and time to
address it in practice.
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AUTOMATED ABDOMINAL AORTIC CALCIFICATION
EXTENT IS ASSOCIATED WITH MUSCLE COMPOSITION,
STRENGTH AND SARCOPENIA: THE UK BIOBANK
IMAGING STUDY

A. Gebre'!, C. Smith?, J. Webster®, A. Saleem®, S. Z. Gilani*, G.
Duque’, E. L. Duncan®, N. K. Hong’, P. Raina®, D. P. Kiel®, J.
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D. Leslie'*, R. L. Prince'”, N. C. Harvey'S, J. R. Lewis?, M. Sim?

'Edith Cowan University, Nutrtion and Health Innovation Research
Institute, Western Australia, Australia, 2Edith Cowan University,
Nutrition and Health Innovation Research Institute, Western
Australia, Australia, *Oxford University, Applied Health Research
Unit, Nuffield Department of Population Health, Oxford, United
Kingdom, “Edith Cowan University, Nutrition and Health Innovation
Research Institute., Western Australia, Australia, SMcGill University,
Department of Medicine, Montreal, Canada, 6King’s College London,
Department of Twin Research and Genetic Epidemiology, School of
Life Course & Population Sciences, London, United Kingdom,
"Yonsei University College of Medicine, Department of Internal
Medicine, Endocrine Research Institute, Seoul, South Korea,
8McMaster University, McMaster Institute for Research on Aging,
Ontario, Canada, Harvard Medical School, Marcus Institute for
Ageing Research, Hebrew SeniorLife, Department of Medicine, Beth
Israel Deaconess Medical Center, Boston, United States, '°The
University of Queensland, Translational Research Insitute, Mater
Research Institute, Woolloongabba, Australia, "The University of
Queensland, Translational Research Institute, Mater Research
Institute, Woolloongabba, Australia, 2Deakin University, Insitute for
Physical Activity and Nutrition, Melbourne, Australia, '*University of
Minnesota, Division of Health Policy and Management, Minnesota,
United States, "“University of Manitoba, Department of Radiology,
Rady Faculty of Health Sciences, Manitoba, Canada, 5The
University of Western Australia, Medical School, Western Australia,
Australia, 16University of Southampton, MRC Lifecourse
Epidemiology Centre, Southampton, United Kingdom
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Objective(s): Abdominal aortic calcification (AAC) is associated
with higher risk for cardiovascular events and can be identified during
routine osteoporosis testing on DXA-derived lateral spine images.
Our automated machine learning algorithm assessing AAC (ML-
AAC24) identifies individuals with higher fall and fracture risk [1].
However, the relationship between ML-AAC24 with muscle com-
position and strength, strong predictors of fracture risk, remain
unclear. We examined if greater extent of ML-AAC24 is cross-sec-
tionally associated with poorer measures of muscle composition,
strength and sarcopenia in the UK Biobank Imaging Study.
Methods: ML-AAC24 extent was categorised as low (< 2), moderate
(2-5) and high (> 6). Magnetic resonance imaging-derived thigh fat-
free muscle volume (FFMV) and muscle fat infiltration (MFI) was
available in 33,946 people. Age and/or sex specific cut-points for low
FFMV and high MFI were adopted (Fig). Muscle strength was
assessed using hand grip strength (HGS, n = 49,396). Muscle weak-
ness (HGS < 27 kg for male and < 16 kg for female) and sarcopenia
(low height-adjusted appendicular lean mass assessed from DXA and
weak HGS, n = 35,903) were categorised based on revised European
guidelines. Logistic regression examined the associations between
ML-AAC24 extent and the aforementioned muscle health measures.
Results: Participants mean age was 64.6 £+ 7.8 years, 50.8% female.
In multivariable-adjusted analysis, participants with moderate and
high ML-AAC24 consistently had greater odds for having low FFVM,
high MFI, weak HGS and sarcopenia, compared to those with low
ML-AAC24 (Fig). Results were independent of established cardio-
vascular disease risk factors. When stratified by sex, results remained
consistent across outcomes when comparing high to low ML-AAC24;
with the exception of weak HGS in females.

Conclusion: ML-AAC24 severity was associated with poorer muscle
composition and strength, as well as sarcopenia. These cross-sectional
findings suggest that vascular disease has deleterious effects on
muscle health. However, results need to be confirmed using longi-
tudinal studies.

Outcomes
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Multivariable-adjusted logistic regression analysis for the cross-sectional
association between ML-AAC24 extent and odds of having poorer muscle health
measures. Proportion of individuals in low (reference), moderate and high
ML-AAC24 was ~79%, 16% and 5%, respectively. Model adjusted for age, BMI,
physical activity, smoking status, ethnicity, prevalent diabetes and atherosclerotic
cardiovascular disease, geographic region in the UK, deprivation index and
imaging year. Fat free muscle volume (FFMV) and muscle fat infiltration (MFI);
hand grip strength (HGS); EWGSOP2-defined sarcopenia. Low FFMV adopted
age- and sex-specific cut-points; i) 45-59 years: male <9.61 L, female <6.21 L; ii)
60+ years: male <9.01, female <5.93 L. High MFI| was based on >75th percentile
for male (>7.64%) and female (>8.75%).

1. Dalla Via et al. 2023 JBMR.
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ROMOSOZUMAB AND DENOSUMAB COMBINATION
THERAPY IN POSTMENOPAUSAL OSTEOPOROSIS

G. Adami', F. Pollastri', C. Benini', A. Piccinelli', F. Montanari', D.
GattiI, 0. Viapianal, M. Rossini'

'University of Verona, Verona, Italy

Background: Transitioning from long-term denosumab to PTH-
analogs or romosozumab may expose patients to a rebound phe-
nomenon. Adding romosozumab to denosumab may offer a
therapeutic alternative for postmenopausal women who sustain frac-
tures while on denosumab.

Objectives: This study aimed to evaluate the effects of combining
romosozumab with ongoing denosumab therapy in postmenopausal
0Steoporosis.

Methods: We conducted a combined 12-month prospective and
24-month retrospective observational study. Postmenopausal women
were divided into three cohorts:

1. Treatment-naive patients initiating romosozumab (Naive —
Romo; M-24 to M + 12),

2. Patients on denosumab who added romosozumab (Dmab —
Dmab + Romo; M-24 to M + 12),

3. Patients continuing denosumab (Dmab — Dmab; M-24 to
M + 12).

Bone mineral density (BMD) and bone turnover markers (BTMs;
CTX and PINP) were measured at key time points. A mixed model
for repeated measures (MMRM) was used to assess percentage and
absolute changes in BMD and BTMs, with treatment sequence, time,
treatment-by-time interaction, and baseline BMD as fixed effects and
patients as random effects.

Results: A total of 139 patients participated: 90 were Naive —
Romo, 25 were Dmab — Dmab + Romo, and 24 were Dmab —
Dmab. At lumbar spine M + 12, the Dmab — Dmab + Romo group
showed a trend toward greater BMD increases compared to the
Dmab — Dmab group (+ 3.2%, SE 4.4; p =0.074), as did the
Naive — Romo group compared to Dmab — Dmab (4 4.4%, SE
3.7; p=0.064). No significant differences were observed at the
femoral neck or total hip. PINP levels significantly differed at M + 3
between the Dmab — Dmab and Dmab — Dmab + Romo groups
(+ 24.4 ng/mL, SE 12.6; p = 0.033), with a trend toward significance
at M + 6 (+ 13.4 ng/mL, SE 7.7; p = 0.057).

Conclusion: Romosozumab retains anabolic potential when com-
bined with denosumab, supporting its use in patients with severe
osteoporosis inadequately responding to long-term denosumab.
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Between-groups differences were tested with a mixed model for repeated measures (MMRM) using Satterthwaite and restricted maximum
likelihood method with treatment sequence, time, treatment-by-time interaction, and baseline bone mineral density (BID) as fixed effects and
with patients as random effect. LS, lumbar spine; FN, femoral neck; TH, total hip
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FIVE-YEARS OF CALCIUM SUPPLEMENTATION IS NOT
ASSOCIATED WITH LONG-TERM RISK OF DEMENTIA IN
OLDER WOMEN: POST-HOC ANALYSIS FROM

A RANDOMISED CLINICAL TRIAL

N. Ghasemifard', J. R. Lewis', S. Radavelli-Bagatinil, S. M. Laws?,
B. Stephan3, K. Zhu*, J. M. Hodgsonl, R. L. Prince*, M. Sim'

'Edith Cowan University, Nutrition and Health Innovation Research
Institute, Western Australia, Australia, 2Edith Cowan University,
Centre for Precision Health, Western Australia, Australia, *Curtin
University, Dementia Centre of Excellence, Curtin Enable Institute,
Western Australia, Australia, “The University of Western Australia,
Medical School, Western Australia, Australia

Objective: Calcium supplementation is a common strategy adopted
to prevent bone loss, especially in older women. However, concerns
have been raised around whether these supplements may increase
dementia risk. To date, data investigating these concerns are limited.
This post-hoc analysis of a 5-year double-blind, placebo-controlled
randomised trial of calcium supplements evaluated the long-term risk
for dementia in older women randomised to either calcium supple-
ments or placebo.

Methods: 1460 community-dwelling Australian women aged
70 years and over, without cognitive impairment, took part in the
Calcium Intake Fracture Outcome Study (CAIFOS) in 1998. Women
received either 1200 mg of calcium carbonate per day (n = 730) or an
identical placebo (n = 730) for 5 years. The effects of calcium sup-
plementation on dementia outcomes were examined using unadjusted
and multivariable-adjusted Cox regression analysis under both
intention-to-treat (ITT) and per-protocol criteria (PP, > 80% tablet
compliance). Dementia outcomes were obtained from linked hospital
and mortality records from baseline over the next 14.5 years.
Results: Mean age of women at baseline was 75.2 £ 2.7 years. Over
14.5 years, 269 women (18.4%) suffered a dementia event, com-
prising of dementia-related hospitalisations (n = 243, 16.6%) and
dementia-related deaths (n = 114, 7.8%). Compared to placebo, cal-
cium supplements were not associated with increased hazards for any
of the dementia outcomes in unadjusted and multivariable-adjusted
ITT and PP analysis (Fig). No significant differences in the
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cumulative dementia-free survival rates were observed between
women randomised to calcium supplements or placebo for any
dementia outcome (log-rank test, all p > 0.05).

Conclusion: There was no association between randomisation of
1200 mg per day of calcium supplements over 5 years with long-term
risk for dementia. These findings do not support concerns that calcium
supplements may increase risk of dementia.

Calcium vs. placebo supplement (ref 1.0)
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Hazard ratios (95%Cl) for dementia events, hospitalisations and deaths for
women provided calcium supplements (@ ), compared to placebo. Adjusted
model included age, BMI, apolipoprotein E, prevalent diabetes and
atherosclerotic cardiovascular disease, statin and aspirin use, physical activity,
smoking status, dietary calcium and alcohol intake and socioeconomic status.
Only women with complete data for all covariates were considered in adjusted
analysis.
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THE EFFECT OF DENOSUMAB ON FUNCTIONAL
RECOVERY IN OLDER PATIENTS UNDERGOING
SURGICAL FIXATION FOR INTERTROCHANTERIC
FEMORAL FRACTURE: A RANDOMIZED, PLACEBO-
CONTROLLED TRIAL

P. Athakitkarnkal, E. Vanitchareonkull, A. Unnanuntana', P.

~ . .1
Chotiyarnwong

"Mahidol University, Bangkok, Thailand

Objective: This study aimed to compare the effects of denosumab
(Dmab) versus placebo on postoperative functional recovery at
6 months in older adults undergoing surgical fixation for inter-
trochanteric fractures.

Material and methods: In this double-blind, randomized, placebo-
controlled trial, 85 older adults with isolated intertrochanteric frac-
tures who underwent surgical fixation were enrolled. Participants
were randomized to receive either Dmab or placebo within 2 weeks
postoperatively. All patients received calcium and vitamin D sup-
plementation. The primary outcome was functional recovery, assessed
using changes in the Barthel Index (BI) from baseline to 3 and
6 months post-surgery. The secondary outcomes included the modi-
fied Harris Hip Score (mHHS), the Numerical Pain Rating Scale
(NPRS), the Timed Up and Go test (TUG), and fracture healing
evaluated by the Radiographic Union Score for Hip (RUSH).
Results: The mean age of participants was 82.7 years, and 70 patients
completed the 6-months follow-up. Patients receiving Dmab showed
significantly greater BI improvement at 3 and 6 months compared
with baseline, while those in the placebo group demonstrated sig-
nificant BI improvement only between 3 and 6 months. Linear mixed-
effects model confirmed a significantly higher mean change in BI in
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the Dmab group compared to placebo (11.2 vs 0.2, respectively;
p = 0.043). No significant differences were observed between the two
groups regarding mHHS, NPRS, or TUG at any time points. Simi-
larly, fracture healing did not differ significantly between the Dmab
and placebo groups, with comparable RUSH scores at both 3 and
6 months.

Conclusion: Administering Dmab within 2 weeks after surgical fix-
ation of an intertrochanteric fracture significantly enhanced short-
term functional recovery, without negatively affecting fracture heal-
ing or union time. Therefore, Dmab is a safe and effective
antiosteoporosis agent for improving postoperative functional out-
comes and reducing future fracture risk in this patient population.
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(95%C1) p-value® (95%CI) p-value®
3 months - baseline 11.2 (3.5, 189) 0.004 0.2(-7.2,7.6) 0.959 -11.0(-21.7,-0.49) 0.043
6 months - baseline 206 (11.4, 29.8) <0.001 9.0(-0.1, 18.1) 0.052 -11.6(-24.6, 1.3) 0.078
6 months - 3 months 9.3(3.1,154) 0.003 8.7(25,148) 0.006 -06(-9.3,82) 0.898

Figure (A) Barthel Index scores at baseline, 3-months and 6-months after surgical fixation for

an intertrochanteric femoral fracture and (B) Comparing mean change of Barthel Index

scores between Dmab and placebo groups by using linear mixed-effects model
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World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): Plenary Lectures Abstracts

PL1
HORMONE THERAPY FOR FRACTURE PREVENTION—A
SEX STRATIFIED APPROACH

M. McClung'
lOregon Osteoporosis Center, Portland, OR, United States

Sex steroids play important roles in determining peak bone mass and
in bone loss after menopause and with ageing. Adults with sex steroid
deficiency experience bone loss and increased fracture risk. These
observations justify the consideration of using of sex steroids to
reduce fracture risk in patients with sex steroid deficiency.

Testosterone therapy increases bone mineral density (BMD) and
bone strength in men with low serum testosterone level. In 4804
hypogonadal men randomly assigned to testosterone or placebo, fol-
lowed for an average of 3.19 years, fracture rates were unexpectedly
higher (3.50%) with testosterone vs placebo (2.46%); hazard ratio
1.43 (1.04-1.97). These results suggest that testosterone should not be
prescribed to protect hypogonadal men from fracture.

Estrogen therapy in postmenopausal women prevents bone loss
and significantly reduces fracture risk. In the Women’s Health Ini-
tiative studies, menopausal hormone therapy significantly reduced
rates of vertebral, hip and all clinical fractures in generally healthy
postmenopausal women whose average age was 63 years. Because
registration trials with estrogen have not been conducted in patients
with postmenopausal osteoporosis, it is not approved as an osteo-
porosis treatment but is approved for preventing postmenopausal
osteoporosis in some countries including the United States.

Specifics about the long-term safety of estrogen therapy are
complex. The risk:benefit profile of estrogen is positive when treat-
ment is begun near the time of menopause, especially in those with
low BMD at high risk of developing osteoporosis. Guidance for the
appropriate use of estrogen for the prevention of osteoporosis and
fractures should be included in the next iterations of clinical
guidelines.

In contrast to the skeletal effectives of estrogen in postmenopausal
women, evidence for a salutary effect of testosterone therapy to
reduce fracture risk in men is lacking.

PL2

ANTI-RESORPTIVES AND BONE FORMING THERAPIES:
IN SERIES (SEQUENTIAL) OR IN PARALLEL
(COMBINATION)?

E. V. McCloskey'

'Division of Clinical Medicine, School of Medicine & Population
Health, University of Sheffield, Sheffield, United Kingdom

As with many other chronic, progressive non-communicable diseases,
the effective treatment of osteoporosis and prevention of fractures
remains an unmet need in many healthcare systems. The range of age-
dependent fracture risk is wide and the need for long-term therapy
essential. The latter is true whether strategies to reduce fracture
burden are public health/population-based approaches or are adapted
to address the individual patient. While a wide range of effective
medications is available, the optimal strategy within any single
complex clinical circumstance is often not addressed by randomised
clinical trials due to cost and logistic restrictions; thus studies on
treatment sequence or combinations tend to be limited in number, size
and clinically relevant endpoints.
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Within the clinical setting, the choice between the two main
classes of osteoporosis medication (anti-resorptive and bone-forming/
anabolic treatments) and whether these should be used in sequence
(series) or in combination (parallel) will depend on patient-specific
factors such as fracture risk, bone density, bone turnover and antici-
pated response to therapy. In those at moderate to high fracture risk,
sequential therapy is a frequent choice as it is assumed to meet the
needs of most patients; however, the increasing awareness that prior
treatment with a particular class of medications can blunt the subse-
quent response to another class if needed has started to inform more
debate about the actual order of the sequence. There is an increasing
movement towards starting with anabolic agents (with the aim of
building new bone) followed by anti-resorptive therapy (to maintain
the bone mass attained and prevent further loss); this approach is
certainly mandated in many guidelines in patients deemed to be at
very high fracture risk. In the latter category, those at high imminent
fracture risk in particular, for example following a recent vertebral or
hip fracture, need the fastest possible gain in bone density something
that can be delivered more readily by anabolic therapies. But is there
also a role for combination or parallel treatment in this setting:
Several studies have demonstrated that not all combinations have
been shown to be more effective than sequential therapy, and
increased costs and side effects need to be considered. This lecture
will review the evidence base for sequential and combination
approaches to management of osteoporosis.

PL3
OSTEOANABOLICS: TO LUMP OR TO SPLIT?

J.-Y. chinsterl‘2

'WHO Collaborating Centre for Epidemiology of Musculoskeletal
Health and Aging, Li¢ge, Belgium, Protein Research Chair,
Biochemistry Dept, College of Science, King Saud University,
Riyadh, Saudi Arabia

During the last years, the paradigm of the treatment of osteoporosis
has significantly changed, following the publication by ESCEO and
IOF of an algorithm for the management of patients at risk of frac-
tures. Now, the classical “one-size fits all” treatment approach is
obsolete. Patients should be treated on the basis of their fracture risk.
Patients at imminent (very high) risk for fracture should receive, as
first-line, background treatment, a bone forming agent (BFA) fol-
lowed by the prescription of an anti-resorptive agent. Three BFA are
currently marketed, two PTH Receptor 1 Agonists and an anti-scle-
rostin antibody. PTH RA include Teriparatide and Abaloparatide
while Romosozumab is the anti-sclerostin antibody. All of them have
shown to significantly reduce fracture rates at all skeletal sites
including spine, non-spine, major osteoporotic fractures and hip. They
provide a greater anti-efficacy compared to anti-resorptive agents. All
of them present a reasonable risk/benefit ratio with only minor con-
cerns for the prescription of Romosozumab in patients with a previous
history of cardiovascular disorders. After a BFA is stopped, an anti-
resorptive agent should be prescribed to maintained the benefit
obtained during treatment. When BFA are prescribed after the pro-
longed administration of a potent anti-resorptive agent, their
beneficial effect on cortical bone is partially mitigated which suggests
that an anti-resorptive agent could be prescribed during the first
months of administration of the BFA. Sequential treatment associat-
ing a BFA and an anti-resorptive agent was shown to be cost-effective
compared to an anti-resorptive agent alone and compared to no
treatment. The benefit of BFA is particularly evident (clinically and
economically) in patients at higher risk for fracture.
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PL4
OBESITY STRATIFICATION IN PERSONALISED
OSTEOPOROSIS MANAGEMENT

P. R. Ebeling'

lDepartment of Medicine, School of Clinical Sciences, Monash
University, Clayton, Victoria, Australia

Obesity is accompanied by a higher bone mineral density (BMD),
compared with non-obese age-matched peers. Low BMD affects only
a minority of candidates for bariatric surgery with Class 3 obesity.
While obesity defined by body mass index (BMI) is also generally
associated with a lower fracture incidence despite higher BMD,
fractures of the ankle, lower leg and humerus are more common in
obesity. BMI is a better indicator of lean than fat mass, thus, higher
lean mass, not fat mass, likely explains positive associations between
higher BMI and BMD in older adults. Body fat distribution may be
more predictive of osteoporotic fractures than BMI. Men with higher
visceral adipose tissue levels have poorer bone mechanical properties,
despite having similar BMD compared with those with low visceral
adipose tissue. High waist circumference was also associated with an
increased risk of hip fracture. Metabolic and endocrine factors asso-
ciated with fractures in obesity include adipokines, type 2 diabetes,
lower vitamin D levels, lower testosterone levels in men, and a higher
falls risk. Fracture risk is highest in sarcopenic obesity where visceral
fat and intra- and inter-muscular adipose tissue have adverse effects
on bone health resulting in an increase in nonvertebral fractures.

Intestinal calcium absorption decreases, while bone loss (8% at the
hip over 12 months), bone remodelling, and fractures all increase
following both gastric bypass and restrictive bariatric surgery; frac-
ture risk is greater following malabsorptive surgery. Guidelines
recommend treating vitamin D deficiency with daily doses of >
2,000 IU oral colecalciferol, adequate daily calcium and protein
intakes, and promoting physical exercise before and following bar-
iatric surgery. Parenteral antiresorptive therapy is reserved for those
patients who have low BMD (T-score < — 2), prior fragility fractures
or high fracture risk. About 25% of bariatric surgery patients may
develop mild hypocalcemia following antiresorptive therapy despite
adequate calcium and vitamin D. Bariatric medicine causes similar
reductions in body weight to bariatric surgery. Despite similar weight
loss, liraglutide treatment reduced hip and spine BMD compared with
exercise alone. Resistance exercise minimizes loss of lean mass and
total hip BMD associated with glucagon-like peptide-1 (GLP-1)
agonist treatment. A similar approach to maintaining bone health
therefore seems sensible for patients initiating treatment with GLP-1
agonist treatment.

PLS
ADVANCES IN PERSONALIZED FRACTURE RISK
ASSESSMENT: FRAX AND BEYOND

N. C. Harvey'

'"MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

We now have an enviable range of medications to improve bone
mineral density across both antiresorptive and now anabolic mecha-
nisms. Recent head-to-head studies have demonstrated superiority of
teriparatide and romosozumab, compared with oral antiresorptives,
both in terms of rapidity of onset and magnitude of effect. Until
recently, guidelines for the management of osteoporosis have focused
on the question of treatment versus no treatment. However, such
findings have fuelled moves internationally, initially from ESCEO,

supported by IOF, to promote a stratified approach to treatment, with
choice of medication personalised according to baseline fracture risk.
Different organisations espouse different definitions of very high
fracture risk in this stratified approach, with the IOF-ESCEO
favouring an absolute fracture probability threshold based on the
European Guidelines using FRAX®. This stratified approach, predi-
cated on baseline fracture risk, enables the most effective treatments,
anabolic agents, to be targeted to those at very highest fracture risk.
New understanding of genetic instruments for bone mineral density,
and artificial intelligence approaches to risk assessment in big data-
sets, have suggested methods to, in years to come, stratify individuals
at the level of healthcare systems. In future systems linking together
such assessments, it may be possible to initially identify those likely
to be at high fracture risk on the basis of information held in a medical
records database. These patients could then be invited for subsequent
clinical assessment and treatment, using FRAX and measurement of
bone mineral density. In this presentation, I will review ways in which
medication choices may be stratified according to individual charac-
teristics and other considerations, and how these approaches might be
integrated into novel clinical pathways.

PL6
MICRORNAS: NOVEL RISK PREDICTORS IN
MUSCULOSKELETAL DISEASE?

L. Gennari'

'Department of Medicine, Surgery and Neurosciences, University of
Siena, Siena, Italy

Over the past 3 decades a wide array of regulatory non-coding RNAs
have emerged as crucial factors for gene regulation in most tissues.
MicroRNAs (miRNAs) are a class of are highly conserved, small non-
coding RNAs (generally consisting of 18-25 nucleotides) that play a
crucial role in the regulation of messenger RNA expression, stability
and translation, thereby modulating numerous cellular pathways, with
likely implications for the pathogenesis of numerous common dis-
eases, including musculoskeletal disorders. A rising number of
experimental reports suggest that miRNAs contribute to every step of
osteogenesis and bone homeostasis, from embryonic skeletal devel-
opment to maintenance of adult bone tissue, by regulating the growth,
differentiation, and activity of different cell systems inside and out-
side the skeleton. Likewise, emerging information from animal
studies indicates that targeting miRNAs might become an attractive
and new therapeutic approach for musculoskeletal diseases, even
though there are still major concerns related to potential off target
effects and the need for efficient delivery methods in vivo. Moreover,
besides their recognized effects at the cellular level, evidence is also
gathering that miRNAs are excreted and can circulate in blood or
other body fluids with potential paracrine or endocrine functions.
Thus, they could represent suitable candidates for becoming sensitive
biomarkers in different pathologic conditions, including muscu-
loskeletal disorders. Available evidence provided some indications
about potential miRNA signatures associated with osteoporosis,
fracture risk or other bone disorders (i.e. primary hyperparathy-
roidism) as well as with sarcopenia. However, results remain
conflicting, in part due to differences in patient selection, type of
samples, or analytical methods, so that no definitive conclusion can be
reached at this stage. Further replication in prospective studies of
larger population-based samples is therefore necessary to define more
reliable miRNA signatures to be used in the clinical practice for
diagnostic, preventive and therapeutic purposes.
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PL7
NOVEL CONCEPTS: ASSESSMENT OF INTRINSIC
CAPACITY

B. Dawson—HughesI

'Jean Mayer USDA Human Nutrition Research Center on Aging at
Tufts University, Boston, United States

The world population is aging but there is a substantial gap between
total longevity and healthy longevity. ‘Intrinsic capacity’ is the term
used by the World Health Organization (WHO) to describe “The
composite of all of the physical and mental capacities that an indi-
vidual can draw on for healthy longevity”. To expand healthy
longevity, the WHO has initiated a model program entitled “Inte-
grated Care for Older People (ICOPE)”. ICOPE involves monitoring
and support for older adults in six domains: mobility, nutrition, vision,
hearing, cognitive function, and mental health. Implementation of
ICOPE includes screening, assessment, personalized interventions,
and follow-up monitoring in the six domains. A large-scale study in
France has demonstrated the feasibility of enrolling older adults in the
ICOPE program (Tavassoli N. Lancet Healthy Longevity 2022).
Between January, 2020 and November 2021, 10,903 older adults,
mean age 76 years, were screened, and, of these, 7,367 were eligible
for the program (that is, would potentially benefit in one or more of
the six domains). Of those who were eligible, 70.4% had had their
6-month follow-up at the time of the first report, indicating that
retention was higher than expected. The ICOPE implementation in the
French study involves use of remote monitoring and digital data
collection and tracking in combination with educating and involving
primary care and other health care workers. The different steps in the
ICOPE program will be reviewed during the presentation. Subsequent
reports are expected to provide information on the impact of the
program on the intrinsic capacity of ICOPE participants.

Other organizations are espousing the Healthy Longevity concept.
For example, the National Academy of Medicine launched ‘The
Healthy Longevity Global Grand Challenge’, a worldwide initiative
to improve physical, mental, and social well-being for people as they
age. The X-Prize competition has chosen ‘Healthy Longevity’ as its
current theme. The healthy longevity movement not only aims to
improve the lives of older adults, it addresses the reality that birth
rates are declining and life expectancy is increasing, and increased
productivity made possible by extending the healthy lifespan is nee-
ded to make all lives better.

PLS8
OSTEOIMMUNOLOGY: A LEGACY DISCIPLINE?

W. F. Lems'
theumatologist, Amsterdam UMC, Amsterdam, Netherlands

Bone mass and bone strength are strongly dependant on age, gender
and hormones, but in recent years the negative effects of inflamma-
tory cytokines (such as TNFa and IL-6) on bone, the so-called
osteoimmunology, has been unraveled.

Clinically, this has been reflected by an increased fracture rate in
individuals with low grade systematic inflammation, based on CRP-
levels'. In patients with systematic inflammatory diseases, such as in
rheumatic diseases and inflammatory bowel diseases, BMD is often
lower and fracture rate higher than in healthy controls of the same
age.

The negative effects of systemic inflammation is probably best
studied in patients with rheumatoid arthritis (RA): both a low BMD in
the osteoporotic range and vertebral- and nonvertebral fracture
occurred roughly twice as much. Localized bone loss around the
joints (bone erosions) are characteristic of RA.
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Since both the generalized bone loss and the local bone loss are
strongly related to inflammation, it could be expected that with
effective anti-inflammatory drugs, the bone loss could be prevented.
We were among the first to demonstrate that with the TNFa blocker
infliximab the usually occurring bone loss in RA could be preventedz.
The same was later observed for another TNFblocker, adalimumab,
and B-cell blockade, IL-6 blockade and JAK-inhibition.

We also showed in the BEST-trial with a treat to target design that
local bone erosions could be prevented in more than 80% of patients
during 10 years of treatment.’

Strikingly, very recent data with HRpQCT imaging have shown
some repair of erosions in RA during treatment with baricitinib®,

Thus, there are a lot of studies showing that with effective anti-
rheumatic drugs, which are currently available in RA, both local and
generalized bone loss can be minimized.” With the broad armamen-
tarium of antirheumatic drugs it must be possible nowadays to have
many RA-patients in clinical remission, with absence or only mild
arthritic symptoms, and strong limitation of the negative effects on
bone over time.

ISchett G, Arch Int Med 2006.

2Vis M, Arthritis Rheum. 2003.

3Markusse I, Ann Intern Med 2016.

“Simon D, Arthritis Rheumatol: 2023.

SButtgereit F, Nature Reviews Rheumatology 2024.

PL9

WHEN SHOULD WE CONSIDER MOVING FROM MEDICAL
TO SURGICAL MANAGEMENT IN OA OF THE KNEE &
HIP?

P. Conaghan1

lUniversity of Leeds/Musculoskeletal Medicine/Chapel Allerton
Hospital, Leeds, United Kingdom

The surgical intervention with best outcomes for osteoarthritis (OA) is
total joint replacement (TJR). Pain remains the main indication,
though its persistence over time may be more important to patients
than intensity at a single time point. Stiffness, sometimes indistin-
guishable from pain, and functional impairment are other drivers. The
decision for surgery is also based on radiographic severity, general
health, willingness to undergo operation, surgeon decision, financial
considerations and patient expectations. The latter may be changing
with patients considering joint replacement at an earlier age, driven
by increasing obesity and sedentary lifestyles, being unwilling to
accept sustained symptoms, and a desire to return to sport. A range of
appropriateness tools have been developed though there has been
varied uptake.

Before transitioning a patient to TJR, clinicians need to ensure
adequate conventional therapy has been trialled for a given patient.
The range of available therapies is sadly limited, but weight loss when
relevant, muscle strengthening or physical therapy, and appropriate
use of analgesics are standard therapies recommended in all OA
guidelines. In hip OA, there are fewer therapeutic options, and given
the better long-term outcomes (compared to knee TJR), hip replace-
ment may be a more straightforward decision.

Can we optimise pre-operative care for knee TJIR? A recent fea-
sibility study provided a package of care for patients awaiting TKR
and focussed on weight loss (using strict dietary replacements),
analgesia and orthotics reviews and a package of quadriceps
strengthening exercise. Of 60 people randomised, use of the various
components varied and adherence was high. Significant improvement
in quality of life was observed and 10% of patients cancelled their
surgery. The advent of highly effective weight loss drugs, recently
showing excellent benefits for OA pain and function, may change
demand for surgery in this group.
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PL10
SUCCESSFUL FRACTURE HEALING: DO OSTEOPOROSIS
AND ITS TREATMENT MATTER?

M. Chandran'

'Osteoporosis and Bone Metabolism, Unit Department of
Endocrinology, Singapore General Hospital, DUKE NUS Medical
School, Singapore, Singapore

Fracture healing is a multistep process. Most fractures heal through a
combination of intramembranous and endochondral ossification.
Radiographic imaging is important for evaluating fracture healing and
for detecting delayed union or non-union. The presence of callus
formation, bridging trabeculae, and a decrease in the size of the
fracture line over time are indicative of healing. Imaging must be
combined with clinical parameters and patient reported outcomes.
Animal data support a negative effect of osteoporosis on fracture
healing, however clinical data shows conflicting results. Evidence
does not support a delay in the initiation of antiresorptive therapy
following acute fragility fractures. There is no reason for suspension
of osteoporosis medication at the time of fracture if the person is
already on treatment. Teriparatide treatment may shorten fracture
healing time at certain sites such as distal radius, however, it does not
prevent non-union or influence union rate. A beneficial effect of
Romosozumab on fracture healing has not been demonstrated in
clinical studies so far. Pre- or post-operative bisphosphonate use also
does not negatively affect union in those undergoing spinal fusion
surgery. Denosumab appears to improve pedicle screw fixation in
spinal fusion surgery as does teriparatide. Overall, there appears to be
no deleterious effect of osteoporosis medications on fracture healing
or on union rates in spinal fusion surgeries. The benefit of treating
osteoporosis and the urgent necessity to mitigate imminent refracture
risk after a fracture should be given prime consideration. It is
imperative that new radiological and biological markers of fracture
healing be identified. It is also important to synthesize clinical and
basic science methodologies to assess fracture healing, so that a
convergence of the two frameworks can be achieved.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): Educational Lecture Abstracts

EL1

LESSONS FROM INTERVENTIONAL STUDIES
CONDUCTED IN SARCOPENIA: ARE WE CLOSE TO
A TREATMENT

F. Landi'

ICatholic University, Fondazione Policlinico Gemelli IRCCS, Rome,
Italy, Rome, Italy

Sarcopenia, the age-related loss of muscle mass and function, is a
major contributor to frailty, disability, and reduced quality of life in
older adults. Over the past decade, numerous interventional studies
have aimed to address the underlying mechanisms and explore
potential treatments for sarcopenia. These studies have provided
valuable insights into the roles of exercise, nutritional supplementa-
tion, and pharmacological agents in mitigating muscle loss and
improving muscle strength and performance.

Exercise interventions, particularly resistance training, remain the
cornerstone of sarcopenia management, with evidence demonstrating

significant improvements in muscle mass and physical function.
Nutritional strategies, such as protein supplementation and the use of
specific nutrients like vitamin D and omega-3 fatty acids, have shown
promise, particularly when combined with exercise. Recent pharma-
cological trials targeting anabolic pathways, myostatin inhibition, and
inflammation modulation have yielded mixed results, highlighting
both the potential and challenges of drug development for sarcopenia.
Despite these advances, the translation of findings into effective
and widely applicable treatments remains a challenge due to hetero-
geneity in study populations, variability in intervention protocols, and
limitations in clinical outcome measures. This presentation will
summarize key lessons from interventional studies conducted in
sarcopenia, discuss the progress made toward identifying effective
treatments, and outline the gaps that need to be addressed to move
closer to a standardized, evidence-based therapeutic approach for this
condition.
Keywords: Sarcopenia, interventional studies, exercise, nutrition,
pharmacological treatment, muscle health.

EL2
OSTEOPOROSIS IN INFLAMMATORY RHEUMATIC
MUSCULOSKELETAL DISEASES (IRMDS)

G. A. Adami'
IUniversity of Verona, Verona, Italy

Osteoporosis is a common yet often underdiagnosed complication in
patients with inflammatory rheumatic musculoskeletal diseases
(iRMDs). Chronic inflammation, prolonged glucocorticoid use, and
reduced physical activity synergistically contribute to bone fragility,
increasing fracture risk. This lecture will explore the complex inter-
play between inflammation and fracture risk, emphasizing recent
advances in understanding and managing osteoporosis in the context
of iRMDs.

Systemic inflammation in conditions such as rheumatoid arthritis
(RA), spondyloarthritis (SpA), and systemic lupus erythematosus
(SLE) disrupts bone homeostasis by favoring osteoclastogenesis and
inhibiting osteoblast function. Key cytokines, including TNF-a,, IL-6,
and IL-17, directly promote bone resorption, while glucocorticoids,
frequently prescribed to manage disease activity, exacerbate bone loss
by suppressing bone formation. Consequently, patients with iRMDs
exhibit higher rates of vertebral and non-vertebral fractures, even at a
younger age compared to the general population.

Clinical management requires a multifaceted approach integrating
inflammation control, bone-directed therapies, and lifestyle inter-
ventions. Emerging evidence highlights the role of biologics targeting
TNF, IL-6, and IL-17 in mitigating bone loss, potentially offering
dual benefits of disease control and fracture prevention. However,
other targeted therapies (like JAKi) yielded controversial results, with
some even apparently increasing the risk of fracture. The lecture will
discuss data from recent trials and observational studies demonstrat-
ing the impact of biologics on bone mineral density (BMD) and bone
turnover markers. Additionally, the role of anti osteoporotic agents
such as romosozumab and denosumab in patients with severe osteo-
porosis will be considered, with a focus on sequential and
combination strategies to optimize bone health.

This lecture aims to provide clinicians with updated insights and
practical tools to bridge the gap between inflammation control and
bone protection.
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EL3
BIOSIMILARS IN OSTEOPOROSIS MANAGEMENT

S. Silverman'

!Cedars-Sinai Medical Center Clinical Professor of Medicine, Cedars-
Sinai Medical Center and UCLA School of Medicine, Beverly Hills,
CA, United States

Objective: Understand the potential role of biosimilars in osteo-
porosis management.

Discussion: A biosimilar is a biological medicine highly similar to
another biologic medicine already approved (the so-called reference
medicine). Because biosimilars are made in living organisms there
may be some minor differences from the reference medicine which
are not clinically meaningful. Biosimilarity means high similarity in
terms of structure, biologic activity in efficacy, safety and immuno-
genicity profile.

Evidence acquired over 10 years of clinical experience has shown
that biosimilars can be used safely and effectively in all their
approved indications as other biologic medicines. By demonstrating
biosimilarity, a biosimilar can rely on the safety and efficacy expe-
rience gained with reference medicine.

There are now multiple biosimilars in osteoporosis management
for teriparatide and denosumab. The availability of biosimilars for
osteoporosis management will significantly reduce the costs of
medications for osteoporosis for both reference products and
biosimilars and improve their availability to patients. Biosimilars to
denosumab are cost effective in comparison to bisphosphonates which
may influence their role in osteoporosis guidelines.

Interchangeability refers to the possibility of exchanging one
medicine for another with the same clinical effect which can be done
by either switching or substitution. Biosimilar interchangeability is
regulated differently in the US and EU.

Healthcare professionals have a central role in educating patients
and avoiding the nocebo effect. Providers are increasingly familiar
and comfortable with prescribing biosimilars; however there remains
work to be done. Patient understanding of biosimilar products will be
key to the utilization of these drugs. Patients want to hear first from
their healthcare providers. Having the provider introduce the subject
of biosimilars is a key part of the conversation with patients.
Conclusion: Biosimilars will play an important role in future osteo-
porosis management.

Disclosures: Scientific advisor Sandoz, consultant Celltrion.

EL4
PREGNANCY- AND LACTATION-RELATED
OSTEOPOROSIS

M. L. Brandi'

IUniversity Vita-Salute San Raffaele, Milan and FIRMO Foundation,
Florence, Italy

Pregnancy and lactation-associated osteoporosis (PLO) is a rare
condition characterized by fragility fractures occurring during late
pregnancy or lactation, primarily affecting the spine and causing
significant morbidity and back pain. PLO can lead to mobility
impairment and work incapacity, with recovery taking up to several
years.

Early diagnosis of pregnancy- and lactation-associated osteo-
porosis (PLO) is mandatory for a good outcome.

Standard care is not a matter of conventional guidelines and
protocols, rather of a single case-by-case strategy. Immobilization due
to multiple VFs, hip/femoral neck fractures, the use of orthopedic
braces, and major surgical procedures (such as vertebroplasty or hip
replacement) is part of the specific orthopedic approach. The decision
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to perform emergency cesarean in PAO is sometimes required based
on complex and challenging multidisciplinary considerations. PLO
requires stopping breastfeeding in order to resume the hypo-estro-
genic and hyper-prolactinemic status and milk-associated calcium
loss and potentially to reduce the levels of PTHrP. Calcium and VD
supplements represent the accepted consensus regarding medication
against PLO. Specific drugs against osteoporosis such as bisphos-
phonates, denosumab, teriparatide, and, romosozumab are selectively
offered to patients after delivery up to a maximum of 5 years,
depending on case.

The presentation will emphasize PLO severity, advocating for
increased awareness and timely interventions. TPD emerges as a
promising therapeutic option in certain cases.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): ESCEO Symposium Abstracts

ESCEO1
WHICH PATIENTS SHOULD BENEFIT FROM A BONE-
FORMING AGENT

E. M. Curtis'

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

Anabolic, or bone-forming therapies (namely teriparatide, abalo-
paratide and romosozumab), are crucial in the management of
osteoporosis in patients at very high risk of fractures. In this patient
group, the benefits of the most potent anabolic therapies have been
demonstrated in a range of studies across the world. However in real-
world clinical practice only a limited proportion of these high risk
patients are appropriately identified and treated. The definition of very
high fracture risk and recommendations for management of these
patients differs between countries, as does the availability of bone-
forming agents.

In this session, we will discuss the evidence for the use of bone
forming-agents in patients at high or very high risk of fractures, and
how these patients are best identified. We will consider the posi-
tioning of bone-forming agents within the long-term treatment
strategy for osteoporosis. The barriers to the use of bone forming
agents (and potential facilitators), from the patient and health eco-
nomic perspective, will also be discussed.

ESCEO2
COMPARATIVE EFFICACY AND SAFETY OF CURRENTLY
AVAILABLE BONE FORMING AGENTS

R. Rizzoli!

IService of bone disease-Geneva university hospitals and faculty of
medicine, Geneva, Switzerland

Anti-osteoporosis treatments display short-term high magnitude
antifracture efficacy and long-term favorable safety profile. Head-to-
head studies demonstrate greater rapidity of action and higher effect
magnitude of anabolic compared with antiresorptive therapies in
fracture risk reduction. In patients at very high or imminent fracture
risk, the use of an anabolic agent as the initial treatment, followed by
maintenance of the benefits with antiresorptive agent, offers a more
effective strategy than first-line antiresorptive therapy for fracture risk
reduction in these very vulnerable patients. Except some well rec-
ognized increase in heart rate and decrease in blood pressure, PTH-
receptor 1 agonists like teriparatide or abaloparatide are not
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associated with higher risk of cardiac adverse event nor of bone
cancer. The possible cardiovascular signal of romosozumab in
patients with history of cardiac disorders or stroke should be verified
in post-market surveillance. These sequential treatment regimens in
very high risk patients are cost-effective. With the limitation of
country specific drug registration and reimbursement policy, these
regimens should become the standard of care for patients at very high
or at imminent risk of fracture, considering their efficacy and safety.

ESCEO3
RELATION BETWEEN COGNITIVE IMPAIRMENT AND
BONE HEALTH

M. M. Rosa!

'Laboratory of Clinical Pharmacology and Therapeutics, Faculty of
Medicine, University of Lisbon, Lisbon, Portugal

Objective: To discuss the multimodal relation between cognitive
impairment and bone health.

Material and methods: A systematic search for publications of
studies with terms “bone health”, “sarcopenia”, “cognitive impair-
ment” and “dementia” was performed. Sixteen studies were
identified where a screening tool for cognition was used, from 2007
onwards. Discussion on mechanisms of disease encompass both
clinical and preclinical data.

Results: Cognition may relate to bone health and sarcopenia both
through direct and indirect pathway. Direct: when the pathologic
mechanism causing cognitive impairment also affects bone health.
This includes mechanisms such as: a) inflammatory [Amyloid pre-
cursor protein (APP) and A B-amyloid are increased in both neurons,
osteoblasts (impairing function and proliferation) and osteoclasts
(promoting activity); Wnt/B-catenin promote synaptic health in the
brain and osteoblast differentiation and increased bone mass;
TREM2, protects microglia in the brain and controls the rate of
osteoclastogenesis]; b) oxidative stress; and the well-known c)
Oestrogen and Vitamin D deficiencies, all of which are shared
between frail/sarcopenic and cognitively impaired patients.

Indirect: where changes in cognition, behaviour or disease treatment
ultimately induce worsening bone health. This includes a) diet
restrictions; b) decreased mobility; c) decreased sun exposure; d) drug
mediated increase of inattention and falls; e) Aggressive/risky
behaviour/caregiver wellbeing; f) Loss of compliance (pharmaco-
logical and non-pharmacological interventions and diet).
Conclusion: There is cumulative evidence that cognitive impairment
is closely linked to worsening of bone health via direct and indirect
pathways. With the world population growing older and more cog-
nitively impaired, there is need to understand better the relation with
bone health and cognition. Knowledge of this relation will allow the
development of measures to prevent and treat bone health and sar-
copenia loss.

The Author has nothing to disclose.

ESCEO4
DRUGS USED IN COGNITIVE IMPAIRMENT AND BONE
HEALTH

E. Balkowiec-Iskra'

'Department of Experimental and Clinical Pharmacology, Medical
University of Warsaw, Poland The Office for Registration of
Medicinal Products, Medical Devices and Biocidal Products, Warsaw,
Poland CHMP, SAWP, CNSWP, PCWP, ETF Member (European
Medicines Age, WARSAW, Poland

Alzheimer’s disease (AD) is the leading cause of cognitive impair-
ment and dementia in subjects above 65 years of age. AD currently
affects approximately 50 million people worldwide, and is the sixth-
leading cause of death in the United States. Pathophysiological
changes in the brains of affected individuals develop years before any
clinical manifestations are observed.

Symptomatic treatments for AD dementia include cholinesterase
inhibitors (donepezil, rivastigmine, galantamine) and N-methyl-D-
aspartate antagonists (memantine).

Recently, disease modifying medicinal product lecanemab was
approved in the EU for the treatment of adult patients with a clinical
diagnosis of mild cognitive impairment and mild dementia due to
Alzheimer’s disease (Early Alzheimer’s disease) who are
apolipoprotein E &4 (ApoE &4) non-carriers or heterozygotes with
confirmed amyloid pathology. Donanemab is currently under
assessment at the EMA. In the US aducanemab, lecanemab and
donanemab are approved.

Several pre-clinical studies showed that medications used for the
treatment of cognitive impairment may impact bone function.
Donepezil has been shown to affect energy metabolism and favour
bone mass accrual in healthy young wild type mice'. Moreover
improvement of bone quality by reducing the number of bone
resorbing osteoclasts has been shown in donepezil-treated mice?.

Osteoporosis and bone fractures are reported two-fold increased
prevalence in subjects with AD, compared to healthy individuals at a
similar age’.

The epidemiological evidence suggest association between cog-
nitive impairment and bone health (BMD and falls/fractures). The
incidence of falls and fractures has been shown to be high in people
with dementia in several studies. However, relationship between
BMD and dementia is unclear and requires further studies. In a
multicenter study of osteoporotic fractures, low BMD was found to be
associated with lower cognitive scores in women®. It was also shown
that higher rates of bone loss can be predictive of subsequent cog-
nitive decline in older women® Moreover, an increased risk of
dementia or AD was reported in subjects with history of distal radius,
hip or spine fractures®.

More studies are needed to further characterize the link between
cognitive and bone disorders to facilitate development of novel
therapeutic strategies.

'Eimar H, Alebrahim S, Manickam G et al. Donepezil regulates
energy metabolism and favors bone mass accrual. Bone, 2016;
84:131-138.

’Londzin P, Cegieta U, Trawczynski M et al. Unfavorable effects
of memantine on the skeletal system in female rats. Biomed Phar-
macother, 2023; 164:114921.

Dengler-Crish CM, Elefteriou F. Shared mechanisms: osteo-
porosis and  Alzheimers disease? Aging (Albany NY),
2019;11:1317-8.

“Yaffe K, et al. Association between bone mineral density and
cognitive decline in older women. J Am Geriatr Soc,
1999;47:1176-82.

SLui LY, et al. Bone loss predicts subsequent cognitive decline in
older women: the study of osteoporotic fractures. J Am Geriatr Soc,
2003;51:38-43.

%Kim SY, et al. Increased risk of dementia after distal radius, hip,
and spine fractures. Medicine (Baltimore), 2020;99(10):e19048.
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ESCEOS
SPECIFIC CONSIDERATIONS FOR THE MANAGEMENT OF
OSTEOPOROSIS IN THE OLDEST OLD

N. C. Harvcx'

'"MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

Osteoporosis and high fracture risk are lifelong considerations. Age is
a major determinant of fracture risk and all other things being equal,
fracture risk will rise with increasing years. Our ability to optimally
manage bone health in the oldest old is impacted by several consid-
erations. Firstly, despite advances in clinical care and policy, and the
enormous efforts of bodies such as the IOF, fractures may still be
viewed as an inevitable part of ageing; secondly, there is limited
direct evidence for the efficacy of medications in this age group—
sadly lack of evidence is sometimes interpreted as evidence of a lack
of effect; thirdly, comorbidities such as renal impairment and gas-
trointestinal dysfunction become more common such that choosing an
appropriate medication is less straightforward than at younger ages;
fourthly, the body’s ability to metabolise and handle medications may
change with age, leading to the potential for greater risk of interac-
tions, particularly given the frequency with which older individuals
receive multiple medications.

In this session I will give an overview of the considerations rel-
evant to the clinical assessment and management of osteoporosis and
high fracture risk in the oldest old. I will address approaches across
guidelines, issues of long-term efficacy and safety, focusing on a
pragmatic approach to do the best for patients at high fracture risk in
older age.

ESCEO6
SPECIFIC CONSIDERATIONS FOR THE MANAGEMENT OF
OSTEOARTHRITIS IN THE OLDEST OLD

P. Conaghan]

'University of Leeds/Musculoskeletal Medicine/Chapel Allerton
Hospital, Leeds, United Kingdom

With ageing populations, the ‘oldest old” with osteoarthritis (OA) are
rapidly increasing. Treatment options are few for this group and
clinicians are increasingly challenged. With this in mind, ESCEO
recently convened an expert working group to explore this issue.

While there is no agreed age cut point, generally ‘oldest old” refers
to those over 80 years old with high levels of dependence and co-
morbidities. The high levels of multimorbidity in OA are highlighted
in a Canadian insurance registry study included 500,000 participants,
with 29% having hypertension, 20% depression, 19% chronic
obstructive pulmonary disease, 10% diabetes and 6% congestive heart
failure. This clearly presents a problem for many OA medications.
Pain remains the main reason to treat OA, though in this age group,
activity may limit weight-bearing pain.

The evidence base for any OA therapeutic interventions in the
‘oldest old’ is very poor. For various reasons, the mean age in OA
trials is 60-65 yo, with few participants aged over 75. All OA
guidelines recommend a mix of non-pharmacological and pharma-
cological therapies. The former involve muscle
strengthening/physical therapy (and compliance may be reduced in
this group) and weight loss if needed; new anti-obesity therapies may
offer some opportunities in obese and overweight though under-
standing safety in this group is needed.

SYSDOAs are recommended in ESCEO guidelines. Paracetamol is
commonly used in this age group but analgesic benefits if any are small;
dose and duration may be important for efficacy and safety. Polyphar-
macy will likely play arole in the pharmacokinetics of paracetamol (and
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other drugs) in the oldest old. Topical NSAIDs are likely safe and
effective for some joint sites, but oral NSAIDs are problematic given the
risks associated with co-morbidities and great care is required in
monitoring patients using these agents. Intra-articular corticosteroids
may offer some short-term relief for individual joints.

ESCEO7

THE DELINEATION OF ENDOTYPE AND PHENOTYPE TO
IDENTIFY THE PATIENTS WITH KNEE OSTEOARTHRITIS
WHO SHOULD BE TREATED

P. Conaghan1

'University of Leeds/Musculoskeletal Medicine/Chapel Allerton
Hospital, Leeds, United Kingdom

The lack of successful OA clinical trials has made us reconsider who
we should be treating—are there subgroups who may respond to a
specific therapy? Most of us are familiar with the concept of a
‘phenotype’—an observed disease characteristic; unfortunately this
gives little clue as to a specific molecular pathways that drive the
disease, which we term an endotype.

In OA trials we typically include patients with months of moderate-
severe pain (chronic pain phenotype) and radiographic evidence of
cartilage loss (cartilage phenotype). Some surgical studies have inclu-
ded patients with high degrees of malalignment, a mechanical overload
phenotype. Others have included patients with synovitis, as an
inflammatory phenotype. One problem with phenotypes is that the often
overlap—for example, most patients with cartilage loss have some
degree of synovitis. Recently machine learning has been employed to
determine novel phenotypic clusters providing some insights.

Trials focusing on a cartilage phenotype have generally been
disappointing, although sprifermin has shown some increase in MRI-
detected cartilage after 18 months of therapy. Trials targeting sub-
chondral bone marrow lesions with bisphosphonates were negative. In
terms of analgesia, a trial of hand OA patients selected for chronic
pain and the presence of synovitis and treated with methotrexate
demonstrated benefits at 6 months. A novel neurotrophin modulator
also demonstrated excellent analgesic benefits in a typical knee OA
chronic pain phenotype.

In contrast, very few trials have targeted specific molecular
pathways, because we are limited in the ability to identify specific
biochemical or genomic biomarkers. And it is likely that multiple
endotypes are involved in each phenotype. Work continues on iden-
tifying such biomarkers in blood and synovial fluid, with much focus
on inflammatory phenotypes. These molecular changes likely occur
years before any of the described OA clinical phenotypes.

ESCEO8

THE ROLE OF BIOMARKERS (IMAGING, BIOLOGICAL) IN
THE IDENTIFICATION OF OSTEOARTHRITIC PATIENTS
WHO SHOULD BE TREATED

F. Berenbaum'

'Sorbonne University, INSERM, Department of Rheumatology AP-
HP Saint-Antoine hospital, Paris, France

The objective of this lecture is to evaluate the role of biomarker
modalities in identifying knee osteoarthritis (OA) patients with sig-
nificant unmet medical needs, guiding symptomatic and structural
treatment approaches. This presentation synthesizes findings from key
clinical trials and cohort studies, focusing on biomarkers such as
X-rays, magnetic resonance imaging (MRI) and biochemical markers.
Analyses included the identification of structural progressors, asso-
ciations between synovitis markers and cartilage degradation, and
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predictors of total knee replacement (TKR). Biochemical markers
were integrated to evaluate their relationship with imaging findings
and clinical outcomes. Imaging revealed critical distinctions among
OA subgroups. Structural progressors were identified using baseline
Kellgren-Lawrence (KL) grades, with KL3 patients demonstrating
faster progression than KL2. MRI-based evaluations of synovitis and
effusion-synovitis predict structural degeneration and risk of TKR.
Sustained synovitis was associated with a higher likelihood of carti-
lage loss and OA progression. Elevated levels of biological
biomarkers such as IL-6 and MMPs were associated with enhanced
cartilage degradation and synovitis severity, providing complemen-
tary insights to imaging data. The interplay between imaging markers,
biological biomarkers, and clinical outcomes underscores the poten-
tial of imaging-guided stratification for personalized OA
management.

In conclusion, imaging techniques are pivotal in stratifying OA
patients based on disease severity and unmet medical needs, enabling
targeted interventions. Baseline imaging markers, such as synovitis and
effusion severity, along with biochemical markers, could predict pro-
gression and guide treatment strategies, from pharmacological therapies
(e.g., NSAIDs, intra-articular injections) to surgical interventions like
TKR. Further research should refine imaging and biomarker-based
endpoints for disease-modifying OA drugs (DMOAD:s).

ESCEO9
PHARMACOLOGICAL MODE OF ACTION (PTHR1
AGONISTS)

N. C. Harveyl

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

The opposing effects of parathyroid hormone on bone according to its
intermittent or chronic elevation were characterised in the 1990s and led
to the subsequent development of PTHR1 agonists. These now include
teriparatide and abaloparatide. Teriparatide is a synthetic peptide ana-
logue of the first 34 amino acids of human parathyroid hormone. In
contrast abaloparatide is a synthetic peptide analogue of the first 34
amino acids of human parathyroid hormone related peptide (PTHrP).
In this presentation I will discuss the similarities and differences
related to the mechanism of action of these two medications.
Important concepts include the differential binding to the R® and R
confirmation of the PTHR1 receptor, with abaloparatide binding more
strongly to the latter, resulting in a sharper spike of cyclic AMP
release. This may favour anabolic over resorptive activity; indeed
theoretical models of the “anabolic window” will be discussed. The
outworking of these mechanisms on measurable factors such as bone
turnover markers will be evaluated and the presentation will set the
scene for an informed interpretation of subsequent efficacy findings.

ESCEO10
ANTI-FRACTURE EFFICACY OF PTH R1A

N. Veronese'
"Unicamillus University, Rome, Italy

Osteoporotic fractures represent a significant clinical and socioeco-
nomic burden, particularly among aging populations. Recent
advancements in osteoporosis management have centered on thera-
pies targeting bone formation pathways. Parathyroid hormone
receptor 1 agonists (PTH R1A) have emerged as a novel class of
anabolic agents with promising anti-fracture efficacy. This presenta-
tion explores the role of PTH RIA in reducing fracture risk,
particularly vertebral and non-vertebral fractures.

The presentation will summarize the pathophysiology of osteoporo-
sis, emphasizing the balance between bone resorption and formation, and
the limitations of traditional antiresorptive therapies. Key findings from
pivotal clinical trials evaluating PTH R1A efficacy in fracture prevention
will be reviewed, with particular attention to the reduction in vertebral
and hip fractures observed in diverse patient populations and also taking
in account recent meta-analyses about the topic.

Practical considerations for incorporating PTH R1A into clinical
practice will also be discussed, including patient selection criteria,
and dosing strategies. Comparative efficacy with other available
anabolic agents and future directions for research and development
will be highlighted.

This presentation will aim to provide physicians with an evidence-
based understanding of PTH R1A as an important option in osteo-
porosis management, enabling more informed therapeutic decisions to
improve patient outcomes and quality of life.

ESCEO11

SAFETY OF PARATHYROID HORMONE RECEPTOR
(PTHR1A) AGONISTS IN THE MANAGEMENT OF
OSTEOPOROSIS

E. M. Curtis’'

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

Parathyroid hormone (PTH) and PTH-related protein (PTHrP) are
hormones which play vital roles human bone metabolism/develop-
ment, and have been targeted for therapeutic interventions in
osteoporosis, namely through the development of the parathyroid
hormone receptor agonists, abaloparatide and teriparatide. There is
now considerable clinical trial and real world evidence to support the
efficacy of these drugs in the treatment of osteoporosis.

It is, of course, important to balance efficacy of a medication
against its safety profile. Whilst there were early rare observations of
osteosarcoma in rats with high dose teriparatide treatment lifelong,
this has not been borne out as a concern in human use. The vasodi-
lating properties of these medications are well established, and may
be associated with limited clinical side-effects; long-term cardiovas-
cular safety has also been demonstrated. In this session we will
discuss the safety of these medications, across a range of systems. We
will consider the differences between teriparatide and abaloparatide
and understand appropriate settings for their use in the context of
efficacy and side effect profiles.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): ESCEO-DVO Symposium Abstracts

ESCEO-DVO1

THE ROLE OF BONE ANABOLIC TREATMENT IN THE
GERIATRIC POPULATION

R. Schmidmaier', M. Rippl', P. Grupp', S. Maninil, K. Miillerl, 0.
Tausendfreundl, M. Dreyl

lDepartment of Medicine IV, LMU University Hospital, LMU
Munich, Ziemssenstr. 1, 80336 Miinchen, Munich, Germany

Objective: Age is one of the most important determinants of fracture
risk. Furthermore, comorbidities, reduced physical activity, and fall
risk are strong risk factors for osteoporotic fractures. On the other
hand, geriatric patients suffer from functional decline and reduced
capacity of organ systems, which makes them highly vulnerable to
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stressors such as fractures. As teriparatide and romosozumab have
been shown to be superior to oral bisphosphonates, many guidelines
recommend first-line bone anabolic treatment for high-risk
0steoporosis.

Methods: Expert opinion, review of the literature, and presentation of
own scientific data.

Results: The proportion of patients with very high fracture risk
according to the DVO (Dachverband Osteologie; umbrella organi-
zation of the German-speaking scientific societies dealing with bone
health) risk calculator is quite high (about 50% in different studies) in
the geriatric population. Characterization of the population reveals
that patients have significantly reduced functional status, but only a
small proportion has the most severe impairment of independence
with special care needs. Furthermore, analysis of the presence of
contraindications to bone anabolic drugs and antiresorptive drugs
shows that almost all patients can be treated with at least any drug and
that about 70% of the geriatric study population has no contraindi-
cation to any of the anti-osteoporotic medications.

Summary: The geriatric population includes many with very high
fracture risk, whereas contraindications are rather rare, and most
people still remain autonomous, which should be protected by con-
sidering anti-osteoporotic treatment consequently.

ESCEO-DVO2
MANAGEMENT OF PREGNANCY ASSOCIATED
OSTEOPOROSIS

P. Hadji
'Frankfurt Center of Bone Health and Endocrinology and Philipps-
university of Marburg, Frankfurt/Main, Germany

1

Pregnancy and lactation-associated osteoporosis (PAO) is a rare, but
severe form of premenopausal osteoporosis occurring predominantly
during the last trimester of pregnancy or in the first months post-
partum. The prevalence of PAO is estimated to be 4-8 for every
million patients. However, because of the rarity of the disease a
significant fraction of patients remains undiagnosed.

These patients are often undertreated, while the exact incidence of
mild trauma leading to vertebral and non-vertebral fractures during
pregnancy, puerperium and lactation remains unknown. The most
common symptom of PAO is acute lower back pain due to bone
marrow edema and vertebral fractures. Oftentimes, the diagnosis is
difficult because patients do not present the common clinical risk
factors for postmenopausal osteoporosis and these patients are gen-
erally healthy. As such, Bone Mineral Density (BMD) measurements
are not available before the index pregnancy. If available, BMD
results predominantly display a decreased Z-score, but it remains
unclear whether the accelerated bone mass loss occurs before or
during pregnancy. Therefore, the underlying pathophysiological
mechanisms are not completely understood.

Beside increased weight-bearing and lordotic posture of pregnancy
may predispose individuals with already low bone mass or skeletal
fragility to low trauma spine fracture, genetic, environmental and
endocrine factors, low calcium intake, vitamin D insufficiency as well
as intake of glucocorticoids and heparin have also been proposed.

To date, about 200 case reports of PAO and one case—control
study focusing on risk factor assessment have been reported, while
evidence about long-term outcome with regard to subsequent fracture
risk and the impact of treatment on BMD is currently missing. The
aim of this talk is to summarize current knowledge on epidemiology,
pathophysiology and treatment of PAO.

@ Springer

ESCEO-DVO3
OSTEONECROSIS OF THE JAW: NOVEL INSIGHTS AND
CURRENT STATUS

S. Otto', K. Obermeier', R. Schmidmaier?, E. Hesse3, P. Poxleitner”

'Department of Oral and Maxillofacial Surgery, Ludwig-Maximilians
University, Munich, Germany, >Medical Clinic and Polyclinic IV,
Focus on Acute Geriatrics, University Hospital of Munich, Munich,
Germany, *Heisenberg-Group for Molecular Skeletal Biology,
Department of Trauma, Hand and Reconstructive Surgery, University
Medical Centre Hamburg-Eppendorf, Hamburg, Germany, “Center
for Dental Medicine, Department of Oral and Maxillofacial Surgery
and Regional Plastic Surgery, Medical Center-University of Freiburg,
Freiburg, Germany

Osteoporosis is a chronic metabolic disease characterized by
decreased bone mass and deterioration of microarchitecture leading to
fragility and fracture. Antiresorptive therapy (AR) is one of the pri-
mary treatment options to prevent bone resorption and fractures. The
most commonly used drugs are bisphosphonates or RANKL-in-
hibitors (denosumab), as well as a new sklerostin-inhibitor
(romosozumab). Antiresorptive agents work by inhibiting osteoclast
activity, thereby slowing the breakdown of bone tissue and main-
taining bone density. Due to its mechanism, AR-drugs also play an
important role in patients with osseous metastases to reduce further
expansion.

Medication-related osteonecrosis of the jaw (MRONJ) is a rare
side effect of AR-therapy. Data show that it occurs less frequently in
osteoporosis patients than in patients with oncological indications due
to lower dosing. The Pathogenesis of MRONJ was unclear for a long
time and is still a subject of research. However, there are recent
findings that indicate that local dental infections play a key role.

Potentially pathogenic germs in the oral cavity, increase the risk of
developing osteonecrosis of the jaw. This was shown in in vitro as
well as in vivo large animal models. That understanding of the disease
leads to new prophylactic strategies including optimization of oral
hygiene and regular dental check-ups. Furthermore, new and inno-
vative treatment options e.g. fluorescence guided surgical treatment
have optimized the treatment outcomes and made surgical interven-
tions less invasive.

Overall, MRONI is a rare side effect in patients under AR therapy,
which can successfully be treated surgically. Prevention and dental
check-ups are vital for patients under AR-therapy and can prevent
MRONIJ.

ESCEO-DVO4
DEALING WITH ATYPICAL FEMUR FRACTURES

A. Kurth'

'Orthopaedic Institute Dr. Baron&Colleagues and Goethe University
Frankfurt, Frankfurt/Main, Germany

Antiresorptive medications, including bisphosphonates (BPs) and
denosumab (DMAB), are extensively utilized in the management of
osteoporosis. While these drugs are effective in preventing osteo-
porotic fractures, the use of bisphosphonates is associated with rare
but serious adverse events, such as osteonecrosis of the jaw and
atypical femoral fractures (AFFs). An AFF is characterized by a
spontaneous or low-trauma subtrochanteric or femoral shaft fracture,
often complicated by delayed or nonunion and frequently occurring
bilaterally. These fractures are classified as insufficiency fractures and
commonly present with bone pain. Early detection of distinct radio-
graphic signs, along with discontinuation of antiresorptive therapy,
can potentially prevent the progression to completed atypical femoral
fractures. Conservative management is recommended primarily for
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patients with incomplete fractures or severe comorbid conditions. For
most cases of both complete and incomplete AFF, intramedullary
nailing is considered the preferred treatment. Healing complications
in atypical femoral fractures are an uncommon yet notable issue
among users of antiresorptive drugs. Treatment with teriparatide
(TPTD) following an AFF has shown promise in enhancing fracture
healing, reducing the incidence of delayed union and nonunion, and
shortening the time required for fracture recovery.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): ESCEO-IOF-IFCC Symposium Abstracts

ESCEO-IOF-IFCC1
WHY AND HOW SHOULD WE TEST BIOCHEMICAL
MARKERS OF BONE TURNOVER IN 2025?

H. P. Bhattoa', S. Vasikaran®, K. Makris>*, E. Cavalier®

'Department of Laboratory Medicine, Faculty of Medicine,
University of Debrecen, Debrecen, Hungary, “PathWest Laboratory
Medicine WA, Murdoch, Australia, >Clinical Biochemistry
Department-KAT General Hospital, Kifissia, Athens, Greece,
4Laboratory for Research of the Musculoskeletal System “Th.
Garofalidis”, Medical School, University of Athens, Athens, Greece,
>CHU de Liége and Centre de Recherche Intégré sur les Médicaments
(CIRM), Department of Clinical Chemistry, University of Liege,
Liege, Belgium

Biochemical markers of bone turnover (BTMs) provide valuable
insights into the dynamic processes of bone remodeling, reflecting the
balance between bone formation and resorption. The International
Osteoporosis Foundation (IOF) and the International Federation of
Clinical Chemistry and Laboratory Medicine (IFCC) recommend
serum procollagen type I N propeptide (PINP) and B-C-terminal
telopeptide of type I collagen (B-CTX-I) as reference markers for the
diagnosis and management of osteoporosis. This abstract reviews
advancements since the 2011 IOF-IFCC position paper, emphasizing
why and how BTMs should be integrated into clinical practice in
2025.

Recent evidence confirms that elevated BTM concentrations,
including PINP and B-CTX-I, correlate with increased fracture risk in
postmenopausal women, independent of bone mineral density
(BMD). However, the interaction of BTMs with other risk factors,
such as those in the FRAX® algorithm, remains underexplored.
Importantly, BTMs can guide treatment decisions, monitor thera-
peutic efficacy, and improve patient adherence to anti-osteoporotic
therapy. For example, reductions in B-CTX-I and PINP during
treatment with antiresorptive agents are associated with fracture risk
reduction.

Advances in assay harmonization have improved the reliability of
BTM measurements, yet challenges remain. Standardized patient
preparation and sample handling protocols are critical to minimize
pre-analytical variability. While PINP and B-CTX-I are suitable for
patients with normal renal function, the utility of the total PINP
(tPINP) and B-CTX-I is limited in chronic kidney disease (CKD) due
to renal retention. Alternative markers, such as bone-specific alkaline
phosphatase (BALP), intact PINP (iPINP) and tartrate-resistant acid
phosphatase isoform 5b (TRACP5b), have shown promise in distin-
guishing high and low bone turnover states in CKD-associated
osteoporosis and warrant further exploration.

To optimize the use of BTMs in 2025, we recommend continued
efforts toward assay standardization and the development of reference
intervals across diverse populations. Incorporating BALP and
TRACP5b into clinical workflows can improve fracture risk

assessment, treatment selection, and monitoring in CKD-associated
osteoporosis. Ultimately, BTMs offer a non-invasive, cost-effective
tool for advancing personalized approaches to osteoporosis manage-
ment, aligning with the growing emphasis on precision medicine in
musculoskeletal health.

ESCEO-IOF-IFCC2

WHAT DO BONE TURNOVER MARKERS BRING TO THE
CLINICIAN, IN THE SCREENING, DIAGNOSIS AND
MONITORING OF OSTEOPOROSIS IN 2025?

S. Silverman'

!Cedars-Sinai Medical Center Clinical Professor of Medicine, Cedars-
Sinai Medical Center and UCLA School of Medicine, Beverly Hills,
CA, United States

Objective: Understand the potential role of bone turnover markers in
management of osteoporosis in 2025.
Discussion: Not all physicians use bone turnover markers (BTMs). If
they use bone turnover markers most will use CTX and PINP. BTMs
may be of value in the st year after starting medication as changes in
DEXA are not yet apparent. A lack of change in bone markers may
reflect adherence or lack of response. Bone turnover markers may
measure the response to anabolic regimen such as PTH agonist. The
anabolic response may wean by 18 months but may persist for
36 months or longer. BTMs may be of value in monitoring bispho-
sphonate holidays and suggest when to restart an oral bisphosphonate.
They may be helpful in following Denosumab discontinuation and
judging the need for repeat administration of iv zoledronic acid.
BTMs may also play a role in the initial evaluation when using FRAX
with DEXA is close to but below treatment threshold by predicting
rate of future bone loss. BTMs may also show the efficacy of an
osteoporosis medication used in a patient who is on a medication
which results in bone loss (e.g. aromatase inhibitors). BTMs may also
be helpful in understanding a lack of BMD response on medication.
BTMs may helpful in identifying patients with unexplained high bone
turnover who may need a workup for secondary causes. BTMs may
be of value in the management of CKD associated osteoporosis.
Barriers to use of BTMs include reimbursement by insurance
payors, slow turnaround time, fasting requirement and varying ref-
erence values.
Conclusions: Bone turnover markers or bone status indices have the
potential to help the clinician in osteoporosis management.

ESCEO-IOF-IFCC3

WHAT IS THE ROLE OF BONE TURNOVER MARKERS IN
CHRONIC KIDNEY DISEASE-ASSOCIATED
OSTEOPOROSIS?

M. Haarhaus'

"Division of Renal Medicine; Department of Clinical Science,
Intervention, and Technology; Karolinska Institutet; Karolinska
University Hospital, Stockholm, Sweden

Chronic kidney disease (CKD) is highly prevalent among patients
with osteoporosis and associated with an increased fracture risk.
Progressive loss of renal function induces disturbances of mineral
metabolism, severely affecting bone remodeling, mineralization,
volume, and material quality. These disturbances ultimately com-
promise bone strength and result in a condition that is increasingly
referred to as CKD-associated osteoporosis. Skeletal remodeling in
CKD shows great variability, from high turnover to abnormally low
turnover.
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Different therapeutic strategies for CKD-associated osteoporosis
may be considered depending on the state of bone turnover. An
assessment of skeletal remodeling is therefore key prior to formu-
lating a treatment plan for bone fragility in CKD. Currently,
circulating parathyroid hormone (PTH) is recommended for routine
evaluation of bone turnover in CKD, but its use is flawed by a wide
biologic variability, a large range of uncertainty, and J- or U-shaped
associations with fracture risk and mortality. In contrast, both total
alkaline phosphatase (ALP) and the bone isoform BALP demonstrate
lower variabilities and positive linear associations with risk of frac-
tures in these patients and may outperform PTH and bone mineral
density by DXA in fracture risk prediction.

Importantly, the biomarkers of bone turnover currently recom-
mended for the management of postmenopausal osteoporosis are not
suitable in the setting of CKD, as they accumulate with kidney dys-
function. Instead, intact procollagen I N-terminal propeptide, tartrate-
resistant acid phosphatase 5b, and BALP are not affected by renal
function and can be measured in routine laboratories. Studies com-
paring these biomarkers to bone biopsy findings reveal decent
diagnostic accuracies for both high and low bone turnover.

Bone turnover markers may be useful for treatment choice
between antiresorptive and anabolic agents and for estimation of
treatment responses in CKD. Higher levels of bone turnover markers
associate with greater BMD gain following anti-resorptive therapy in
late-stage CKD. Higher levels of bone turnover markers can also be
used for risk-prediction of a hungry bone response with severe
hypocalcemia following denosumab injections, parathyroidectomy,
and initiation of calcimimetics for the control of severe
hyperparathyroidism.

Bone turnover markers are thus essential for evaluation of bone
turnover, risk-evaluation, treatment initiation, and assessment of
treatment response in CKD-associated osteoporosis.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): ESCEO-ISGE Symposium Abstracts

ESCEO-ISGE1
THE ROLE OF SEX STEROIDS IN THE HEALTH OF THE
MUSCULOSKELETAL SYSTEM: A LIFETIME JOURNEY

A. R. Genazzani'*

'Department of Clinical and Experimental Medicine, University of
Pisa, Pisa, Italy, *University Unit of Gynecology and Obstetrics I,
Pisan University Hospital, Pisa, Italy

Changes in body composition that occur in women at midlife also
affect lean muscle mass, which, as opposed to fat mass, seems to
decrease. Although sarcopenia cannot be currently attributed to the
menopause, this degenerative process is more evident in ageing
women than ageing men and seems to occur more rapidly after the
menopause. However, MHT does not seem to confer a benefit in
terms of gain in lean body mass. Although earlier studies had indi-
cated preservation of muscle in women treated with MHT compared
to placebo studies from large trials have not confirmed these results.
Data from WHI bone mineral density (BMD) centers showed that
lean body mass loss was smaller with either estrogen or estrogen-
progestin treatment at 3 years compared to placebo, however, this
result was lost by 6 years, with no differences between placebo and
HT treatment groups. Similarly, the Danish Osteoporosis Prevention
Study (DOPS), found no significant difference between treatment and
control for change in lean body mass over 5 years. WHI data have
revealed that estrogen and estrogen-progestin treatments result in less
joint pain compared to placebo. Moreover, women treated with MHT
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develop less carpal tunnel syndrome. The WHI has also demonstrated
a reduction in the percentage of women who undergo joint replace-
ment surgery among women taking MHT compared to placebo,
possible indicating a role for MHT in preservation of cartilage.
Estrogen-progestogen treatment also seems to have a positive effect
on intervertebral disc height, which correlates with T-score. Adequate
disc height is important for the maintenance of shock-absorbing
properties of the intervertebral disc and protecting the spine from
vertebral compression fractures. Osteoporosis-related bone fractures
decrease with years of MHT use. Stopping MHT, on the other hand,
determines significant bone loss and increases risk of hip fracture as
early as 2 years after stopping treatment.Research however is still
lacking and should be promoted for a comprehensive understanding
of the effects of MHT when initiated early after the onset of
menopause.

ESCEO-ISGE2
WHEN THE OVARIES FAIL EARLY: PROTECTING THE
BONE

S. Vujovié!

lFaculty of medicine, University of Belgrade, National center for
infertility and androcriinology of gender, Clinic of endocrinnology.
diabetes and diseases of metabolism, University clinical ceenter of
Serbia, Belgrade, Serbia

Almost all hormones influence bone density. Receptors for estradiol,
thyreostimulating hormone (TSH), follicle stimulating hormone,
(FSH) adrenocortical hormone (ACTH), prolactin, growth hormone
(GH), Ghrelin, leptin, oxytocin, and vasopressin are expressed on the
bones. The most crucial hormone for the bone health is estradiol.
Hypoestrogenism thin trabecular part of the bone, leads to perforation
and loose of connections between trabecules. Gene affecting bone
mineral density (BMD) are LRP5 and ESRI1.Premature ovarian
insufficiency (POI) is hypergonadotropic hypogonadism, hypoestro-
gesnim, oligo- amenorrhoea in women younger than 40 years of age.
OBJECTIVE: to make comparison in bone mass density depending of
amenorrhoic period in POI. SUBJECTS: I group: 364 women less
than 5 years of amenorrhoea, 34.1 + 3.2 years of age, BMI
20.9 + 1.8 kg/m II group: 312 subjects, 43.1 & 2.9 years of age,
6-10 amenorrhoic years, BMI 22.3 & 2.1 kg/m?. TII group: 212
women, 53.3 £ 4.1 years of age,11-20 amenorrhoic years, BMI
23.7 + 2.0 kg/m®. Blood analysis for FSH, luteinizing hormone
(LH), prolactin, estradiol, progesterone, testosteron, DHEAS,
andristendion, vitamin D, TSH were detected in all subjecst at 8 am.
Hormone analysis were done by RIA. Bone mass density was mea-
sured on lumbar spine and hips (total and neck (by Lunar
osteodensitometer). Statistics: Wilcoxon Mann Whitney test.
RESULTS: significant difference was found between BMD between 1
vs. III group (T = — 1.1 vs — 2.1, p<0.01), and II vs III group
(T=—12vs — 2.1 p<0.01). FSH and LH decreased during aging.
Estradiol was low in all subjects, as well as progesterone. DHEAS
significantly dereased by aging (4.1 + 0.9 vs/2.7 pg/mL P < 0.01).
Testosteron and androstendion were low normal in all groups. Vita-
min D was low in all groups. Low body weight, poor calcium intake,
lack of regular exercise in hypoestrogenic women decreased trabec-
ular bone score indicating accelerated loss of microarchitecture
integrity. Estradiol therapy in adequate dosages has to be included at
the time of diagnosis of POL. It is the first line therapy being the most
potent stimulator of recovering homeostatic bone mechanism. All
other insufficient hormones have to be added in order to protect bone
density.

Key words: premature ovarian insufficiency, osteoporosis, estradiol.
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ESCEO-ISGE3
MENOPAUSE AND THE BONE: A MATTER FOR
GYNECOLOGISTS

S. Lello', A. Capozzi', G. Scambia'

'Fondazione Policlinico Universitario Agostino Gemelli IRCCS,
Department of Woman and Child Health and Public Health, Rome,
Italy

Since premenopausal period bone loss can occur, due to a decrease of
progesterone and, after, of estrogen levels. During menopause and
postmenopausal periods, bone loss increases progressively, leading to
a skeletal conditions as osteopenia or osteoporosis, with an increased
risk of fracture. Gynecologist, in clinical practice, is the specialist that
can prevent this progressive bone loss and treat osteopenia/osteo-
porosis reducing related fracture risk.

It is well known estroprogestins prescription in pre-perimenopause
can prevente bone loss and reduce significantly the risk of fracture in
the subsequent menopausal period.

During menopausal and postmenopasal periods, menopausal hor-
mone therapy (MHT) with estrogen (4 progestin in women with
uterus), tibolone, or tissue selective estrogen complex (TSEC) can
efficiently reduce the rate of bone loss. For standard dose of estrogen
(e.g., 0.625 mg of conjugated estrogen or equivalent) a reduction of
fracture risk has proven, while for lower doses (0.3 mg of conjugated
estrogen or equivalent) the ability to prevent bone loss in comparison
with placebo was demonstrated. Thus, MHT, even if prescribed for
climacteric syndrome, can prevent in a significant manner bone loss
and reduce the osteoporosis-related risk of fracture. MHT should be
prescribed starting under 60 years of age or 10 years past menopause
onset. If a woman do not present with vasomotor symptoms, gyne-
cologist can choose Selective Estrogen Receptor Modulators
(SERMs), which do not improve neurovegetative symptoms, but can
reduce bone loss and risk of fracture. In particular, today we have two
SERMs for which was reported a reduction of fracture risk: Ralox-
ifene (significantly reducing vertebral fracture risk), and
Bazedoxifene (significantly reducing vertebral fracture risk and, in a
high-risk population, non-vertebral fracture risk). Thus, based on age
or reproductive period of a woman, gynecologist can choose a therapy
in a personalized manner. Evidently, for women with different con-
ditions or age range, the choice may be on Bisphosphonates
(antiresorptive agents), Denosumab (anti-RANKL antibody), or ana-
bolic agents (Teriparatide, Abaloparatide) o dual-agent as
Romosozumab (anti-sclerostin antibody).

In this way, the gynecologist has a position from which he can
play a central role above all not only in the prevention, but also in the
treatment of osteoporosis and related fracture.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): ESCEO-EMAS Symposium Abstracts

ESCEO-EMAS1
ASSOCIATION BETWEEN EARLY MENOPAUSE AND
FRACTURE RISK

P. Anagnostis'

13rd Department of Internal Medicine, “Papageorgiou” General
Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece

Estrogen acts both at the osteoclast and osteoblast level, either
directly through the estrogen receptor (ER)-alpha or indirectly,
through the ER-beta in the cells of the immune system (T- and
B-lymphocytes and macrophages). It also acts at the osteocyte level,

by increasing the expression of the protein semaphorin 3A and
decreasing the production of sclerostin. Therefore, menopause-asso-
ciated estrogen decline leads to decreased osteoblastic and increased
osteoclastic activity, predisposing to impaired bone quality.

Although the average age at menopause is 51 £ 1 years, 10% of
women enter menopause before the age of 45, a state termed “early
menopause” (EM). A subcategory of EM is “premature ovarian
insufficiency” (POI), defined as the menopause occurring earlier that
40 years, the prevalence of which is estimated at 1-3% of the
menopausal population. Both women with EM and POI demonstrate a
twofold increased risk of osteoporosis. Moreover, they may increase
the risk of sarcopenia, since EM is associated with decreased muscle
mass and POI with decreased muscle strength and performance. EM
is also associated with increased risk of frailty, irrespectively of age
and other risk factors.

All these data indicate increased propensity to falls and, subse-
quently, fractures. Indeed, according to a meta-analysis of 18 cohort
studies (n = 462,393 postmenopausal women), women with EM
demonstrate a 1.4-fold fracture risk compared with those of normal
age menopause (> 45 or > 50 years). This risk was not significant in
women with POI, potentially indicating the beneficial role of hormone
replacement therapy (HRT) in this population. Although, interven-
tional randomized controlled studies (RCTs) conducted specifically in
women with EM or POI are lacking, estrogen increases both spinal
and femoral bone mineral density (BMD) in a dose-dependent manner
and decreases the risk of all types of fractures in all ages, irrespec-
tively of baseline fracture risk.

In conclusion, both EM and POI predispose to increased fracture
risk, due to decreased BMD and increased risk of sarcopenia and
frailty in later life, independently of age. However, future RCTs are
needed to clarify the optimal dose and duration of therapy, as well as
the post-HRT intervention strategy.

ESCEO-EMAS2
OVARIAN VOLUME AND BONE MINERAL DENSITY IN
POSTMENOPAUSAL WOMEN

E. Armeni'?

'Royal Free Hospital NHS Foundation Trust, London, United
Kingdom, *Second Department of Obstetrics and Gynaecology,
National and Kapodistrian University of Athens, Aretaieio Hospital,
Athens, Greece

Objective: To investigate the possible link and explore the underlying
pathophysiological mechanisms affecting changes in ovarian volume
and bone density in postmenopause.

Material and methods: A review of the literature was conducted
using publicly available databases such as PubMed. Studies of interest
included those reporting data on ovarian volume, bone density, and
relevant metabolic parameters (BMI, WHR, SHBG) in both pre- and
postmenopausal women, where available. Data on age and meno-
pausal status were also considered.

Results Ovarian volume is reduced after menopause, coinciding with
arise in cardiovascular risk factors, particularly central obesity, which
is strongly associated with insulin resistance. While the precise
relationship between insulin resistance and ovarian volume in post-
menopausal women requires further investigation, studies in
reproductively active women with PCOS demonstrate a link between
higher insulin levels and increased ovarian blood flow, suggesting a
potential trophic effect of insulin on ovarian function. However, the
direct impact of insulin resistance and weight status on ovarian vol-
ume in postmenopausal women remains unclear. In contrast, the role
of insulin resistance in bone health is more established. Available
studies indicate that insulin resistance, synergistically with estrogen
deficiency, is a major determinant of bone density, highlighting the
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complex interplay between metabolic status, hormonal changes, and
skeletal health in postmenopausal women.

Conclusion: Ovarian volume in postmenopausal women is associated
with metabolic parameters, potentially reflecting underlying insulin
resistance. These findings suggest a complex interplay between
ovarian function, metabolic status, hormonal milieu, and bone health
in postmenopausal women, warranting further investigation.

ESCEO-EMAS3

WHAT DO CURRENT GUIDELINES RECOMMEND ABOUT
MHT AND OSTEOPOROSIS PREVENTION IN
MENOPAUSAL WOMEN?

A. L. Hirschberg'

'Department of Women’s and Children’s Health, Karolinska Institutet
and Department of Gynecolocy and Reproductive Medicine,
Karolinska University Hospital, Stockholm, Sweden

Postmenopausal osteoporosis is a result of accelerated bone loss after
menopause as a consequence of prolonged estrogen deficiency. It is
well-established from randomized clinical trials that menopausal
hormone therapy (MHT) provides protection from bone loss in
postmenopausal women. Different preparations of estrogen (oral,
transdermal) with and without progestogens, as well as tibolone and
selective receptor modulators are effective. Lower than standard
doses of estrogen have also shown improvements in bone mineral
density. MHT also provides protection from osteoporosis-related
fractures in postmenopausal women not selected on the basis of
osteoporosis, as was shown in the Women’s Health Initiative (WHI)
trial.

Positive effects on balance may contribute to the rapidly reduced
risk of fracture after the initiation of MHT. However, after discon-
tinuation of MHT treatment, accelerated bone loss and loss of
protection from fracture occur, although no rebound fractures were
seen in the WHI trial. Guidelines recommend women with premature
ovarian insufficiency and early menopause to take MHT until the age
of natural menopause to reduce the risk of osteoporosis and other
health risks. Since MHT has not been investigated in women with
established osteoporosis, it should not be the first line treat treatment
for this group of women. It is still a controversy whether MHT should
be used as first line treatment for prevention of osteoporosis in women
younger than 60 years with natural menopause and without vaso-
motor symptoms. Recommendations about MHT and osteoporosis
prevention by different guidelines will be discussed.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): EUGMS-ESCEO Symposium Abstract

EUGMS-ESCEO1
PREVENTING FRAGILITY FRACTURES IN THE OLDEST
OLD: SPECIAL CONSIDERATIONS?

N. van der Velde!'?

!Consultant Geriatrician Amsterdam UMC, University of Amsterdam,
Amsterdam, Netherlands, 2 Academic Director, European Geriatric
Medicine Society, Genoa, Italy

Fragility fractures in the oldest old (individuals aged 85 and above)
represent a major and growing healthcare burden with significant
impacts on functional outcomes and quality of life. Firstly absolute
risk is high since age is a key determinant of fracture risk and besides,
especially in this age group fractures are associated with high
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morbidity, mortality, and diminished quality of life. For the oldest
old, both those who have experienced fractures and those at high risk,
osteoporosis management and fracture prevention pose unique chal-
lenges due to factors such as physiological aging, frailty,
polypharmacy, and comorbidities. Special considerations are needed
to tailor osteoporosis management to the oldest old, as standard
clinical approaches may not be directly applicable.

Furthermore, the oldest old are often underrepresented in clinical
trials, particularly in randomized controlled trials (RCTs) where older
participants are typically healthier than those seen in real-world set-
tings. This makes the translation of trial outcomes to clinical care for
this population challenging.

This presentation will address the complexities of fracture risk
assessment in the oldest old, with a focus on tools that integrate
clinical judgment with evidence-based guidelines. Key considerations
will include the role of bone mineral density (BMD) testing and
vertebral fracture assessment, alternative diagnostic markers, and the
role of clinical risk factors in fracture prediction. Additionally, the
evidence of pharmacological interventions in the oldest old will be
discussed, considering multimorbidity, polypharmacy, frailty, and
limited life expectancy. Non-pharmacological strategies will also be
addressed. Ethical and practical aspects of treatment decisions in the
oldest old will be highlighted, emphasizing the importance of indi-
vidualized care that balances fracture prevention with the risks of
polypharmacy and potential adverse effects. The goal of this session
is to promote a nuanced understanding of osteoporosis and fracture
prevention in this vulnerable group and encourage innovative and
personalized approaches to optimize care and outcomes for the oldest
old.

EUGMS-ESCEO2

PREVENTING FRAGILITY FRACTURES: SIMILARITIES
AND DIFFERENCES IN APPROACHES BETWEEN LMICS
AND EUROPE

C. Gregsonl‘2

'Global Health & Ageing Research Unit | Musculoskeletal Research
Unit, Bristol Medical School, University of Bristol, Bristol, United
Kingdom, The Health Research Unit of Zimbabwe (THRU ZIM),
The Biomedical Research and Training Institute, Harare, Zimbabwe

Preventing fragility fractures within a population or country, requires
a sequence of steps: systematic fracture risk assessment of individuals
with clinical risk factors (CRFs) for fracture, understanding of the
level of fracture risk above which evidence supports intervention,
initiation of both non-pharmacological and pharmacological treat-
ments, monitoring of treatment adherence, timely identification of
fractures should they occur, and intermittent re-evaluation of fracture
risk and treatment. This pathway of care requires health workforce
education and training, established models of care (e.g., fracture
liaison services [FLS]), with regular audit and review. Such care
pathways are well established in high-income countries, but only 16%
of the world’s population lives in a high-income setting.

Countries with a gross national income per capita of < $14,005/
year are described as LMICs (n = 136); < $1,145 if a low-income
country. Currently most FLS are found in high-income countries, e.g.,
in sub-Saharan Africa only 2 FLS are listed within the Capture the
Fracture programme, whereas FLS in South America and Southeast
Asia are expanding rapidly. Compared to Europe, approaches will
need to vary for multiple reasons, e.g., scale (e.g., China and India
now have 280 and 149 million people age 60 years and older),
variation in CRFs for fracture (e.g., HIV is more prevalent; malnu-
trition likely contributes more to fracture risk).

Multiple challenges to fracture prevention currently exist in
LMICs. There are currently important evidence gaps; validated
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fracture risk assessment approaches are needed that consider con-
textually relevant CRFs and avoid reliance on inaccessible DXA
scanning, country-specific intervention thresholds are needed, non-
pharmacological management needs to be co-developed and context-
specific (e.g., baobab juice and soya chunks are calcium-rich). The
lack of osteoporosis medicines on the WHO essential medicines list,
is a major barrier to treatment access. In many LMICs health systems
have evolved to provide episodic, acute care, for infectious and
maternal health—now preventative and long-term care, often of
multimorbidity, is needed.

Fortunately, opportunities exist for fracture prevention approaches
in LMICs through, e.g., access to generic pharmaceutical agents,
integration with well-established HIV programmes, and a culture of
monitoring & evaluation within health systems. However, given
rapidly increasing longevity, development is needed now, to curtail
future fracture burdens.

EUGMS-ESCEO3

INTEGRATING FALL RISK PREVENTION WITHIN
FRACTURE MANAGEMENT- PRACTICAL STEPS TO
INTEGRATE MANAGEMENT

T. Masud'?

!Consultant Physician, Nottingham University Hospitals NHS Trust,
Nottingham, United Kingdom, *President-Elect, European Geriatric
Medicine Society, Genoa, Italy

Osteoporosis fractures cause much morbidity, mortality and economic
cost to health and social care services. In the pathogenesis of low
trauma fragility fractures such as at the hip, wrist, humerus and pelvis,
there are two important determinants: bone fragility (osteoporosis)
and propensity to falls. Both in the prevention of first fragility frac-
tures and in the management of patients who have suffered a fracture,
we can intervene, firstly by prescribing osteoporosis medication to
strengthen bone, and secondly to assess for and implement measures
to reduce the risk of falls (and therefore further fractures).

The World Falls Guidelines (WFG), a collaboration of 96 world
experts from 39 countries, provide a framework on how to implement
falls prevention in the post-fracture rehabilitation process (Montero-
Odasso et al., Age Ageing 2022). The WFG algorithm classifies all
injurious falls (including those with fragility fractures) as being at
high risk of further falls and advises a multifactorial fall risk
assessment followed by a individualised tailored intervention.
Important aspects include assessments of gait, balance, medications,
environment, nutrition, as well of cardiovascular, musculoskeletal,
neurological and cognitive systems. Appropriate interventions may
consist of strength and balance exercises, deprescribing, environ-
mental modification, diagnosing and treating relevant medical
conditions, and optimising vision and nutrition.

Involvement of ortho-geriatricians working with multidisciplinary
teams have made a huge difference in the treatment hip fracture
patients to implement the required guidelines. For other fragility
fracturs the development of Fracture Liaison Services (FLS) have
proven to be the key to identify patients that need appropriate sec-
ondary fracture prevention. However, it is important that FLS
includes falls assessment and onward referral to appropriate fall
prevention pathways to optimise effectiveness.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): ESCEO-OARSI Symposium Abstracts

ESCEO-OARSI1

CLASSIFICATION CRITERIA OF EARLY-STAGE
SYMPTOMATIC KNEE OSTEOARTHRITIS: UPDATES OF
THE OARSI INITIATIVE

A. Mahmoudian'?, L. K. King®, J. W. Liew*, Q. Wang’, T.
Appleton™ T M. Englund?®, 1. K. Haugen’, L. S. Lohmander'®, J.
Runhaar®, A. Turkiewicz?, T. Neogi4, G. A. Hawker®

'Department of Movement Sciences and Health, University of West
Florida, Florida, United States, 2Department of Clinical Sciences
Lund, Orthopedics, Clinical Epidemiology Unit, Lund University,
Lund, Sweden, * Department of Medicine, University of Toronto,
Toronto, ON, Canada, “Boston University Chobanian & Avedisian
School of Medicine, Boston, MA, United States, > Department of
Orthopaedics, Shanghai Sixth People’s Hospital Affiliated to
Shanghai Jiao Tong University School of Medicine, Shanghai, China,
6Department of Physiology and Pharmacology Schulich School of
Medicine and Dentistry, The University of Western Ontario, London,
ON, Canada, 7Department of Medicine, The University of Western
Ontario, London, ON, Canada, *Western Bone and Joint Institute,
London, ON, Canada, Center for Treatment of Rheumatic and
Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital,
Oslo, Norway, 10Department of Clinical Sciences Lund, Orthopedics,
Lund University, Lund, Sweden

Objective(s): As an initiative by Osteoarthritis Research Society
International (OARSI), our aim is to develop, refine, and validate
EsSKOA classification criteria.

Material and methods: We utilize the American College of
Rheumatology (ACR) and European Alliance of Associations for
Rheumatology (EULAR) framework for criteria development, which
incorporates: 1) generation of a list of candidate items that should be
considered in development of the criteria; 2) data collection and
analysis to examine the ability of the candidate items, individually
and in combination, to discriminate people with EsSSKOA from other
causes of knee symptoms (mimickers) and from individuals with
established knee OA; 3) informed by the evidence, a consensus-based
decision analysis process to identify factors (and relative weights) that
influence the probability that the individual has EsSSKOA; and finally,
4) refinement and validation.

Results: We have completed Phase 1—item generation. We have
solicited clinician-, researcher-, and patient perspectives, and used
multiple methods to generate a list of candidate items potentially
useful in identifying EsSKOA. This included an online survey of
OARSI members, a scoping review of the literature, and post-hoc
analysis of a qualitative study of people with knee OA, which
informed a three-round modified Delphi exercise via online surveys.
This work along with a cross-sectional survey of individuals with
knee OA, identified candidate items in 7 domains. Additionally, we
surveyed a diverse international group of clinicians across various
disciplines, including sports medicine, family medicine, physical
therapy, orthopedic surgery, and rheumatology, to identify common
mimicker conditions in the differential diagnosis of undiagnosed knee
symptoms. In Phase 2, redundant items will be consolidated to
develop a parsimonious set of items for consideration. Phase 2 will
generate the evidence base for Phase 3 criteria development.
Conclusion(s): Despite past three decades of intensive research
efforts, we have yet to see regulatory approval of a novel therapy that
prevents, slows or halts knee osteoarthritis (OA) progression. Estab-
lishing classification criteria to identify individuals with Early-stage
Symptomatic Knee OA (EsSKOA) will usher in a new era of clinical
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trials for promising OA therapies in individuals at a disease stage
when disease-modifying interventions may be more likely to succeed.

ESCEO-OARSI2
DIAGNOSTIC CRITERIA FOR EARLY-STAGE KNEE
OSTEOARTHRITIS: OPPORTUNITIES AND CHALLENGES

J. Runhaar’, M. Kloppenburgz, M. Boers®, J. W. J. Bijlsma4, S. M. A.
Bierma-Zeinstra'”’

'"Erasmus MC University Medical Center Rotterdam, Department of
General Practice, Rotterdam, Netherlands, ?Leiden University
Medical Center, Department of Rheumatology, Leiden, Netherlands,
3Amsterdam UMC, 3Department of Epidemiology & Biostatistics,
Amsterdam, Netherlands, 4University Medical Center Utrecht,
Department of Rheumatology and Clinical Immunology, Utrecht,
Netherlands, *Erasmus MC University Medical Center Rotterdam,
Department of Orthopedics & Sports Medicine, Rotterdam,
Netherlands

Despite the high prevalence of knee OA and its burden to patients and
healthcare systems, the diagnosis of knee OA is not straightforward.
Criteria used in clinical practice to diagnose knee OA include the
ACR-criteria, EULAR criteria, and NICE criteria. Unfortunately,
ACR and EULAR criteria seem to identify patients at late stage
disease only and NICE criteria showed low specificity for knee OA,
which could hamper the acceptance of the diagnosis among clinicians.

With a lack of treatment options that can cure OA, there is general
consensus that a shift in focus towards early diagnosis and treatment
is warranted. By identifying OA patients early in the disease, treat-
ment can potentially start prior to the occurrence of irreversible joint
damage, before pain becomes chronic and triggers sensitization of the
central nervous system, and before severe decline in physical func-
tioning has occurred. In theory, in the early phase of OA, treatment
options are applied when the disease is more amenable to
modification.

To facilitate the diagnosis of early-stage knee OA in clinical
practice, CREDO (CRiteria for Early Diagnosis of Osteoarthritis) was
developed and validated, using a national cohort of 761 patients aged
45-65 years who presented with knee pain in primary care and were
followed for 10 years. The lack of a gold standard for early-stage
knee OA posed a major challenge to CREDO. Methods to overcome
this challenge and for development and validation of CREDO will be
discussed during the symposium. Final set of criteria included patient
characteristics (age and BMI), three individual WOMAC questions,
and items from physical examination (joint line tenderness and
effusion). CREDO showed acceptable discriminatory ability (AUC
0.75 &£ 0.002) and good internal and external validation results.
Ongoing activities include transforming the criteria into clinically
useful tools, such as a risk calculator and a decision tree, and eval-
uations of potential treatment options for patients diagnosed with
early-stage knee OA, such as exercise therapy. These challenges and
opportunities for early-stage knee OA diagnosis will be addressed
during the symposium.

Sources:

- Runhaar et al. Towards developing diagnostic criteria for early
knee osteoarthritis: data from the CHECK study. Rheumatology,
2020.

- Wang et al. Diagnosis for early stage knee osteoarthritis:
probability stratification, internal and external validation; data from
the CHECK and OAI cohorts. Semin Arthritis Rheum, 2022.

- Wang et al. Diagnosis of early stage knee osteoarthritis based on
early clinical course: data from the CHECK cohort. Arthritis Res
Ther, 2021.

- Drummen et al. Early-stage vs established knee osteoarthritis: A
comparative observational study on prevalence and changes in pain,
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function and quality of life after supervised exercise and education
among 10,365 patients. Osteoarthritis Cartilage, 2024.
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SICOT-ESCEO-IOF1
FRAGILITY FRACTURES OF THE PELVIC RING—
MINIMAL INVASIVE TREATMENT OPTIONS

M. Hanschen'

'Department of Trauma Surgery University, Hospital Klinikum rechts
der Isar, Technische Universitdt Miinchen, Munich, Germany

Fragility fractures of the pelvic ring, primarily affecting elderly
individuals with osteoporosis or low bone density, represent a sig-
nificant clinical challenge due to their associated morbidity,
prolonged recovery, and increased risk of mortality. These fractures
often result from low-energy trauma, such as falls from standing
height. The management of pelvic ring fractures has traditionally
involved complex, open surgical interventions, but advances in
minimally invasive techniques have revolutionized treatment strate-
gies, offering promising alternatives.

Minimally invasive treatment options for fragility fractures of the
pelvic ring aim to reduce surgical trauma, shorten recovery times, and
minimize complications. Key approaches include percutaneous fixa-
tion using screws, plates, and specialized devices that stabilize the
pelvic.

ring while avoiding large incisions.

While the benefits of minimally invasive approaches are clear,
careful patient selection is critical. Factors such as fracture type, bone
quality, and overall health status must be considered to optimize
outcomes.

SICOT-ESCEO-IOF2
DECISION MAKING IN THE MANAGEMENT OF
FRAGILITY FRACTURES OF THE ACETABULUM

U. Mezzadri', F. Addevico', E. Lunini', N. Cosmelli', F. Bove'
'Grande Ospedale Metropolitano Niguarda, Milan, Italy

Objective: The incidence of fragility fractures of the acetabulum is
increasing in the elderly population. The optimal treatment is still
controversial. The main challenges are the management of frail
patients with comorbidities and bad bone quality, which makes it
challenging to obtain a good reduction and fixation of the fracture.
Material and methods: We retrospectively analyzed 54 patients over
65 years old treated surgically between 2017 and 2023 in our insti-
tution with, at least 1 year of follow up, we excluded polytrauma
patients.
We used the Letournel classification to classify the fracture and used
the Matta criteria to judge the reduction quality of the fracture.
We evaluated the clinical and radiological outcome in outpatient
clinic and used the Harris hip score and Womac scale.
Results: We surgically treated 54 patients (40 male, 14 female), mean
age 72yo (65-88).
Most common fracture patterns were Both column (30%), Anterior
column (22%) and Anterior column posterior emi transverse (15%).
We mostly used as anterior approach modified Stoppa with and
without iliac window (22 cases), we treated percutaneously 4 patients.
Only 3 patients were treated with fixation and hip replacement.
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Mean follow-up was 2.2 years, quality of reduction was good in
56% o patients, imperfect in 40% and poor in 6%.

Mean Harris Hip Score was 82(good), mean Womac score 22.

Mortality at 1 year 9%, hip prosthesis conversion at 1 year 13%.

We had an overall 20% complication rate (2 superficial infections,
2 deep infections, e femoral head AVN, 2 peritoneal lesions, 2
bleeding from obturator vessels, 1 algodistrofic syndrome).
Conclusion: Our results suggest that fixation of fragility acetabular
fractures is a feasible treatment with satisfactory results and reason-
able conversion rate to prosthesis. Even if often the quality of the
reduction isn’t perfect, the elderly, as shown in literature, seems to
tolerate better mild arthritis changes of the hip.

SICOT-ESCEO-IOF3
INTERDISCIPLINARY COMPREHENSIVE CARE OF
FRAGILITY FRACTURES IN GERMANY

V. A. Koe]g]gen1

'Department of Orthopaedics and Trauma, Klinikum Freising-
Academic teaching hospital in cooperation with MRI and TUM,
Freising, Germany

Objective: Germany has unique traits regarding interdisciplinary
comprehensive care of fragility fractures.

Material and methods: Differences between the ,,German approach”
to fragility fractures compared to other European practices were
analyzed by literature review and comparison of current national
guidelines.

Results: There are remarkable differences when comparing current
German standards to our European neighbors, with regard of diag-
nostics and treatment of osteoporosis, and orthogeriatric
comanagement.

Concerning osteoporosis treatment, FRAX and its’ derivatives are
commonly used in Europe to estimate fracture risk. Thus, national
osteoporosis guidelines base their treatment recommendations on the
predicted 10-year fracture risk, calculated from 12 risk items. When
using the risk calculator from the 2023 German Dachverband Oste-
ologie guideline on osteoporosis (DVO-Leitlinie) 36 risk factors are
used to predict fracture risk over a three-year period. Therby the
German DVO Leitlinie especially factors imminent fracture risk in.
Specific therapeutic recommendations vary across Europe, as the
definition of high vs. very high fracture risk differ.

In Germany only a minority of patients with a fragility fracture are
enrolled in a fracture liaison service (FLS). The national osteoporosis
guideline recommends structured post fracture care, but the number of
hospitals that offer FLS is low, and the thoroughness of secondary
fracture prevention variegates.

The implementation of structured interdisciplinary care of proxi-
mal femoral fractures has been boosted greatly by the mandatory
guidelines of the federal joint committee (G-BA) in place since
January 2021. Due to this legislation hospitals treating proximal
femoral fractures have been required to ensure that next to specific
exigencies regarding surgical treatment, also geriatric and physio-
therapeutic comanagement are implemented. Penalties when
disregarding this regulation, have led to most trauma departments
nowadays having orthogeriatric comanagement.

Already prior to the GBA- regulations, hospitals implementing
surgical and geriatric cotreatment for all fragility-fractures, could be
certified as geriatric trauma centers (Alters-Trauma-Zentrum). Within
the last ten years nearly 200 hospitals have been certified and thereby
spurred geriatric traumatology in Germany.

Conclusion: Treatment of fragility fractures in Germany has made
great progress by implementing orthogeriatric comanagement and
new osteoporosis guidelines emphasizing imminent fracture risk.
Nevertheless, treatment reality in Germany and Europe leaves room

for improvement. Learning from each other’s successes and failures
will help to further improve fragility fracture care.
Disclosures: Speaker’s fee; Medi, advisory activities: UCB.

SICOT-ESCEO-IOF4
FIFTEEN YEARS OF EXPERIENCE WITH ATYPICAL
FEMUR FRACTURES

J. Schilcher!

'Department of Orthopedic Surgery and Department of Biomedical
and Clinical Sciences, Linkoping University, Linkoping, Sweden

Background: Atypical femur fractures (AFF) were first identified in
2005, demonstrating a strong correlation with bisphosphonate therapy
and reduced bone turnover. Despite advancements, AFF continues to
present challenges for researchers and clinicians concerning the
underlying pathophysiology, diagnostic criteria, optimal surgical
interventions, and the influence of bisphosphonate treatment duration
on AFF risk relative to the reduction of fragility fractures.
Methods: The epidemiology and radiographic characteristics of AFF
were analyzed using radiographic adjudication and Swedish Regis-
ters. Histological analyses and sequential radiographs were employed
to examine the healing process of AFF following intramedullary (IM)
nailing. Register data were utilized to compare the reoperation risk in
AFF patients with those having other femoral shaft fractures. Ongoing
international collaborations aim to further elucidate the impact of
bisphosphonate treatment duration on AFF risk.

Results: Our studies revealed a strong association between bisphos-
phonate treatment and AFF, which was dependent on the treatment
duration. In a small prospective study, no delays in the healing
response were observed in patients treated with IM nailing. Register
studies indicated an increased rate of reoperations in patients with
complete AFF, although these reoperations were due to reasons
unrelated to AFF. The use of IM nails with fixation in the femoral
head and neck for treating complete AFF significantly reduced
reoperations compared to IM nails with standard proximal inter-
locking screws.

Conclusion: This presentation will cover the currently accepted
pathophysiological mechanisms underlying AFF. It will discuss the
recommended surgical treatments and identify which interventions
may be unnecessary for achieving successful surgical outcomes. The
importance of accurate diagnosis and methods to achieve it will also
be addressed.

Keywords: Atypical femur fractures, bisphosphonates, epidemiology,
radiology, histology, bone matrix, microcracks, orthopaedics.
Acknowledgements: To patients, collaborators, authorities and
funding agencies making the work possible.

Disclosure: Nothing to disclose.
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MTE1
PAGET’S DISEASE OF BONE: MANAGEMENT LESSONS
FROM PIVOTAL STUDIES

E. M. Dennison'

'"MRC Lifecourse Epidemiology Centre University of Southampton,
Southampton, United Kingdom

Paget’s disease of bone is a focal bone disorder characterised by
increased bone remodelling and disorganised bone structure. There
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appears to be a genetic cause in some cases. Recent epidemiological
studies highlight a decreasing incidence of the condition, mirrored by
an apparent decreasing clinical severity. Pain is the most common
presentation, but recent studies have suggested that such pain is
commonly due to osteoarthritis at an unaffected site. Bisphosphonates
have been shown to be effective in management of the disease, with
zoledronate an effective and commonly used therapy. Patients with
Paget’s disease undergoing joint arthroplasty of an affected joint
appear to have a more difficult time medically and surgically in the
perioperative period, but implant longevity appears similar. Treat-
ment guidelines have been produced for the condition by international
societies and will be briefly reviewed.
EMD has no conflicts of interest to declare.

MTE2
INFLUENCES OF PARENTAL HEALTH ON THE NEXT
GENERATION BONE

R. J. Moon'?, E. M. Curtis'

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom, *Paediatric Endocrinology,
Southampton Children’s Hospital, University Hospital Southampton
NHS Foundation Trust, Southampton, United Kingdom

There is increasing evidence that in utero and early life exposures are
important to lifelong bone health and fracture risk. Increasing bone
mineral accrual during fetal life and childhood might delay the onset
of osteoporosis.

In this session, we will outline the accrual of bone mineral
throughout the life course and how observational and intervention
studies have shown that parental health, lifestyle factors and diet, in
particular maternal calcium and 25-hydroxyvitamin D [25(OH)D]
status are associated with offspring bone mineral density. We will
present findings from the MAVIDOS randomised controlled trial of
vitamin D supplementation in pregnancy, which has demonstrated a
positive effect of pregnancy vitamin D supplementation on offspring
bone health into mid childhood.

Potential mechanisms for the effects of environmental exposures
on early life programming of bone health, including epigenetic
mechanisms, will also be discussed.

MTE3
FRACTURE RISK IN CANCER SURVIVORS: BONE
FRAGILITY BEYOND METASTASES

C. Confavreux'

"Hospices Civils de Lyon-Université Claude Bernard Lyon 1, Lyon,
France

Major advances have been obtained in cancer treatment for the last
ten years and a significant number of patients are now cured or benefit
from prolonged remissions, even in the metastatic setting. The post-
cancer phase is a new stage during which patients have to recover
from medical treatments—which can be very demanding—and return
to their personal, social, emotional and professional lives. Neverthe-
less, many of them suffer after-effects, remain tired and have limited
physical capacity. These patients need to be offered a multi-dimen-
sional medical assessment to identify areas of fragility and offer
personalised care. With regard to bone health, in addition to the usual
assessment, rheumatologists will reconstruct the patient’s oncological
history, the various therapies affecting bone that the patient has
received and the outlook for the patient’s oncological development
(age, prognosis, maintenance treatment, hormonal status, weight
change, etc.). A summary of all these elements will enable us to

@ Springer

propose optimal bone management. Using practical examples, we will
look at different oncological situations and treatments that affect bone
and propose therapeutic approaches despite the absence of
recommendations.

MTE4
ADVANCES IN THE MANAGEMENT OF OSTEOGENESIS
IMPERFECTA

M. L. Brandi'
'Firmo Foundation, Florence, Italy

Osteogenesis Imperfecta (OI) is a clinically and genetically hetero-
geneous group of diseases characterized by brittle bones. Though
genetic mutations in COL1A1 and COL1A2 account for approxi-
mately 85-90% of OI cases, there are now more than twenty genes
described, responsible for rare forms of OI.

Drugs currently used to improve skeletal health in OI were ini-
tially developed to treat osteoporosis and clinical trials are ongoing to
study their effectiveness in OI adults. Additionally, novel bone-pro-
tective agents are in preclinical studies and various phases of OI
clinical trials.

Although clinical trial data are limited, bisphosphonates and
teriparatide may be useful in improving bone mineral density. As of
yet, no clinical trials are available that adequately evaluate the use-
fulness of current therapies in reducing fracture risk.

Several therapeutics, including teriparatide, setrusumab, anti-
TGF-B antibodies, and allogeneic stem cells, are being studied in
clinical trials. Preclinical studies involving Dickkopf-1 antagonists
present promising data in non-OI bone disease, and could be useful in
OI. Research is ongoing to improve therapeutic options for adults
with OI and clinical trials involving gene-editing may be possible in
the coming decade.

Recently, the chemical chaperone 4-phenylbutyrate (4-PBA) has
been proposed as an innovative drug for OI based on its ability to
restore intracellular homeostasis, stimulate secretion, and ameliorate
collagen-producing cell functions, positively affecting bone proper-
ties. N-benzylglycine showed a higher stability than 4-PBA and
it represents a novel potential available compound to target altered
homeostasis in OI with the aim to ameliorate the disease phenotype.

The presentation will focus on these different aspects of diagnosis
and treatment.

MTES
IS THERE A ROLE FOR SYSADOAS IN THE MANAGEMENT
OF OSTEOARTHRITIS?

0. Bruyére'

'Research Unit in Public Health, Epidemiology and Health
Economics, University of Licge, Liege, Belgium

Osteoarthritis (OA) is a highly prevalent chronic condition, particu-
larly in aging populations, and represents a significant burden on
healthcare systems and patient quality of life. The management of OA
has traditionally focused on symptom relief through pharmacological
and non-pharmacological approaches, while disease-modifying
strategies remain elusive. Symptomatic Slow-Acting Drugs for
Osteoarthritis (SYSADOAs), including compounds such as glu-
cosamine, chondroitin sulfate, and diacerein, have been proposed as a
therapeutic option to address the structural and symptomatic com-
ponents of OA. This presentation evaluates the current evidence on
the efficacy and safety of SYSADOAs in OA management. While
some studies suggest that SYSADOAs may provide modest symp-
tomatic relief and possibly slow the progression of structural damage,
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results across clinical trials remain inconsistent, often influenced by
study design, product quality, and patient heterogeneity. Recent meta-
analyses have highlighted the need for distinguishing between phar-
maceutical-grade and over-the-counter products, as well as the
importance of adhering to standardized treatment regimens. This
session will also address ongoing controversies surrounding the cost-
effectiveness of SYSADOAs and their integration into clinical prac-
tice guidelines. Emerging data from long-term studies and real-world
evidence will be discussed to clarify their potential role in personal-
ized OA management. Ultimately, the presentation aims to provide
clinicians with practical insights into the use of SYSADOAs, fos-
tering informed decision-making tailored to individual patient needs.

MTE6
VACCINATION AND MUSCULOSKELETAL DISORDERS

S. Maggi'
'CNR Institute of Neuroscience, Aging Branch, Padova, Italy

Despite their undeniable benefits, the role of vaccines in patients with
musculoskeletal disorders are seldom discussed. Emerging evidence
suggests a bidirectional relationship between infectious diseases and
musculoskeletal disorders, such as sarcopenia and osteoporosis,
wherein infections can exacerbate muscle wasting and bone loss, and
sarcopenia can impair immune function, increasing susceptibility to
infections. This session explores the complex interplay between these
conditions, emphasizing underlying mechanisms, clinical outcomes,
and preventative strategies.

Acute infectious diseases, such as COVID-19, influenza, RSV, and
pneumococcal pneumonia can accelerate sarcopenia, osteoporosis and
fracture risk through systemic inflammation, oxidative stress, and
catabolic pathways. Pro-inflammatory cytokines, including TNF-o
and IL-6, play a central role in mediating muscle breakdown and bone
loss during infections. Moreover, infections can lead to malnutrition,
physical inactivity, and hormonal imbalances, further exacerbating
musculoskeletal disorders. Conversely, sarcopenia impairs the
immune response, reducing the body’s ability to combat infections
and recover from illness. This creates a vicious cycle that can worsen
overall health outcomes. Patients with sarcopenia or osteoporosis are
at greater risk of prolonged hospitalizations, frailty, and mortality
when infected. Early recognition and targeted interventions, including
nutritional support, resistance exercise, and anti-inflammatory treat-
ments, are critical for managing sarcopenia in the context of
infectious diseases.

Vaccination against these infectious diseases can indirectly protect
musculoskeletal health by reducing the incidence and severity of
infections, thereby minimizing inflammation-related muscle and bone
loss and mobility restrictions. Despite the benefits, vaccination cov-
erage in vulnerable populations, such as older adults, remains
suboptimal. Public health initiatives emphasizing the importance of
immunization for overall health, including muscle and bone health,
are crucial.

MTE7
OSTEOPOROSIS MANAGEMENT IN TRANSGENDER
PATIENTS

J.-M. Kaufman'

'Department of Endocrinology, Ghent University Hospital, Ghent,
Belgium

Individuals with gender dysphoria experience a gender identity that
differs from the sex assigned at birth: trans men are assigned female at
birth (AFAB) but self-identify as male; trans women are assigned

male at birth (AMAB) but identify as female; non-binary trans per-
sons identify as neither exclusively male or female. In addition to
social transition, trans persons may seek gender-affirming medical
care, i.e. hormonal treatment and/or surgery inducing and maintaining
body changes more congruent to the self-identified gender. Gender-
affirming hormonal treatment (GAHT) in trans men consists of
testosterone treatment; GAHT in trans women consists of a testos-
terone-lowering drug, nowadays often a GnRH analogue (GnRHa),
and estradiol. In non-binary trans people, hormonal treatment is tai-
lored to the individual needs (e.g. partial masculinisation, partial
feminisation) using various non-standardized treatment regimens.
Hormonal treatment of transgender adolescents consists of suppres-
sion of pubertal development with a GnRHa followed, if gender
dysphoria persists, by GAHT usually from around age 16y.

Findings on bone health in people with gender dysphoria under
GAHT have mostly been reassuring, so that for the majority of trans
persons the same guidelines for maintenance of bone health and
management of osteoporosis apply as for the general population.
General screening of trans persons by DXA is therefore not recom-
mended. Nevertheless, some trans persons are at increased risk of
osteoporosis and may need a closer follow-up.

Both in trans men and trans women, bone mass is generally well
maintained under GAHT at the commonly used dosages. However,
before initiation of any treatment trans women (AMAB) have a lower
bone mineral density (BMD), a smaller cortical bone size; a higher
prevalence of low BMD and osteoporosis compared to healthy cis-
men; possibly resulting from a lower level of physical activity.
Fracture risk in trans women > 50 y is greater than in cis men and
similar as in cis women. Therefore, for trans women the threshold for
referral for DXA assessment should be low if additional osteoporosis
risk factors or poor compliance for GAHT. BMD assessment is also
advisable in case midlife dosage lowering or cessation of estrogen
treatment is considered.

There is a lack of data on bone health implications of the diverse
individualized hormonal treatment modalities in non-binary trans
persons. Monitoring of BMD is advisable for non-binary trans persons
on individualized schemes involving low and/or irregular steroid
hormone dosing, which may be suboptimal for maintenance of
skeletal health.

Adolescent trans girls (AMAB), but not trans boys (AFAB), have
a lower pretreatment BMD Z-score compared to the cis-gender ref-
erence. GnRHa monotherapy impairs physiologic pubertal BMD
increase, resulting in decrease of BMD Z-scores both in trans gitls
and boys. Upon initiation of GAHT BMD and Z-scores increase with
at least partial recovery. In short term assessments recovery of pre-
treatment values is often incomplete. This is mainly so in trans girls
and there is a substantial prevalence of low BMD in young adult trans
women. Long-term follow-up of adult trans persons treated since
adolescence showed reassuring full BMD recovery in trans men and
at the hip measurement sites in trans women, whereas persistent lower
BMD values are observed at the lumbar spine measurement site in
trans women. The latter may be related to issues of estrogen dosage.
Close long-term follow-up of trans women on GAHT since adoles-
cence is thus advisable and additional research in this area is needed.

In addition to the general bone health-promoting measures such as
adequate intake of calcium and vitamin D, adequate physical activity,
avoidance of alcohol and smoking, strategies to optimize bone health
in trans persons include monitoring of adequacy of sex steroid
exposure and patient compliance for GAHT. As to the use of DXA for
risk assessment, current guidelines for the general population advise
to use the NHANES reference for women to calculate T-scores both
in women and men, so that there is no specific issue for T-score
calculations in trans persons. There are no studies on the treatment of
osteoporosis performed specifically in trans persons. Treatment
decisions and treatment modalities for trans persons with high
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fracture risk can be based on the guidelines for osteoporosis in the
general population.

MTES
BIOCHEMICAL MARKERS OF BONE TURNOVER: WHEN
AND WHICH?

E. Cavalier!

'Department of Clinical Chemistry, University of Liege, Liege,
Belgium

The dynamic process of bone remodeling is critical in maintaining
skeletal health and integrity. Biochemical markers of bone turnover
(BTMs) provide a non-invasive window into this process, offering
insights that are imperative for the diagnosis and management of
osteoporosis and other metabolic bone diseases. This session will
explore the two primary categories of BTMs: bone formation mark-
ers, such as procollagen type I N-terminal propeptide (PINP), and
bone resorption markers, like C-terminal telopeptide of type I colla-
gen (CTX-I). We will discuss their clinical relevance in assessing
fracture risk, monitoring therapy effectiveness, and their role in per-
sonalized medicine. Special attention will be given to the challenges
of assay variability and the need for standardization to enhance the
utility of these markers in clinical practice. The session aims to
provide a deep dive into when each marker should be ideally utilized
and which markers offer the most reliable clinical information for
specific scenarios, including the impact of chronic kidney disease
(CKD) on BTM interpretation. By the end of this session, participants
will gain a thorough understanding of how to effectively integrate
BTMs into their clinical toolkit to improve patient outcomes.

MTE9
GIOP: PRESENT AND FUTURE

G. Adami'
'University of Verona, Verona, Italy

Glucocorticoid-induced osteoporosis (GIOP) remains the most com-
mon secondary form of osteoporosis, affecting up to 50% of patients
receiving long-term glucocorticoid therapy. Despite its prevalence
and well-defined pathophysiology, GIOP is frequently underdiag-
nosed and undertreated, leaving many patients at risk for fragility
fractures. This session will provide a comprehensive overview of
current strategies and emerging therapies for the prevention and
management of GIOP, with an emphasis on practical considerations
for daily clinical practice.

Glucocorticoids exert rapid and profound effects on bone, leading
to increased bone resorption, decreased bone formation, and com-
promised bone quality. Fracture risk rises early, often within the first
3-6 months of glucocorticoid initiation, underscoring the importance
of proactive bone health management. International guidelines rec-
ommend risk assessment and initiation of bone-protective agents for
patients  receiving > 2.5 mg of prednisone (or equivalent)
for > 3 months.

This session will cover practical approaches to fracture risk
assessment, including the use of fracture risk assessment tools with
glucocorticoid adjustments and trabecular bone score (TBS) to refine
risk prediction. Special attention will be given to the selection of
pharmacologic interventions, with bisphosphonates (e.g., alendronate,
zoledronic acid), denosumab and the role of anabolic agents (teri-
paratide, abaloparatide and romosozumab) will be explored,
particularly for patients at high fracture risk.

Looking to the future, emerging data on combination and
sequential therapies, as well as potential new targets such as sclerostin
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inhibitors and anti-inflammatory bone agents, offer promise for
addressing unmet needs in GIOP management. Additionally, the
session will address practical aspects of monitoring, including follow-
up DXA scans, bone turnover markers, and strategies for de-escala-
tion or transition of therapy after glucocorticoid tapering. Interactive
case discussions will provide real-world applications and foster col-
laborative learning.

MTE10
MAGNESIUM, NUTRITION, AND MUSCULOSKELETAL
DISORDERS

N. Veronese'
"Unicamillus University, Rome, Italy

Magnesium, a vital mineral involved in over 300 enzymatic reactions,
plays a pivotal role in maintaining musculoskeletal health. Despite its
importance, magnesium deficiency remains an under-recognized issue
in clinical practice, often masked by nonspecific symptoms. This
presentation will underscore the critical interplay between magne-
sium, nutrition, and the pathogenesis and management of
musculoskeletal disorders, aiming to enhance physicians’ awareness
and clinical strategies.

Emerging evidence links magnesium deficiency to a spectrum of
musculoskeletal disorders, including osteoporosis, sarcopenia,
chronic low back pain, and fibromyalgia. Magnesium’s contributions
to bone health—through regulation of bone mineral density and
parathyroid hormone secretion—are well-documented. Additionally,
its influence on muscle function, including energy production, protein
synthesis, and electrolyte balance, positions it as a key factor in
preventing muscle weakness and cramps.

Dietary insufficiency, altered absorption, and increased renal
excretion are common causes of magnesium deficiency, compounded
by aging, chronic illnesses, and medication use, such as proton pump
inhibitors and diuretics. While dietary magnesium intake from sour-
ces like nuts, seeds, and green leafy vegetables is paramount,
supplementation may be warranted in clinically significant deficiency.

For physicians, integrating magnesium status assessment into the
diagnostic workup for musculoskeletal complaints can offer valuable
insights. This abstract advocates for a proactive approach to recog-
nizing and addressing magnesium deficiency in clinical settings,
emphasizing its potential to mitigate disease progression and improve
patient outcomes. Enhanced understanding and application of mag-
nesium’s role in musculoskeletal health can significantly influence
therapeutic success.

MTEI11
AI FOR PATIENT MANAGEMENT: TRANSFORMING
HEALTHCARE DELIVERY?

N. Fuggle

'Associate Professor in Rheumatology, University of Southampton,
Southampton, United Kingdom, 2Honorary Consultant
Rheumatologist, University Hospitals Southampton, Southampton,
United Kingdom

1,2

Artificial Intelligence (Al) is ushering in a paradigm shift across the
clinical spectrum, redefining approaches to drug discovery, adminis-
trative efficiency, computer vision, and risk stratification. In
healthcare, the integration of machine learning algorithms and deep
learning models has been particularly impactful, underpinning Clin-
ical Decision Support Systems (CDSSs) and advancing diagnostic
precision, such as the enhanced detection of pulmonary nodules on
chest Computed Tomography (CT) scans.
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In day-to-day clinical practice, Al-driven tools capable of ambi-
ently recording consultations and automating labour-intensive
administrative tasks—such as clinical note-taking and correspondence
generation—are rapidly gaining adoption. These innovations have the
potential to alleviate the administrative burden on clinicians, thereby
enabling a greater focus on direct patient care. However, it remains
imperative to rigorously evaluate whether these theoretical efficien-
cies translate into tangible improvements in patient outcomes in real-
world settings.

In the field of osteoporosis, among the most developed tools are
those leveraging computer vision for opportunistic screening and
diagnosis. In particular, automated measurement of bone mineral
density (BMD) and incidental vertebral fractures on routine imaging
represents a potential advance in screening and secondary fracture
prevention.

This “Meet the Expert” session will provide a comprehensive
overview of the latest developments in clinical Al, with a distinct
focus on its application to bone health. Emphasis will be placed on
tools that directly influence patient management, examining their
integration into the clinical workflow and their impact along the
patient journey. Attendees will gain a nuanced understanding of the
potential benefits and risks of these novel technologies.

MTE12
OSTEOARTHRITIS: A BONE OR A JOINT DISORDER?

R. Chapurlat'

'INSERM UMR 1033-LYOS, Université Claude Bernard-Lyon 1,
Hopital E Herriot, Lyon, France

Osteoporosis (OP) and osteoarthritis (OA) are two common condi-
tions associated with aging, also more frequent in women. They share
some risk factors, including sex, age, inflammation and genetics.
Other risk factors seem to have opposite effects in the two conditions,
such as BMI, BMD and mechanical loading. Reasoning based on the
role of these risk factors, however, may be a superficial approach in
some cases because the different phenotypes of OA involve various
biological pathways.

Specifically, the changes in subchondral bone during the evolution
of OA suggest common pathophysiologic mechanisms. Both OP and
OA have a strong genetic polygenic background, but without evi-
dence of common genetic heritability. Local and systemic
inflammation are risk factors for both OP and OA. High BMI is a risk
factor for OA, but the relationship between BMI and OA differs
across joints. Similarly, higher BMI is somewhat protective for hip
fracture but increases the risk of humerus and ankle fracture. Lower
BMI is a risk factor for hip fracture but may be protective for OA.

The link between bone mineral density (BMD) and OA is con-
troversial, because of the confounding effect of osteophytes and of the
interaction between BMI and BMD. Strong relationships have been
observed for osteophytes, enthesophytes and high bone mass pheno-
types, suggesting subsets of OA patients with increased bone
formation. Despite generally higher BMD in OA, the risk of fracture
is increased in OA patients, perhaps mediated by a greater propensity
to fall and impaired mobility of vertebral bodies.

Women are more commonly affected by OP and OA. Estrogen
deficiency has been involved in both increased bone resorption and
cartilage degradation. Estrogen replacement tends to protect from
both phenomena.

In summary, OP and OA may share common biological mecha-
nisms. The link between BMD, BMI and fracture risk in OA is
dependent on the stage, definition and location of OA and the way
BMD is measured. Parallel biologic phenomena, however, do not
necesseraly imply a unified mechanistic framework.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): Committee of Scientific Advisory Board
Abstracts

CSA-0OC1
BARRIERS AND SOLUTIONS FOR GLOBAL ACCESS TO
OSTEOPOROSIS MANAGEMENT

J. A. Kanis!

!Centre for Metabolic Bone Diseases, University of Sheffield,
Sheffield, United Kingdom

A key advance in the field of osteoporosis was the development of the
conceptual and densitometric definitions of osteoporosis by the World
Health Organization, cementing the role of dual-energy x-ray
absorptiometry in bone health management. It has provided a plat-
form for drug development, a means of characterising fracture sites as
osteoporotic and a standardised methodology to describe its epi-
demiology worldwide. However, whilst low bone mineral density is a
strong risk factor for fracture, many individuals who do fracture have
normal or only modestly reduced bone mineral density. Furthermore,
the same T-score has a different clinical significance depending on
age and geography. The field is therefore moving towards calculation
of absolute fracture risk, most frequently using the FRAX® tool,
which incorporates bone mineral density as a risk factor rather than an
indication for treatment. Uptake of this new direction has been
variable internationally, with many parts of the world, particularly
low and middle-income countries, still predicating treatment on bone
mineral density, despite poor availability of densitometry in many
such settings. Whereas the densitometric definition should be main-
tained, this should not be confused with an intervention threshold.
The presence of a fragility fracture apart, reimbursement criterion
based on clinical risk factors and not solely dependent upon DXA
BMD offers a solution, perhaps best termed “high fracture risk
syndrome”.

CSA-0C2

APPROACHES TO RISK BASED POPULATION
SCREENING: INSIGHTS FROM THE ROSE STUDY AND
FREM DEVELOPMENT IN DENMARK

K. H. Rubin'

'Research Unit OPEN, Department of Clinical Research, University
of Southern Denmark, Odense, Denmark

Objective: This presentation aims to provide an update on the latest
developments in population screening, focusing on case-finding and
automated fracture risk prediction. Drawing from Danish experiences,
it highlights the strengths and limitations of the ROSE screening
program and the FREM model.

Material and methods: The presentation outlines different popula-
tion screening approaches for osteoporosis, including the potential use
of machine learning (ML) for automated fracture risk prediction. Two
Danish approaches will be discussed Self-reporting of risk profile:
The ROSE study included approximately 35,000 women aged
65-80 years in a ten-year follow-up of the ROSE randomized
screening trial. The trial evaluated the effectiveness of a screening
program utilizing FRAX to identify women for DXA, guiding stan-
dard osteoporosis treatment. Automated assessment of risk profile:
The FREM model applies ML to predict one-year risk of major
osteoporotic fractures in the Danish population aged > 45 years. The
FREM_ML employs the multiple Additive Regression Tree (DART)
boosting algorithm, trained and validated on registry data from
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2,472,912 individuals without prior osteoporosis diagnoses or related
treatment.

Results: The ROSE program demonstrated positive outcomes for
those who completed the full screening process but also revealed that
many high-risk individuals did not participate. Consequently, self-
administered questionnaires may not be efficient for systematic
screening due to low and differential uptake which can negatively
impact health equity. The FREM_ML, designed for potential auto-
mated implementation in general practice, offers a data-driven
method for identifying individuals at high fracture risk. The open-
source FREM_ML boosting model, combined with explainable Al,
has the potential to serve as an effective decision- support tool for
physicians, aiding in referrals for DXA scanning. Data-driven
approaches could enhance the screening process, making it more
efficient and cost-effective.

Conclusion: Population-based risk screening has advantages and
limitations. Automated, data- driven approaches, as shown by
FREM_ML could be a way forward. The Danish experience high-
lights their potential in early screening and prevention. The
FREM_ML decision-support system, integrating age- and sex-based
DXA thresholds, may aid in early osteoporosis detection and fracture
prevention. This underscores the feasibility of incorporating auto-
mated models into opportunistic screening programs in general
practice, improving accessibility and equity in osteoporosis screening.

CSA-0C3
THE FACT AND FICTION OF AI IN OSTEOPOROSIS

N. Fugglel

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

Artificial Intelligence (AI) has gone from the stuff of science fiction to
the forefront of technological, enterprise and media interest, but how
does it play out in healthcare? In this talk we will fractionate the
robust reality from the substantial hype.

Computer vision has long led the way in clinical Al and osteo-
porosis is no exception with significant developments in the ability of
machine learning to opportunistically identify fractures and bone
mineral density from routinely performed medical imaging. Large
Language models are swiftly coming up behind and making inroads
into the growing administrative burden stifling clinical staff.

All this, and more, will be explored in this CSA session.

World Congress on Osteoporosis, Osteoarthritis
and Musculoskeletal Diseases (WCO-IOF-ESCEO
2025): Committee of National Societies Abstracts
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TARGETING THE MUSCLE-BRAIN AXIS: THE
RECIPROCAL RELATIONSHIP BETWEEN COGNITIVE
IMPAIRMENT AND SARCOPENIA—DOES IT REPRESENT
A NEW PARADIGM IN SARCOPENIA?

Y. El Miedany', N. Gadallah?, M. Sarhan®, M. Elgaafary“, W.
Hassani, N. El Gharbawyz, S. Moussaz, S. Fathiz, N. Foudaz, D. El
Mikkawy?, O. Saboony?, A. Safar’, W. Elwakil®, S. Mahran’, M.
Elkaramanyg, N. M. Ahmed3, M. Y. Malhgoub5 , A. Samir’

'Canterbury Christ Church University, Meopham, Gravesend, United
Kingdom, “Ain Shams University, Rheumatology, Physical Medicine
and Rehabilitation, Cairo, Egypt, *Egyptian Food Bank, Cairo, Egypt,
4Ain Shams University Community and Public Health, Cairo, Egypt,

@ Springer

Benha University, Rheumatology, Physical Medicine and
Rehabilitation, Benha, Egypt, ®Alexandria University, Rheumatology,
Physical Medicine and Rehabilitation, Alexandria, Egypt, ”Assiut
University, Rheumatology, Physical Medicine and Rehabilitation,
Assiut, Egypt, 8 American university Cairo, Cairo, Egypt

Background: Cognitive impairment and sarcopenia are increasingly
linked, with research showing that individuals experiencing muscle
loss and weakness associated with sarcopenia are also more likely to
exhibit cognitive decline, particularly in areas like processing speed
and executive function; this connection suggests a potential shared
underlying mechanism between muscle health and brain function,
although the exact pathways are still being investigated. This work
was carried out by the Egyptian Academy of Bone and Muscle health
in collaboration with the Food Bank Egypt.

Objective: To evaluate the bidirectional association between sar-
copenia and cognitive impairment in a community based assessment.
Methods: This was a cross-sectional study carried out to assess sar-
copenia and cognitive function amongst adults (over 50-years old)
and older adults (176-subjects, 115 females and 61 males) living at
care homes in Egypt. Assessment for risk of sarcopenia in cognitive
impaired patients was carried out using SARC-F questionnaire. To
quantitatively assess for sarcopenia, every subject was evaluated for:
1. Muscle strength: this included: measurement of the Handgrip
strength; 2. Dynamic strength tests: including chair stands or timed
up-and-go tests as well as, 3. Muscle function: Gait speed: Measures
walking speed over a 4-m distance. Cognitive impairment assessment
was carried out using the Mini-Mental State Examination (MMSE)
tool. Falls risk assessment was assessed by using the Falls Risk
Assessment Scale (FRAS). Statistical analysis was carried out to
analyse the relationship between sarcopenia and cognitive
impairment.

Results: There was significant association (p < 0.01) between sar-
copenia measures and cognitive decline. 66% of the patients with
cognitive impairment had high SARC-F score. Assessment of muscle
strength in subjects with cognitive impairment revealed that the
prevalence of weak hand grip was 86%, whereas assessment of
dynamic strength tests revealed chair stand test was impaired in
81.4% and time-up-and-go was impaired in 53.5%. Similar significant
association (p < 0.01) was reported on assessment of outcome of
muscle function which revealed impaired gait speed in 95.3% in
subjects with cognitive impairment. Patients with cognitive impair-
ment were at high risk of falls with mean Falls risk score of
4.84 £ 0.6 (P < 0.5) in comparison to subjects without cognitive
impairment.

Conclusion: Sarcopenia is significantly associated with an increased
risk of cognitive impairment. This raises the possible role for muscle-
derived mediators (myokines) in mediating muscle-brain crosstalk
and highlights the importance of promoting muscle health through
exercise and nutrition as a potential strategy for preventing cognitive
decline in older adults.

0Cs2-P1277

EVIDENCE-BASED JOINT STATEMENT POSITION OF
PERIOPERATIVE BONE OPTIMIZATION IN THE
ARTHROPLASTY CANDIDATE, FROM 7 NATIONAL
SOCIETIES

R.E. Lopez—Cervantesl, F. Torres—Naranjoz, 1. Etxebarria-Foronda®,
C. Ojeda-Thies4, F. Linares-RestrepoS, M. A. Gonzélez-Reyesé, J.
R. Caeiro-Rey’, D. E. Garin-Zertuche'

'FEMECOT (Mexican Federation of Orthopedics and Trauma
Colleges), GUADALAJARA, Mexico, 2AMMOM (Mexican
Association of Bone and Mineral Metabolism), GUADALAJARA,
Mexico, *SEFRAOS (Spanish Society of Osteoporotic Fractures),
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Vitoria-Gasteiz, Spain, *Spanish Society of Orthopedic Surgery and
Traumatology (SECOT), Madrid, Spain, SColombian Society of
Osteoporosis and Mineral Metabolism (ACOMM), Bogota,
Colombia, ®Colombian Society of Orthopedic Surgery and Trauma
(SCCOT), Bogota, Colombia, 'Spanish Society of Bone Research and
Mineral Metabolism. (SEIOMM), Madrid, Spain

Background: The prevalence of arthroplasty is increasing. Nearly
two thirds of patients undergoing elective arthroplasty procedures
have low bone mineral density (LBMD), among those, only 32.8%
were receiving treatment at the time of surgery. (1)

In recent years, evidence that defines osteoporosis as a risk factor for
arthroplasty complications has emerged. However, it has not affected
the perioperative osteoporosis treatment rate. (2) Bone quality is
underestimated and undertreated prior to elective arthroplasty.(3)
Materials and methods: A group of 7 national societies (FEMECOT,
AMMOM, ACOMM, SCCOT, SECOT, SEFRAOS, SEIOMM.)
developed a joint statement position on the diagnosis of osteoporosis
and perioperative bone optimization in candidates for arthroplasty.
“Arthroplasty Bone Optimization”.

A scoping review of the available literature was performed, followed
by a systematic review and meta-analysis. Subsequently, a Delphi
Modified method was used to gather the different positions.

Results and recommendations

Recommendation 1: Patients scheduled for elective arthroplasty
should undergo a bone health assessment (BHA).

Experts’ concordance: 100%.

This assessment should evaluate risk factors and clinical signs of
osteoporosis and low bone quality. Additionally, a bone mineral
density (BMD) DXA scan should be performed for those with one or
more risk factors for osteoporosis, meeting ISCD or regional indi-
cations for DXA testing.

Recommendation 2: If poor bone quality is observed during sur-
gery and a bone health assessment has not been conducted promptly, a
complete BHA, including a DXA scan, is imperative.

Experts’ concordance:71.4%.

Recommendation 3 In the arthroplasty candidate, If LBMD or
osteoporosis are noticed, bone loss related factors should be corrected,
and appropriate treatment for osteoporosis should be started before or
right after arthroplasty.

Experts’ concordance: 90.5%.

The use of Anti-resorptive and bone anabolic agents have been
shown to reduce periprosthetic bone loss, complications and non-
septic revision rates after joint arthroplasty.

Recommendation 4: In arthroplasty candidates, the diagnosis of
osteoporosis or low bone mineral density (LBMD) should not delay
the surgery.

Position 5: Monitoring axial and periprosthetic bone mineral
density through DXA protocols can help identify bone loss in central
and periprosthetic areas in patients with risk factors or osteoporosis.

Experts’ concordance: 83.3%.

Conclusions: Perioperative bone optimization is an approach that
should be considered in all patients who are candidates for arthro-
plasty. We encourage the orthopedic surgeon and multidisciplinary
team to diagnose and treat the arthroplasty candidate’s bone by
screening for bone-loss-related factors, diagnosing osteoporosis, and
starting treatment. Following these recommendations could lower
PPBL, complications, and aseptic revision rates after arthroplasty.
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ACCURACY OF ARTIFICIAL INTELLIGENCE FOR
VERTEBRAL FRACTURE ASSESSMENT BY DXA SCAN
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Background: Established osteoporosis patients with hip fractures
often remain underdiagnosed for osteoporotic vertebral compression
fractures (OVCFs). Our hospital’s standard of care for assessing hip
fracture patients and coexisting OVCFs involves bone mineral density
evaluation using dual-energy X-ray absorptiometry (DXA) scans and
Vertebral Fracture Assessment (VFA) tools. YOLOvVS (You Only
Look Once version 8), a powerful and efficient object detection
model, has the potential to detect occult vertebral collapses, graded by
the Genant classification, aiding in the early identification of OVCFs.
Purpose: To design and validate a multi-stage deep learning system
for the automated detection, localization, and classification of OVCFs
from DXA scans and VFA tools in established osteoporotic patients.
Materials and methods: Data from 548 hip fracture patients who
presented to our hospital from January 2018 to September 2024 were
collected. DXA scan and VFA images of 344 patients were retro-
spectively evaluated. Spine specialists marked and classified fractures
according to the Genant classification (0, 1, 2, 3), considering the
upper and lower endplates and the posterior wall. Radiological
diagnosis confirmed these classifications. YOLOv8 was employed for
vertebral fracture detection. VFA results were categorized into two
precision groups: bounding box-based (B) and mask-based (M).
Model performance was evaluated using recall, Fl-score, mean
average precision (mAP50), and mean average precision across loU
(Intersection over Union) values from 50 to 90% (mAP50-95).
Results: The mean age of the 548 patients (262 female, 286 male)
was 79.82 years (SD 8.62 years). Among them, 138 had inter-
trochanteric fractures, 203 had femoral neck fractures, and 5 had
multiple fractures. The DXA scan and VFA images of 344 patients
were recruited (138 with intertrochanteric fractures and 203 with
femoral neck fractures). Bounding Box-Based Metrics (B) composed
of Precision: 0.6635 (66.35% of predictions were correct), Recall:
0.8803 (88.03% of fractures were detected), F1-Score: 0.7567 (av-
erage of Precision and Recall), mAP50: 0.9609 (excellent
performance in detecting positions at an IoU of 50%), and mAP50-95:
0.6881 (lower accuracy at higher IoU thresholds). Additionally,
Mask-Based Metrics (M) composed of Precision: 0.5827 (lower
precision compared to bounding box-based metrics), Recall: 0.8399
(83.99% of collapsed areas were detected), F1-Score: 0.6880,
mAP50: 0.8937 (good performance), and mAP50-95: 0.5245 (lower
accuracy at higher IoU thresholds). The final image shows an overlap
of 90% between G1 and 81% between G2.

Conclusion: The artificial intelligence model can accurately and
automatically detect and classify OVCFs in established osteoporotic
patients using DXA scans and VFA tools, according to the Genant
classification. While the bounding box-based metrics outperformed
the mask-based metrics, both demonstrated strong potential for clin-
ical applications.
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GLP-1 RECEPTOR AGONISTS AND RISK OF BONE
FRACTURES IN ELDERLY PEOPLE WITH TYPE 2
DIABETES
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Objective: To assess the risk of fractures associated with glucagon-
like peptide 1 receptor agonists (GLP-1 RA) therapy compared to
sodium-glucose cotransporter-2 inhibitors (SGLT-2i) or dipeptidyl
peptidase-4 inhibitors (DPP-4i) therapy in elderly people with type 2
diabetes.

Methods: This nationwide, population-based, cohort study included
individuals with type 2 diabetes, > 65 years, who initiated GLP-1 RA
therapy or one of the comparators during January 2018-October
2022. The primary outcome was the first incident of vertebral, hip,
pelvic, humerus, forearm or rib fracture. Anthropometric and clinical
characteristics of patients, including osteoporosis and risk factors for
fractures, were extracted from the electronic database. People were
followed until fracture, death, or March 2024. After adjusting for
propensity score, hazard ratios (HRs) with 95% confidence interval
(CI) were estimated using stepwise Cox models, and the Fine-Gray
model for competing risks. Subgroup analyses by age, sex, ethnicity,
BMLI, and osteoporosis were performed.

Results: Among 45,222 people, 73.0 + 6.4 years, 50% female,
66.5% were 65-75 years and 31.3% > 75 years. During a median
follow up of 35.3 (interquartile range 24.7-48.0) months, 3,618
(8.0%) had an incident fracture. Among 11,061 new users of GLP-1
RA and 34,161 of the comparator drugs, the overall incidence of
fractures was comparable between groups ((2.82 (95% CI 2.63-3.02)
vs. 2.75 (95% CI 2.65-2.85)), p = 0.53, respectively, per 100 person
years. In multivariate analysis for osteoporotic fractures (adjusted for
multiple risk factors), initiating GLP-1 RA was associated with a 12%
increased risk for bone fractures compared to the control group (HR
1.12, 95% CI 1.03-1.23, p = 0.006). Repeating the analysis for
competing risks, along with conducting various subgroup and sensi-
tivity analyses, yielded results consistent with those of the main
analysis.

Conclusions: Initiation of GLP-1 RA therapy was associated with an
increased risk of incident fractures compared to SGLT-2i and DPP-
4i, among elderly individuals with type 2 diabetes.

OCs5-P424
SARCOPENIA AND ELECTROCARDIOGRAPHIC
MARKERS OF ARRHYTHMIA RISK IN OLDER ADULTS

0. Erdoganl, T. Erdoganz, Z. Fetullahogluz, D. Erbas Sacar3, D.
Seyithanogluz, O. Kumet*, S. Ozkok?, M. A. Karan?, G. Bahat®>
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Faculty of Medicine, Department of Geriatric Medicine/Istanbul
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Lutfi Kirdar City Hospital, Istanbul, Turkiye, 4University of Health
Sciences Turkey, Van Training and Research Hospital, Van, Turkiye
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Background: Cardiac arrhythmias are prevalent among older adults
and significantly increase morbidity and mortality. Sarcopenia, a
progressive skeletal muscle disorder, is associated with systemic
inflammation, oxidative stress, and structural remodeling, potentially
affecting cardiac function. This study investigates the relationship
between sarcopenia and electrocardiographic (ECG) parameters
indicative of arrhythmia risk.

Methods: A cross-sectional retrospective study was conducted with
283 community-dwelling older adults (> 60 years) who underwent
comprehensive geriatric assessments. Sarcopenia was diagnosed
based on the EWGSOP2 criteria, incorporating handgrip strength
(35 kg for male and 20 kg for female) and skeletal muscle mass index
(SMMI) (SMM/BMI). ECG parameters, including QTc interval,
P-wave dispersion, Tp-Tend interval, and fragmented QRS, were
measured. Multivariate logistic regression was performed to analyze
the association between sarcopenia and ECG abnormalities.

Results: Sarcopenia was identified in 35.7% of participants, who were
older (mean age 75.9 £ 6.3 years, p < 0.001) compared to non-sar-
copenic individuals. Fragmented QRS (17.0% vs. 8.2%, p = 0.032)
and atrial fibrillation (6.9% vs. 1.6%, p = 0.038) were significantly
more prevalent in sarcopenic patients. P-wave dispersion, which
reflects atrial electrical heterogeneity and remodeling, a known pre-
dictor of atrial fibrillation, was higher in the sarcopenia group
(51.95 + 16.94 ms vs. 46.79 + 16.66 ms, p = 0.042). Fragmented
QRS, an indicator of heterogeneous ventricular depolarization often
associated with myocardial fibrosis or scarring, was independently
associated with sarcopenia (OR: 2.415, 95% CI 1.051-5.547,
p = 0.038) in multivariate analysis.

Conclusion: Sarcopenia is associated with significant alterations in
ECG parameters indicative of arrhythmia risk, including fragmented
QRS and P-wave dispersion. These findings suggest that sarcopenia
may contribute to electrical remodeling and arrhythmogenesis. Fur-
ther prospective studies are warranted to explore the causal pathways
linking sarcopenia and arrhythmias.

0Cs6-P1298

AN ARTIFICIAL INTELLIGENCE ALGORITHM TO
IMPROVE DIAGNOSIS OF VERTEBRAL FRACTURES
EMBEDDED IN FRACTURE LIAISON SERVICES CAN
REDUCE FRACTURES AND REDUCE COSTS

R. Pinedo-Villanueva', G. Fabiano', F. Clemeno', M. K. Javaid'

"University of Oxford, Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Sciences, Oxford, United
Kingdom

Objective: To estimate the patient benefit and economic impact of
integrating an artificial intelligence (Al)-enabled vertebral fracture
(VF) identification algorithm into optimally-run FLSs.

Material and methods: The Nanox-Al HealthVCF algorithm was
implemented into the radiology workstream of three UK NHS hos-
pitals. The Al analysed existing CT scans and flagged those with
potential moderate/severe fractures for local clinical confirmation.
Patients with confirmed scans were referred to the local FLS for
further assessment and management. Using a microsimulation
model', the impact of the Al on patient outcomes and health and
social care costs was estimated for 1,000 male and 1,000 female
patients with confirmed VF over five years. We used observed FLS
performance metrics before and after Al implementation from the
FLS-Database of England and Wales and expert opinion from FLS
leads to populate the model comparing results under pre-Al observed
FLS to AI optimised-FLS settings.

Results: Subsequent hip, spine or other major osteoporotic fractures
were 6.8% and 4.4% lower under the Al 4 optimised FLS setting for
female and male simulated patients, leading to 44 and 59 quality-
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adjusted life years gained, respectively. Less subsequent fractures led
to lower health and social care resource use: Al + optimised FLS
would save 378 bed days per 1,000 female patients and 206 per 1,000
male patients, with reduced need for long-term institutional care after
a fracture by 17 and 12 fewer years of long-term institutional care,
respectively. FLS costs including medication would be higher under
the AI + optimised FLS but these would be offset, partially for males
and entirely for females, by savings in health and social care leading
to extra costs of £62 per male patient and savings of £117 per female
patient over the five years. The difference was driven by higher risk of
hip after VF for women compared to men.

Conclusion: While VF are common and put patients at high imminent
fracture risk, FLSs have struggled to identify this subgroup. Despite
differences in age and higher mortality, adding Al to flag potential
vertebral fractures can lead to substantial reductions in subsequent
fractures and in health and social care costs. These findings support
the widespread integration of Al into FLSs as both clinically and cost-
effective.
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HIGH-DOSE VITAMIN D THERAPY (300,000 IU MONTHLY):
IMPLICATIONS FOR OSTEOARTHRITIS, OSTEOPOROSIS
AND ARTERIAL STIFFNESS IN VITAMIN-D DEFICIENT
PATIENTS
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'ASA Hospital Sarajevo, Sarajevo, Bosnia & Herzegovina, >KCUS,
Sarajevo, Bosnia & Herzegovina

Introduction: Vitamin D deficiency is associated with skeletal dis-
orders such as osteoarthritis (OA) and osteoporosis (OP), as well as
non-skeletal conditions like arterial stiffness, a marker of cardiovas-
cular health. The use of high-dose vitamin D therapy (300,000 IU
monthly) has gained interest as an efficient means to correct defi-
ciency and improve related health outcomes. In Osteoarthritis, high-
dose regiemens may enhance anti-inflammatory effects. in Osteo-
porosis, clinical studies have shown improvements in lumbar spine
and femoral neck BMD following high-dose vitamin D supplemen-
tation in deficient individuals. Vitamnin D may reduce arterial
stiffness by modulating endothelial function, reducing vascular cal-
cifications, improvement in pulse wave valve velocity and vascular
compliance.

Material and method: The open prospective clinical study of 124
female patients suffering from Osteoarthrits and Osteoporosis, divi-
ded in a two groups by 62 each. The inclusion criteria was Vitamin D
deficiency. Arterial stiffness was measured using Agedio device
providing parameters from pulse wave velocity, central blood pres-
sure, augmentation index, stroke volume etc. All. cardiovasular risk
factors were included in a study and analysed accordingly. High-Dose
Vitamin D Therapy (300,000 IU monthly) was applied intramuscu-
larly and Vitamin D levels were measured one month later. Arterial
stiffness was measured in all after one month accordinigly.

Results: The average age for Osteoarthritis group was 68.5 years and
for Osteoporosis patients 66 years. The vascular age expressed as the
value of arterial stiffness in Osteoarthritis group was app 5 years older

than biological age. In Osteoporosis group this values wass 3 years
difference. Vitamin D level in average was 16,7 ng/ml. After one
month, following high dose Vitamin D application, the vitamin D
level significantly increased to 24,5 ng/ml. Arterial stiffness was
improved to 4 years in group I and to 3 years in group II respectively.
Conclusion: The high dose of vitamin D (300,000 monthly) is highly
effective in a rapidly restoring adequate levels of 25-hydroxyvitamin
D, particularly in individuals with severe deficiency. This regime has
shown efficiency in achieving appropriate serum levels within one
month. This improvement had a postive effectiveness on arterial
stiffness in osteoarthritis and osteoporosis patients.
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DESTRESSING MINDS. STRENGTHENING MUSCLES.
YOGA AND ITS EFFECT ON MUSCLE STRENGTH IN
HEALTHY INDIVIDUALS. A SYSTEMATIC REVIEW AND
META-ANALYSIS OF RANDOMIZED CONTROLLED
TRIALS

P. Bajaj', L. Nagendraz, M. Sarnuel3, M. Chandran®

'1.National University Health System and Ministry of Health
Holdings, Singapore, Singapore, Singapore, ?2.JSS Medical College,
JSS Academy of Higher education and Research, Mysore, India,
Mysore, India, 33.Systematic Review Unit, NUS Yong Loo Lin
School of Medicine, National University of Singapore, Singapore,
Singapore, “Osteoporosis and Bone Metabolism Unit, Department of
Endocrinology, Singapore General Hospital. DUKE NUS Medical
School, Singapore, Singapore

Background: Muscle strength is crucially associated with BMD and
falls risk. Yoga, an ancient practice that in general combines poses
(asanas) and breathing exercises (pranayama), involves seated,
standing, as well as supine postures that target most major muscle
groups. Though its effects on balance, BMD and falls risk have been
evaluated recently”, studies exploring yoga’s effects on muscle
strength have not been systematically reviewed before. We evaluated
randomized controlled trials (RCTs) comparing yoga’s effects on
hand grip strength (HGS) and lower limb strength (LLS) against no
intervention controls (NIC) and active interventions (AC) such as
Pilates, core stabilization exercises, and Taichi in healthy individuals.
Methods: We systematically searched scientific databases following a
predefined protocol. Heterogenous data were qualitatively summa-
rized. We conducted a meta-analysis of studies comparing yoga to
NIC and AC, using standardized mean differences (SMDs) to pool
outcomes.

Results: Twenty-five RCTs involving 1817 participants aged
6-90 years were analyzed. Yoga styles included Hatha, Ashtanga,
Iyengar, Bikram etc. Yoga significantly improved HGS compared to
NIC [SMD 0.50 (95% CI 0.04-0.97); P = 0.03; I> = 77%)]. A single
study that compared yoga to AC reported positive HGS effects, with
no between-group differences. Yoga also significantly enhanced LLS
compared to NIC [SMD 1.51 (95% CI 0.86-2.15); P < 0.00001;
I* = 84%] and AC [SMD 0.44 (95% CI 0.14-0.74); P = 0.004;
I? = 8%]. Intervention lengths, and assessment methods showed sig-
nificant heterogeneity.

Conclusion: Yoga significantly enhances HGS and LLS in healthy
individuals compared to controls, with modest improvement in LLS
and comparable benefits in HGS to AC. Future research should
standardize protocols to better explore optimal yoga practices for
muscle strengthening and their mechanisms.
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Figure 1a : HGS (Yoga vs No Intervention Control)
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Figure 1b : LL strength (Yoga vs No Intervention

Control)

Yoga Active Control Std. Mean Difference Std. Mean Difference
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Objective: The study aims to investigate the association of genetic
variants in bone metabolism-related genes with the risk of osteo-
porosis using high-throughput sequencing technology. By identifying
key genetic contributors, the research seeks to enhance early diag-
nostic strategies and personalize preventive measures for individuals
at high risk.

Material and methods: The study cohort consisted of 456 individ-
uals (recruited at 1st Minsk City Hospital, Belarus), including 251
with osteoporosis and 205 age- and sex-matched controls. DNA was
extracted from peripheral blood, followed by targeted sequencing of
68 genes implicated in bone metabolism using the Illumina platform,
generating an average coverage depth of 100 x . Functional anno-
tations of significant variants were obtained using ANNOVAR and in
silico tools such as SIFT and PolyPhen-2.

Results: A total of 1,238 single nucleotide variants (SNVs) and small
insertions/deletions were identified across the targeted genes. Statis-
tical analysis revealed significant associations between osteoporosis
risk and several genetic variants. In the COLIA] gene, the rs1800012
T allele was associated with a 1.8-fold increased risk (p = 0.002). The
VDR 18731236 variant correlated with reduced BMD (p = 0.005). The
rs9533156 G allele in the RANKL gene was linked to elevated sus-
ceptibility (p = 0.01), while the OPG rs2073617 T allele exhibited a
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Figure 1c : LL strength (Yoga vs Active Control)

protective effect (p = 0.004). Additionally, the rs4754 A allele in the
SPP] gene was associated with decreased BMD (p = 0.003), the
rs2234693 C allele in the ESRI gene was linked to increased osteo-
porosis risk (p = 0.007), and the rs59983488 T allele in the RUNX2
gene was associated with impaired bone formation (p = 0.002).
Pathway enrichment analysis highlighted disruptions in Wnt/p-cate-
nin signaling and osteoclast differentiation as key contributors to
osteoporosis pathogenesis. Variants with predicted deleterious effects
exhibited strong functional relevance in regulatory regions of the
affected genes.

Conclusion: This study underscores the critical role of genetic vari-
ants in bone metabolism-related genes in modulating osteoporosis
risk. These findings provide a foundation for the development of
genetic screening tools and targeted interventions aimed at reducing
osteoporosis-related morbidity and mortality.
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The research aim was to study sarcopenia and bone health parameters
depending on the presence of various osteoporotic fractures in post-
menopausal women.

Materials and methods: In the single-centre study, we examined 139
females aged 51-87 years (mean age 69.2 + 7.8 years), divided into
three groups: 1—healthy subjects without any previous fractures
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(n = 50), 2—patients with previous forearm fractures (FFs, n = 39)
and women with previous vertebral fractures (VFs, n = 50).
Anthropometric measurements, including height, weight, and body
mass index, were obtained using standard clinical methods. Muscle
strength was evaluated using hand dynamometry and the “sit-to-s-
tand” test. Muscle mass (appendicular muscle mass (ALM) and
appendicular muscle mass index) was determined using dual-energy
X-ray absorptiometry (DXA, Hologic). The diagnosis of sarcopenia
was confirmed using EWGSOP2 criteria. Also, by DXA, we mea-
sured bone mineral density (BMD) in the lumbar spine (LS), femoral
neck (FN), total hip (TH) and radius as well as trabecular bone score
(TBS).

Results: The examined did not differ in age, main anthropometric
parameters (height, weight and body mass index) and menopausal
status (menopause age and duration of postmenopausal period).
However, the increased risk of confirmed sarcopenia was revealed in
the patients with VFs (OR = 2.71, 95% CI 1.02-7.20; p = 0.045) but
not in subjects with FFs (OR = 0.60, 95% CI 0.18-1.95; p = 0.40).
FN and TH BMD were significantly lower in patients with various
osteoporotic fractures (FN BMD—group 1: 0.70 & 0.14; group 2:
0.63 £ 0.10; group 3: 0.61 % 0.09 g/cm?, respectively, F = 9.96;
p = 0,00009) whereas LS BMD and TBS were reliable lower only in
subjects with VFs (LS BMD-—group 1: 0.89 £ 0.19; group 2:
0.83 + 0.16; group 3: 0.80 % 0.14 g/cm?, respectively. TBS—group
1: 1.23 £ 0.10; group 2: 1.21 £ 0.08; group 3: 1.17 & 0.10 un.,
respectively). We did find significant differences in radius BMD and
ALM parameters depending on the presence and types of osteoporotic
fractures. Also, we did not reveal reliable differences in muscle
strength parameters between patients from the study groups.
Conclusion: Patients with VFs have lower bone strength and quality,
as well as an increased risk of sarcopenia compared to subjects
without previous fractures, which should be counted in their
management.
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Background: Low back pain (LBP) is the most common type of
musculoskeletal pain, thus it is one of the most commonly encoun-
tered conditions in Physical and Rehabilitation Medicine. According
to WHO guideline; Chronic primary low back pain (CPLBP) is
defined as; a persistent or recurrent pain experience of more than three
months that is not reliably attributed to an underlying disease process
or structural lesion. (2)

The physicians who are primarily responsible for the nonsurgical
management of LBP are physiatrists.

Objective: Our present study aimed to investigate the approaches of
physiatrists to low back pain across Europe. Preferences, tendencies,
and priorities in the diagnosis, management, and treatment of LBP, as
well as the epidemiological data pertaining to LBP in PRM practice
were evaluated in this Europe-wide study.(1)

Methods: A cross-sectional descriptive survey study was undertaken
to define the clinical approach of physiatrists for low back pain. An
internet based-survey was prepared and distributed to physiatrists of
the European countries by email. The responses were collected in an
online survey site (SurveyMonkey®). A total of 576 physiatrists from
most European countries participated in the survey.(1)

Results: The results show that physiatrists frequently deal with
patients with LBP in their daily practice. Most patients are not
referred to other departments and are treated with various conserva-
tive methods. Less than one-fifth of patients are primarily referred for
surgery. The physiatrists believe that a clear diagnosis to account for
cases of low back pain is rarely established. The most common
diagnosis is discopathy. History and physical examination remain the
most valuable clinical evaluation tools for low back pain according to
physiatrists. Less than half the patients require a magnetic resonance
imaging. Non-steroidal anti-inflammatory drugs are the most com-
monly prescribed drugs for low back pain. Exercise, back care
information, and physical therapy are the preferred conservative
treatments. More than half of the physiatrists offer interventional
treatments to patients with low back pain.

Conclusion: Our present study is a preliminary report that presents
the attitudes of European physiatrists in the management of low back
pain. Further researches are warranted to standardize the conservative
management of LBP.(1)

The WHO guideline addresses the following overarching question:

“What are the health and well-being benefits and harms of non-
surgical interventions in the management of chronic primary low back
pain, with or without spine-related leg pain, in community-dwelling
adults in primary or community care settings, including older people
(60 years and older), compared with placebo, no intervention or usual
care?”(2) In this presentation,the details of our research and the
recommendations of WHO guideline for non-surgical management of
chronic primary low back pain in adults in primary and community
care settings will be presented and discussed in details.
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Background: LOW BACK PAIN (LBP) is the leading muscu-
loskeletal contributor of disability worldwide, with increasing
prevalence and inflicts a significant burden on the individuals affec-
ted, and limits mobility and activities, leading to early retirement
from work and to reduced quality of life (1-3).

Aim: This update provides an evidence based overview of the
important strategies in diagnosis and management of individuals with
low back pain (LBP). With a good management of LBP the aim is to
reduce borders for activities and participation in daily life caused by
LBP and to improve the quality of life.

Methods: Reviews, meta-analysis, guidelines with the keywords low
back pain, diagnosis, therapy, non-pharmacological and non-surgical

@ Springer


https://doi.org/10.3233/BMR-171001

Aging Clin Exp Res

approaches or management, rehabilitation were reviewed by PubMed-
listed publications until January 10th 2025.

Results: In every stage of diagnosis and management of LBP it is
important to plan and deliver a holistic and person-centered care
(information and shared decision, support to understand the nature of
LBP, managing expectations regarding pain and recovery, showing
individual ways how to perform regular valued activities, with respect
to the person’s needs, contexts, preferences, capacities and comor-
bidities), based on a biopsychosocial approach (4).

For Diagnosis of LBP recommendations focus on standardized
comprehensive clinical evaluations combining patient medical history
including psychosocial factors, and physical examination, but selec-
tive imaging only when red flags are present (e.g., suspected
malignancy, fractures). In a first diagnosis stage it is important to look
at red flags and rule out serious pathologies or identify specific causes
of LBP. In 85-95% of cases, its specific etiology is not clear, and
therefore, it is known as non-specific (NSLBP). Most of the episodes
of NSLBP improve significantly in the first 6 weeks, although 6% and
up to 40% seem to experience symptoms beyond 3 months, which is
classified as chronic (CNSLBP). (5,6) Therefore risk factors for
chronicity (yellow flags), psychosocial factors should be assessed
already in the early acute state of LBP and if present to start early a
multidisciplinary care.(7) The assessed restrictions in activities of
daily life and the attention to psychosocial factors and comorbidities
should guide us when selecting therapy and rehabilitation
strategies.(7,8,9).

Following non-surgical Management strategies should be offered
especially for chronic LBP as part of care in most contexts as Rec-
ommendations in favor (4):

Structured and standardized education/advice, some physical
therapies (exercise programmes, needeling therapies, manual therapy/
spinal manipulative therapy, massage), some psychological therapies
(cognitive behavioural therapy, operant therapy), some medicines/
pharmacological therapies (first line non-steroidal anti-inflammatory
drugs (NSAIDs, not to older people), topical Cayenne pepper [in other
guidelines/reviews also muscle relaxants, but not topical Cayenne
pepper]), Multi-component biopsychosocial care (that addresses at 2
or more factors that may influence a pain experience—physical,
psychological, [and/] or social).

Recommendations against (4) as part of routine care in most
contexts were some physical therapies (traction ultrasound, TENS,
lumbar braces/belts), some medicines (opioid analgesics, antidepres-
sants, anticonvulsants, skeletal muscle relaxants, glucocorticoids,
injectable local anaesthetics, Devil’s claw, White willow), pharma-
cological weight loss.

Differences of guideline recommendations
(4,7,8,9,10,11,12,13,14,15,16) for non-pharmacological and pharma-
cological therapies/management strategies for LBP (focus to NSLBP)
will be discussed within the presentation. As management approaches
the following Non-Pharmacologic treatments (increasingly recom-
mended over Pharmacological approaches) are partly recommended
(without a single best evidence/recommendation for one of the non-
pharmacological treatments): education for self-management, gen-
eral-/muscle  strengthening-/endurance-/aerobic-/aquatic ~ exercise,
mind body exercise (MBE) like Pilates/Tai Chi/Yoga, cognitive
behavioral therapy, Mindfulness-based stress reduction, Multidisci-
plinary comprehensive biopsychosocial/Multimodal care,
occupational therapy, Massage, Heat wrap, Spinal manipulation,
Acupuncture). For chronic LBP one may consider as pharmacological
treatment antidepressants or anticonvulsants for neuropathic pain
management.

Discussions and conclusions: In every stage of diagnosis and man-
agement of LBP a person-centered approach should be sought. Within
the diagnosis red flags (signs for serious pathologies or dangerous
courses), yellow flags (risk factors for chronicity), the individual
capacity for activities and participation, and comorbidities should be
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assessed. Selective imaging should be made only when red flags are
present.

The aim in management of LBP is to support those affected by LBP
for best possible performance in their daily life for valued activities
based on the assessed individual factors with non-pharmacologic (e.g.
education including self-management, exercise, MBE, cognitive
behavioral therapy, Multidisciplinary biopsychosocial care) and
pharmacologic (NSAIDs as first line) strategies, also in combination
if necessary for return to their valued activities.
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NSS3
WHAT DO WE KNOW ABOUT PREFERENCES OF
PATIENTS AT RISK FOR FRACTURES?

L. Nagendral‘2

17SS Medical College, Mysore, India, “Maastricht University,
Maastricht, Netherlands

Poor adherence to anti-osteoporosis treatments is a significant barrier
to optimal disease management, partly due to a misalignment between
treatment characteristics and patient preferences. This presentation
will share findings from a recently published systematic review of 14
quantitative preference studies involving 4714 participants (Hintzp-
eter et al. The Patient 2024 Nov;17(6):619-634). These studies
focused on the relative importance of various treatment attributes,
with process-related attributes (50%) and outcome-related attributes
(40%) being the most frequently studied. The review revealed that
treatment efficacy was the most important factor for patients,
outweighing considerations such as administration methods, cost, and
side effects. Preference heterogeneity was observed in 86% of the
studies, highlighting diverse patient priorities. These findings
emphasize the need to incorporate patient preferences into osteo-
porosis treatment planning to improve adherence and clinical
outcomes. By aligning treatment options with individual preferences,
healthcare providers can foster more patient-centered care, leading to
better outcomes for patients at risk of osteoporosis-related fractures.

NSS4

INTEGRATING PATIENTS PREFERENCES AND
PERSPECTIVES INTO OSTEOPOROSIS CARE AND POLICY
DEVELOPMENT: AN ACADEMIC PERSPECTIVE

M. Hiligsmann'
"Maastricht University, Maastricht, Netherlands

This presentation will explore four critical themes in integrating
patient preferences and perspectives into osteoporosis care and policy
development from a research-focused viewpoint. These themes
include: 1) roles of patient preferences in decision-making, 2)
empowering patients through shared decision-making, 3) leveraging
patient-reported outcomes to elevate the patient voice, and 4)
enhancing patient involvement in research and policy development.
Through the presentation of scientific examples, we will discuss key
lessons learned from research, offering practical insights on how
patient preferences and perspectives can be meaningfully incorpo-
rated into clinical practice, research, and policy decisions. The goal is
to provide the audience with actionable strategies and tools to
enhance patient engagement in osteoporosis care and research,
ensuring that patient experiences, preferences, and needs are
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authentically reflected in the decision-making process across all levels
of healthcare and policy development.

NSS5

INTEGRATING PATIENT PREFERENCES AND
PERSPECTIVES INTO OSTEOPOROSIS CARE AND POLICY
DEVELOPMENT: THE PATIENT PERSPECTIVE

A. Botto-Van Bemden'

"Musculoskeletal Research International, Miami, United States

This presentation will explore four key themes in integrating patient
preferences and perspectives into osteoporosis care and policy
development from the patient’s point of view. These themes include:
1) roles of patient preferences in decision-making, 2) empowering
patients through shared decision-making, 3) leveraging patient-re-
ported outcomes to elevate the patient voice, and 4) enhancing patient
involvement in research and policy development. Practical examples
and lessons learned from patient engagement will be shared, equip-
ping attendees with strategies to promote genuine patient involvement
in shaping care and policy. The goal is to provide the audience with
actionable strategies and tools to enhance patient engagement in
osteoporosis care and research, ensuring that patient experiences,
preferences, and needs are authentically reflected in the decision-
making process across all levels of healthcare and policy
development.

NSS6
A MESSAGE FROM THE BONE: HOW BONE-SECRETED
FACTORS AFFECT MUSCLE GROWTH AND FUNCTION

G. Duque'

'Dr. Joseph Kaufmann Chair in Geriatric Medicine; Faculty of
Medicine and Health Sciences, McGill University; Principal
Investigator-Bone, Muscle, and Geroscience Group-Research
Institute of the McGill University Health Centre, Montreal, Canada

Bone-secreted factors play a significant role in regulating muscle
growth and function, a relationship often referred to as “bone-muscle
crosstalk.” Bones secrete various signaling molecules, known as
osteokines, as well as extracellular vesicles containing microRNAs,
which influence muscle tissue in ways that are increasingly recog-
nized as essential for musculoskeletal health. These bone-secreted
factors include anabolic factors such as osteocalcin or Insulin-Like
Growth Factor-1 (IGF-1) and catabolic or inhibitory factors such as
Fibroblast Growth Factor 23 (FGF23), RANKL, or sclerostin. Bone
diseases, such as osteoporosis, affect the profile and message of these
factors by favouring the secretion of catabolic/inhibitory osteokines
and microRNAs. This is considered one of the pathophysiological
mechanisms of osteosarcopenia. This side of the bone-muscle inter-
action is critical for maintaining muscle mass and function throughout
life. Therapies targeting specific bone-secreted factors, like osteo-
calcin supplementation, or RANKL and sclerostin inhibition, are
under investigation for treating age-related muscle weakness and
promoting overall musculoskeletal health.
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NSS7
THE ROLE OF FAT IN MUSCLE/BONE CROSSTALK: AN
ADDITIONAL COMPLEX PLAYER

T. Kim'

! Assistant Professor of Medicine at UCSF and Staff Physician at the
San Francisco VA Health Care System, San Francisco, United States

Fat tissue, particularly the fat found within and around muscles and
bones, plays a significant role in the crosstalk between those two
tissues, influencing both muscle and bone health. Fat cells secrete
various signaling molecules called adipokines, which impact muscle
and bone function, metabolism, and inflammation. Fat stored within
muscles is increased in aging, obesity, and metabolic diseases.
Excessive intermuscular adipose tissue (IMAT) is associated with
reduced muscle strength and function, potentially due to infiltration of
inflammatory cells, reduced muscle quality, and affects on muscle
regeneration. High levels of marrow fat can negatively impact bone
density and strength by competing with osteoblasts for stem cell
precursors, reducing bone formation. Marrow fat cells also secrete
pro-inflammatory cytokines, contributing to a local environment that
favors bone loss and may impair bone-muscle communication. Sys-
temically, excess adipose tissue, especially in obesity, leads to chronic
low-grade inflammation through the release of inflammatory cytoki-
nes like TNF-o and IL-6. In bone, this chronic inflammation can
accelerate bone resorption (breakdown) and suppress bone formation,
contributing to osteoporosis and increasing fracture risk and in
muscle, inflammatory cytokines promote muscle catabolism, leading
to muscle wasting and reduced function, a phenomenon seen in both
aging and obesity. Fat quantification in muscle and bone could be
used as a diagnostic tool for osteosarcopenia and a predictor of
adverse outcomes associated with this condition. In addition, target-
ing adipokines, reducing intramuscular and marrow fat, and
controlling inflammation are potential therapeutic strategies to
improve bone and muscle health in conditions involving fat
dysregulation.

NSS8

A MESSAGE FROM THE MUSCLE: HOW MUSCLE-
SECRETED FACTORS AFFECT BONE METABOLISM AND
FUNCTION

0. D. Messina!

'Rheumatologist, Investigaciones Reumatologicas y Osteologicas
(IRO) Medical Center, Buenos Aires, Argentina

Muscle tissue communicates with bone through various signaling
molecules called myokines. These muscle-secreted factors influence
bone metabolism, growth, and overall function. Irisin, which is
released by muscles during exercise, promotes osteoblast activity,
leading to increased bone formation. In contrast, myostatin is a
negative regulator of muscle growth and, when overexpressed, can
reduce muscle mass and lead to weaker bones. Inhibition of myostatin
has been associated with increased bone formation, highlighting its
role in the muscle-bone relationship. IGF-1 from muscle promotes
bone formation and repair by stimulating osteoblast proliferation and
differentiation. Higher levels of IGF-1 are linked to improved bone
density and strength. IL-6 is released by muscles during exercise and
has a complex role; in controlled amounts, it can stimulate bone
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formation. However, chronic high levels of IL-6 (often found in
inflammation) can lead to bone resorption and osteoporosis. Overall,
these muscle-derived factors, together with muscle-secreted micro-
RNAs, are critical in maintaining bone health and preventing bone-
related diseases. Exercise, which enhances the release of many ben-
eficial myokines, is often recommended to strengthen both muscle
and bone through this interconnected pathway.

NSS9
RISK FACTORS FOR VERTEBRAL FRACTURE
1

P. Hadji
'Frankfurt Center of Bone Health and Endocrinology and Philipps-
university of Marburg, Frankfurt/Main, Germany

Osteoporosis, a condition characterized by low bone mineral density
(BMD), is a primary contributor to vertebral fragility. Studies indicate
that individuals with osteoporosis have a significantly higher risk of
sustaining vertebral fractures, even from minor falls or everyday
activities.Vertebral fractures hereby represent a major health issue,
particularly among the aging population, leading to significant mor-
bidity, disability, and increased healthcare costs.

Age is one of the most critical risk factors, with the incidence of
vertebral fractures rising in individuals over 50 years. Post-
menopausal women are particularly vulnerable due to the rapid
decline in estrogen levels, which plays a crucial role in maintaining
bone density. Gender differences also play a significant role, as
women are more likely to experience vertebral fractures than men,
primarily due to hormonal changes and differences in peak bone
mass. However, men are not exempt, especially those with risk factors
such as low testosterone levels or chronic diseases that affect bone
health.

Lifestyle factors are equally important in assessing fracture risk.
Sedentary behavior, smoking, and excessive alcohol consumption,
poor vision, balance issues, and unsafe living conditions can increase
the likelihood of falls have been linked to decreased bone density and
increased fracture susceptibility. Regular physical activity, particu-
larly weight-bearing exercises, is essential for maintaining bone
strength and reducing the risk of fractures.

Comorbid conditions significantly influence the likelihood of
vertebral fractures. Chronic diseases such as rheumatoid arthritis,
diabetes, and chronic kidney disease can lead to bone loss and
increase fracture risk. Additionally, certain medications, particularly
long-term use of corticosteroids, have been shown to adversely affect
bone health, further elevating the risk of vertebral fractures.

The lecture aims to provide a comprehensive overview of the
multifactorial risk factors associated with vertebral fractures,
emphasizing the need for early identification and intervention.

NSS10

GERMAN GUIDELINE FOR THE DIAGNOSIS AND
TREATMENT OF OSTEOPOROTIC THORACOLUMBAR
VERTEBRAL FRACTURES

A. Kurth'

'Orthopaedic Institute Dr. Baron&Colleagues and Goethe University
Frankfurt, Frankfurt/Main, Germany

Osteoporosis is currently one of the most common diseases among the
aging population. One of its most significant clinical consequences is
the occurrence of various bone fractures, with vertebral compression
fractures being particularly noteworthy. Every year, up to 400,000
such vertebral fractures are diagnosed in Europe, particularly affect-
ing elderly patients. Classifications for osteoporotic fractures have

existed for over 50 years, but only a few have been widely adopted
into clinical practice. The primary goal of any treatment for osteo-
porotic vertebral fractures is pain reduction and the rapid mobilization
of patients. Conservative treatment can achieve reliable pain relief,
early mobilization, prevention of additional fractures, and the
preservation of quality of life. Surgical treatment is indicated only if
these goals cannot be accomplished through conservative therapy
alone.

In German-speaking regions, the OF classification is increasingly
used for the classification of osteoporotic fractures. This classifica-
tion, developed through a validated consensus process by the
Osteoporotic Fractures Working Group of the DGOU, consists of 5
subgroups (OF 1 to OF 5) and is based on conventional X-ray, MRI,
and CT imaging. The new guidelines include 50 recommendations on
diagnostics, conservative treatment (such as orthotics, pain manage-
ment, and physical therapy), surgical interventions (vertebroplasty,
kyphoplasty, ventral and dorsal instrumentation, implants, prophy-
lactic cement augmentation, etc.), rehabilitation, complications, and
follow-up.

NSS11
30 YEARS OF KYPHOPLASTY: A MILESTONE IN SPINE
CARE IN OSTEOPOROSIS

R. Pﬂugmacher1

!Chief Physician Clinic for Orthopaedics and Spinal Surgery at
Mechernich Hospital, Mechernich, Germany

Kyphoplasty, a minimally invasive procedure designed to treat ver-
tebral compression fractures, has transformed spine care over the past
30 years. First introduced in the early 1990s, it represented a signif-
icant breakthrough in addressing the debilitating effects of
osteoporosis and spinal trauma, offering patients a chance to regain
mobility and alleviate chronic pain.

The innovation began with the use of balloon-assisted bone aug-
mentation, allowing the restoration of vertebral height and the
stabilization of fractures using polymethylmethacrylate (PMMA)
cement. Early adopters quickly recognized its potential to reduce
pain, improve spinal alignment, and enhance the quality of life in
patients who previously had limited options beyond conservative
management or invasive surgery.

Over the decades, kyphoplasty has undergone significant
advancements. Early techniques have been refined, making the pro-
cedure safer, more effective, and accessible to a broader range of
patients. Innovations in imaging technology, such as real-time fluo-
roscopy, have improved procedural accuracy, while the development
of biocompatible materials has reduced complications associated with
cement leakage.

Clinical studies over the years have solidified kyphoplasty’s role
as a preferred treatment for osteoporotic fractures, particularly in
elderly populations. Research has consistently demonstrated its ability
to provide immediate pain relief and improved functional outcomes
compared to non-surgical options. Additionally, the procedure has
expanded to treat fractures caused by cancer metastases and traumatic
injuries.

Today, kyphoplasty is a cornerstone of minimally invasive spine
surgery, performed worldwide with excellent success rates. Its evo-
lution over three decades is a testament to the intersection of
innovation and clinical expertise, transforming the landscape of spine
care. As we look to the future, ongoing research into materials and
techniques promises to further enhance outcomes and expand the
applications of this remarkable procedure. Kyphoplasty’s journey is a
true reflection of progress in modern medicine.
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NSS12
UNDERLYING BONE HEALTH: IS IT IMPORTANT TO
SURGICAL OUTCOMES?

P.D. CummingsI
I'TOCA at Banner Health, Scottsdale, Arizona, United States

Compromised bone health, sarcopenia, and associated risk factors are
prevalent in patients undergoing orthopaedic surgical procedures.
Failure to recognize these factors pre-operatively can lead intra- and
post-operative complications affecting overall outcomes. Related
complications or failures secondary to compromised bone health are
associated with increased health care costs, prolonged or repeated
surgeries and/or hospitalizations, decrease in patient function, and an
overall increase in patient morbidity and mortality.

NSS13
ORTHOPAEDIC SURGERIES AFFECTED BY
COMPROMISED BONE HEALTH

N. Koumontzis'
'Student at University of West Virginia, West Virginia, United States

Bone health, sarcopenia, and associated risk factors significantly
impact the outcomes of various orthopedic surgeries. Unfortunately,
many patients’ lack of bone integrity is often unrecognized in the pre-
operative period, leading to compromised surgical results. Joint
replacement surgeries are highly affected as poor bone quality
increases the risk of implant loosening or failure. Spinal surgeries,
including spinal fusion and vertebroplasty, rely on strong bone to
achieve proper fusion and stability. Fracture repair procedures often
face challenges in osteoporotic or brittle bones, where screws and
plates may not hold effectively. Procedures like rotator cuff repairs
and ligament reconstructions involving bone anchors and other
methods of fixation are less secure in compromised bone. Ultimately,
bone integrity is a determining factor in the durability and success of
many orthopedic procedures and must be accurately assessed prior to
surgical intervention.

NSS14

DEVELOPMENT OF PRE- AND POST-OPERATIVE BONE
HEALTH PROGRAMS FOR ORTHOPEDIC SURGICAL
PATIENTS

1. EsgositoI
'TOCA at Banner Health, Scottsdale, Arizona, United States

Early recognition and treatment of pre-operative compromised bone
health is paramount for the optimization of orthopaedic surgical
outcomes. Unfortunately, recognition of compromised bone health in
some patients is not realized until the intra- or post-operative period.
Utilizing our individualized 4-Pillar Assessment, we will provide
practitioners with the necessary tools to perform a comprehensive
bone health assessment and examination. From this information
Health Care Professionals can develop a Multidisciplinary Assess-
ment Profile (MAP) and an Integrated Care Plan (ICP) for treatment.

NSS15
WHAT DID BASIC RESEARCH TELL US?

A. Peri!

"Pituitary Diseases and Sodium Alterations Unit, Endocrinology,
Careggi University Hospital, University of Florence, Florence, Italy
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Hyponatremia is the most common electrolyte disorder among hos-
pitalized patients, with a prevalence of about 30%, and the most
frequent etiology is the syndrome of inappropriate antidiuresis
(SIAD). Interestingly, an association between mild, chronic hypona-
tremia and bone loss and fractures has been reported. The
mechanisms underlying bone alterations in hyponatremia have been
investigated in vivo and in vitro. Experimental data obtained from a
rat model of SIAD and from murine pre-osteoclast cell cultures
demonstrated that low extracellular [Na™] is associated with a
reduced trabecular and cortical bone content and with increased
osteoclastogenesis and bone resorptive activity. These findings are not
surprising, if we consider that about 30% of total body sodium resides
in the bone and slightly less than half of it is exchangeable with the
serum pool. Thus, it can be hypothesized that chronic sodium
depletion might promote the mobilization of bone stores with con-
sequent demineralization. The maintenance of bone homeostasis is
based on the dynamic balance between matrix deposition and
resorption. Matrix deposition is warranted by osteoblasts, which
derive from mesenchymal stromal cells (MSCs). MSCs establish
functional relationships with other bone marrow resident cells and
contribute to the generation of a complex microenvironment that
affects bone homeostasis. Noteworthy, it has been shown that in low
extracellular [Na*] human MSCs are preferentially committed to
differentiate toward an adipogenic phenotype at the expense of
osteogenesis. A similar shift has been demonstrated in osteoporosis
due to different causes. Furthermore, the binding of vasopressin,
which is involved in the etiopathogenesis of hyponatremia due to
SIAD, to the vasopressin type la receptor increases the formation of
bone-resorbing osteoclasts and at the same time inhibits osteoblas-
togenesis. Overall, the available data strongly support a role of low
[Na*] in promoting bone loss.

NSS16
HYPONATREMIA AND BONE DENSITY

L. Potasso'

'Department of Endocrinology, Diabetology and Metabolism,
University Hospital Basel, Basel, Switzerland

In the past decades, both preclinical and clinical studies as well as
case reports have suggested a possible causal relationship between
chronic hyponatremia (serum sodium < 135 mmol/l) and bone loss.
In humans, many studies investigated the possible relationship
between hyponatremia and bone, using both bone mineral density
(BMD) measured by dual-energy x-ray absorptiometry (DXA) and
markers for osteoblasts’ (serum PINP, osteocalcin) and osteoclasts’
(serum CTX, NTx-creatinine ratio) activation.

In 2009, analysis of data from NHANES III study showed
increased odds for hip osteoporosis in hyponatremic adults'. These
results were in line with those of a metanalysis from 2016, showing
lower hip BMD in hyponatremic patients’. In 2016, a secondary
analysis of the INSIGHT trial showed a significant decrease of bone
resorption index (urine NTx-creatinine ratio divided by serum
osteocalcin) in the tolvaptan group®. In 2019, a case report showed a
normalized DXA in a patient with 11 years valproic acid induced
hyponatremia after discontinuation of valproic acid and resolution of
hyponatremia4. More recently, our group performed two secondary
analyses in patients with the syndrome of inappropriate antidiuresis
(SIAD) showing that hyponatremia normalization increases bone
formation index (the ratio between PINP and CTX), primarily posi-
tively affecting PINP>S. Moreover, another analysis of data from
NHANES in 2024 showed that mild hyponatremia is associated with
loss of bone mass at the hip measured by DXA, but not with relevant
changes in trabecular bone score’. These findings show a relevant
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interaction between hyponatremia and bone density, suggesting
hyponatremia correction to mitigate bone-related complications.
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HYPONATREMIA, FALLS AND FRACTURES
P. Tzoulis!

'Department of Medicine, Univesity College London, London, United
Kingdom

Objectives: The key objectives of this review are to summarise the
evidence to date about the association of hyponatremia with falls and
fractures, exploring the related pathophysiological mechanisms, and
to suggest a practical approach in day-to-day care in order to improve
patient outcomes.

Materials and methods: We conducted an extensive PubMed search
until October January 2025 with the combination of the following
keywords: “hyponatremia’ or ’sodium’ or SIADH’ and ’falls’ or
’fractures’ or ’bone’, as MeSH Terms.

Results: Review of numerous observational studies confirms a sig-
nificant independent association of, even mild, hyponatremia with
two- to three-fold increase in the occurrence of bone fractures.
Hyponatremia is a risk factor for osteoporosis with a predilection to
affect the hip, while the magnitude of association depends on the
severity and chronicity of hyponatremia. Chronic hyponatremia
increases the risk for falls by inducing gait instability and neu-
rocognitive deficits. Besides the detrimental impact of hyponatremia
on bone mineral density and risk of falls, it also induces changes in
bone quality. Emerging evidence suggests that acute hyponatremia
shifts bone turnover dynamics towards less bone formation, while
hyponatremia correction increases bone formation.

Conclusions: The key unanswered question whether treatment of
hyponatremia could lower fracture risk highlights the need for
prospective studies, evaluating the impact of sodium normalization on
bone metabolism, incidence of falls and occurrence of fractures.
Recommendations for clinical approach should include measurement
of serum sodium in all individuals with fracture or osteoporosis. Also,
hyponatremia, as an independent risk factor for fracture, should be
taken into consideration when estimating the likelihood for future
fragility fracture and in clinical decision-making about pharmaco-
logical therapy of osteoporosis. Until it is proven that normalization
of sodium can lower fracture occurrence, correcting hyponatremia
cannot be universally recommended on this basis, but should be
decided on a case-by-case basis.

NSS18

ADVANCING OSTEOARTHRITIS TRIALS AND
THERAPEUTIC DEVELOPMENT THROUGH CLINICAL
PHENOTYPING AND MOLECULAR ENDOTYPING

A. Mobasheri!>>*

lUniversity of Oulu, Oulu, Finland, >State Research Institute Centre
for Innovative Medicine, Vilnius, Lithuania, >Sun Yat-sen University,
Guangzhou, Guangdong, China, *Université de Liége, Liége, Belgium

Background: Osteoarthritis (OA) is the most prevalent form of
arthritis and a leading cause of pain and mobility impairment
worldwide. OA is a mechano-inflammatory joint disease character-
ized by progressive cartilage degradation, synovial inflammation, and
structural changes in subchondral bone and other joint tissues.
Emerging evidence reveals that OA is a heterogeneous and complex
disease, encompassing diverse clinical phenotypes and distinct
molecular endotypes (Mobasheri and Loeser, 2024). Clinical pheno-
types refer to observable traits and patient characteristics, while
molecular endotypes capture the underlying biological mechanisms
and molecular signatures driving the disease. Despite this knowledge,
conventional therapeutic approaches and most OA clinical trials have
not sufficiently accounted for this variability, often resulting in sub-
optimal outcomes.

Objective: This presentation will synthesize evidence from recent
biomarker-focused research to underscore the critical role of molec-
ular endotyping in developing targeted disease-modifying
osteoarthritis drugs (DMOAD:s).

Methods: A comprehensive review of the literature was undertaken,
focusing on the identification of OA phenotypes and endotypes and
their implications for therapeutic development.

Results: Variability in terminology notwithstanding, research from
the recently completed Innovative Medicines Initiative IMI-
APPROACH project (Angelini et al., 2022; Hannani et al., 2025) and
ongoing programs such as ERA-NET Neuron GO-PAIN and the
COST Action CA21110 (NetwOArk) has underscored the importance
of molecular endotypes. These subtypes, defined by distinct molecular
mechanisms, provide a framework for more precise molecular clas-
sification of OA. This enables the development of more effective,
personalized therapeutic strategies (Hannani et al., 2024).
Conclusion: As evidenced by IMI-APPROACH and validated in
OAI-FNIH, integrating biochemical markers, imaging data, and
clinical features can uncover molecular endotypes with distinct
therapeutic responses. Panels of biochemical markers show potential
for identifying disease subgroups and enriching clinical trials with
treatable endotypes. This molecular stratification enhances trial effi-
ciency and therapeutic outcomes by selecting patient subsets most
likely to benefit from specific treatments. Future research should
prioritize multi-omics data integration to refine molecular endotyping
approaches and evaluate their utility in clinical trial settings,
advancing the development of targeted OA therapies.
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ENDOTYPING OSTEOARTHRITIS BY INTEROGATING
THE PATHOBIOLOGAL BIOACTIVITY PRESENT IN
OSTEOARTHRITIC SYNOVIAL FLUID

T. J. M. Welting'

'Professor of Molecular Cartilage Biology-Department of Orthopedic
Surgery-Maastricht University and Maastricht University Medical
Center, Maastricht, Netherlands

Objective: Tools for identifying osteoarthritis patient endotypes are
needed to develop targeted therapies and select the right patient for
the right treatment. The biomolecular influence of OA-SF on cell
signaling responses may provide cell-integrated information on the
broader pathobiological status of joints and could provide a novel
means to endotypes OA. The aim of this study was to develop a set of
cell-based transcription factor activity reporter assays as explorative
tools to endotype OA-SF.

Methods: SW1353 Nano-luciferase transcription factor activity
reporter cell lines were developed for NFkB, SRE, SRF, AP1, cAMP
and SIE. These reporter assays were used to scree SFs of 160 end-
stage knee OA patients. K-means clustering was used to identify OA-
SF subgroups from the cell reporter data. The Pearson’s r coefficient
was determined for each reporter combination. RNAseq was per-
formed on SW1353 cells stimulated with OA-SFs from subgroups.
Multivariable regression analysis was performed to develop a reporter
assay-based OA-SF scoring method.

Results: K-means clustering of the OA-SF-induced reporter responses
identified three OA-SF subgroups. To study the biological effects of
the OA-SF subgroups, SW1353 cells were stimulated with OA-SF
from the subgroups. RNAseq analyses on these samples demonstrated
that two of the three OA-SF subgroups induced transcription of
ribosome-related genes (“high-translation groups”). The other sub-
group did not provoke this response (“low-translation group”).
Correlation analysis showed that five reporters (NFxB, SRE, SRF,
AP1 and CRE) correlated highly with each other (Pearson’s r > 0.75).
SIE responses correlated poorly with the other reporter assays
(— 0.25 < Pearson’s r < 0.25), indicating that the OA-SF-induced
SIE cell signaling response is unique from the other tested reporters.
Using multivariable regression, it was identified that the combination
of AP1 and SIE responses separated the low-translation group from
the high-translation groups almost as efficiently as the six reporters
combined. Ongoing work is focusing on validating this scoring sys-
tem using an independent cohort of OA-SFs.

Conclusion: We identified two groups of OA-SF endotypes that differ
in their capacity the induce transcription of ribosome-related genes,
and which can be stratified using a combination of the SIE and AP1
cell reporter assays. This may provide a novel basis to separate OA
endotypes.

NSS20
INSIGHTS INTO OA ENDOPHENOTYPES FROM RECENT
CLINICAL TRIALS

P. Conaghan1

'University of Leeds/Musculoskeletal Medicine/Chapel Allerton
Hospital, Leeds, United Kingdom

The OA field has struggled to find biomarkers reflective of underlying
mechanistic pathways, that would define an endotype. New data from
recent trials may provide insights into one pathway.

Although interleukin-1 (IL-1) is known to play a role in OA
pathogenesis, results from animal model studies have been mixed and
clinical trials using anti-IL-1 therapies have failed to deliver
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convincing analgesic or structural benefits, despite some design
limitations.

However a post hoc analysis of a large trial of the IL-1f3 inhibitor
canakinumab, from the Canakinumab Anti-Inflammatory Thrombosis
Outcomes Study (CANTOS) trial, has raised questions about who we
should enrol in trials. In CANTOS, which was not an OA trial, over
10,000 patients who had previous myocardial infarction and elevated
highly-sensitive CRP (hsCRP), were randomised to one of 3 doses of
canakinumab or placebo subcutaneously every 3 months and treated
for a mean of 3.7 years. The post hoc study demonstrated a marked
reduction in total joint replacements (which can be assumed to be a
surrogate measure of joint pain) in all active canakinumab arms
compared to placebo. Similar results were seen in people who
reported having OA at baseline. There was also a reduction in OA
joint problems reported as adverse events. Another large cardiovas-
cular-focussed trial explored the potential benefits of low-dose
colchicine, which is an inflammasome (producer of IL-1) inhibitor;
this also demonstrated a reduction in joint replacements.

Various hypotheses can be drawn about what these studies are
telling us, including selecting patients for inflammation biomarkers. A
recent RCT treated knee OA patients with methotrexate and achieved
its primary outcome of pain reduction at 6 months. Sub analysis of
that trial showed increased benefit in patients with elevated hsCRP.
Perhaps we are getting closer to a biomarker for an inflammatory or
metabolic phenotype.

NSS21

OBESITY SHAPES THE INFLAMMATORY MOLECULAR
ENDOTYPES OF SYNOVIAL FIBROBLASTS IN
OSTEOARTHRITIS

S. W. Jones'?

lDepartment of Inflammation and Ageing, University of Birmingham,
Birmingham, United Kingdom, >National Institute for Health and
Care Research (NIHR) Birmingham Biomedical Research Centre,
Birmingham, United Kingdom

Objective: Emerging perspectives suggest the heterogeneity of
osteoarthritis (OA) is underpinned by distinct molecular endotypes'",
including ‘low repair,” ‘bone-cartilage,” ‘metabolic,” and ‘inflamma-
tory’ sub-types®. Among these, the inflammatory subtype has
garnered significant interest due to its potential to exacerbate cartilage
degeneration and promote joint pain®.

Research, including our own, has demonstrated that fibroblast-like
synoviocytes (synovial fibroblasts; SFs) are central mediators of OA
synovial inflammation, and how in hip OA patients with obesity, SFs
adopt a more inflammatory phenotype™®.

Given obesity is a significant risk factor for OA development in
both load-bearing and non-load bearing joints, we comprehensively
profiled the phenotype of SFs across different joint sites in patients
with normal-weight or obesity. Through this analysis, we sought to
elucidate how obesity shapes the inflammatory molecular endotype of
OA SFs, and to disentangle the metabolic effects and mechanical
effects of obesity.

Materials and methods: SFs from the synovium of n =32 OA
patients with normal-weight or obesity (NRES:16/SS/0172) were
characterised by proteomics (Olink, Luminex), metabolism (Sea-
horse) and RNA-sequencing. Immunohistochemistry was performed
by Vectra.

Results: Our findings reveal that the phenotypic inflammatory land-
scape of OA SFs is influenced independently by obesity and
anatomical site. Specifically, pathway analysis of single-cell RNA-seq
data identified four distinct SF endotypes: (i) “activated” and (ii)
“immune cell recruiters”, which were both predominant in OA
patients with obesity and characterised by elevated expression of



Aging Clin Exp Res

inflammatory genes e.g., CXCL12 and Chemerin, (iii) “stressed/ar-
resting”, which were predominant in normal-weight, and (iv)
“proliferative” fibroblasts. Spatial mapping showed that obesity-as-
sociated inflammatory SFs localised to both the synovial lining and
sublining layers, distinguished by c-Fos expression. In contrast, nor-
mal-weight associated “stressed/arresting” SFs were confined to the
lining layer and marked by c-Myc expression.

Conclusion: Our findings underscore the role of obesity in shaping the
molecular landscape of OA by driving specific inflammatory endo-
types, and provide further rationale for the therapeutic targeting of
specific SF subtypes. Ultimately, building upon these insights and the
foundational work from others in identifying distinct molecular endo-
types may provide a critical line of sight between molecular target and
patient, thus paving the way to stratifying patients for personalised
therapeutic interventions and facilitating optimal clinical trial designs.
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CLINICAL APPLICATION OF LONGITUDINALLY STABLE
MOLECULAR ENDOTYPES IN OSTEOARTHRITIS:
PATHWAYS TO PRECISION MEDICINE

C. Thudium', M. Hannani], A. C. BaX—Jensen'
"Immunoscience, Nordic Bioscience, Herlev, Denmark

Heterogeneity of osteoarthritis (OA) is an obstacle to developing
disease-modifying OA drugs (DMOADs) which historically have
treated clinical trial populations with a one-size-fits-all approach.
Recent efforts in biomarker research and molecular endotyping have
taken us closer to personalized interventions by providing tools for
improved patient stratification into druggable subgroups.

Based on soluble biomarkers and machine learning, the IMI-
APPROACH consortium established three endotypes of 1) structural
damage, 2) low tissue turnover, and 3) inflammation.

One of the key aspects of endotypic stratification is whether
individuals remain in their designated endotype over time, as a
fluctuating endotype would impede its applicability in clinical trials.
Longitudinal assessment of the biomarkers revealed an average
endotype stability of 55% over 18 months. This stability was vali-
dated in the placebo group of the oral salmon calcitonin (SMC) phase
III trials. The stability of the endotypes over time and recapitulation in
a separate OA population highlights the utility of enriching for tar-
geted subpopulations in clinical trials.

Clustering models are key to identify population-level endotypes,
but their utility for clinical trial enrollment is limited. In this case
predictive patient-level models are more suitable by providing real-
time actionable endotype designations. Recently, we showed it is
possible to predict endotypes with logistic regression models based on
a panel of 6 biomarkers in the SMC trials where a reduction in
WOMAC pain was demonstrated for the structural damage endotype.

Biomarker-informed endotyping allows more precise identifica-
tion of tissue-relevant molecular drivers, enabling the transformation
of OA from a phenotypically treated condition to a disease guided by
mechanistic insights. Future studies will focus on linking

longitudinally stable endotypes with patient-reported outcomes and
treatment efficacy to improve the success of DMOAD trials.

NSS23
OSTEOPOROSIS AND ANCIENT HISTORY

G. Altamar'

'Specialist in Internal medicine and Geriatrics; Specialist in Health
management; Professor of Geriatrics—Universidad del Valle;
Colombian Osteoporosis Association (ACOMM) President, Cali,
Colombia

The World Health Organization (WHO) definition of osteoporosis
describes it as a systemic skeletal disease characterized by low bone mass
and micro-architectural deterioration of bone tissue, with a consequent
increase in bone fragility and susceptibility to fracture risk. In these days,
women and men lives longer and experience progressive bone loss and
fractures, in addition changes in nutrition habits, modernity amenities
have largely replaced the bone-loading activities that promote osteoge-
nesis. Despite this, osteoporosis is not a disease only of the modern era.
Paleopathology, the study of diseases in the past, using different sources
focused on the pivotal papers from different geographic samples, sug-
gests the disease was present at least five millennia ago. In this
symposium, we will review how the evidence of bone loss and osteo-
porosis, in civilizations in the ancient age (the part of history that begins
with the invention of writing and ends with the fall of the Roman Empire
in fifth century). Also, we will discuss the difference between methods
and studies, how it could apply the evidence and hypothesis about
reproductive lifespan and nutrition were possible factors associated with
reduced bone mass, to our modern osteoporosis practice.
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OSTEOPOROSIS IN ART

A. F. Coy'
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Osteoporosis like many other diseases has a representation in art.
Although the clinical manifestation of osteoporosis is a fracture, its
representation could be related to the disability related to the fracture
or the loss of height which is displayed in many paintings that will be
mentioned. The “arrival of the English ambassadors”, painted by
Vittore Carpaccio, has been considered one of the best representations
of osteoporosis. It shows an old lady that is portrayed in the lower
hand corner of the art piece, which has been considered to be the
governess of Ursula, the daughter of King Maurus of Venice. She is
sitting on the steps of a staircase away from the rest. The consider-
ation of osteoporosis comes from a trunk that is apparently shorter
considering the length of her legs and a hump on her back. This
painting is located at the Gallerie dellAccademia, Venice.1,4
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The second piece was created by Spanish painter Francisco de
Goya in 1799 and is known as “El Chitén” and represents two women
close to each other and the women of the left is old and has a cane.
According to the article by Curate, the characteristics that are related
with the disease are a shorter truck compared to the length of the
lower extremities, a humped back, the use of a cane and flexion of the
knee. This art piece is located at the Museo Nacional del Prado in
Madrid, Spain.2,4

Although there are multiple paintings that represent those char-
acteristics mentioned before the last painting that will be mentioned is
the “Three ages of women” created by G. Klimt an austrian painter.
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The painting depicts three different stages of life one being a child,
the second one a mother given that is holding the child figure and the
one considered here and old women, that is the women on the left and
you can see a hump on the back which represents the osteoporosis.
This painting is currently at the National Gallery of Modern Art in
Rome, Italy. 3
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HISTORY OF OSTEOPOROSIS PHARMACOLOGICAL
TREATMENT
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lOregon Osteoporosis Center, Portland, OR, United States

Although osteoporosis has been known about for centuries, the
potential for treating osteoporosis began ~ 80 years ago when Alb-
right observed a relationship between estrogen deficiency and
vertebral fractures. Modern studies using changes in bone mass and
fracture incidence began in the 1970’s demonstrating preservation of
bone mineral density (BMD) and reduced vertebral fracture risk with
estrogen, leading to its FDA approval in 1986 for preventing and later
treating osteoporosis. Calcitonin was approved in 1984 based on
prevention of total body calcium loss. After the BMD increase with
fluoride was shown to be associated with increased fracture risk, FDA
guidelines from 1994 required 3 year fracture endpoint studies in
patients with osteoporosis for regulatory approval for osteoporosis
treatment. Estrogen had not met that criterion, and approval for
osteoporosis treatment was withdrawn. Based upon placebo-con-
trolled trials with an average of ~ 2500 subjects in postmenopausal
women at high risk of fracture, nasal calcitonin plus six new anti-
remodeling or osteoanabolic drugs received approval between 1995
and 2003. The availability of these drugs, some of which were quite
effective in reducing fracture risk, made it unethical to enroll very
high risk patients in placebo-controlled studies. Subsequent studies
enrolling lower risk patents with osteoporosis required much larger
study populations (average 6700 subjects with concomitant expense)
to achieve statistical power to demonstrate fracture risk reduction. An
alternative is to use an active control arm, allowing enrollment of high
risk subjects but also requiring large patient numbers. The expense of
these large trials is a deterrent for drug development. Regulatory
agencies are considering the strong evidence supporting the use of
treatment-related changes in hip BMD as a surrogate for fracture risk
reduction. If that strategy is approved, registration trials could be
smaller, shorter and less costly.
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ASSESSING SEDENTARY BEHAVIOURS USING THE
PATIENT REPORTED OUTCOME MEASURES (PROMS)

C. Beaudart'
'University of Namur, Namur, Belgium

Over the past two decades, there has been a notable shift in health
systems towards a more patient-centered model of care. The Institute
of Medicine has defined patient-centered care as “care that is
respectful of and responsive to individual patient preferences, needs,
and values”. This paradigm shift has been fueled by a broad coalition
of stakeholders, including clinicians, pharmaceutical companies, and
regulatory agencies, who recognize the necessity of integrating
patient-reported outcomes measures (PROMs) alongside traditional
clinical biomarkers. This recognition has underscored the significance
of considering not only clinical indicators but also the subjective
experiences and perspectives of patients.

One potential application of PROMs is in assessing the self-per-
ception of sedentary behaviors and physical activity levels. PROMS
questionnaires focused on these behaviors can capture unique patient
insights into their lifestyle patterns and activity levels, providing a
valuable complement to traditional metrics. In this symposium lec-
ture, we will explore the rationale for using such questionnaires, we
will discuss why it is essential to capture patient-centered outcomes in
this area, identify the range of available PROMs and patient-reported
experience measures (PREMs), and provide guidance on their
appropriate use in clinical and research settings.

Additionally, the lecture will cover the development and valida-
tion process for PROMs and PREMs, outlining key methodological
steps, statistical considerations, and validation processes necessary to
ensure that these tools accurately reflect the patient’s voice. We will
also examine best practices in the translation of PROMs for broader
applicability across diverse patient populations, ensuring that these
instruments remain culturally relevant and understandable. Through
this scientific and educative presentation, attendees will gain a deeper
understanding of how PROMs and PREMs can enhance patient-
centered care and the broader implications of these tools for research
and clinical practice in promoting better health outcomes and patient
engagement.

NSS27
THE IMPACT OF SEDENTARY BEHAVIOUR ON PHYSICAL
CAPACITY ACROSS LIFETIME

M. Aubertin-Leheudre!

"Université du Québec & Montréal, Quebec, Canada

With age, inter-individual variability in health or physiological status
increases, suggesting that chronological aging cannot be considered
as a good health biomarker. It has been proposed to measure bio-
logical aging since it may inform of the need for lifestyle
interventions before aging acceleration leads to adverse clinical or
public health events. Lifestyle behaviours (i.e., being physically
activite or sedentary) have been identified as factors able to modulate
biological aging. Indeed, investigations showed a strong relationship
between being active and having good fitness throughout age. How-
ever, mixed results have been reported regarding the link between
muscle power or muscle strength and the level of physical activity. It
has been suggested that this inconsistency may be explained by the
fact that some of these studies did not control for sedentary behaviour.
The prevalence of sedentariness is increasing, constitutes a major
public health issue, and may contribute to premature aging. However,
the role of sedentary behaviour on muscle function remains misun-
derstood. For example, studies performed in middle-aged and older

adults reported no associations between sedentary behaviour and
handgrip strength but also mixed results regarding gait speed, lower-
limb muscle strength or estimated lower-limb muscle power. There-
fore, with the aging of the population and the decrease of healthy life
expectancy, it appears important to better understand the impact of
being inactive or sedentary behaviours alone on successful ageing but
also their interrelationship with physical activity. To fill these gaps,
the presentation will present new data showing the independent and
interactive associations of sedentary and physically active behaviour
on physical function and performance throughout age (20 to 92 years
old). Overall, this presentation will show how adopting an active
lifestyle but also reducing sedentary time should be considered as
preventive measures against physical aging process.

NSS28
THE IMPACT OF SEDENTARY BEHAVIOUR VERSUS
PHYSICAL ACTIVITY ON BONE HEALTH

O. Bruyére'
"University of Liége, Liége, Belgium

Bone health is strongly influenced by lifestyle choices, particularly
the contrast between sedentary behaviour and physical activity.
Sedentary behaviour, characterized by prolonged periods of inactivity
such as sitting, is associated with an increased risk of bone-related
health problems. Prolonged inactivity is associated with lower bone
mineral density (BMD), compromised bone architecture and
increased susceptibility to fractures. This relationship is of particular
concern given the increasing prevalence of sedentary lifestyles in
modern societies. Conversely, regular physical activity is widely
recognized for its beneficial effects on skeletal health. Weight-bearing
exercises, such as walking, running and resistance training, stimulate
bone formation by placing mechanical stress on the skeleton, which in
turn increases bone mass and strength. Physical activity not only
prevents the decline of BMD, but also improves bone quality and
supports structural integrity. For example, several studies have shown
that resistance training has significant benefits for bone density in
both younger and older adults. In addition, high-impact activities have
been shown to be beneficial in slowing bone loss and maintaining
bone mass, particularly in postmenopausal women who are at higher
risk of osteoporosis. Research also points to the role of specific types
of activity in reducing the risks of sedentary behaviour. Even low- to
moderate-intensity activities, such as walking, contribute to bone
health if performed regularly, suggesting that incorporating more
exercise into daily routines can counteract the harmful effects of
inactivity. In conclusion, promoting regular physical activity and
reducing sedentary time are essential strategies for optimizing bone
health. This dual approach could significantly reduce the incidence of
osteoporosis and fractures, particularly in the ageing population.

NSS29
INTRODUCTION: ART, MUSIC, DANCING AND HEALTH

0. D. Messina!

lRheumatologist, Investigaciones Reumatologicas y Osteologicas
(IRO) Medical Center, Buenos Aires, Argentina

Art has been a powerful form of expression. It speaks to our emotions
and thoughts and has been a force that drives social change and
creates awareness on relevant issues. Art making has been adopted as
a health intervention in several disciplines. Our understanding of this
concept is still limited but the twenty-first century has seen a growing
interest in these concepts'. There is abundant literature on this topic
and the World Health Organization has published a scoping review on
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it?. It is desirable that Health Professionals find ways to investigate
and get involved on this topic and to engage patients in active and
receptive participation in arts. This includes patients with
osteoporosis”.
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DO PATIENTS BENEFIT FROM ARTISTIC ACTIVITIES?
WHAT’S THE EVIDENCE?
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What is the relationship between engagement in creative arts and
specific health outcomes? Growing evidence points to positive health
effects of music engagement; forms of therapy based on visual arts;
movement-based creative expression; expressive writing and other
forms of art in reducing adverse physiological and psychological
outcomes in several diseases. However, it remains largely unknown
the actual extent to which these interventions enhance health status'.
If we define health as the attainment of the highest level of physical,
mental and social well-being, we understand the value of arts, as they
may be instruments to help patients cope, to achieve their potentials,
to be productive and active members of a community. Some
methodological issues still limit our understanding of these issues, but
it is easy to see how the traditional gap between art and science may
be a fertile soil to set interdisciplinary partnerships and innovative
forms of creative research. The notion that arts are “nice” but not
necessary for health and wellbeing is being challenged and this
change allows some glimpses of new attitudes towards a new role for
art-based interventions™>. Current views arise from evidences drawn
from research on the effect of diverse art forms on some non-com-
municable diseases (Parkinson’s disease, dementia, cancer, chronic
pain, etc.), where diverse outcomes include neurobiological processes
that may be conductive to scientific inquiry. Information on osteo-
porosis and art is still scant, but experiences from other conditions
allow an optimistic view. Art making as a health intervention,
understood as “a creative diversional and expressive process that
allows an individual to create their own artwork to improve the
individual’s physical, cognitive, emotional and psychological health
and/or wellbeing”?, is subject to research, but existing evidence may
lead us, Clinicians to include Arts in our daily practice.
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Art has been a powerful form of expression. Art speaks to our
emotions, challenges and thoughts. Art has been a powerful force
driving social change and creating awareness around pertinent issues.
Art should not be submissive. Artistic and creative expression are part
of the freedom of expression. The role of artists as creators of aes-
thetically beautiful products, has been also a vehicle for messages and
interactions with audiences, and with this, frequently challenges
societal norms and calls for change. Is asking an artist to produce a
specific work to convey a health-specific message a limit to his or her
freedom? Or is it a form of commitment with a desirable leading role?
Commission of art may be a form to develop health specific messages.
An open communication between the commissioner and the artist will
maintain the integrity of the message within a free expression from
the artist'®. A few examples will be presented.
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Tango, a beautiful and passionate dance, became a popular dance
form around the world since its birth in nineteenth century in
Argentina and Uruguay. Several possible health benefits have been
adjudicated to Tango, including cardiovascular health, improved
balance and coordination, mental health, weight loss and increased
flexibility'. Several publications have focused on some of those
benefits® and there is even a meta-analysis on its effect on Parkinson’s
disease®. Patients with osteoporosis, particularly those with fractures,
show significant impacts on physical function®. Patients with osteo-
porosis commonly present some barriers to overcome those
limitations, including fear of fracturing and lack of knowledge on key
exercise componentss, Although research is still limited, there are
several possible positive impacts of tango dancing in those patients.
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MULTIPLE SCLEROSIS. AN AUTOIMMUNE DISEASE

I. Kostoglou-Athanassiou’

'Department of Endocrinology, Diabetes and Metabolism, Asclepeion
Hospital, Voula, Athens, Greece

Multiple sclerosis is a systemic autoimmune disease which results in
demyelination of central nervous system neurons. The disease has a
variable course and may run either a rather benign course or a pro-
gressive course leading to disability. Multiple sclerosis may be
associated with osteoporosis which may lead to fractures. Multiple
sclerosis is treated with immunomodulatory agents, including corti-
costeroids which may affect bone metabolism. In addition, the disease
itself is an autoimmune disease. Autoimmune diseases are accom-
panied by the release of inflammatory cytokines which induce
osteoclastogenesis, affect bone metabolism and may induce osteo-
porosis. Multiple sclerosis may be associated with vitamin D
deficiency. Vitamin D deficiency may induce osteomalacia and sec-
ondary osteoporosis. Multiple sclerosis causes mobility limitation
which may also affect bone metabolism and may induce muscular
dysfunction which affects bone metabolism. Multiple sclerosis is also
accompanied by dysautonomia or the dysregulation of the autonomic
nervous system. Dysautonomia may cause osteoporosis via multiple
mechanisms.

NSS34
OSTEOPOROSIS IN THE CONTEXT OF MULTIPLE
SCLEROSIS

L. Athanassiou’

'Department of Rheumatology, Asclepeion Hospital, Voula, Athens,
Greece

Multiple sclerosis is accompanied by an increased risk of osteoporosis
which may lead to fractures. Multiple sclerosis causes demyelination,
inflammation and neuronal axonal damage which leads to disruption
of neuronal function. Disrupted neuronal function causes muscle
weakness, sensory function impairment and impairment of balance
and vision. Multiple sclerosis leads to reduced bone mass and
osteoporosis. It has been suggested that multiple sclerosis is a cause of
secondary osteoporosis. Various factors lead to osteoporosis. Reduced
physical activity and limited exposure to mechanical load of the bones
contributes to osteoporosis. Vitamin D deficiency may also be
implicated in the pathogenesis of osteoporosis in the context of
multiple sclerosis. Vitamin D deficiency has been observed in mul-
tiple sclerosis and may be implicated in the disease pathogenesis. The
use of immunomodulatory agents, corticosteroids in particular, may
also be implicated in the pathogenesis of osteoporosis. Thus, osteo-
porosis is a characteristic of multiple sclerosis and may lead to
fractures.

NSS35
TREATMENT OF OSTEOPOROSIS IN MULTIPLE
SCLEROSIS

P. Athanassiou'

'Department of Rheumatology, St. Paul’s Hospital, Thessaloniki,
Greece

Multiple sclerosis may be associated with osteoporosis and fractures.
A scoring system has been developed for the assessment of the risk
for the development of osteoporosis and fractures in multiple sclerosis
patients, which takes into account traditional risk factors as well as
the use of various drugs such as antidepressants and anticonvulsants
as well as the history of falls. Osteoporosis is a multifactorial disease
and should be treated by a multidimensional way including modifi-
cation of the way of life, involving cessation of smoking and alcohol
and augmentation of physical activity. All the medications applied in
the treatment of osteoporosis may be used in patients with multiple
sclerosis. Bisphosphonates, in particular alendronate in the efferves-
cent form may be applied in the treatment of osteoporosis in multiple
sclerosis. Denosumab may also be applied. However, when deno-
sumab is withdrawn, alendronate should be used in order to stabilize
bone mineral density. The use of calcium and vitamin D is also
essential in the management of osteoporosis in the context of multiple
sclerosis.

NSS36
FALLS AND PREVENTION IN MULTIPLE SCLEROSIS

Y. Dionzssiotisl

lPhysical Medicine and Rehabilitation Department, National
Rehabilitation Center EKA, Athens, Greece

Multiple sclerosis may be accompanied by osteoporosis. A propensity
to falls is also observed in patients with multiple sclerosis. Osteo-
porosis and falls may lead to fractures. Fractures may need surgical
management and may further compromise patient mobility in multi-
ple sclerosis. Dysautonomia, mobility limitations and impaired bone
metabolism as well as the use of drugs for the treatment of multiple
sclerosis may contribute to falls. Falls may lead to fractures and
further limitations in mobility completing a vicious cycle. Falls
should be prevented in patients with multiple sclerosis. The use of
physical therapy in the management of multiple sclerosis may
improve balance and may contribute to the prevention of falls. The
use of walking aids may also contribute to the prevention of falls in
the context of multiple sclerosis. It should be kept in mind that
multiple sclerosis is a chronic disease, which may lead to further
deterioration of mobility and a professional team should be helping
the patient to improve mobility, balance and prevent falls.

NSS37
THE IMPACT OF VERTEBRAL COMPRESSION
FRACTURES (VCF’S)

U. Akarrrmak’

'{stanbul University-Cerrahpaga, Faculty of Medicine, PM&R
Department, Istanbul, Turkiye

Osteoporosis (OP) is defined as a systemic disorder characterized by
low bone mass and weakening of bone with increased risk of fracture,
with approximately 27% of fragility fractures occurring at the spine.
VCF’s in acute or chronic stages, are a major cause of pain, morbidity
and disability. Back pain, height loss, spinal deformity, hyper-
kyphosis, decreased physical and reduced pulmonary function, loss of
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mobility and quality of life may be the outcomes. Another very
important aspect is that VCF’s are highly predictive of future verte-
bral and other osteoporotic fractures. About 55% of hip fracture
patients have experienced a previous VCF. Nearly half of VCF’s are
not detected clinically or by radiology.

Thoracic hyperkyphosis and other changes of spinal alignment in
cervical and lumbar spine, cause a definite propensity to falls. Posture
changes are associated with decreased spinal extensor muscle
strength, increased spinal loads, unstable gait, loss of balance and
increased risk of falls. All of these changes, also with the contribution
of osteosarcopenia and weakening of quadriceps muscle strength are
possibly responsible for the following vertebral fracture cascade.

Early detection of a VCF is of great value and should be assessed
in all patients to ensure that patients receive OP treatment on time.
Treatment of pain and OP in the patient with acute VCF, combined
with pain medication, bracing, education and planning for osteo-
porosis treatment is the essential approach. The work up of the VCF
patient and start of osteoporosis medication if possible within a few
weeks have to be organized. In subacute and chronic stages of VCF
tailored stabilization, posture and strengthening exercises, braces and
rehabilitation are important issues. Also augmentation in selected
patients has to be considered. Evaluation of balance status and falls
risk is another crucial aim in the prevention of fractures and following
functional impairments. A close follow up of the patient with VCF is
the main goal for secondary prevention of further fragility fractures.

NSS38
KEY REHABILITATION PRINCIPLES IN VERTEBRAL
FRACTURES

S. Tiiziin'

stanbul University-Cerrahpasa Faculty of Medicine, PM&R
Department, Istanbul, Turkiye

Vertebral fractures due to osteoporosis are becoming increasingly
common as the global population ages. Most patients with osteo-
porotic vertebral fractures remain asymptomatic, highlighting the
silent nature of the disease. However, once a vertebral compression
fracture occurs, it creates a biomechanical environment that predis-
poses individuals to additional fractures, initiating the so-called
“vertebral fracture cascade.” This cascade contributes to progressive
kyphotic angulation, impaired biomechanics, and an increased risk of
falls, leading to a vicious cycle in osteoporotic patients. As such,
managing the osteoporotic spine is a crucial component of osteo-
porosis care.

Rehabilitation plays a pivotal role in breaking this cycle by pre-
serving spinal stability and improving muscle strength through
tailored exercise programs. Effective rehabilitation goals include
muscle re-education, resistance training for strength enhancement,
proprioception improvement, bone mineral density optimization, pain
relief, and reduction of kyphosis.

A comprehensive assessment of the spinal status is essential prior
to initiating any rehabilitation program. This includes evaluating
posture, kyphotic angle, acute or chronic vertebral fractures, and the
presence of painful paravertebral muscle spasms. Strengthening the
back extensor muscles is particularly critical, as these muscles are
vital for spinal stability and alignment.

In cases of recent vertebral fractures, rehabilitation should begin
cautiously, often with exercises in the sitting position, and progress
gradually. Weight-bearing and loading exercises are generally more
effective than endurance exercises for increasing bone density.
Strengthening the axial musculature improves spinal mobility, redu-
ces kyphosis, and decreases the risk of further vertebral fractures.

Non-weight-bearing activities such as swimming and cycling,
while not directly improving bone density, are valuable components
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of the rehabilitation plan. These activities enhance neuromuscular
coordination, balance, and overall physical function, thereby reducing
the risk of falls and associated complications.

Rehabilitation for vertebral fractures must be personalized, taking
into account the unique needs and physical condition of each patient.
A well-structured and individualized approach is essential for optimal
outcomes in managing vertebral fractures and improving quality of
life in patients with osteoporosis.

NSS39
BRACING IN VERTEBRAL FRACTURES: MYTHS AND
FACTS

R. Terlemez!

'{stanbul University-Cerrahpasa, Faculty of Medicine, PM&R
Department, Istanbul, Turkiye

Vertebral compression fractures are the most common type of
osteoporotic fragility fracture, which represents a major cause of
morbidity and significant cost to the healthcare system. The man-
agement of acute vertebral compression fractures remains
controversial. Differences in management strategies may arise from
the fact that these injuries are managed by physicians from different
specialities. In fact, variations in the use of braces are one of the most
debateable issues in clinical practice. But there is no confusion that
the pain control, early mobilization, and neurologic stability are the
primary goals of the treatment.

Braces have been shown to reduce pain, but their effects on long-
term functionality and fracture progression could not been demon-
strated. Additionally, recent studies showed that there is no
superiority between rigid and soft braces in terms of long-term pain or
functionality. For females over 50 with thoracic and lumbar com-
pression fractures, there is moderate quality evidence to support the
use of rigid bracing for up to six months following injury. Consid-
ering both patient compliance and cost-effectiveness, soft braces
appear to be a suitable option especially for pain control. Addition-
ally, rigid bracing can precipitate skin breakdown, negatively impact
pulmonary mechanisms, and increase caretaker burden. As such, an
initial use of soft bracing for compression fractures may be a rea-
sonable alternative to rigid orthosis. Regardless of the type of brace
used, the likelihood of a severe failure resulting in neurological deficit
is very low for patients with compression fractures. In fact, the evi-
dence indicates that the primary advantage of bracing is a slight
improvement in short-term pain management.

Following an acute vertebral compression fracture, more focus
should be placed on osteoporosis assessment/optimization and less on
rigid bracing. This is particularly valid in cases where the patient is
not previously diagnosed with osteoporosis. The presence of a single
vertebral compression fracture increases the risk of subsequent frac-
tures by fivefold and the risk of hip and other fractures by up to three
folds.

NSS40
VERTEBRAL AUGMENTATION: WHO AND WHEN?

C. Oztiirk’!

lIstinye University Medical School, Orthopaedic Spine Surgery,
Istanbul, Turkiye

The management of spinal injuries in osteoporotic patients focuses on
achieving optimal clinical outcomes by ensuring spinal stability and,
when necessary, optimizing neurological function. Effective treat-
ment should mitigate the detrimental effects of injury, alleviate pain,
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enhance functional recovery and quality of life, and minimize asso-
ciated morbidity.

In osteoporotic patients without neurological deficits, vertebral
augmentation techniques such as indirect reduction with kyphoplasty,
titanium vertebral body stents, or percutaneous cement-augmented
pedicle screw fixation (with or without kyphoplasty or stenting) are
commonly employed. In contrast, patients with neurological deficits
require anterior decompression through mini-open or endoscopic
approaches to address the compromised neural elements.

Comparative studies of kyphoplasty and titanium implants reveal
similar biomechanical properties; however, kyphoplasty involves the
use of significantly more cement. Titanium implants, on the other
hand, better maintain anterior vertebral height, offering an advantage
in preserving spinal alignment.

For thoracolumbar fractures without neurological deficits, partic-
ularly in flexion-distraction injuries or burst fractures with a flexion-
distraction component, bone cement-augmented posterior percuta-
neous pedicle screw fixation combined with titanium vertebral body
stents is recommended. Indications for vertebral augmentation
include:

e Deficiency of anterior bone stock on CT
e Vertebral body height loss exceeding 30%
e Sagittal index between 15 and 25 degrees.

In the absence of these indications, percutaneous pedicle screw
fixation alone can suffice, providing tension band stability.

In cases involving neurological deficits or when fractures progress
to necrotic bone, mini-open anterior support and/or decompression, as
well as endoscopic decompression with instrumentation, are critical
for effective management.

By carefully evaluating individual patient profiles and fracture
characteristics, clinicians can determine the most appropriate timing
and method of vertebral augmentation to ensure optimal outcomes in
osteoporotic vertebral fractures.

NSS41
WHAT DO WE KNOW ABOUT OSTEOARTHRITIS: DOES IT
TRANSLATE BETWEEN AFFECTED SPECIES?

E. Tronc%]'z, A. Delsart!, M. Frezier!, M. Lefort—Holguin], C. Otis',
A. Castel '3, B. Lussierl'z’S, M. Moreaul'z, J. Martel-Pelletierl’z, J.-P.
Pelletier'?

'Groupe de recherche en pharmacologie animale du Québec
(GREPAQ), Université de Montréal, Montréal, Canada,
?Osteoarthritis Research Unit, University of Montreal Hospital
Research Centre (CRCHUM), Montréal, Canada, 3Depa.rtment of
Clinical Sciences, Faculty of Veterinary Medicine, Université de
Montréal, Montréal, Canada

Objective: To edit a narrative review comparing the osteoarthritis
(OA) phenotype observed in natural models of OA in cats and dogs,
as well as in experimental models in rats when justified.

Material and methods: Data extraction from the literature and a
30-year experience in studying OA in pets focused on comparing
different aspects of the OA phenotype: 1) prevalence; 2) localization;
3) risk factors; 4) detection and diagnosis; 5) OA mechanisms from
the joint to nervous system alterations. Concurrent validation of
experimental OA models was conducted when justified.

Results: Osteoarthritis is a degenerative joint disease that has long
been recognized as a major cause of chronic pain in cats and dogs. In
Western countries, its prevalence is approximately 25% in the adult
population and can reach as high as 65-85% in older animals. It could
be of primary (mostly in cats) or secondary (in dogs) origin, and risk
factors include congenital joint malformations (such as dysplasia),

post-traumatic issues, sterilization, size and weight, as well as envi-
ronmental factors (obesity, excessive activity). It affects all
appendicular joints (hip, stifle, hock and elbow) as well as the
(lumbar) vertebral axis (cats). A trilogy of OA-associated pain is
observed in pets, including biological (functional dysfunctions),
psychological (behavioural changes, cognitive dysfunction) and
social (changes in human-animal and animal-animal interactions)
dimensions. Originally, the emphasis was placed on the biomechan-
ical pain associated with cartilage degeneration and joint (articular)
sclerosis. This perspective has evolved to incorporate structural
remodelling, including neuroplasticity and peripheral and central
sensitization. Chemical OA models in rats lack face validity, whereas
the MI-RAT© model, which involves surgically-induced stifle
instability and calibrated treadmill exercise, has been validated for
spinal neuropeptidomics, neuroepigenetics, structural changes, and
pain phenotype.

Conclusion: The translation of experimental animal pain to natural
OA models is becoming increasingly appropriate for better charac-
terization and proposal of effective clinical treatments of chronic
pain.

NSS42

SOMATOSENSORIAL AND NEUROLOGICAL
ALTERATIONS IN FELINE AND CANINE
OSTEOARTHRITIS

A. Delsart!, A. Castel"?, C. Otis', B. Lussier">?, F. Péron*, N.
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(GREPAQ), Université de Montréal, Montréal, Canada, 2Department
of Clinical Sciences, Faculty of Veterinary Medicine, Université de
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Objective: To evaluate whether sensitization is linked to deficits in
stimulus transmission and integration or co-morbidities. The
hypothesis proposed that hypersensitized individuals face a higher
risk of nerve conduction damage, sensory changes, and cognitive
decline.

Material and methods: Healthy (H) and osteoarthritic (OA) adult
neutered cats (n = 6 H, n = 12 OA) and dogs (n = 4 H, n = 8§ OA for
nerve conduction) were assessed for peripheral (paw withdrawal
threshold, PWT) and spinal (response to mechanical temporal sum-
mation, RMTS) sensitization, with lower values indicating higher
levels of sensitization. Nerve conduction (motor and sensory) of the
tibial and ulnar nerves was tested under standardized general anes-
thesia. Stimulus integration was recorded with somatosensorial (SEP),
auditory (AEP) and visual (VEP) evoked potentials under
dexmedetomidine sedation. Sensorial perception was evaluated for
olfaction (binary behavioural response—repulsion to unpleasant
odour) and audition (number of high-frequency sound repeated
stimuli). Statistical analyses were based on data distribution
(o0 = 0.05).

Results: The OA cats or dogs experienced a decrease of more than
20% in their tibial and ulnar nerve amplitudes and velocities com-
pared to H (P < 0.05). The OA cats showed increased SEP and AEP
latencies and amplitudes (P < 0.036) but displayed lower VEP
(P < 0.046) results compared to H. The PWT was positively corre-
lated with nerve conduction velocity (r > 0.48, P < 0.045) and VEP
(p =0.747, P = 0.004) results but negatively correlated with SEP
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(p=— 0428, P=0.037) and AEP (p = — 0.800, P = 0.003) laten-
cies. The RMTS score was positively correlated with VEP latencies
(p=0.589, P =0.042) and negatively with SEP latencies
(p=— 0484, P =0.017), smell aversion (p = — 0.653, P = 0.026)
and responses to auditory stimulation (p = — 0.811, P = 0.002).
Conclusion: Nerve conduction alterations were reported in individ-
uals with OA. Hypersensitized cats were characterized by decreased
nerve conduction amplitude and velocity, along with increased SEP
and AEP latencies. These cats were more repulsed by unpleasant
smells and less sensitive to repeated repulsive sounds. Chronic pain
associated with OA is linked to alterations in nerve transmission,
leading to changes in the perception of sensory stimuli. This raises
concerns regarding the classification and therapeutic management of
OA pain.

NSS43
EVIDENCE-BASED EFFICACY IN MANAGING
OSTEOARTHRITIS IN COMPANION ANIMALS

E. Troncz"z, A. Delsartl, M. Lefon—Holguinl, C. Otisl, A. Castel"z,
B. Lussier">?, M. Moreau'?, J. Martel-Pelletier'*?, J.-P. Pelletier'*

lGroupe de recherche en pharmacologie animale du Québec
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Clinical Sciences, Faculty of Veterinary Medicine, Université de
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Objective: Conduct a scoping review on the pharmaceutical and non-
pharmacological management of osteoarthritis (OA) in dogs and cats.
Material and methods: Data were extracted from the literature, and a
classification of therapeutic approaches was proposed based on their
efficacy and the quality of the referenced studies. The quality of each
study was evaluated through its experimental design, such as ran-
domized, blinded, prospective, placebo-controlled, and the use of
objective, validated pain assessments (favoured over subjective non-
validated scales) and their statistical analysis.

Results: Over the past 30 years, the efficacy of non-steroidal anti-
inflammatory drugs (NSAID) for treating OA in dogs and cats has
been documented in 40 and 15 publications, respectively. However,
many of these studies have significant shortcomings that raise con-
cerns about the reliability of their findings. For example, only 13
studies in dogs and 8 in cats used objective assessment measures such
as podobarometric gait analysis or actimetry. The remaining studies
relied on subjective evaluation scales that were only partially vali-
dated, if at all. Side effects were well-documented and continue to be
a major concern with NSAID use, particularly in cats. Other analgesic
treatments that have been explored include anti-NGF monoclonal
antibody (mAb), tramadol, gabapentin, and the anti-viral drug
amantadine. The two latter treatments provided limited evidence of
efficacy, supported by only a few studies. While mAb gained
immediate popularity, their indications for use remain unclear and
comprehensive guidelines for their safe and efficient application
(safety of drug combinations, emergence of subpopulations more
sensitive to side effects) are lacking. Despite the publication of 25
articles regarding disease-modifying OA drugs (DMOAD) in dogs,
none demonstrated compelling structural or analgesic efficacy.
Caloric restriction and omega-3 polyunsaturated fatty acids (marine
oil or green-lipped mussels) were identified as the most effective non-
pharmacological therapies, with an impressive effect size of d = 0.99.
Both joint injections of biologics and physiotherapeutic modalities
showed limited evidence of effectiveness. No studies have specifi-
cally addressed sensitization as a treatment option, while other
therapies offered only anecdotal evidence; however, sensorial
enrichment appears promising.
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Conclusion: Pets have a more extensive therapeutic arsenal than
humans with OA, but it is still not perfect.

NSS44
GUIDELINES ADDRESSING IMMINENT RISK STRATEGIES

A. F. Coy'?

"Fundacion SantaFe Bogota, Bogota, Colombia, 2Professor of Internal
Medicine Universidad del Bosque y Universidad de los Andes,
Bogota, Colombia

Osteoporotic fractures increases fracture risk, disability and mortality.
According to ASBMR/BHOF 2024, definition of imminent risk is a
patient with a recent fracture or condition which translates into higher
risk of subsequent fractures. On this scenario clinician shall consider
different options available to in order decrease the risk of fractures.

Pharmachological interventions for imminent risk shall act quickly
and reduce fracture risk as much as possible. Anabolic agents are the
first choice. Starting treatment with anabolic is also ideal given that,
when followed by antiresorptives, BMD increases continuously in
opposite to what happens when anti-resorptives are used before
osteoanabolics.

Osteoanabolic therapy have more probalitity of achieving higher
targets. The Dutch guideline of osteoporosis and fracture prevention,
published in 2024, does not consider imminent but high risk. It states
that teriparatide should be given to postmenopausal women with a T
score < -1.5 in the femoral neck, total hip or lumbar spine and at least
2 grade 2 vertebral fractures or 1 grade 3 vertebral fracture and
romosozumab should be considered with T score < -2.5 in the
femoral neck or total hip and at least 1 grade 2 or 3 vertebral fracture
ora T Score < -2 in the femoral neck or total hip and at least 2 grade
2 or 3 vertebral fractures.

The Endocrine Society guideline, published in 2020, does not use
the term imminent risk but rather high and very high risk. The
algorithm doesn’t imposes anabolic-first approach but also recom-
mends zoledronic acid and denosumab.

European guidelines for osteoporosis in postmenopausal women,
published in 2019, also brings the definition of very high risk but does
not go into details about antiresorptive or anabolic-first treatments.

This part of the session will address the guidelines that introducet
the concept os very high and risk as well the recommended phar-
machological options for each one of the guidelines.
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Osteoporosis is a silent chronic disease characterized by reduced bone
strength and increased risk of fracture. Since osteoporosis is a lifelong
disease, attention to a prompt and long-term reducing fracture risk is
necessary, so the beginning and the sequences of pharmacological
treatment need to be accounted. As the guides encourage, start with
osteoanabolic therapy is mandatory for patients with very high risk of
fracture. After completing a course of therapy and once they have
reached a treatment target, they should be switched to a high potent
antiresorptive drug like denosumab (DMAB) for 5 to 10 years. In a
future evaluation, when fracture risk is acceptable or no longer
imminent or high risk for fractures, DMAB could be discontinued, but
this is not an easy task. In this scenario, considering the pharmaco-
dynamics of antiosteoporosis medications, two different regimens
have been proposed, oral alendronate (ALN), starting 6 months after
the last denosumab injection or zoledronic acid (ZOL) 9 months after
the last DMAB injection.

Once a patient reaches an acceptable fracture risk or treatment
target, they can move from trying to achieve a higher BMD or
reaching a lower fracture risk. This can be achieved with short,
intermittent courses of an oral bisphosphonate such as ALN every two
years or with infrequent doses of ZOL every 3 to 5 years. This last
practice, known as intermittent therapy, promotes enhancement and
consolidates the benefits achieved, especially in reduction of their
fracture risk and maintenance of bone mineral density (BMD).
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The sequencing of pharmacological interventions on osteoporosis is
recommended irrespectively large clinical studies for fracture out-
comes are scarce.

When considering therapeutic sequencing or combinations, it is
important to evaluate wheter an ongoing intervention has been suc-
cessful or not.

The occurrence of a fragility fracture or a significant BMD loss,
during treatment, imposes major changes on the risk stratification.
One example is the widely recommended introduction of an
osteoanabolic medication after a fragility fracture for patients previ-
ously on resorptives like hormone replacememt therapy,
bisphosphonates and denosumab.

The discontinuation of denosumab elicits to a rebound effect with
higher bone resorption rates wich demands an immediate usage of
potent anti-resorptive medications such as alendronate or zoledronic
acid. Although the exact pathophysiology of this phenomenon is not
clear, the detrimental effects of denosumab discontinuation should be
avoided at all costs.

There is also evidence regarding the risk of transitioning from
denosumab to teriparatide. On this switch, a rapid decline in spine
BMD may occur at the hip and distal radius. Incremental changes on
bone remodeling can be deleterious for skeletal health within the first
six months.

Another potentially ominous situation is the simultaneous—or
combined—use anti-resorptives like two different bisphosphonates
and the combination of bisphosphonates with denosumab. There are
serious concerns about a potential oversuppression of bone turnover
leading to higher risk of atypical femur fractures and osteonecrosis of
the jaw.

A similar strategy is recommended after osteoanabolic treatment
cessation when an oral or intravenous bisphosphonates are recom-
mended to the maintenance of teriparatide’s benefits. On this case,
denosumab showed higher BMD improvements than alendronate.

Other medication regimens widely recommended or avoided for
osteoporosis treatmemt will be addressed in this part of the session.
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BONE HEALTH IN PATIENTS WITH NON-METASTATIC
PROSTATE CANCER ON ANDROGEN DEPRIVATION
THERAPY (ADT)—AN OVERVIEW

N. Napoli'

'Unit of Endocrinology and Diabetes, Department of Medicine,
Universita Campus Bio-Medico di Roma, Rome, Italy

Androgen deprivation therapy (ADT) is the main treatment of patients
with non-metastatic prostate cancer. Except for estrogen and andro-
gen receptor inhibitors, ADT results in a drastic drop in testosterone
level, to less than 5% of normal levels. Testosterone deficiency and
therefore estrogen deficiency, sarcopenia, increased adiposity and
insulin resistance, and concomitant glucocorticoid treatment, are all
contributing factors that negatively affect bone health in patients with
prostate cancer on ADT. The rate of bone loss on ADT is as high as
4-10% in years 1 and 2, and continues at a lower rate thereafter. ADT
is associated with an increased relative risk of any fracture and of hip
fracture by 20-70%, compared to controls.

Recent data derived from trials on androgen receptor inhibitors
(apalutamide, enzalutamide, darolutamide) in patients with non-
metastatic prostate cancer show an associated increased risk of falls
and fractures. Further studies are needed to elucidate the mechanism
of the musculo-skeletal impact of these agents.

NSS48
SUMMARY OF THE EVIDENCE ON BONE AGENTS IN
PATIENTS WITH PROSTATE CANCER ON ADT

M. Chakhtoura’
' American Univ. of Beirut, Beirut, Lebanon

We conducted a systematic review and meta-analysis of randomised
controlled trials in men with non-metastatic prostate cancer on
androgen deprivation therapy (ADT), receiving bisphosphonates
(BP), denosumab (Dmab) or placebo/control. We identified 23 trials
on BP (17 trials on zoledronic acid and 5 trials on oral BP), and 2
trials on Dmab. There was no reduction in fracture risk with oral or
intravenous BP. One trial on Dmab showed a significant reduction in
the risk of new morphometric fracture, diagnosed based on findings of
T4-L4 radiographs, by 85% at 12 months and by 69% at 24 months.

Treatment with BP or Denosumab for 12 months increased bone
mineral density at the hip by 1.5-3.8%, and at the lumbar spine by
4.0-6.8%, compared to placebo/control. The most reported adverse
events were gastrointestinal side effects across all types of antire-
sorptives, followed by acute phase reactions, jaw osteonecrosis and
hypocalcemia.

NSS49
RECOMMENDATIONS FOR THE MANAGEMENT OF
PATIENTS WITH PROSTATE CANCER ON ADT

D. Kendler'
'UBC Division of Endocrinology, Vancouver, Canada

Denosumab is FDA approved for fracture prevention in patients with
prostate cancer on ADT. Oral and intravenous bisphosphonates were
shown to prevent bone loss, while data on fracture is scarce.

All patients with prostate cancer on ADT should have a baseline
bone mineral density and fracture risk assessment using FRAX.

The indications to start a bone active agent in this population
include the presence of a previous fragility fracture at > 50 years, a
T-score at the lumbar spine or at the hip < — 1.5, or a T-score
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between — 1.5 and — 1 in the presence of one or more risk factors
(age > 65 years, smoking, BMI < 24 kg/m?, family history of hip
fracture and the use of oral glucocorticoids for > 6 months), or a high
FRAX above the intervention threshold for major osteoporotic frac-
tures, according to each country’s osteoporosis guidelines.

NSS50
LESSONS LEARNED FROM IMPLEMENTING AND
MAINTAINING FLS IN SINGAPORE

M. Chandran'

lOsteoporosis and Bone Metabolism, Unit Department of
Endocrinology, Singapore General Hospital, DUKE NUS Medical
School, Singapore, Singapore

The implementation of Fracture Liaison Services (FLS) in Singapore
underscores the critical importance of secondary fracture prevention
in an aging population. Setting up the OPTIMAL secondary fracture
prevention program at Singapore General Hospital in 2008 and run-
ning it albeit with many ups and downs over the last 17 years has
been a fulfilling yet challenging journey. We initiated this program
with the conviction that a Fracture Liaison Service (FLS) is essential
for improving patient outcomes and reducing the burden of fragility
fractures While the program has had immense success in identifying
and assessing many patients with fragility fractures, sustaining its
success has required constant innovation and collaboration.

A significant challenge is overworked manpower, with the team
stretched thin between patient care and program operations. Frequent
leadership transitions exacerbate this, as each new head of our col-
laborating departments requires reorientation to the program’s goals.
Misconceptions among healthcare providers—such as the belief that
FLS can only succeed if osteoporosis medications are provided for
free are a stumbling block, overshadowing the program’s broader
value which extends beyond pharmacotherapy to encompass patient
identification, diagnostic workup, follow-up, and education.

Patient follow-up is another persistent issue. It is not feasible to
keep stable patients on anti- osteoporosis medications in the hospital
system. On the other hand, the issue of who will provide continuity of
care if they are discharged to primary care remains a challenge. To
address this, we are collaborating with departments like Geriatrics and
our polyclinics to develop clear discharge criteria and shared care
protocols.

The lack of funding for osteoporosis medications and continued
care in polyclinics due to block funding models adds another layer of
complexity. This system covers fracture care but excludes key com-
ponents of osteoporosis management, leaving gaps in care. We are
advocating for policy changes, including expanding funding to cover
medications, DXA scans, and follow-ups, and demonstrating the cost-
effectiveness of integrated care through pilot studies and economic
modeling.

We are also looking at innovative ways to enable early identifi-
cation and assessment of patients with osteoporosis and fragility
fractures. This includes LLM models to identify second fractures that
occur in patients in between clinic visits and Al solutions that identify
osteoporosis from radiological images performed for other reasons.

Despite the challenges, the program underscores the critical value
of interdisciplinary collaboration, technology-driven solutions, and
stakeholder engagement. The lessons learned reaffirm that secondary
fracture prevention is not only a clinical necessity but a sustainable
model of care. Our focus now is on scaling the program, embedding it
into routine care, and ensuring that no patient at risk of secondary
fractures is left behind. Simply put, FLS makes both clinical and
health economic sense.
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LESSONS LEARNED FROM MENTORSHIP IN
SWITZERLAND

T. Chevallezl

'Service of Bone Diseases, Geneva University Hospitals and Faculty
of Medicine, 1211, Geneva 14, Switzerland

Fragility fractures are a major concern for public health in Switzer-
land representing 82,000 fragility fractures per year in 2019, with an
expected increase of 37.5% of this number by 2024 with significant
associated costs. Thanks to a mentoring program under the direction
of the Swiss Association Against Osteoporosis (ASCO/SVGO), the
implementation of FLS in Switzerland has increased significantly
over the last 4 years, from 10 in 2020 to 22 FLS mapped on the
Capture the Fracture Map of the Best Practice Framework. This
mentorship program is essentially based on two major events per year
which are organized for team members already involved in FLS or for
those who wish to create a new FLS: an online coaching clinic in the
spring delivered both in French and German to allow a better inter-
action of participants in their mother tongue and a face to face Swiss/
ALPS FLS Network Meeting in autumn. Before this FLS Network
Meeting, the champions of the FLS fill out a questionnaire on their
activity during the previous year (and sometimes a poster), and thus
the progression of the main key performances indicators can be
shared between the FLS. In addition, the FLS are also asked to
describe what were their major accomplishment and greatest chal-
lenge during the previous year. To encourage exchanges of
experiences between the FLS team members during these events,
workshops on different topics are addressed such as: Collaboration
with GP’s, FLS education material for GPs & patients; How to follow
up patients (mail, phone, person.....); Identification of Previously
Unrecognized Vertebral Fracture. The major objective of this men-
torship program is to increase and consolidate the interactions of
members of the Swiss FLS network to ensure the development of new
FLS and improve the quality of existing ones.

NSS52
NAVIGATING CHALLENGES IN THE FIGHT FOR
FRACTURE LIAISON SERVICES IN SOUTH AFRICA

T. Hough'
'NOFSA CEO, Cape Town, South Africa

This abstract presents an overview of the Fracture Liaison Services
(FLS) in South Africa and the role of the National Osteoporosis
Foundation of South Africa (NOFSA) in the establishment and
development of these services. It delves into the initiatives undertaken
by NOFSA, the main challenges faced, moments of significant set-
backs, and how we are trying to overcome these hurdles, culminating
in valuable lessons still being learned!

Fracture Liaison Services are critical in managing patients with
fractures, aiming to reduce subsequent fracture risk through com-
prehensive assessment and treatment plans. In South Africa, these
services have proven essential but face numerous ongoing challenges
due to resource constraints and awareness issues. NOFSA has been at
the forefront, actively promoting FLS as a standard of care for frac-
ture management. Though advocating for policy change, providing
education, and fostering collaboration between healthcare providers is
an ongoing struggle, NOFSA has spearheaded several initiatives to try
and integrate FLS into the healthcare system.

One of the significant initiatives includes NOFSA’s partnership
with mostly private hospitals to establish pilot FLS programs, aiming
to demonstrate the feasibility and benefits of structured fracture
management. Despite these efforts, the journey has not been without

challenges. Financial constraints, insufficient government and private
Medical Aids support, as well as lack of public awareness have
hindered widespread adoption. Specific obstacles have led to
moments of defeat, such as the closure of some FLS programs and
lack of funding, threatening the momentum of any progress made.

However, overcoming these challenges is possible through per-
sistent advocacy, and international collaboration, especially from the
IOF’s Capture the Fracture (CTF) team. Learning from these expe-
riences, NOFSA is trying to engage more stakeholders and leveraging
data to highlight the cost-effectiveness of FLS. This data is however
very sparse.

In conclusion, the case of FLS in South Africa underlines crucial
lessons: the need for sustained advocacy, the effectiveness of col-
laborative networks, and the importance of data in driving funding
and policy decisions. As the fight against osteoporosis and related
fractures continues, these experiences provide crucial insights into
developing sustainable healthcare interventions in resource-limited
settings.

NSS53
THE GLOBAL BURDEN OF SARCOPENIA

F. Gimigliano'

'Department of Mental and Physical Health and Preventive Medicine,
University of Campania “Luigi Vanvitelli”, Naples, Italy

Sarcopenia, a progressive loss of skeletal muscle mass, strength, and
function, primarily affects older adults and represents a significant
public health concern globally. Although it has been recognized as a
disease (ICD-10: M62.84), there is no universally accepted diagnostic
criterion, leading to considerable variability in prevalence estimates
and complicating efforts to quantify its global burden. Prevalence
rates vary widely depending on the diagnostic criteria applied,
ranging from 10 to 27% in individuals over 60 years and peaking at
86% in some population subsets using certain muscle mass-only
measures. Severe sarcopenia prevalence is reported between 2 and
9%. Men are generally more affected than women, particularly under
diagnostic frameworks like the European Working Group on Sar-
copenia in Older People (EWGSOP2), though opposite trends are
observed with criteria like the International Working Group on Sar-
copenia (IWGS).

The etiology of sarcopenia is multifaceted, involving biological,
hormonal, and lifestyle factors. Its onset often begins as early as the
fourth decade of life, with an accelerated decline in muscle strength
relative to mass, highlighting the critical role of strength-based
diagnostics. Sarcopenia is strongly linked to adverse outcomes,
including increased risk of falls, prolonged hospitalizations, func-
tional dependence, and higher mortality rates. Economic implications
are substantial; in the United States alone, sarcopenia-related
healthcare costs reached $18.5 billion in 2000.

This global health challenge disproportionately affects regions
with aging populations, with the highest prevalence observed in
Oceania and South America, particularly under EWGSOP definitions.
Risk factors such as undernutrition, comorbidities, and inactivity
exacerbate its impact. Despite advancements in understanding sar-
copenia, the lack of standardized diagnostic and assessment tools
hinders effective global surveillance and intervention development.

To mitigate sarcopenia’s burden, future efforts should prioritize
harmonizing diagnostic criteria, adopting population-specific cutoffs,
and implementing comprehensive public health strategies. These
include early detection, promotion of resistance training, adequate
protein intake, and addressing underlying health disparities. Recog-
nizing sarcopenia as a critical determinant of healthy aging is
essential to reduce its societal and economic impacts.
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MULTIMODAL EXERCISE AND NUTRITION: THE
PILLARS OF SARCOPENIA TREATMENT

G. Iolascon'

"Multidisciplinary Department of Medical and Surgical Specialties
and Dentistry, University of Campania “Luigi Vanvitelli”, Naples,
Italy

Sarcopenia, characterized by progressive loss of skeletal muscle mass,
strength, and function, is a significant challenge in aging populations.
It contributes to increased fall risk, disability, and poor quality of life.
Effective management requires a comprehensive approach empha-
sizing lifestyle modifications, particularly exercise and nutrition. This
abstract synthesizes findings on multimodal strategies for treating
sarcopenia, highlighting the synergistic role of physical activity and
dietary interventions.

Resistance training (RT) is the cornerstone of sarcopenia man-
agement. It promotes muscle hypertrophy, enhances strength, and
improves energy metabolism. Regular RT has been shown to coun-
teract muscle atrophy even in chronic diseases and conditions
associated with sarcopenia. While aerobic exercises primarily
enhance energy metabolism, they also support physical function and
cardiovascular and muscle endurance. A combination of RT and
aerobic activities, often supplemented with balance and flexibility
exercises, yields superior outcomes in muscle mass preservation and
functional improvements.

Nutritional interventions complement exercise in sarcopenia
management. Adequate protein intake, particularly leucine-rich
sources, stimulates muscle protein synthesis. Supplements such as
omega-3 fatty acids, vitamin D, and beta-hydroxy-beta-methylbu-
tyrate (HMB) have shown promise in enhancing muscle mass and
function. Emerging evidence also suggests that the gut-muscle axis,
influenced by prebiotics and probiotics, may play a role in mitigating
sarcopenia by modulating systemic inflammation and metabolic
pathways.

For patients with frailty or other chronic conditions, personalized,
multimodal approaches integrating tailored exercise regimens with
nutritional optimization are crucial. This strategy not only addresses
sarcopenia’s multifactorial pathogenic mechanisms but also enhances
overall health outcomes, functional independence, and quality of life.
Ongoing research into the precise mechanisms of sarcopenia and its
relationship with aging and chronic diseases underscores the impor-
tance of these pillars. While current findings advocate for combining
exercise and dietary interventions, more high-quality trials are needed
to refine guidelines for dose, intensity, and long-term adherence.

In conclusion, multimodal exercise and nutrition serve as the
foundation for sarcopenia treatment, offering significant potential to
mitigate its impact and improve the well-being of older adults. This
integrated approach aligns with the principles of preventive and
regenerative medicine, fostering resilience against aging-related
muscular decline.

NSS55
DIGITAL TECHNOLOGIES IN SARCOPENIA TREATMENT:
THE RIGHT THERAPY FOR THE RIGHT PATIENT

A. Moretti!

"Multidisciplinary Department of Medical and Surgical Specialties
and Dentistry, University of Campania “Luigi Vanvitelli”, Naples,
Italy

Sarcopenia, a progressive loss of skeletal muscle mass, strength, and
function, represents a growing concern in aging populations due to its
association with decreased mobility, increased fall risk, and reduced
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quality of life. Despite advances in conventional treatments, deliv-
ering personalized and effective therapies remains a challenge.
Emerging digital technologies—including artificial intelligence (Al),
wearable devices, and mobile health platforms—are now revolu-
tionizing sarcopenia management, offering innovative solutions for
tailoring therapies to individual patient needs.

Al-powered tools such as smart insoles and pose estimation sys-
tems are paving the way for more precise diagnostics and
interventions. By analyzing gait patterns and joint mechanics, these
technologies facilitate the development of digital biomarkers, which
can accurately classify and monitor sarcopenia progression. Smart
insoles equipped with pressure sensors and inertial measurement units
(IMUs) provide real-time feedback on movement and balance, while
Al models process data to offer actionable insights. Pose estimation
technology, using computer vision and deep learning algorithms,
further enhances assessments by capturing detailed biomechanical
data.

Wearable devices and mobile applications have also emerged as
key enablers of remote rehabilitation and patient engagement. These
tools support personalized exercise regimens designed to strengthen
muscles, improve balance, and enhance overall physical function. For
instance, telehealth platforms integrate wearable data to monitor
adherence and provide real-time feedback, ensuring that patients
perform exercises safely and effectively. Mobile apps featuring
exercise demonstrations, reminders, and progress tracking enhance
compliance and allow for adaptive adjustments based on individual
performance.

Additionally, integrating nutritional and psychological interven-
tions into digital platforms promotes a holistic approach to sarcopenia
management. Al-driven dietary analysis tools and virtual coaching
provide tailored nutritional guidance, while telepsychology services
address the emotional and cognitive aspects of adherence to
treatment.

This convergence of technology and healthcare underscores a shift
toward patient-centered, data-driven care. By overcoming traditional
barriers—such as accessibility, cost, and lack of personalization—
digital health solutions enable scalable and efficient sarcopenia
treatment. As research continues to refine these technologies, their
integration into routine care has the potential to deliver the right
therapy to the right patient at the right time, transforming outcomes
for individuals affected by sarcopenia.

NSS56
BONE FRAGILITY AND OSTEOPOROSIS IN CHILDREN
AND ADOLESCENTS: WHEN AND HOW TO DIAGNOSE IT?

Y. Makhlouf!, L. Zakraoui'

"University Tunis El Manar, Faculty of Medicine of Tunis, Mongi
Slim hospital, Rheumatology department, Tunis, Tunisia

Although rare, osteoporosis in children and adolescents requires
prompt diagnosis to enable timely treatment and prevent long-term
complications.

The diagnosis of osteoporosis among pediatric patients is defined
by the presence of a low bone mineral density, indicated by a
Z-score < — 2.0 standard deviations, in conjunction with a clinically
significant fracture history, or the occurrence of low-energy vertebral
fractures.

Secondary osteoporosis is the most frequent form in pediatric
populations and arises from various underlying conditions. Common
causes include chronic inflammatory diseases such as juvenile idio-
pathic arthritis, prolonged use of glucocorticoids, endocrine disorders
like malabsorption syndromes, and nutritional deficiencies (e.g., cal-
cium or vitamin D). Affected children and adolescents should
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undergo a thorough diagnostic workup, including assessment of
clinical history, radiography, biochemical investigation.

NSS57
BONE FRAGILITY AND OSTEOPOROSIS IN CHILDREN
AND ADOLESCENTS: WHEN AND HOW TO TREAT IT?

S. Miladi', L. Zakraoui'

'University Tunis El Manar, Faculty of Medicine of Tunis, Mongi
Slim hospital, Rheumatology department, Tunis, Tunisia

Children and adolescents with chronic diseases are at increased risk
for bone fragility and subsequent osteoporotic fractures. Efficacy and
safety of available treatment of osteoporosis prescribed for adults
remain unclear in pediatric population.

Preventive strategies such as balanced diet, physical activity,
optimized calcium and vitamin D intake are the keystone of man-
agement of osteoporosis in young patients.

Indication of anti-osteoporotic treatment do not relay on the results
of the Bone mineral density but on the presence of non-traumatic
fracture. Bisphosphonates seem to be safe and well tolerated in
children. Recent studies are published on the safety and efficacy of
targeted-drugs such as denosumab.

Algorithm of management of corticosteroid-induced osteoporosis
on children and adolescents are different from other secondary
osteoporosis. Preventive strategies remain an important pillar of the
treatment. Bisphosphonates are indicated in case of high dose corti-
costeroids used for long period.

NSS58

A SIGNIFICANT PROBLEM FOLLOWING OSTEOPOROTIC
FRACTURES: COMPLEX REGIONAL PAIN SYNDROME
(CRPS)

Y. Gokee-Kutsal'

'Hacettepe University, Faculty of Medicine, Department of Physical
Medicne and Rehabilitation (retired), Ankara, Turkiye

Complex Regional Pain Syndrome (CRPS) is a chronic pain condition
that primarily affects the distal extremities, characterized by abnormal
sensory, motor, vasomotor, sudomotor, and trophic findings. It typi-
cally develops following fractures, surgeries, trauma, or strokes, with
pain that is disproportionate in intensity or duration to the inciting
event. The most common trigger is a fracture, particularly of the distal
radius.

Notable risk factors for CRPS include advanced age, female sex,
and osteoporosis. Pain and functional limitations in the affected limb
frequently hinder daily activities and significantly impair quality of
life. Women are four times more likely to develop CRPS than men,
with incidence increasing with age and peaking between 50 and
80 years. In the United States, the 5-year incidence is approximately
0.079%, while in South Korea, the prevalence is 26 per 100,000
individuals.

The potential pathophysiological mechanisms underlying CRPS
include central sensitization, vasomotor dysfunction, autoimmunity,
inflammation, psychological distress, brain changes, and genetic
predisposition. However, it remains uncertain whether these mecha-
nisms are causative or secondary to the condition’s symptoms.

Early diagnosis and treatment are crucial for achieving optimal
outcomes. Diagnosis is guided by the Budapest criteria, which
require: ongoing pain disproportionate to the inciting trauma, reported
symptoms in three categories and observed signs in two categories
(i.e., sensory, vasomotor, sudomotor/edema, and motor/trophic),
exclusion of other plausible diagnoses through a thorough history and

examination. The Valencia consensus has further refined the assess-
ment of fluctuating symptoms, symptom spread beyond a single limb,
and the definitions of asymmetry and related changes.
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CAN WE TREAT COMPLEX REGIONAL PAIN SYNDROME
(CRPS) BY PHARMACOLOGICAL AGENTS?

Y. Kirazl!

'Ege University, Medical Faculty, Department of Physical Medicine
and Rehabilitation, Izmir, Turkiye

At present, there is no FDA-approved pharmacological treatment for
patients with CRPS. A variety of pharmacological agents have been
studied for CRPS, but most have been small and/or of low quality
trials.

Bisphosphonates have emerged as an effective treatment for CRPS
pain through interacting with the immune system and regulating
expression of nerve growth factor. Meta-analysis shows that biphos-
phonates provided late (beyond one month) but not early (within one
month) pain relief. Ketamine, a strong NMDA receptor antagonist,
has been shown to be effective in the treatment of CRPS. IV ketamine
infusion can provide clinically effective pain relief in the short term
(three to four-weeks follow-up). Biphosphonates and ketamine
showed more adverse events but no serious side effects compared
with placebo.

Free radical scavengers such as DMSO and N-acetylcysteine
(NAC) are widely used in the treatment of CRPS due to the excess
free radical production generated by an overt inflammatory response
to tissue injury. However, current studies have demonstrated no
evidence to support the use of these.

There is evidence to support glucocorticoids in CRPS, but the
ideal administration route and dose remain unclear. High doses of
glucocorticoids have been found beneficial in CRPS, especially in its
early stages. NSAIDs are being used in clinical practice to target the
pain and inflammation underlying CRPS, but the study did not find a
significant difference when compared with placebo.

Significant reductions of pain and sensory disturbances in acute-
stage CRPS patients were found on intravenously administered
magnesium in a pilot study.

Careful selection and prompt initiation of appropriate pharma-
cotherapy may optimize pain relief in CPRS. Ketamine and
bisphosphonates seem to be the best treatments for CRPS when
compared with placebo without severe adverse events. However high-
quality and long-term RCTs are still required.
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THE ROLE OF NON-PHARMACOLOGICAL APPROACHES
IN THE MANAGEMENT OF COMPLEX REGIONAL PAIN
SYNDROME (CRPS)

A. A. Kiiciikdeveci'

! Ankara University, Faculty of Medicine, Department of Physical
Medicine and Rehabilitation, Ankara, Turkiye

Guidelines for the management of CRPS recommend an interdisci-
plinary/multidisciplinary, holistic, individually-tailored approach that
incorporates pharmacological and non-pharmacological interventions.
Non-pharmacological strategies include patient education, rehabili-
tation interventions, and psychological therapy. Rehabilitation,
including physical and occupational therapy combined with relevant
exercise program is the first-line treatment for CRPS and should be
started as soon as possible together with pharmacological pain relief.

Rehabilitation interventions, usually administered as multi-modal
therapies, aim to achieve functional restoration. Functional restoration
emphasizes graded physical activity, desensitization and normaliza-
tion of sympathetic tone, edema control, exercises for flexibility,
isometric and isotonic strengthening as well as stress loading, and
normalization of the use of the limb in daily life in the context of
activities and participation. Various physical modalities (e.g. TENS,
fluidotherapy, therapeutic ultrasound, pulsed electromagnetic field
therapy, low-laser therapy) can be used for their analgesic, anti-in-
flammatory and tissue-healing accelerating effects. Sensory-motor
retraining approaches, mirror therapy and graded motor imagery, may
improve disturbed body perception and cortical reorganisation
thereby decreasing pain and disability. Pain exposure therapies may
be appropriate for patients who have fear of movement. Recent sys-
tematic reviews on rehabilitation interventions in CRPS reported
some evidence regarding the effectiveness of mirror therapy, graded
motor imagery, pain exposure therapy, aerobic exercises, and multi-
modal therapy. Evidence regarding other interventions was uncertain
due the lack or low methodological quality of trials.

Psychological therapies aim to manage pain, distress and disability
by addressing the psychological aspects of the condition. These
therapies include cognitive behavioural therapy, acceptance and
commitment therapy, counselling and relaxation techniques.

Interventional therapies, including sympathetic and other nerve
blocks, neuromodulation techniques (transcranial magnetic stimula-
tion, spinal cord stimulation, dorsal root ganglionstimulation) and
neurolytic sympathetic procedures, can be offered for people who
have severe pain and disabilty despite conservative treatments.
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QUALITATIVE AND QUANTITATIVE CHANGE IN FLS/PFC
IN LATAM. AN OVERVIEW

J. F. Torres-Naranjo' 2

!Centro de Investigacién Osea y de la Composicion Corporal, CIO,
Guadalajara, Mexico, 2FLS Mentor and member of CTF Governance
for LATAM, Mexico, Mexico

The Capture the Fracture (CTF) mentorship program has driven
substantial growth in fracture liaison services (FLS) across Latin
America, increasing the number of active FLS to 83 (Bronze, Silver,
or Gold) and Best Practice Framework (BPF) applications. Patient
enrollment has risen significantly, with treatment adherence projected
to improve by 60%. Key achievements include the implementation of
integrated electronic records and interdisciplinary care models.
However, challenges persist, such as fragmented data systems and
disparities in access. Future efforts aim to expand mentorship, stan-
dardize registries, and enhance evaluation capabilities to achieve a
30% reduction in refractures.
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KEY PERFORMANCE INDICATORS OF PFC/FLS IN
LATAM. EXPECTED OUTCOMES BASED ON BC IN
MEXICO AND COLOMBIA

A. Medina'??

'Department of Endocrinology. Hospital de San José. Bogotd,
Bogota, Colombia, 2Asistant Professor Universidad Nacional de
Colombia, Bogota, Colombia, 3 Associate Professor Fundacién
Universitaria de Ciencias de la Salud (FUCS), Bogota, Colombia

Objective: To describe KPIs performance before and after the
occurrence of the IOF Capture the Fracture® Mentorship Programme
in Latin America.

Methodology: Data was collected by the International Osteoporosis
Foundation (IOF) Capture the Fracture® programme (CTF), Best
Practice Framework (BPF) from 2019 to 2024. A multicenter longi-
tudinal analysis was performed on the different KPIs in order to
establish patterns for each country, as well as general trends in terms
of absolute and relative frequencies. The information was analyzed in
R version 4.3.2.

Results: CTF Mentorship Program has established a network of FLSs
experts in different countries to foster secondary fracture prevention
strategies by increasing the number and performance of FLSs. In
LATAM, the programme initiated in Mexico in 2019, followed by
Brazil and Colombia in 2020 and Argentina in 2021.

Given the gap in treatment and follow-up of patients with fragility
fracture, CTF developed a set of complementary KPIs.

The KPIs before mentoring (BM) were analyzed in 2019 and after
mentoring (AM) in 2020-2023 for Mexico, Brazil, Colombia and
Argentina. 2024 was not included since available data was
incomplete.
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According to the CTF BPF, a PFC/FLS is expected to identify
more than 80% of patients with fragility fractures. Starting treatment
at 16 weeks, follow-up of treatment, falls and refractures must be
assessed. These indicators are classified as low, intermediate, or high
(< 50%, 50-80%, and > 80%, respectively).

Identification of hip and vertebral fractures increased by 52% and

87% in 2021 respectively and decreased towards 2023. All patients
with hip fracture were evaluated by the FLSs. The biggest difficulty
was the access to densitometry in healthcare centers. As for treatment
initiation before week 16, the number of FLS doubled AM as did the
number of those whith a follow-up plan. AM 100% of FLSs re-
evaluated treatment adherence, 90—-100% of FLS carried refracture
assessment AM vs 83% BM. Risk of falls was re-evaluated by 82%
BM vs 100% AM.
Conclusion: KPIs improved after mentoring in the four LATAM
countries where the CTF Mentorship programme was conducted.
Specifically, indicators related to fracture identification, evaluation
and treatment initiation. Additonally, the mentorship programme
contributed to improving performance assessment of PFC/FLS.

NSS63
SUCCESSFUL COUNTRY SPECIFIC STRATEGIES TO
IMPROVE AND INCREASE THE NUMBER OF FLS

E. Castro Osorio!
lUniversity of Caldas, Caldas, Colombia

After FLS mentors were trained, a country specific plan was devel-
opped in order to assess current status of FLS already mapped on the
CTF map of best practice to specifically assess their state of devel-
opment, key challenges and topics of interest of FLS coordinators.
The initial diagnosis was made through country surveys lead by the
IOF regional office and the country mentors. Based on the findings,
country specific mentors and the IOF regional teammembers designed
tools aimed to create a knowledge community of FLS, support health
medical teams to initiate post fracture care programmes as well as
contribute with FLS teams to set quality improvement plans and
influence national policy members to foster secondary fracture pre-
vention programmes. Several editions of IOF copyright activities took
place from 2021 to 2024 in Argentina, Brazil, Colombia and Mexico.
As a result, the number of FLS in Latin America increased from 45 in
December 2019 to 141 in December 2024, with 45 FLS submitting
new data and improved own category with the CTF programme. From
a policy perspective, the mentroship programme was also key in the
road to reach an strategic collaboration with Mexico IMSS
orthogeriatric strategy (which added 10 new country specific men-
tors), develop the budget benefit calculator for Mexico and Colombia,
set a national secondary fracture prevention coalition in Mexico (who
penned the Call to Action Mexico[1] published in june 2024).

[1] Clark P et al. Archives of Medical Research, Volume 55, Issue 7,
2024, 103062, ISSN 0188-4409, https://doi.org/10.1016/j.arcmed.
2024.103062.
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CHALLENGES AHEAD. GATHERING KEY DATA FOR
MONITORING PERFORMANCE AND IMPROVING
QUALITY OF PFC/FLS

M. Diehl!

"Hospital Italiano de Buenos Aires - Department of Internal Medicine,
Buenos Aires, Argentina

FLSs and fracture audits aim to improve post-fracture care and out-
comes based on local reality. Pasos® Program is a structured

management model based on the Argentine Hip Fracture Registry,
international standards and quality indicators for FLSs. It allows the
gathering of key data including the initiation of osteoporosis treat-
ment and adherence, aiming to improve care quality and optimize
resources. Pasos represents a pioneering regional initiative to address
these challenges effectively.

NSS65
PREGNANCY, AND LACTATION A CHALLENGE FOR THE
SKELETON

A. Naglaal

'Rheumatology, and Rehabilitation, Faculty of Medicine, Ain Shams
University, Cairo, Egypt

Both pregnancy and lactation are physiologic conditions mostly
occurring in young women, in which calcium homeostasis is high.
During this time, female physiology adapts to fulfill the fetal and
neonatal calcium and phosphorus requirements. However, there is a
small percentage of women that do experience fragility fractures
during these times of life.

Pregnancy and lactation-associated osteoporosis (PLO) is an
infrequent condition defined by the occurrence of non-traumatic
fractures—most frequently vertebral—during the third trimester of
gestation and/or the first months of postpartum.

Fractures may be also precipitated in lactating women by
increased mechanical strain from the carrying and bending maneuvers
with the baby and associated paraphernalia.

Almost a quarter of these patients will sustain a subsequent frac-
ture, and this fracture risk correlates with the number of fractures at
time of diagnosis.

Calcium homeostasis is significantly altered during lactation.
Accordingly, many regulatory mechanisms such as renal calcium
reservation, intestinal absorption, and bone resorption are stimulated.
However; little is still known about the regulatory mechanism of
calcium metabolism during lactation, and according to recent studies,
genetic factors might also play a relevant role in this condition.

Although there is consensus about discontinuation of lactation and
calcium and vitamin D-supplementation as the first steps in the
treatment of these patients, there is still controversy regarding the
long-term and/or pharmacological management of this condition.

Use of anti-resorptive medications could conceivably blunt post-
weaning recovery, given that combination therapy blunts the effect of
anabolic treatment in women with osteoporosis. The anecdotal data
suggest that bone gains from anabolic treatment may persist in
reproductive age women without anti-resorptive treatment.

However; women with PLO need to be informed about their
potential subsequent fracture risk before deciding for further
pregnancies.

NSS66
MOVEMENT RECOMMENDATIONS FOR PREGNANT AND
LACTATING WOMEN

M. H. Abu-Zaid'
"Rheumatology, Faculty of Medicine, Tanta University, Tanta, Egypt

Health benefits of physical activity during pregnancy include reduced
risk of excessive gestational weight gain and conditions such as
gestational diabetes, preeclampsia, preterm birth, varicose veins, and
deep vein thrombosis. There is some evidence that physical activity
during pregnancy is associated with a reduced length of labor and
delivery complications. However, vigorous leisure activity is associ-
ated with decreased birth weight.
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Physical activity can decrease symptoms of postpartum depres-
sion. Combined with caloric restrictions, it can also help to lose
weight after delivery.

Guidelines on physical activity during pregnancy provide recom-
mendations for health professionals as to whether to prescribe
physical activity and if so, in what manner. Guidelines from a variety
of organizations help address questions about physical activity, such
as how long, how far, how often, and at what intensity,

In 2020, the World Health Organization (WHO) released its
guidelines on physical activity and sedentary behavior, In line with
the global call for action, the development of national guidelines on
physical activity has been encouraged and considered as a funda-
mental constituent of a coherent and comprehensive framework that
outlines physical activity policies for public health action.

Recently published 24-h movement guidelines for adults aged
18-50 years old provided examples of integration of sleep, sedentary
behavior, and physical activity with special consideration for pregnant
and postpartum adult women. This should help in the decision-mak-
ing process and are intended for endorsement by the policymakers.

NSS67
ABDOMINAL AORTIC CALCIFICATION, WHAT IT IS AND
WHY IT IS IMPORTANT

J. R. Lewis'

"Nutrition and Health Innovation Research Institute, School of
Medical and Health Sciences, Edith Cowan University, Perth,
Australia

Background: In older individuals at high risk of musculoskeletal
disorders, after the skeleton, the most calcified structure in the body is
often the vasculature. One of the first sites where vascular calcifica-
tion occurs is in the abdominal aorta. This abdominal aortic
calcification (AAC) is commonly seen on lumbar spine and abdom-
inal investigations, particularly vertebral fracture assessment in older
people. Typically, it has not been reported due to uncertainty over its
prognostic importance and difficulties assessing the extent of calci-
fication. It is essential to improve our understanding of abdominal
aortic calcification for both bone and vascular health during ageing.
Objectives: This presentation will provide an overview of how
common AAC is, its links with subclinical cardiovascular disease in
other vascular beds, how it differs from subclinical disease in other
vascular beds and its prognostic importance for cardiovascular events
and all-cause mortality from a systematic review and Meta-Analysis.
We will also discuss the latest advanced in the automated assessment
of AAC and the association with cardiovascular events in routine
bone density testing and middle-aged community dwelling adult
settings.

Results: AAC is one of the first sites where vascular calcification is
observed and is related to risk of atherosclerotic vascular disease in
other vascular beds. The prognostic importance of AAC for a mul-
titude of cardiovascular outcomes has been established through a
large systematic review and meta-analyses and provides compli-
mentary prognostic information to coronary and carotid imaging. We
have recently also published the methods for automated assessment of
AAC on vertebral fracture assessment images using the Kauppila
24-point scoring system.

Conclusions: This presentation will provide an overview of what
AAC is, what is not, and outline recent advances in the field as well as
highlighting areas for future research.
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ABDOMINAL AORTIC CALCIFICATION AND
MUSCULOSKELETAL OUTCOMES

P. Szulc!

'INSERM UMR 1033, University of Lyon, Hospices Civils de Lyon,
Lyon, France

Background: Severe abdominal aortic calcification (AAC) is asso-
ciated with poor musculoskeletal health status regardless of the
method used for the AAC assessment (X-ray, DXA, CT, human
reader, Al algorithm).

Objectives: Present the association between AAC and muscu-
loskeletal outcomes.

Results: Severe AAC is associated with lower bone mineral density
(BMD) measured by DXA. However, data are discordant and depend
on the cohort (e.g., age range), statistical model (threshold for AAC,
adjustments) and skeletal site. More limited data suggest poor bone
microarchitecture (thinner cortices, lower trabecular number) in older
adults with severe AAC. Some studies show more rapid bone loss in
individuals with severe AAC, but the results are discordant. Severe
AAC is associated with higher prevalence and incidence of fractures
(Gebre, J Gerontol A Biol Sci Med Sci, 2023). The link between
severe AAC and fracture is found consistently for the spine and hip
fractures in men and women and after adjustment for confounders
(age, BMD, prior fractures); however, the predictive power of AAC
decreased with the follow-up duration. By contrast, the associations
between AAC and non-spine-non-hip fractures were inconsistent.
Data on the link between AAC and muscle mass and strength are
more limited and discordant. Finally, severe AAC was also associated
with higher risk of injurious fall necessitating hospitalization.
Conclusions: Several mechanisms may underlie these associations.
AAC, poor bone status and low muscle mass and strength may share
risk factors (smoking, inflammation, oxidative stress etc.). Severe
AAC may impair blood supply of bone and muscles. Low muscle
strength and cardiovascular diseases (of which AAC is a valuable
marker) may jointly contribute to the higher risk of fall. Finally, poor
bone status and falls may jointly contribute to the higher risk of
fracture.

NSS69

ABDOMINAL AORTIC CALCIFICATION AS A NOVEL RISK
FACTOR FOR FALLS AND FRACTURES IN ROUTINE
CLINICAL PRACTICE

W. D. Leslie'
lUniversity of Manitoba, Winnipeg, Canada

Background: Abdominal aortic calcification (AAC) is strongly
associated with cardiovascular events. Emerging evidence suggest
that AAC may also be a clinically useful marker for adverse mus-
culoskeletal outcomes such as falls and fracture.

Objectives: Since 2010 the Manitoba BMD Program has been rou-
tinely using DXA-based vertebral fracture assessment (VFA) images
to identify vertebral fractures in qualifying individuals. These same
VFA scans can be used opportunistically to accurately score AAC
using machine learning algorithms (ML-AAC). We review our
experience with ML-AAC assessment in the routine clinical practice
setting.

Results: Elevated ML-AAC scores robustly predict a range of major
adverse cardiovascular events. More recently, we have shown that
these scores predict risk for hospitalization-associated falls and inci-
dent fractures independently from other clinical risk factors. For
example, increasing ML-AAC and vertebral fracture status contribute



Aging Clin Exp Res

additively to risk for subsequent major osteoporotic fracture, hip
fracture and any clinical fracture.

Conclusions: DXA-based vertebral fracture assessment (VFA) can be
used in routine clinical practice for ML-AAC scoring in addition to
vertebral fracture recognition. These complementary measures can
contribute to risk assessment across multiple domains: cardiovascular,
falls, and fracture.

NSS70
PROVISION OF ABDOMINAL AORTIC CALCIFICATION
RESULTS TO PATIENTS

J. T. Schousboe'

"Park Nicollet Clinic and HealthPartners Institute, Minneapolis,
United States

Background: Identification of abdominal aortic calcification (AAC)
is potentially highly clinically significant if this indicates risks of
future cardiovascular and other adverse health events that to the
patient and clinician were previously unknown.

Objective: The aim of this presentation is to briefly describe our
recent randomised controlled trial providing AAC results and use
individual patient cases to illustrate clinical circumstances where
identification of AAC may justifiably alter recommended manage-
ment of patient cardiovascular disease and fracture risks.

Results: Provision of AAC may improve cardiovascular risk factor
control over 12 weeks. AAC may also change assessment of car-
diovascular disease risk from intermediate to high warranting more
aggressive treatment of hyperlipidemia and/or blood pressure. AAC
may change estimated risk of fracture from intermediate to high,
warranting recommendation for fracture prevention therapy. AAC
may change estimated risk of fracture from high to very high, war-
ranting consideration of anabolic therapy. In instances where AAC
identification does not alter CVD or fracture risk classification, the
presence of AAC conceivably may increase perceived importance of
therapy to the patient.

Conclusions: AAC has the potential to alter management of both
cardiovascular disease and fracture risk factors significantly and
appropriately. However, additional investigations are needed to
determine the degree to which identification of AAC and appropriate
communication of its significance to health care providers and
patients does alter patient risk management choices.

NSS71
INTRODUCTION IN BONE, MUSCLE AND FAT
INTERACTIONS

I. Kostoglou-Athanassiou’

'Department of Endocrinology, Diabetes and Metabolism, Asclepeion
Hospital, Athens, Greece

The concurrent occurrence of osteoporosis, sarcopenia, and obesity is
apparent in neurodisabled (NDS) individuals. The interplay among
bone, muscle, and adipose tissue in NDS is intricate and affected by
many physiological alterations stemming from immobilization,
modified muscle tone, and nervous system dysfunction. The interac-
tion of bone, muscle, and adipose tissues is essential for sustaining
general health, and this link is especially important in NDS. Sar-
copenia diminishes physical activity, leading to reduced energy
expenditure and heightened risk of obesity and immobilization-re-
lated bone loss. An elevation in visceral fat provokes inflammation,
which facilitates the onset of sarcopenia. Osteoporosis, sarcopenia,
and sarcopenic obesity are linked to metabolic diseases, morbidity,

and death. Comprehending these connections is crucial for formu-
lating successful intervention and rehabilitation strategies.

NSS72
(OSTEO)SARCOPENIA AND SARCOPENIC OBESITY IN
NEURODISABLED INDIVIDUALS

Y. Dionyssiotisl

'"Head of 2nd PMR Department, National Rehabilitation Center EKA,
Athens, Greece

Osteosarcopenia is a syndrome characterized by concurrent loss of
bone mineral density and reduction in muscle mass, strength, and
function, which may be avoided. Despite the heightened prevalence
of osteoporosis risk factors in individuals with neurodisabilities
(NDS), no guidelines exist. Variations in injury type, disease pro-
gression, life expectancy, residual mobility and functionality,
ambulation and standing ability, pharmacological treatment, spastic-
ity levels, and depression further complicate the pathophysiology of
bone-muscle loss and fat gain.

Sarcopenia and osteoporosis are highly prevalent in NDS; never-
theless, the extent of disability attributable to osteosarcopenia
syndrome remains undetermined. Muscle degeneration and dysfunc-
tion occur with aging; however, in neurological illnesses
characterized by muscular atrophy, muscle loss can manifest at
younger ages. The etiology of sarcopenia in NDS is intricate. One
factor is the unloading of impaired skeletal muscle, leading to
deconditioning in any muscle that remains inactive. Reduced muscle
mass can be attributed to neurogenic injury, resulting from muscular
atrophy and impaired regulation by the central nervous system.
Neurological impairment results in the inactivation and subsequent
unloading of the impacted skeletal muscle. The risk of diminished
physical activity ability commences soon following the injury. Dis-
use, spasticity, and microvascular injury contribute to significant
morphological, and enzyme histochemical alterations observed in
paralyzed skeletal muscle, resulting in modified functional charac-
teristics and atrophy. The mortality of motoneurons and muscle
denervation must contribute to the pronounced atrophy observed in
muscles. Malabsorption results in protein deficiencies and muscle
catabolism. Thyroid hormonal imbalances, hypercortisolism, and
insulin resistance contribute to sarcopenia due to protein
insufficiency.

Sarcopenic obesity has lately been characterized as a unique
entity. It is marked by a detrimental cycle involving muscle and
adipose tissue, which includes proinflammatory cytokines, oxidative
stress, and insulin resistance, potentially leading to frailty and
increased mortality risk. Significant alterations in body composition
encompass an augmentation of body fat and a reduction in skeletal
muscle and bone mass. The intricate interaction of shared patho-
physiological pathways, including heightened bone resorption,
proinflammatory cytokines, oxidative stress, insulin resistance, hor-
monal alterations, and reduced physical activity, underpins the strong
association between osteoporosis, sarcopenia, and sarcopenic obesity.
A detrimental loop may occur between the buildup of adipose tissue
and the reduction of skeletal muscle mass and bone density, as they
exert reciprocal effects on one another.

NSS73
SARCOPENIA IN HEMIPLEGIA AND STROKE

M. PaEadatoul

'"PMR Physician, Postgraduate Program in Metabolic Bone Diseases,
National and Kapodistrian University of Athens, Athens, Greece
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A significant reduction linked to neurogenic lesions results in stroke
related sarcopenia. This type of secondary sarcopenia is challenging
to define using the existing sarcopenia criteria for this cohort. Stroke
is a condition that significantly affects the human body. The brain
damage incurred adversely affects numerous bodily systems. The
outcome of sarcopenia following a stroke involves many processes
and their associated illnesses that transpired post-event. The resultant
sarcopenia is attributable to multiple factors post-stroke, including
denervation and reinnervation of muscle units, restricted muscle uti-
lization and mobility, spasticity that emerges during the recovery
phase, structural alterations as a response to adaptation to the sub-
sequent conditions, as well as the systemic impact of brain injury on
the body. Sarcopenia following a stroke is consequently a result of
multiple influences. While one might assume that the pathophysiol-
ogy of post-stroke sarcopenia resembles that of age-related
sarcopenia, significant differences have been identified. The body
adopts distinct mechanisms leading to muscle tissue disorder in post-
stroke sarcopenia, although some similarities with age-related sar-
copenia persist. Characteristics of sarcopenia following a stroke have
been recorded: Following a stroke, there is a swift reduction in motor
units, a structural alteration in skeletal muscle, subsequent disability
which predominantly dictates the residual function based on the
degree of brain lesion, and continuously affects it etc. It is important
to note that the changes in the structure, function, and quantity of
skeletal muscles are independent of the patient’s age.
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DISCUSSION IN BONE, MUSCLE AND FAT INTERACTIONS

L. Kostoglou-Athanassiou', Y. Dionyssiotis®, M. Papadatou®

'Department of Endocrinology, Diabetes and Metabolism, Asclepeion
Hospital, Athens, Greece, ’Head of 2nd PMR Department, National
Rehabilitation Center EKA, Athens, Greece, SPMR Physician,
Postgraduate Program in Metabolic Bone Diseases, National and
Kapodistrian University of Athens, Athens, Greece

Recommendations have been proposed regarding the overall treat-
ment and management of osteosarcopenia, primarily in elderly able-
bodied individuals, focusing on exercise, nutrition, and pharmaco-
logical interventions under investigation. However, there is a
deficiency of disease-specific guidelines for the management, treat-
ment, and potential prevention of NDS individuals requiring
comprehensive care. Currently, exercise combined with appropriate
nutritional adjustments to facilitate weight loss while minimizing
muscle loss may be employed for the prevention and management of
sarcopenic obesity. Lack of physical exercise and poor dietary prac-
tices lead to the rising prevalence of this condition among the NDS
population.

This NSS evaluates health concerns and emphasizes the necessity
for tailored solutions.

NSS75
DECODING SKELETAL COMPLICATIONS IN BONE
METASTASES

P. Judrez Camacho'

lGroup Leader at Bone and Cancer Research Group- Biomedical
Innovation Department Center for Scientific Research and Higher
Education at Ensenada (CICESE), Ensenada, Baja California, Mexico

Bone and bone marrow serve as significant locations for cancer
spread. The onset of bone metastases is often associated with a worse
prognosis. The consequences of bone metastases are often devastat-
ing, and once tumors metastasize to bone, they are incurable and
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cause skeletal complications, including severe pain, fractures, spinal
nerve compression, and paralysis.

The prevention and management of bone metastases are essential
to cancer treatment protocols. Nonetheless, the current therapeutic
alternatives for patients with bone metastatic disease are limited in
their effectiveness and can lead to increased morbidity. As a result,
most modern treatments are primarily palliative.

Tumor cells can disseminate early but remain dormant in the bone,
often for years. Interactions with bone cells, such as osteoblasts and
hematopoietic stem cells, promote dormancy.

The bone microenvironment can inhibit tumor growth by inducing
dormancy and suppressing processes like angiogenesis and immune
responses. A deeper understanding of the interplay between the tumor
cells and the bone microenvironment is crucial for creating novel,
more successful therapies that increase patients’ quality of life and
clinical results.

In this talk, we will review what molecular and cellular mecha-
nisms drive bone metastasis, how the tumor cells metastasize to the
bone, interactions between tumor cells and the bone marrow niche to
influence the tumor cell behavior and their ability to colonize bone,
and frequent preclinical models to study cancer spreading to bones.

NSS76
TREATMENT OF BONE METASTASIS—STATE OF THE
ART 2025

C. Confavreux'

lHospices Civils de Lyon-Université Claude Bernard Lyon 1, Lyon,
France

Bone metastasis corresponds to the localization of tumor cells in
bone, at a distance from the primary tumor. Many bone metastases are
asymptomatic. However, it has been estimated that 50% of patients
with bone metastases will develop major complications such as:
severe bone pain, hypercalcemia and pathologic long bone or verte-
brae fractures.

Major advances have been obtained in cancer treatment for the last
ten years and a significant number of patients now benefit from
prolonged remissions, even in the metastatic setting. Thus, to preserve
mobility and prevent bone metastasis complications is essential. This
should be done in harmony with the oncology care programme and
patient’s wishes and condition. Regarding bone metastases, the
challenge is to identify metastatic locations that are at risk of com-
plications (pain, fracture and neurological risk) to propose a
personalised strategy after a systematic decision-making algorithm.
The treatment strategy is based on local and systemic bone treat-
ments. In complex cases we advice to follow a multidisciplinary
approach with onco-rheumatologists, orthopedic surgeons, interven-
tional radiologists, radiotherapists and oncologists at the bone
metastastasis multidisciplinary consultation meeting (BCM3).

NSS77
CTIBL—SIZE OF THE PROBLEM AND TREATMENT
OPTIONS?

"Frankfurt Center of Bone Health and Endocrinology and Philipps-
university of Marburg, Frankfurt/Main, Germany

Osteoporosis is one of the most frequent diseases in postmenopausal
women leading to an increased fracture risk due to the physiologic
loss of the bone protective effects of estrogen. Hereby, several risk
factors for fracture such as prevalent fracture, low BMD, age, family
history, use of glucocorticoid use etc. have been identified.
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Additionally, the further reduction of endogenous estrogens with
chemotherapy (CHT), GnRH-analoga or aromatase inhibitors (Al)
continuously increases fracture risk. Breast cancer (BC) on the other
hand is the most frequent cancer type in women. Recent reports
indicated a continuous increased incidence while mortality, due to
early diagnosis and treatment improvements is decreasing. Dependent
on specific tumor characteristics, radiation, chemotherapy (CHT),
antibody treatment as well as endocrine treatment has been introduced
into the adjuvant clinical treatment setting.

Some but not all of this cancer specific treatments interfere with
bone turnover leading to an accelerate bone loss referred to as cancer
treatment induced bone loss (CTIBL). Whereas CHT leads to an
unspecific increased of bone resorption, Aromatase inhibitor (AI)
reduces residual serum endogenous estrogen level and is associated
with a decrease of bone mineral density (BMD) and increased fracture
risk. Independent of the type of Al administered, bone loss is 2—
threefold increased compared to healthy, age matched post-
menopausal controls. Therefore several guidelines have emerged to
help managing CTIBL in women with BC including strategies to
identify and treat those at highest risk for fractures.

The lecture will summarizes the current knowledge on CTIBL and
fracturing risk and indicates current treatment guidelines and inter-
vention options.

NSS78
WHAT ARE ‘A LARGE LANGUAGE MODEIS’ AND HOW
CAN THEY BE DEPLOYED IN OSTEOPOROSIS?

N. Fugglel

'MRC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom

Artificial intelligence is rapidly moving from the realms of science
fiction, into the real-life deployment in clinical workflows. Computer
vision leads the way in the use of Al in clinical practice but Large
Language Models (LLMs) are catching up and may soon overtake
computer vision as the major use-case of Al in healthcare.

In order to prepare for this wave of development, this presentation
will take the audience from LLM-naive to expert via comprehensive
explanations of tokenisation (the process of breaking text into smaller
units, like words or subwords, for easier processing), prompt-engi-
neering (designing and refining input prompts to guide Al models,
optimizing their responses for specific tasks or outcomes) and an
examination of the transformer model architecture (transformer
models being at the heart of the Generative Pre-trained Transformer
(GPT, as in ChatGPT) which sits at the forefront of Al development).

We will finish by exploring case studies of LLMs in use in clinical
practice, including ambient recording of clinical consultations, from
which the electronic patient record notes are automatically created as
well as the patient letter and any other correspondence. We will
consider how this can be used in the field of osteoporosis and the risks
and limitations (including LLM ‘hallucinations’).

NSS79
HEALTH EQUITY CONSIDERATIONS WHEN USING AI IN
CLINICAL PRACTICE

J. Alderman’*3

'University Hospitals Birmingham NHS Foundation Trust,
Birmingham, United Kingdom, *National Institute for Health and
Care Research (NIHR) Birmingham Biomedical Research Centre,
Birmingham, United Kingdom, *University of Birmingham,
Birmingham, United Kingdom

There is much fanfare regarding the deployment of artificial intelli-
gence (Al) in clinical practice. However, the deployment of Al raises
profound challenges for health equity, particularly in its potential to
exacerbate existing disparities in healthcare access and outcomes.
This presentation will critically examine health equity considerations
in the use of Al within clinical practice, with a focus on data diversity,
inclusivity and generalisability.

The STANDING Together initiative is a set of recommendations
designed to mitigate these risks. Developed through an international
consensus process involving representatives from 58 countries,
STANDING Together provides guidance for those creating and using
health datasets on minimising biases in Al health technologies. The
recommendations address the complexities of health data and the
importance of context, aiming to ensure the development of safe and
effective Al tools that benefit everyone, regardless of background.
www.datadiversity.org

Ultimately, this presentation will emphasize that the ethical and
equitable application of Al is not merely a technical challenge but a
moral imperative in clinical practice.

NSS80
AI FOR VERTEBRAL FRACTURE SCREENING: A UK
PERSPECTIVE—AN UPDATE FROM THE ADOPT STUDY

K. M. Javaid'?

'NIHR Biomedical Research Centre, University of Oxford, Oxford,
United Kingdom, *Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Sciences, University of Oxford,
Oxford, United Kingdom

Opportunistic vertebral fracture detection has the ability to identify
patients for secondary fracture prevention who would otherwise fly
under the radar. It uses computer vision (a form of Al) to automati-
cally identify vertebral fractures can be missed as part of the
radiology review. This is not simply because the CT scan (for
example) is performed to investigate anther pathology, (e.g. lung
cancer) but because the sagittal sections, on which vertebral fractures
can be identified, are not processed or available. This provides an
opportunity to identify patients who have had vertebral fractures and
are therefore at risk of further fractures, arrange bone assessment and
intervene to reduce their fracture risk. Fracture Liaison Services
provide a potential vehicle via which to manage these patients once
they are identified by radiology departments.

In the final presentation in this symposium we will share the latest
insights from the recent Al-enabled Detection of Osteoporosis for
Treatment (ADOPT) study of a computer vision approach to oppor-
tunistically identify vertebral fractures from routinely performed CT
scans. The trial is led by Professor Kassim Javaid and includes 7
centres across the United Kingdom.

NSS81
DXA QUALITY, COMMON ERRORS AND CLINICAL
IMPACT

N. Binkley'
"University of Wisconsin School of Medicine and Public Health,
Madison, WI, United States

When performed well, DXA is an outstanding clinical tool to assess
skeletal status. Notably, DXA scans are often an integral component
of osteoporosis diagnosis, fracture risk assessment and treatment
monitoring. Unfortunately, issues exist with DXA acquisition, anal-
ysis and interpretation such that low quality reports are generated.
Indeed, globally, DXA errors have been reported to occur in up to
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90% of scans. Such errors can be due to incorrect scan acquisi-
tion/analysis or subsequent interpretation. These errors may lead to
incorrect clinical care decisions such as undertreatment, excessive use
of laboratory testing or prescription of unneeded pharmacologic
therapy. This presentation will provide example cases where DXA
errors led to incorrect BMD or T-score calculation negatively
impacting clinical decision-making. Specific common errors includ-
ing inappropriate information for osteoporosis diagnosis, BMD
monitoring and vertebral fracture identification will be noted and how
to avoid them considered.

NSS82
THE ABCS OF DXA AND HOW TO IMPROVE

D. Krueger1

lUniversity of Wisconsin School of Medicine and Public Health,
Madison, WI, United States

It is well documented that bone density assessment by dual-energy
x-ray absorptiometry (DXA) is often suboptimal worldwide. Pub-
lished data suggests technical errors are common and related to
incorrect patient positioning, acquisition and/or analysis. Inappropri-
ate positioning and acquisition can contribute to inadequate imaging
of necessary anatomy, suboptimal region of interest placement or
inappropriate soft-tissue sampling. Similarly, analysis errors can
result in incorrect bone mineral density (BMD) calculation and
associated T- and Z-scores. These mistakes contribute to interpreta-
tion errors which may result in incorrect diagnosis and monitoring
inaccuracies.

The purpose of this presentation is to provide a basic review of hip
and spine DXA acquisition and analysis using GE and Hologic den-
sitometers. This will include examples of common errors and how to
identify them. Finally, guidance on how to improve testing and pro-
mote acquiring a high-quality exam will be reviewed.

NSS83
EXPANDING DXA FUNCTIONALITY TO ENHANCE
CLINICAL CARE

K. Ward!

'MRC Lifecourse Epidemiology Centre University of Southampton,
Southampton, United Kingdom

With the progression of DXA technology has come opportunity for
extended utility. The greater spatial resolution of the most commonly
used DXA machines means that radiograph-quality images are now
obtained. These technical developments enable imaging of lateral
views of the lumbar and thoracic spine for vertebral fracture assess-
ment (VFA) and full-length femur imaging (FFI) for assessment of
atypical femur fractures (complete and incomplete). Both offer
advantageous by enabling a comprehensive set of scans to be per-
formed on DXA without the requirement for extra radiographs.
Furthermore, image processing methods applied to DXA images have
led to a texture-based analysis of PA lumbar spine scans, giving the
Trabecular Bone Score, which has been shown to predict fracture
independently of BMD. Clinical guidelines for the application of
these non-BMD tools exist.

The aim of this part of the symposium will be to briefly discuss
each of these methodologies, the principles behind them and advan-
tages and disadvantages of each.
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INTRODUCTION: ORAL HEALTH AND BONE HEALTH.
A QUOTIDIAN DILEMMA?

J. L. A. Morales Torres', O. D. Messina?

'Rheumatologist. Hospital Aranda de la Parra and Director, Morales
Vargas Centro de Investigacion, Leon GTO, Mexico,
“Rheumatologist, Investigaciones Reumatologicas y Osteologicas
(IRO) Medical Center, Buenos Aires, Argentina

Oral health problems are very common all over the world. Up to half
of the population has disorders as untreated caries, severe periodontal
disease, anodontia and even forms of oral cancer'. The frequency of
poor oral health in older people is considered very high worldwide,
with a notable impact on general health and quality of life®.

Osteonecrosis of the jaw is a rare but devastating complication. It
tends to occur in patients undergoing invasive dental procedures who
are receiving certain medications, particularly anti-resorptives (for the
treatment of osteoporosis and bone complications of some tumors)
and anti-angiogenic agents (for the treatment of some forms of can-
cer). It is currently known as medication-related osteonecrosis of the
jaw (MRONJ)>. Current treatment guidelines agree on the need to
limit, as far as possible, elective invasive bone procedures during
treatment with these groups of medications and emphasize the con-
venience of identifying dental and oral problems that may require
invasive interventions with a higher risk of complications with
MRONJ?. Clinicians who diagnose osteoporosis and a high risk of
fractures in a patient should frequently consider the initiation of anti-
resorptive drugs (bisphosphonates or denosumab), which are recom-
mended as first-choice agents in a high percentage of these patients4.
How can we improve identification of major oral health problems?
Who should be referred for a dental treatment before the use of certain
drugs?

1. Jain N, Dutt U, Radenkov I, Jain S. WHO’s global oral health
status report 2022: Actions, discussion and implementation. Oral
Dis 2024; 30: 73-79

2. Janto M, Iurcov R, Daina CM, et al. Oral Health among Elderly,
Impact on Life Quality, Access of Elderly Patients to Oral Health
Services and Methods to Improve Oral Health: A Narrative
Review. J Pers Med 2022; 12: 372.

3. Ruggiero SL, Dodson TB, Aghaloo T, et al. American Associ-
ation of Oral and Maxillofacial Surgeons’ Position Paper on
Medication-Related Osteonecrosis of the Jaws-2022 Update.
J Oral Maxillofac Surg. 2022; 80: 920-943.

4. Camacho PM, Petak SM, Binkley N, et al. American Association
Of Clinical Endocrinologists/American College Of Endocrinol-
ogy Clinical Practice Guidelines For The Diagnosis And
Treatment Of Postmenopausal Osteoporosis-2020 Update.
Endocr Pract. 2020; 26 (Suppl 1): 1-46.

NSS85
THE OVERALL IMPACT OF ORAL HEALTH IN THE
ELDERLY

H. Gutiérrez Hermosillo'

'Hospital Aranda de la Parra and Escuela Nacional de Estudios
Superiores Unidad Ledn, UNAM, Leén GTO, Mexico

Worldwide life expectancy has increased significantly. Osteoporosis
increases as age advances and in the forthcoming years we will face
enormous numbers of osteoporosis-related fractures’.

Osteoporosis is a global major health problem. Despite this, big
gaps remain on the treatment of this disease®, one of the reasons for
this, may be the fear of developing jaw osteonecrosis, conceptually
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related with drugs widely used to treat osteoporosis3. As a person
grows older, there are high possibilities to need an increasing number
of medications, many of them adversely affecting the bone. Also,
advancing age is associated with lower levels of serum vitamin D,
closely related to musculoskeletal health*”.

The prognosis of an elder is closely related to oral health. Aging
brings an increase in diverse oral pathologies carrying a risk of
chronic low-grade inflammation (inflammaging), which is related to
frailty and osteoporosis per se, and in a bidirectional mode, to peri-
odontitis and oral health®. Several factors directly affect oral health,
including age, poor oral hygiene, nutritional status, and smoking.
Despite these facts, in clinical practice not every patient has a proper
oral examination from their physicians treating osteoporosis. In this
symposium we address a practical approach to these problems, inti-
mately linked and frequently forgotten.

References:

1. International Osteoporosis Foundation (2022) LATAM Audit
2021: Epidemiologia, Costo e impacto de las fracturas por
fragilidad en America Latina

2. Borgstrom F, et al. Fragility fractures in Europe: burden,
management and opportunities. Arch Osteoporos. 2020; 19;15:
59.

3. Jelin-Uhlig S, et al. Bisphosphonate-Related Osteonecrosis of the
Jaw and Oral Microbiome: Clinical Risk Factors, Pathophysiol-
ogy and Treatment Options. Int J Mol Sci. 2024; 25: 8053.

4. Sohl E, et al. The impact of medication on vitamin D status in
older individuals. Eur J Endocrinol. 2012; 166: 477-85.

5. Colangelo L, et al. Understanding and managing secondary
osteoporosis. Expert Rev Endocrinol Metab. 2019; 14: 111-122

6. Yu B, et al. Osteoporosis and periodontal diseases—An update on
their association and mechanistic links. Periodontol 2000. 2022;
89: 99-113.
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OSTEOPOROTIC FRACTURES AND MEDICATION
RELATED OSTEONECROSIS OF THE JAW (MRONJ):
SOBERING STATISTICS

F. Fidencio Cons Molina'

'Clinica de Artritis y Osteoporosis and Facultad de Medicina UABC,
Mexicali BC, Mexico

Treatment with anti-resorptive agents such as bisphosphonates and
denosumab is one of the most effective strategies for reducing the risk
of osteoporotic fractures, significantly decreasing the associated
morbidity and mortality. These therapies prevent millions of fractures
annually, improving quality of life and preserving functional inde-
pendence in older adults.

However, a rare but important concern is medication-related
osteonecrosis of the jaw (MRONJ), which occurs infrequently in
patients receiving these therapies at standard doses for osteoporosis.
The estimated risk is extremely low, with an incidence of less than
0.1% when used according to established clinical guidelines. The risk
may increase in the presence of invasive dental procedures or pre-
disposing factors such as periodontal disease.

In contrast, patients treated with much higher doses of anti-re-
sorptive agents for the management of metastatic bone
malignancies or advanced cancers face a significantly increased risk
of MRONJ, ranging from 1 to 12%. This is due to the substantially
higher potency and frequency of doses required to control cancer
progression.

Conclusion: The benefit of reducing the risk of fractures through anti-
resorptive therapy far outweighs the extremely low risk of developing

MRONIJ when these agents are used at standard doses for osteoporosis
treatment. Dental prevention and proper oral health management are
essential to further minimize this risk, particularly before initiating
long-term therapy, ensuring a favorable risk—benefit balance in the
comprehensive management of the patient.

NSS87
IMPROVING ORAL SCREENING: THE ORAL HEALTH
ASSESSMENT TOOL

J. L. A. Morales Torres!

'Rheumatologist. Hospital Aranda de la Parra and Director, Morales
Vargas Centro de Investigacion, Leon GTO, Mexico

Although uncommon, MRONI has devastating impacts on those who
suffer from it. Dental health professionals fear the possibility of
facing such conditions. Current treatment guidelines agree on the
need to limit, when possible, performing invasive dentoalveolar
operations (tooth extraction or implant placement), planning to per-
form them before starting therapy with certain drugsl. It is important
to evaluate (and address) the coexisting risk factors to develop
MRONI, particularly exposure to glucocorticoids and tobacco'.

Is the average Clinician qualified to identify meaningful features
of oral health? A study in United Kingdom revealed several gaps in
the ability of general practice trainees to identify common problems
in oral health®. A prospective study in prostate cancer patients showed
that instituting strict dental health surveillance reduced significantly
the risk of MRONJ compared to those patients subject to dental
treatments driven by symptoms>. Interactions between clinicians and
dental health professionals may lead to improvements in general
health, quality of life and even life expectancy of their patients®.

Oral Health Assessment Tool (OHAT) may be instrumental in
improving clinicians’ dexterity in the identification of oral health
problems and to refer patients to appropriate dental treatments.

Better screening for oral health problems, may be accessible to the
busy clinician and have a positive impact on general and skeletal
health of patients at risk.

1. Ruggiero SL, Dodson TB, Aghaloo T, et al. American Associ-
ation of Oral and Maxillofacial Surgeons’ Position Paper on
Medication-Related Osteonecrosis of the Jaws-2022 Update.
J Oral Maxillofac Surg. 2022; 80: 920-943.

2. Ahluwalia A, Crossman T, Smith H. Current training provision
and training needs in oral health for UK general practice trainees:
survey of General Practitioner Training Programme Directors.
BMC Med Educ. 2016; 16: 142.

3. Mucke T, Deppe H, Hein J, et al. Prevention of bisphosphonate-
related osteonecrosis of the jaws in patients with prostate cancer
treated with zoledronic acid—a prospective study over 6 years.
J Craniomaxillofac Surg. 2016; 44:1689.

4. Poser M, Sing KEA, Ebert T, Ziebolz D, Schmalz G. The rosetta
stone of successful ageing: does oral health have a role?
Biogerontology. 2023; 24: 867-888.

5. Chalmers JM, King PL, Spencer AJ, Wright FA, Carter KD. The
oral health assessment tool-validity and reliability. Aust Dent J.
2005; 50: 191-9.
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NSS88
VITAMIN D: FROM NATIVE TO ACTIVE FORM IN CKD-
ASSOCIATED OSTEOPOROSIS

R. M. A. Moxsés]

'LIM 16, Nephrology Division, Faculdade de Medicina da
Universidade de Sao Paulo, Sao Paulo, Brazil

Chronic kidney disease (CKD) is a recognized cause of osteoporosis,
with a complex pathophysiology involving the interplay of uremic
toxins, disturbances in mineral metabolism, and alterations in
immune, endocrine, neurohormonal, and gut systems.

Vitamin D deficiency is common in patients with CKD, and may be
associated with secondary hyperparathyroidism and abnormal miner-
alization. Current guidelines recommend supplementation with native
vitamin D to avoid these complications. However, data on skeletal
outcomes in patients receiving vitamin D supplementation are lacking.

Active vitamin D derivatives have been used to manage hyper-
parathyroidism in these patients. However, excessive suppression of
parathyroid hormone and a reduced bone formation rate may lead to
decreased bone quality, thereby increasing the risk of fractures. Also,
they could be associated with hypercalcemia and hyperphosphatemia.
Therefore, these compounds should be prescribed with caution.

NSS89
VITAMIN K: INSTRUCTIONS FOR USE IN SKELETAL
FRAGILITY

M. Fusaro'?

'National Research Council (CNR), Institute of Clinical Physiology
(IFC), Pisa, Italy, 2Department of Medicine, University of Padova,
Padova, Italy

Vitamin K acts as a carboxylase coenzyme, catalyzing the carboxy-
lation of several vitamin K-dependent proteins.

Beyond its well-known effects on blood coagulation, it also exerts
relevant effects on bone and the vascular system.

An adequate vitamin K intake is important to obtain sufficient
levels of carboxylated (active form) vitamin K-dependent proteins,
such as osteocalcin and matrix Gla protein, to prevent bone and
vascular health. Another bone-related action Vitamin K is a ligand of
the nuclear steroid and xenobiotic receptor (SXR) (in murine species
Pregnane X Receptor: PXR), expressed in osteoblasts. There are two
main types of vitamin K vitamers: Phylloquinone (or PK) and
Menaquinones (MKn).

Epidemiological studies showed that its deficit was associated with
increased fragility fractures, vascular calcification, and mortality. It
has been highlighted that the uremic state is a condition of greater
vitamin K deficiency than the general population.

However, few available studies, especially in CKD patients, have
pre-specified outcome bone fractures, indicating that we need more
clinical studies to confirm that vitamin K is a potential therapeutic
agent for bone fractures.

NSS90
THE STATISTICIAN IN DETECTING FRAUD AND
NEGLIGENCE IN CLINICAL TRIALS

G. Tripepi'

nstitute of Clinical Physiology of the National Research Council
(IFC-CNR) of Reggio Calabria, Reggio Calabria, Italy

Clinical trials are the cornerstone of evidence-based medicine, but the
integrity of the data on which they rest can be undermined by fraud and
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negligence. The role of statisticians in identifying and mitigating these
issues is crucial, especially when considering the far-reaching conse-
quences of compromised research. This talk will focus on how fraud and
negligence can manifest in clinical trials, with particular attention to
studies in the fields of osteoporosis and vitamin K. Osteoporosis, a
debilitating condition affecting millions globally, has been the subject
of numerous clinical trials investigating treatments and interventions.
Likewise, vitamin K’s role in bone health has been increasingly
examined. However, the contamination of trial data—whether through
falsified results, selective reporting, or data manipulation—can skew
scientific understanding, leading to misguided clinical recommenda-
tions and patient care. We will explore how fraudulent activities such as
data fabrication, protocol deviations, and selective outcome reporting
can go undetected, especially when trials are published without rigorous
statistical scrutiny. This is further compounded by negligence, where
methodological oversights or statistical errors go uncorrected, creating
false confidence in results. The secondary concern is the impact of such
compromised data on systematic reviews and meta-analyses, which are
essential for synthesizing evidence across multiple studies. Contami-
nated or biased trial data can introduce significant distortions into the
conclusions drawn in these reviews, ultimately influencing clinical
guidelines and treatment decisions. The integrity of the systematic
review process is therefore dependent on statisticians being vigilant in
detecting these issues, applying appropriate statistical techniques, and
promoting transparency in data reporting.

This presentation will describe an example of fraud and negli-
gence in literature and will highlight the tools and methods
statisticians use to uncover fraud and negligence in clinical trials,
including data verification, integrity checks, and advanced statistical
techniques for detecting anomalies. Through case studies from
osteoporosis and vitamin K research, we will examine the broader
implications of compromised trial integrity on public health and
policy. The session will conclude with recommendations for
improving the transparency and rigor of clinical trial reporting,
emphasizing the essential role of statisticians in safeguarding the
reliability of clinical evidence.

NSS91
VITAMIN D IN SKELETAL FRAGILITY: A CLINICAL CASE

H. S. J(Z)rgensenl
'Dept. of Clinical Medicine, Aarhus University, Aarhus, Denmark

A 56-year-old man with diabetic nephropathy and rapid loss of kidney
function presented with severe hyperparathyroidism shortly after initiating
dialysis therapy. Parathyroid hormone (PTH) levels were 80-100 pmol/L,
with hyperphosphatemia (phosphorus 3.0-3.0 mmol/L), normocalcemia
(total calcium 2.54 mmol/L) and low levels of 25-hydroxyvitamin D
(21 nmol/L). Should vitamin D insufficiency be corrected?

Chronic kidney disease-mineral and bone disorder (CKD-MBD) is
a complex condition of disturbed calcium and phosphate metabolism
leading to secondary hyperparathyroidism with negative effects on
bone and vascular health, contributing to the morbidity and excess
mortality of patients with CKD. Drivers of hyperparathyroidism in
CKD include phosphate retention, low levels of calcium, and insuf-
ficient levels of active vitamin D. With the reduction in nephron mass,
the kidneys’ ability to produce active vitamin D is reduced; however,
extra-renal activation of vitamin D occurs even in patients who are
anephric', providing a rationale for vitamin D supplementation in
kidney failure. Supplementation with cholecalciferol reduces PTH
levels in randomised trials, though results are inconsistent?. Imple-
menting vitamin D supplementation as routine care in dialysis units
leads to decreased severity of hyperparathyroidism3. A recent Euro-
pean consensus paper concluded that all patients with CKD, including
those in kidney failure receiving dialysis therapy, should receive
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vitamin D supplementation targeting 25-hydroxy-vitamin D
levels > 75 nmol/L, to delay the onset, and improve the control of,
secondary hyperparathyroidism‘2 Thus, in this case, vitamin D sup-
plementation should be initiated with appropriate monitoring to
ensure target levels are reached.

lJorgensen, H. S. et al. Vitamin D Metabolites Before and After
Kidney Transplantation in Patients Who Are Anephric. Am J Kidney
Dis84, 427-436 e421, (2024).

2J¢rgensen, H. S. et al. The role of nutritional vitamin D in CKD-
MBD in children and adults with CKD, on dialysis and after kidney
transplantation—a European consensus statement. Nephrol Dial
Transplant (2025).

3Holden, R. M. et al. Vitamin D Status and Treatment in ESKD:
Links to Improved CKD-MBD Laboratory Parameters in a Real-
World Setting. Am J NephrolS5, 638—-646, (2024).

NSS92
THE SILENT EPIDEMIC OF OSTEOPOROSIS AMONG
ADULTS WITH INTELLECTUAL DISABILITIES

E. Burke!?, J. RyanS, L. Lynchl’z, A. Power?

'School of Nursing and Midwifery, Trinity College Dublin, Dublin,
Ireland, *Trinity Centre for Ageing and Intellectual Disability Trinity
College Dublin, Dublin, Ireland, *Nursing and Midwifery Planning
and Development, HSE Dublin & South-East Ireland, Dublin, Ireland,
“Wexford Intellectual Disability Services, Wexford, Ireland

Objective: To establish the state of the science of bone health in a
population of older adults with intellectual disability.

Materials and methods: This study is part of the Intellectual Dis-
ability Supplement to the Irish Longitudinal Study on Ageing (IDS-
TILDA), a longitudinal ageing study [2007—ongoing] collating data
across all life domains via pre-interview questionnaires, face-to-face
interviews and objective health measures (OM). Data is collected
every 3 years which describes a datawave. A 10% representative
sample, randomly selected from the National Intellectual Disability
Database at Wave 1, included 753 participants, with the sample
refreshing to 762 at Wave 5, resulting in an 84% retention rate for
continuing participants, refreshment was due to loss to follow up as a
result of deaths and participants ageing out of younger groups. The
GE lunar Achilles (QUS) was used to establish bone quality in the
OM. Participants are aged 40 years and above, living independently
or with family, in community group homes or in residential services
and of all levels of intellectual disability [mild/moderate, severe/
profound]. Participants were asked to provide their doctor’s diagnosis
of chronic health conditions including osteoporosis.

Results: In total, 19% had a doctor’s diagnosis of osteoporosis
however on OM 32% were within the osteoporotic range and a further
29.4% within the osteopenic. Increased age, level of intellectual
disability and reduced mobility are associated with decreases in bone
density. Interestingly, being a younger participant (< 65yrs) and
having no mobility issues are associated with an increased likelihood
of having osteoporosis but not a doctor’s diagnosis. Sex has no
association in this population with osteoporosis however severe/pro-
found level of intellectual disability (p < 0.0001) and having
difficulty walking (p < 0.001) pose increased risk, with medications
[antiepileptic (p = 0.004), and proton pump inhibitors (p = 0.018)]
contributing to an increased likelihood. Concerningly just 25.4%
reported having attended DXA.

Conclusion: These findings underscore the need for a critical
reassessment of diagnostic criteria and risk assessment tools for those
with intellectual disability. The conventional model of osteoporosis
risk may be insufficient considering changing epidemiological pat-
terns in this cohort. Recognising this is crucial for effective
prevention, diagnosis, and treatment of osteoporosis for all.

NSS93

EXPLORING DIETARY DEFICIENCIES IN ADULTS WITH
INTELLECTUAL DISABILITIES CONTRIBUTING TO POOR
BONE HEALTH

J. Ryan', L. Lynch®?, A. Power*, E. Burke®

'Nursing and Midwifery Planning and Development, HSE Dublin &
South-East Ireland, Dublin, Ireland, 2School of Nursing and

Midwifery, Trinity College Dublin, Dublin, Ireland, *Trinity Centre
for Ageing and Intellectual Disability Trinity College Dublin, Dublin,
Ireland, “Wexford Intellectual Disability Services, Wexford, Ireland

Objective: To examine dietary intake in adults with intellectual
disability in Ireland and establish patterns that impact on skeletal
health.

Materials and methods: Data from this study was drawn from the
IDS-TILDA study. In total N = 609 participants took part in the
study. Participants completed a food frequency questionnaire (FFQ)
comprised of questions on dietary intake across 6 food shelves. These
included: Shelves 1)Fruit and vegetables, 2)wholemeal cereals,
3)Milk, yogurt, cheese, 4)Meats, poultry, fish, eggs, 5)Fats and oils,
and 6)High sugar, salt. Consumption levels ranged from never/less
than once per month, to 6 + portions per day (PPD). The responses
were converted into measurable components based on the food
pyramid recommended daily amounts (RDA) and mapped to the food
shelves. Chi-squared analysis examined the relationship between the
FFQ and individuals of all levels of intellectual disability, aged
40 years and above, living independently, in community group homes
or in supported residential services.

Results: This study revealed alarmingly low compliance with nutri-
tional guidelines for key nutrients such as calcium rich products and
vitamin D in foods like milk, yoghurt and cheese (shelf 3) with 53%,
(n = 309/583) of participants not meeting RDA levels. Of those who
had a doctor’s diagnosis of osteoporosis, 3 in 10 participants were not
taking either Vitamin D or calcium supplementation. Similarly, just
18.9%, (n = 110/583) of participants met the RDA for foods con-
taining protein (shelf 4) necessary for bone health and repair.
Conversely, consumption of foods high in fat, salt and sugar 68%,
(n = 394/597) (shelf 6) far exceeding recommendations, exacerbating
the risk of poor skeletal health.

Conclusion: Dietary intake plays a critical role in bone health, yet
adults with intellectual disabilities often fail to meet the recom-
mended dietary allowances essential for maintaining musculoskeletal
health. This study examines the dietary intake patterns of a sample of
older adults with intellectual disabilities in Ireland and established the
imbalanced intake of specific nutrients that play a crucial role in bone
health. Overall, considering the high levels of debilitating bone health
among this population the collective impression of dietary intake
patterns increases their risk further of poorer bone health.

NSS94

SEDENTARY BEHAVIOUR AND ITS IMPLICATIONS FOR
THE BONE HEALTH OF THOSE WITH INTELLECTUAL
DISABILITY

L. Lynchl’z, A. Power3, J. Ryan“, E. Burke'?

'School of Nursing and Midwifery, Trinity College Dublin, Dublin,
Treland, *Trinity Centre for Ageing and Intellectual Disability Trinity
College Dublin, Dublin, Ireland, SWexford Intellectual Disability
Services, Wexford, Ireland, “Nursing and Midwifery Planning and
Development, HSE Dublin & South-East Ireland, Dublin, Ireland

Objective: To examine the interplay between sedentary behaviour
and inactivity, with skeletal health as measured by the GE lunar
achilles (QUS).
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Materials and methods: Using Wave 5 IDS-TILDA interview data
and objective measurements, sedentary behaviour, activity levels and
the barriers faced by individuals with intellectual disability, including
mobility issues, environmental constraints, and lack of accessible
exercise opportunities are explored. Individuals with all levels of
intellectual disability, aged 40 years + , living in a variety of cir-
cumstances were included (N = 762), with N = 502 completing the
objective measures. A GE lunar achilles (QUS) was used to measure
bone quality, which was classified into normal, osteopenia or osteo-
porosis. The Rapid Assessment of Physical Activity (RAPA)
questionnaire and an activPAL accelerometer were used to determine
activity and sedentary levels.

Results: Sedentary levels of almost 70% were observed. The RAPA
identified just 23% of participants met recommended activity guide-
lines with over 77% inactive. Approximately 65% of participants
needed an aid to walk across a room with 60% of participants
reporting no difficulty walking 100yards while 18% could not do it at
all. The magnitude of the relationship between the QUS osteoporosis
category and physical activity [those who were underactive] was
(r) 0.59 (p = 0.008). Similarly, with consideration to mobility, QUS
scores decrease progressively with increasing mobility difficulty, with
medium to large effects observed for those with some difficulty (ef-
fect size = -0.55, p = 0.0061), a lot of difficulty (effect size = -0.82,
p = 0.0060), and very large effects for those unable to mobilize (ef-
fect size =-1.77, p < 0.0001), indicating a strong association
between reduced mobility and poorer bone health.

Conclusions: Sedentary behaviour and inactivity are significant
contributors to poor bone health and are observed at very high rates
among this cohort. However, there is an indication that increased
activity levels are emerging as protection for bone health. Approaches
to improve activity levels among those with intellectual disability
need to be creative and engaging to overcome barriers and aversion to
exercise. Addressing sedentary behaviour is essential to improving
bone health and overall quality of life for adults with intellectual
disability.

NSS95

INNOVATIVE SOLUTIONS: THE ECHOLIGHT REMS
DEVICE FOR ACCESSIBLE BONE HEALTH SCREENING
FOR ADULTS WITH INTELLECTUAL DISABILITY

A. Power', L. Lynch2‘3, J. Ryan4, E. Burke??

"Wexford Intellectual Disability Services, Wexford, Ireland, 2School
of Nursing and Midwifery, Trinity College Dublin, Dublin, Ireland,
*Trinity Centre for Ageing and Intellectual Disability Trinity College
Dublin, Dublin, Ireland, 4Nursing and Midwifery Planning and
Development, HSE Dublin & South-East Ireland, Dublin, Ireland

Objective: This research study evaluated the feasibility of using an
alternative bone health assessment system, namely the Echolight, for
people with intellectual disabilities. The Echolight stands as an
innovative technology utilising radiofrequency echographic multi-
spectrometry (REMS) and it is less demanding in terms of patient
positioning compared to the conventional DXA scan.

Methods and materials: Eighty-four participants with intellectual
disability inclusive of mild, moderate or severe/profound levels from
service providers in Ireland over the age of 40 years participated in
the study. A process-effectiveness design was employed, to establish
the feasibility of the Echolight device assessment process with people
with intellectual disability. Data was collected from participants via
pre, and post scan questionnaires and data generated from the
Echolight assessment. Feasibility was defined by > 70% success rate
of completion and evaluated from the participant experience.
Results: In total, 96% (n = 81/84) of the participants completed the
assessment successfully with 92.9% of the participants noting they
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found the scan easy to engage in and 96.2% confirming they would
recommend Echolight bone scan to a friend. Overall, 72.5% of par-
ticipants previously never accessed DXA or alternative bone health
screening. A total of 26.2% (n = 22/81) were identified to have
osteoporosis and a further 36.9% (n = 31/81) were within the osteo-
penic range. Of those who had compromised bone health (n = 53/81),
59% (n = 33/53, P < 0.001) had not received a doctor’s diagnosis and
were unaware of their bone health status.

Conclusion: The Echolight’s non-invasive nature, rapid assessment
process, and ability to operate in community settings significantly
enhance its feasibility for people with intellectual disabilities. The
comprehensive demographic analysis in this study provided insight
into the correlation between intellectual disability and bone health
issues and illustrates the experiences with the Echolight device across
various cognitive functioning levels in a group of adults with intel-
lectual disability. The Echolight REMS device offers a transformative
approach to osteoporosis diagnosis and monitoring and expands
access to reliable bone health screening, paving the way for timely
interventions and improved bone health outcomes for this population.
This study was funded by the Nursing and Midwifery Planning and
Development unit, Health Service Executive, Dublin & South-East,
Ireland.
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RECOGNIZING AND MANAGING SARCOPENIA IN
CHILDREN: REFERENCE MUSCLE MASS VALUES FROM
A EUROPEAN COHORT

T. Kizilkurt'?

stanbul Multidisciplinary Consortium on Bone and Musculoskeletal
Health, Istanbul, Turkiye, stanbul University, Istanbul Medical
School, Department of Orthopedics and Traumatology, Istanbul,
Turkiye

Sarcopenia, traditionally considered an aging-related condition, is
increasingly recognized in pediatrics, where low muscle mass (LMM)
affects growth and health outcomes. Normative muscle mass values
are critical for assessing LMM in children, yet current references are
limited to a few studies conducted in specific populations, under-
scoring the need for further research. We aimed to establish age- and
sex-specific reference values for muscle mass in healthy children,
representing a new population cohort. A cross-sectional analysis of
healthy children aged 5-14 years was conducted. Muscle mass was
measured using Bioelectrical Impedance Analysis (BIA) after a
minimum 8-h fasting period. Percentile values for Fat-Free Mass
(FFM) and Lean Body Mass (LBM) were calculated by age and
indexed to weight, height squared, and BMI. In total, 844 healthy
children (388 girls, 456 boys) were included. Age- and sex-specific
percentiles for FFM and LBM were established and reference values
for FFM and LBM adjusted by BMI were reported for the first time.
In this session, we will present the methology of our work in detail
and provide normative reference values for muscle mass in children,
offering a valuable tool for monitoring growth and diagnosing con-
ditions such as sarcopenia and malnutrition.

NSS97
MOLECULAR INSIGHTS, PATHWAYS AND CANDIDATES
FOR NOVEL INTERVENTIONS IN SARCOPENIA

S. Ozkok!?

stanbul University, Istanbul Medical School, Department of Internal
Medicine, Division of Geriatrics, Istanbul, Turkiye, ?Istanbul
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Multidisciplinary Consortium on Bone and Musculoskeletal Health,
Istanbul, Turkiye

Sarcopenia is a skeletal muscle disorder characterized by a progres-
sive and generalized decline in muscle mass and function. Over the
years, numerous breakthroughs have highlighted potential pharma-
cotherapies with promising findings; however, the multifactorial
nature of sarcopenia complicates the development of a single effec-
tive treatment. Unlike traditional disease models that focus on
singular pathways, sarcopenia arises from a complex interplay of
factors, including imbalance in protein turnover, mitochondrial dys-
function, hormonal changes, and chronic low-grade inflammation.
Therefore, an ideal pharmacotherapy would need to address multiple
pathways simultaneously to achieve meaningful clinical benefits.
Among the drug candidates explored, testosterone remains the phar-
maceutical with the most substantial evidence base regarding its
efficacy and safety in improving muscle health. More recently,
BIO101, a mas receptor agonist, has emerged as a promising agent
with a novel mechanism of action. Bimagrumab (myostatin receptor
agonist) deserves an attention as a potential therapeutic for sarcopenic
obesity. In contrast, ghrelin receptor agonists and espindolol are
therapeutics with potential in muscle loss associated with anorex-
ia/cachexia, but further evidence is required. microRNA mimetics and
inhibitors, drug delivery systems for local treatments, gene therapies,
and muscle stem cell transplantation appear to be promising novel
approaches on the horizon for the treatment of sarcopenia. Combining
therapeutics targeting different pathways with conventional inter-
ventions, i.e., nutritional support and resistance exercise, holds more
potential for a comprehensive sarcopenia management. In this ses-
sion, we will discuss the most recent landscape and emerging frontiers
in the field of sarcopenia treatment.
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UPDATED JOINT POSITIONS ON PERIOPERATIVE BONE
OPTIMIZATION IN ARTHROPLASTY CANDIDATES 2024

R. C. Lopez-Cervantes'

'Clinica de Fracturas por Osteoporosis, CFO, Hospital de
Especialidades San Francisco de Asis de Guadalajara, Guadalajara,
Mexico

Osteoporosis and low bone mineral density (LBMD) represent sig-
nificant yet often overlooked factors in the perioperative management
of patients undergoing joint arthroplasty. These conditions contribute
to increased periprosthetic bone loss, implant-related complications,
and higher revision rates, underscoring the need for an integrated
approach to optimize bone health in this patient population. Despite
the critical impact of bone quality on surgical outcomes, the routine
evaluation and management of bone health remain inconsistent across
clinical settings.

The use of antiresorptive and bone anabolic agents has proven
effective in mitigating periprosthetic bone loss (PPBL) and reducing
implant-related complications after joint arthroplasty. Patients with
osteoporosis or bone fragility conditions significantly benefit from
these therapies, which preserve periprosthetic bone mineral density
(PPBMD), lower revision rates, and minimize non-septic complica-
tions. Therefore, routine preoperative assessment of bone health,
including bone mineral density (BMD) measurement, is essential to
identify candidates for antiosteoporosis treatments. Tailored treatment
plans should be based on individualized fracture risk assessments,
baseline BMD, and osteoporosis-related factors. Addressing bone
health proactively before and after arthroplasty can optimize surgical
outcomes, reduce complications, and improve long-term implant
survival.

This session presents the latest joint position (FEMECOT,
AMMOM, ACOMM, SCCOT, SECOT, SEFRAOS, SEIOMM) and
evidence-based strategies for optimizing perioperative bone health in
arthroplasty candidates. Leading experts will discuss the role of
antiresorptive and bone anabolic therapies in mitigating periprosthetic
bone loss, reducing complications, and improving implant longevity.
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CURRENT PRACTICES, NEEDS, AND CHALLENGES IN
PERIPROSTHETIC BONE MINERAL DENSITY
ASSESSMENT: TOWARDS STANDARDIZATION

J. F. Torres-Naranjo'

!Centro de Investigacion Osea y de la Composicion Corporal, CIO,
Guadalajara, Mexico

Evaluating bone mineral density (BMD) and periprosthetic bone
mineral density (pBMD) in candidates for arthroplasty is crucial for
preoperative assessment, postoperative tracking, and enhancing clin-
ical outcomes. Despite its significance, current
practices for measuring, interpreting, and  utilizing BMD remain
inconsistent across both clinical and research environments. There
is considerable variability in pBMD measurement protocols, regions
of interest (ROIs), and analysis methods, which leads to challenges in
creating dependable, evidence-based guidelines. These disparities
obstruct comparability among studies and impede the effective
incorporation of bone health evaluations into standard clinical care
for arthroplasty candidates.

This session will delve into the state of current practices, high-
lighting the variability in pPBMD assessment and the challenges that
arise from it. A significant focus will be on the need for standard-
ization to enhance precision and reproducibility in longitudinal
measurements. For instance, the accuracy of repetitive scans relies
heavily on factors such as the scanner’s hardware and software,
patient positioning during scans, and the consistency of follow-up
protocols. Studies have shown significant variability in measured
pBMD, with coefficients of variation (CV) ranging from 0.6% under
optimal conditions to over 20%.

This session will focus on the methodological challenges and
collaborative efforts needed to create specific guidelines for pPBMD
measurement, analysis, and reporting. It will also emphasize the
importance of education and training for clinicians and radiology
technicians to ensure the consistent application of these protocols.

Implementing standardized guidelines can enhance the integration
of BMD assessment into routine arthroplasty care. By addressing the
gaps in clinical practice, research, and education, standardized pBMD
assessments can improve patient outcomes, facilitate comparability
between studies, and advance the field of arthroplasty care.
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CURRENT PRACTICES AND EDUCATIONAL NEEDS IN
PERIOPERATIVE BONE OPTIMIZATION FOR
ARTHROPLASTY CANDIDATES: SURVEY RESULTS

J. M. Gomez-Acevedo'

"Mexican Society of Orthopedics and Trauma Research, SMIOT,
Zapopan, Mexico

This session presents the findings of a comprehensive survey on
current practices, knowledge gaps, and educational needs among
orthopedic specialists involved in arthroplasty. The results reveal
significant heterogeneity in perioperative bone optimization and
highlight discrepancies in the measurement, interpretation, and fol-
low-up of bone mineral density (BMD) in clinical practice.
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Key findings include

Most orthopedic surgeons will change their surgical approach if
they find bad bone quality. Only around fifty percent of surgeons
perform a Perioperative Bone Optimization (POBO). However, most
of them state that if they find Bad bone quality during surgery, they
initiate POBO or send the patient to an osteoporosis specialist.

Other findings include a lack of standardized protocols for
osteoporosis management, limited preoperative BMD assessments,
and varying levels of familiarity with antiresorptive and anabolic
therapies. These inconsistencies present opportunities to reduce
unwarranted variations in clinical care through targeted educational
initiatives and standardized guidelines. The session aims to identify
actionable strategies for improving perioperative bone optimization,
enhancing surgical outcomes, and promoting evidence-based prac-
tices among orthopedic specialists by addressing these challenges.
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ADIPOSE AND BONE TISSUE. A CLOSE RELATIONSHIP

L. Kostoglou-Athanassiou’

'Department of Endocrinology, Diabetes and Metabolism, Asclepeion
Hospital, Voula, Athens, Greece

Adipose tissue is recognized as an endocrine organ which regulates
bone remodeling through the secretion of adipokines and cytokines.
En enhanced volume of adipose tissue is linked to low bone mass and
fractures, although the detailed interactions between adipose tissue
and bone metabolism need further research and study. It is possible
and it also is a clinical observation that adipose tissue especially
abdominal adipose tissue expands in menopause following estrogen
withdrawal and this expansion affects bone remodeling and may
induce osteoporosis. The deeper understanding of the relationship
between adipose tissue expansion and bone metabolism in a condition
of estrogen deficiency may provide novel insights into potential
therapeutic targets in osteoporosis.
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METABOLIC SYNDROME. A PARADIGM OF THE
INTIMATE RELATIONSHIP BETWEEN ADIPOSE AND
BONE TISSUE

P. Athanassiou’

"Department of Rheumatology, St. Paul’s Hospital, Thessaloniki,
Greece

Metabolic syndrome is characterized by deposition of adipose tissue
in the central abdomen leading to abdominal obesity, diabetes mel-
litus, dyslipidemia and arterial hypertension. The relationship of
obesity with bone metabolism is close and may lead to contradictory
results as far as bone mineral density is concerned. Obesity is con-
sidered to be related to normal bone mineral density by the sheer
mechanical effect of the weight on the bone tissue. However, obesity
may also have an effect on the bone via the inflammatory mediators
adipokines and cytokines produced and lead to disordered bone
metabolism and osteoporosis. Therefore, bone metabolism in osteo-
porosis is a subject which deserves further study.
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METABOLIC SYNDROME AND OSTEOPOROSIS

Y. Dionyssiotisl

lPhysical Medicine and Rehabilitation Department, National
Rehabilitation Center EKA, Athens, Greece

Metabolic syndrome a constellation of symptoms and a phenotype
characterized by abdominal obesity, diabetes mellitus type 2, dys-
lipidemia and arterial hypertension impacts bone metabolism. Its
impact reflects the effect of chemical mediators, adipokines and
cytokines produced by the adipose tissue on bone tissue. These effects
may be detrimental and may lead to osteoporosis. Osteoporosis in the
context of metabolic syndrome should be managed by the adminis-
tration of various agents which have a beneficial effect on bone
metabolism. However, metabolic syndrome is also managed by the
administration of agents which are used to combat diabetes mellitus
type 2, dyslipidemia and arterial hypertension. The effect of these
various agents on bone metabolism should also be studied and taken
into account when managing osteoporosis in the context of metabolic
syndrome.

NSS104
METABOLIC SYNDROME AND DIET. DO THEY AFFECT
BONE MASS?

L. Athanassiou’

'Department of Rheumatology, Asclepeion Hospital, Voula, Athens,
Greece

Metabolic syndrome is characterized by abdominal obesity. Abdom-
inal obesity has differential effects on bone mineral density. Its effects
are related to the effect of adipokines and cytokines on bone meta-
bolism. However, patients suffering from metabolic syndrome are
overweight and dieting is applied to manage the metabolic syndrome
and the excess body weight related to it. Dieting may also have a
detrimental effect on the bone. This detrimental effect is related to
less weight and its negative effect on bone metabolism. However, this
detrimental effect may also be related to nutritional defects related to
dieting. The effect of dieting on bone mineral metabolism should be
considered when planning diet plans in patients with metabolic
syndrome.

NSS105
METABOLIC SYNDROME AND DEPRESSION

Y. Athanassiou’
'Department of Philology, Trinity College, Dublin, Ireland

Metabolic syndrome is characterized by abdominal obesity. Abdom-
inal obesity is related to insulin resistance which is related to
increased insulin levels. Insulin has a stimulatory effect on beta
receptors on vessels which leads to aggressive behavior. Metabolic
syndrome is also related to depression. Depression may lead to
metabolic syndrome via the effect of depression on eating. Depression
may lead to overeating. Overeating leads to the accumulation of
adipose tissue and obesity. Obesity may impact behavior and may
also impact neurocognitive function and may lead to depression, thus
making a vicious cycle. All these data show that metabolic syndrome



Aging Clin Exp Res

should be prevented as its effects are not limited to diabetes mellitus,
dyslipidemia, arterial hypertension and disordered bone metabolism
but also to disordered neurocognitive function.

NSS106
CHALLENGES OF CLINICAL TRIALS FOR NEW
OSTEOPOROSIS MEDICATIONS

E. V. McCloskey'
lUniversity of Sheffield, Sheffield, United Kingdom

The high morbidity and increased mortality of osteoporosis-related
fractures are a large and growing public health concern. Given the
ageing of the worldwide population, the number of fractures is pre-
dicted to substantially increase in the next decades. Currently, several
treatments are approved for osteoporosis based on a favorable benefit-
to-risk profile, particularly including reductions in the risk of verte-
bral, hip, and other fractures. However, initiation and long-term use of
these effective therapies have decreased in the past decade as a result
of concerns about rare side effects and inconvenient dosing require-
ments, coupled with persistent problems of underdiagnosis and
undertreatment of osteoporosis. There is an urgent need to develop
new osteoporosis therapies with improved safety profiles, efficacy,
and/or convenience to increase patient and clinician adoption.

Randomized trials required for regulatory approval of osteoporosis
therapies with vertebral and/or non-vertebral fractures as primary or
co-primary endpoints require large, very expensive multi-year trials in
patients at high risk of fracture. Yet, given that effective anti-fracture
medications are available, placebo-controlled trials in high-risk
patients are no longer ethical, necessitating either active controls or
restricting enrollment to lower-risk patients. Both scenarios lead to
larger sample sizes and/or longer trials, increasing the cost of drug
development and delaying the time for new therapies to reach
patients. Consequently, development of new osteoporosis therapies
has essentially stalled, with no new anti-osteoporosis medications
currently in Phase III clinical trials. A potential solution to improved
assessment and approval of osteoporosis treatments is to replace
fracture outcomes in such trials with a suitably qualified surrogate
endpoint.

NSS107
EVIDENCE SUPPORTING THE USE OF BMD AS
A SURROGATE ENDPOINT FOR FRACTURES

R. Eastell'
IUniversity of Sheffield, Sheffield, United Kingdom

Surrogate endpoints have more statistical power and are more quickly
assessed than clinical endpoints. Thus, we aimed to examine the
change in total hip BMD after 24 months of treatment as a surrogate
measure to replace the clinical endpoint of fracture in osteoporosis
clinical trials. To do so, we established the Study to Advance BMD as
a Regulatory Endpoint (SABRE). We worked with study sponsors
under the Foundation of the National Institute of Health to obtain
individual patient data from 53 randomized controlled trials with over
170,000 patients. We focused on BMD as it was available in many
patients (about 90,000) and had strong prior evidence of potential as a
surrogate. The four key steps in identifying a surrogate are 1) there is
biological plausibility, 2) there is an association between low BMD
and increased risk of fracture, 3) the change in BMD is associated
with reduction in the risk of fracture, and 4) there is a threshold that
can be used to operationalize the approach, the surrogate threshold
effect. We have evidence for each of the steps. Step 3 required a
meta-regression of all the clinical trials with total hip BMD change at

24 months in the active and placebo groups. We found a strong
association between the change in BMD against fracture risk reduc-
tion for vertebral, all clinical and all fractures, with r2 exceeded the
critical value of 0.65 recommended for a valid surrogate endpoint.
Thus, we have submitted a final qualification package to the Food and
Drug Administration proposing that in future clinical trials, the
change in total hip BMD at 24 months would suffice for drug
licensing.

NSS108
DESIGN CONSIDERATIONS FOR A FUTURE RANDOMIZED
TRIALS WITH A TOTAL HIP BMD ENDPOINT

D. M. Black'
IUniversity of California, San Francisco, United States

Since 2018, the Study to Advance BMD as a Regulatory Endpoint
(SABRE) project has been working with U.S. Food and Drug
Administration (FDA) to gain formal qualification for the change in
total hip BMD as a surrogate endpoint for fracture in future trials of
new osteoporosis treatments. To this end, we submitted the ‘final
qualification package’ to the FDA in 2024 and are expecting to
receive a decision from the FDA in early 2025. If the change in total
hip BMD is qualified by FDA, the surrogate threshold effect (STE)
would guide regulatory drug approval. For example, for all clinical
fractures, the STE is 2.04%. Therefore, a drug that showed an average
24-month increase > 2.04% in total hip BMD (active versus control)
would be approved. All previously approved osteoporosis therapies
that were effective for clinical fractures would have met or exceeded
this threshold, providing validity to this approach. If the surrogate is
qualified by FDA, we hope to expand the qualification outside of the
U.S.

This presentation will discuss design considerations for a future
trial with an endpoint of total hip BMD change. Use of the surrogate
would apply to trials of postmenopausal women with osteoporosis
and/or increased risk of fracture. Our analyses indicate that a trial size
of at least 500 women (250 per treatment group) would be required. A
somewhat larger sample in the active treatment group might be
needed to meet requirements for safety (at least 300 patients
exposed > 6 months) established by the International Council for
Harmonization of Technical Requirements for Pharmaceuticals for
Human Use (ICH). Sequential placebo then active treatment regimen
and/or an active control study designs might be considered since we
have evidence that results from the studies of romosozumab and
abaloparatide are consistent with our proposed approach using BMD
as a surrogate endpoint. For safety, the current requirements for pre-
clinical studies and assessment of bone quality in humans by bone
biopsies would remain as they are. ICH requirements for exposure
would need to be satisfied across the Phase 1-3 studies in the
development program. In addition, post-marketing safety studies
might also be required by regulatory agencies to assess rare safety
issues.

NSS109
BONE CONSEQUENCES OF PREMATURE OVARIAN
INSUFFICIENCY (POI)

J. Kulak Jr.}*?

"Professor of Obstetrics and Gynecology at Federal University of
Parand, Curitiba, Brazil, >Board Member of the National Specialized
Committee on Menopause of FEBRASGO, Sao Paulo, Brazil, 3Board
Member of the Brazilian Menopause Society-SOBRAC, Sao Paulo,
Brazil
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The usual age of menopause globally is between 48 and 52 years.
Premature ovarian insufficiency (POI), loss of ovarian function
occurring before the age of 40 years and affects around 2-4% of
women. Long-term health concerns associated with POI include an
increase in cardiovascular disease, cognitive dysfunction, and reduced
bone mineral density (BMD), as well as reduced overall quality of life
and life expectancy, largely due to cardiovascular disease. Peak bone
mass is usually achieved during the third decade of life, and estrogen
deficiency during childhood to young adulthood can impair optimal
peak bone mass. Depending on the age of menopause, women with
POI may experience both lower peak bone mass, and earlier meno-
pausal bone loss, predisposing to osteoporosis and fractures. Risk
factors for lower BMD in women with POI include lower age of
menopause, low vitamin D, low body weight, lack of exercise, delay
in diagnosis, poor adherence to menopause hormone therapy (MHT),
and low calcium intake. Despite affecting significantly more women
than POI alone, there is a relative paucity of data on bone health in
women with POI, and studies examining osteoporosis and fracture
risk in these women have had mixed results, with some showing
increased risk and others showing no difference. International
guidelines recommend the use of MHT in women with POI, until the
usual age of menopause. MHT has been shown to improve BMD in
these women, and, although evidence for fracture reduction in this
population is unclear, data extrapolated from studies in post-
menopausal women in general has shown significant fracture
reduction. Clinical guidelines recommend screening with dual X-ray
absorptiometry (DXA) and treatment with MHT for most women with
POI to reduce osteoporosis and fracture risk; however, some studies
indicate gaps in osteoporosis knowledge, guideline uptake, and
management adherence by clinicians and women.

NSS110
THE ROLE OF HORMONE THERAPY IN THE
MANAGEMENT OF POSTMENOPAUSAL OSTEOPOROSIS

M. C. Osério Wender!>>#

'President of Brazilian Federation of Obstetrics and Gynecology
Associations -FEBRASGO, Sio Paulo, Brazil, 2Vice—president of
Brazilian Menopause Society (SOBRAC), Sao Paulo, Brazil, 3Full
Professor of Obstetrics and Gynecology, Federal University of Rio
Grande do Sul (UFRGS), Porto Alegre, Brazil, 4Past-Head of
Obstetrics & Gynecology Service at Porto Alegre Clinical Hospital
(HCPA), Porto Alegre, Brazil

Postmenopausal osteoporosis poses a significant global health chal-
lenge due to its association with increased fracture risk. Hormone
therapy (HT) plays a key role in preventing and treating this condition
by reducing bone mineral density (BMD) loss and fracture rates. This
presentation examines HT’s role in osteoporosis management, sup-
ported by key clinical studies and guidelines.

HT effectively prevents BMD loss and promotes bone mass gains.
The PEPI trial confirmed its efficacy over three years, while long-term
studies like the Nurses’ Health Study and WHI trials demonstrated
reduced fracture risks, including a 34% decrease in hip fractures with
combined estrogen-progestogen therapy. Tibolone, a synthetic ster-
oid, also prevents fractures in postmenopausal women, as shown in
the LIFT trial. Early postmenopausal women with estrogen deficiency
and high fracture risk benefit most from HT. Emerging evidence
suggests that low and ultra-low estrogen doses are as effective in
BMD maintenance as conventional doses, with fewer risks. This
makes them a safer option for broader use.

Guidelines stress personalized HT use based on individual fracture
risk, symptom severity, and patient preferences. The “window of
opportunity” in early postmenopause maximizes skeletal and car-
diovascular benefits while minimizing risks.
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This presentation highlights HT as a pivotal tool for osteoporosis
prevention and first-line treatment in symptomatic women at risk of
fractures. By tailoring interventions, healthcare providers can opti-
mize skeletal health and enhance quality of life for postmenopausal
women.
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EVALUATION AND MANAGEMENT OF OSTEOPENIA AND
OSTEOPOROSIS IN BREAST CANCER SURVIVORS

A. Orcesi Pedro'-23*3-6

"Vice-President of National Specialized Committee on Osteoporosis
of FEBRASGO, Séo Paulo, Brazil, 2Regional Advisory Council-Latin
America-International Osteoporosis Foundation, Sdo Paulo, Brazil,
3Committee of Scientific Advisors-International Osteoporosis
Foundation, Sdo Paulo, Brazil, “Post Graduate Professor of
Department of Obstetrics and Gynecology, University of Campinas-
UNICAMP, Sao Paulo, Brazil, 5Menopause Society Certified
Practitioner-The menopause Society, Sdo Paulo, Brazil, ®Associate
Member of ABRASSO-Brazilian Association of Bone Evaluation and
Osteometabolism, Sdo Paulo, Brazil

Breast cancer is the most common cancer diagnosed in women
worldwide. Due to earlier detection and advances in treatment, the
S5-year survival rate in women with early breast cancer is currently
greater than 90%, emphasizing the need to mitigate adverse long-
term treatment effects. Patients with nonmetastatic cancer may be at
risk for osteoporotic fractures due to baseline risks or due to the added
risks associated with treatment-related bone loss due to hypogo-
nadism from endocrine therapy (ie, oophorectomy, GnRH agonists,
chemotherapy-induced ovarian failure, aromatase inhibitors),
chemotherapy or other cancer therapy associated medications (ie,
glucocoriticoids). Osteoporosis fracture risk assessment may include
use of FRAX or other established tools. For those patients with
substantial risk of osteoporotic fracture, the clinician should obtain a
bone mineral density test. The bone health of all patients may benefit
from optimizing nutrition, increasing physical activity, strength
training, training to prevent falls, smoking cessation and decreasing
alcohol consumption. When a pharmacologic agent is indicated,
bisphosphonates or denosumab at osteoporosis-indicated dosages are
the preferred interventions. Bone-modifying agents (BMAs) are
mainstays in breast cancer and prevent and treat osteoporosis in early-
stage disease and reduce skeletal metastases complications in
advanced disease. There is some evidence to support that BMA also
prevents skeletal metastases and improves overall survival.

NSS112
WHY A CLINICAL PRACTICE GUIDELINE IN A MIDDLE-
INCOME COUNTRY LIKE COLOMBIA?

G. Altamar'

'Specialist in Internal medicine and Geriatrics; Specialist in Health
management; Professor of Geriatrics—Universidad del Valle;
Colombian Osteoporosis Association (ACOMM) President, Cali,
Colombia

Colombia is a country known for its geographical, cultural, and
biological diversity. With a growing economy and a diverse popula-
tion, it has a health system that seeks to guarantee care for its entire
population but faces challenges in efficiency and equity. Osteoporosis
is a systemic skeletal disease characterized by low bone mineral
density and deterioration of bone architecture, resulting in reduced
bone strength and, consequently, increased susceptibility to fractures.
In Colombia between 2012 and 2018, 249,803 of people over
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50 years of age were diagnosed with osteoporosis. In 2015, the direct
cost of hip fracture was estimated at USD 4,428.88 per event, USD
5,855.71 for surgical vertebral fracture and USD 1,196.65 for distal
radius fracture. However, osteoporosis is not a disease prioritized in
public policies, without specific primary prevention programs or a
systematized registry of the disease. Understanding this scenario, it
has been relevant to have guidelines that allow the approach of
patients with osteoporosis, which is why the Colombian Association
of Osteoporosis and Mineral Metabolism (ACOMM) developed in
2005 and 2018, two consensuses of experts in the diagnosis and
treatment of osteoporosis. Due to the initial acceptance of the con-
sensus and the evolution in the diagnosis and treatment of
osteoporosis, the need arose for a Clinical Practice Guideline (CPG)
that would synthesize the best available evidence, which would
improve the diagnosis and treatment of affected patients, reduce the
burden of osteoporosis on the health system and improve the quality
of life of patients and their caregivers. Our CPG focuses on adult
patients at risk or with primary osteoporosis. Developed by a multi-
disciplinary group of experts, it is aimed at all health professionals
involved in the management of patients at risk of osteoporosis, sus-
pected osteoporosis or confirmed diagnosis, at different levels of
health care in Colombia.
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CHALLENGES IN THE DEVELOPMENT OF CLINICAL
PRACTICE GUIDELINES IN A MIDDLE-INCOME
COUNTRY

A. Medina'?

"Department of Endocrinology. Hospital de San José. Bogota,
Bogota, Colombia, 2 Asistant Professor Universidad Nacional de
Colombia, Bogota, Colombia

Clinical practice guidelines (CPGs) are considered an essential tool
for physicians, policy makers and patients in disease management;
however, there are limitations in the development of CPGs that affect
all levels, mainly developing countries.

The validity of CPGs depends largely on evidence. The selection
of studies based on content, quality, relevance and timeliness is key to
avoid providing an erroneous recommendation, or one based on
opinion. The difficulty in accessing scientific evidence or the misin-
terpretation of evidence also contributes to this problem.

Sometimes, the evidence that comes from developed countries
cannot be adapted to some developing countries due to the lack of
diagnostic methods or treatments, so the CPG must be adapted to the
available resources, or it could not be applied, remaining far from the
recommendations of international CPGs for the same disease.

There must be a careful selection of the panel of participants since
there is usually unequal participation related to high workloads, lack
of time, limited advice to the development group to choose the
questions, methodology and schedule. Conflicts of interest (COI) of
panel members developing CPGs must be disclosed, and while 78%
of CPGs analyzed report COIs, most of them have financial ties to the
industry, making recommendations less objective.

The costs to implement guidelines usually come from the gov-
ernment or scientific associations, which in low or middle-income
countries are limited and CPGsdevelopment times can be extended.

Most CPGs are published in journals or on the websites of indi-
vidual countries orhealth organizations, making them difficult for
clinicians to access and implement. There are often no strategies or
funding to disseminate them, and most guidelines quickly become
outdated after 3 years.

The Colombian Guide to Osteoporosis was advised by a group of

epidemiologists and had the rigor of evidence and the participation of
the panel, with financial resources from Colombian Osteoporosis and
Mineral Metabolism Association (ACOMM).
Conclusion: The main challenges in the development of CPGs in
low- and middle-income countries are adapting to the country’s needs
and resources, overcoming financing difficulties, conflicts of interest,
dissemination and access.
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OPPORTUNITIES WITH THE DEVELOPMENT OF
CLINICAL GUIDELINES
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Clinical practice guidelines (CPGs) are developed through a rigorous
systematic methodology synthesizing the ever-increasing amounts of
published literature into a practical and digestible set of clinical
recommendations to be used in a healthcare setting. For a multidis-
ciplinary scientific organization like Colombian Osteoporosis and
Mineral Metabolism Association (ACOMM), the development of a
Clinical Practice Guideline involves a effort that joint several of its
active members with experience and knowledge, complementary to
the topic of interest in question: rheumatology, endocrinology, geri-
atrics, gynecology and menopause, orthopedics, sports medicine,
physiatry and family medicine.

The work carried out for the preparation of CPG, with a rigorous
methodology and a large and enthusiastic participation, reflects
ACOMM'’s commitment to health research and to the improvement of
bone health in our country. Up to next some of the opportunities
discovered with the development of clinical guidelines:

— Promote the growth and the visibility the ACOMM between
Colombian academic, medical and policy members.

— Reduction of variability in clinical practice, especially in primary
care to improve health outcomes with informed clinical decisions
to the patients and their caregivers.

— Clinical guidelines could be adapted to meet the individual needs
of patients and their specific health conditions because they can
facilitate communication and collaboration between health pro-
fessionals, including doctors, nurses and other specialists.

— Clinical guidelines could be integrated into clinical decision
support systems and other technologies to improve their imple-
mentation and follow-up.

— Clinical guidelines can be the subject of continuous research and
evaluation to improve their effectiveness and relevance.

In the experience of ACOMM, an expert consensus was developed
and published in 2018, and it was taken as a basis for the elaboration
of this new guideline. The association begun the dissemination by
taking advantage of specific events and digital platforms that are ideal
for carrying out activities around what is proposed in the guide.
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OSTEOPOROSIS AND THE SPINE OVERVIEW: KEY
STATISTICS AND AN OVERVIEW OF THE NATIONAL
SPINE HEALTH FOUNDATION’S KEY PATIENT AND
HEALTH CARE PROFESSIONAL INITIATIVES

R. Roy

IChief Executive Officer, National Spine Health Foundation, Reston,
United States

Dr. Roy will cover the following key topics:

e Provide an overview on the activities and key programs of the
National Spine Health Foundation

e Fractures caused by osteoporosis most often occur in the spine
(and in the United States, there are 1.5 million vertebral
compression fractures that occur each year)

e The age- and sex-specific prevalence of osteoporosis in patients
undergoing spine surgery goes up markedly as people age,
particularly in females (from 27.8% for women from age 50-59 to
75.4% for women from age 70-79)

e The efforts that the National Spine Health Foundation is driving to
educate patients and health care professionals on the need to
identify, diagnose, and treat vertebral compression and spine
fractures (both surgically and through anti-osteoporotic medica-
tions) including its patient and health care professional “Bone
Hub” and medical education platform

e Key messages that are most effective with patients to educate
them on the connection between spine and bone health (including
prevention of osteoporosis, how it is treated, and why bone health
is such an important component of spine health)

NSS116
A SPINE SURGEON PERSPECTIVE ON THE NEED FOR
SPINE AND BONE HEALTH OPTIMIZATION

P. Anderson'?

lUniversity of Wisconsin School of Medicine, Madison, United
States, 2Co-Chair, National Spine Health Foundation Spine & Bone
Health Task Force, Reston, United States

Dr. Anderson will cover the following key topics:

e Gaps in spine surgeon awareness of the need to conduct
perioperative spine health optimization before surgery as a crucial
step for improving patient outcomes and reducing complications
(which includes a thorough bone health assessment) given the
high prevalence of osteoporosis in patients undergoing spine
surgery

e  Why spine surgeons should establish care pathways to systemat-
ically identify and diagnose osteoporosis in their practices (which
may include the establishment of a Fracture Liaison Service
program or other means to ensure patients are assessed before
surgery)

e The need for vertebral compression fractures to be treated as
equally aggressively as hip fractures, with medications including
anabolics

e Opportunities for spine/orthopaedic surgeons to work more
effectively with bone health specialists to maximize patient care
and improve outcomes

e NSHF’s platforms to educate health care professionals on spine
and bone health
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A EUROPEAN PERSPECTIVE ON KEY SPINE SURGEON
GAPS IN THE DIAGNOSIS AND TREATMENT OF
OSTEOPOROTIC PATIENTS

J. C. Le Huec!?

"Member, National Spine Health Foundation European Spine & Bone
Health Task Force, Reston, United States, 2l”olyclinique Bordeaux
Nord Aquitaine and Bordeaux University, Bordeaux, France

Dr. Le Huec will cover the following key topics:

e Economic and personal impact of vertebral fractures across
Europe

e NSHF’s key activities regarding its European Task Force
(building on the success of NSHF’s activities in the United States)

e Opportunities for public and health care professional education in
Europe regarding the connection between spine and bone health

e Integrating bone quality assessment into decision making and
surgical planning in spine surgery

e How spine surgeons and bone specialists in Europe can more
effectively work together to identify, diagnose, and treat patients
with osteoporosis prior to spine surgery

e Guidance to national patient and health care professional groups
on how to incorporate patient and health care professional
messaging around spine and bone health

NSS118

SETTING THE STAGE: UNDERSTANDING THE
INTERSECTION OF AGING, CKD, AND OSTEOPOROSIS—
KEY CONCEPTS AND CLINICAL APPROACHES

S. Ozturk!

stanbul University, Istanbul Medical Faculty, Department of
Internal Medicine, Division of Nephrology and Istanbul Bone and
Musculoskeletal Health Consortium, Istanbul, Turkiye

The aging process increases the risk of osteoporosis by decreasing
bone density and deteriorating bone quality. This results in an
increased risk of fractures, especially those that can lead to serious
consequences such as hip fractures. CKD negatively affects bone
health by affecting the body’s mineral and bone metabolism. Indi-
viduals with CKD have a significantly increased risk of developing
osteoporosis, especially in advanced stages. The bone disease asso-
ciated with CKD is called “CKD-mineral and bone disease (CKD-
MBD)” and is characterized by weakened bones, pain, and an
increased risk of fractures. When aging and CKD come together, bone
loss and the risk of fractures increase even further. This makes early
diagnosis and treatment of osteoporosis critical in older CKD patients.
Effective management of this triad of health problems requires a
multidisciplinary approach. Lifestyle changes (regular exercise, bal-
anced diet, fall prevention), medication therapies, and regular follow-
up are important to maintain bone health and reduce the risk of
fractures.

NSS119
MANAGING SKELETAL FRAGILITY IN THE CONTEXT OF
CKD: PRACTICAL INSIGHTS

R. Keen'

!Centre for Metabolic Bone Disease, Royal National Orthopaedic
Hospital, Stanmore, United Kingdom
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Chronic kidney disease (CKD) is associated with the development of
a mineral bone disorder (CKD-MBD). CKD-MBD is a systemic
disorder which is manifested by either one or a combination of the
following: abnormalities of calcium, phosphorus, parathyroid hor-
mone, or vitamin D metabolism; abnormalities in bone turnover,
mineralization, volume, linear growth, or strength; vascular or other
soft tissue calcification. Persons with CKD have an increased risk of
fracture compared to those with normal renal function, and this risk is
elevated further in those who are on dialysis. There is also a greater
risk of morbidity and mortality.

Dual energy X-ray absorptiometry (DXA) should be used to assess
fracture risk in persons aged > 50 years and with CKD 4-5D. DXA
may, however, underestimate the actual fracture risk as it does not
account for impaired bone quality. Fracture risk will also be affected
by the severity of CKD and the duration of dialysis. Ongoing studies
are assessing whether arithmetic adjustment for bone quality (i.e.
using trabecular bone score), non-kidney retained bone turnover
markers, or CKD severity, may improve the fracture risk prediction.

Non-pharmacological interventions include ensuring an adequate
dietary intake of calcium and vitamin D stores being replete. Persons
with CKD are at increased risk of falls, and exercises should be
targeted to improve muscle strength and balance.

Pharmacological therapies include antiresorptive and osteoan-
abolic Most clinical trials of antiresorptive medications have excluded
patients with advanced CKD, but the available data are most exten-
sive for bisphosphonates. Subgroup analyses of phase 3 trials have
suggested therapeutic benefits of bisphosphonates in patients with
CKD 1-3b, as well as in patients who have undergone kidney trans-
plantation, although data on bisphosphonates in CKD 4-5D are
extremely limited. Denosumab is a drug with antiresorptive properties
that can be used in the treatment of osteoporosis in advanced CKD
with less risk of renal toxicity. There is, however, risk of severe
hypocalcaemia, which can be prolonged and is more common in
patients with advanced CKD and on dialysis. In addition, if Deno-
sumab is stopped with no follow-on treatment, there is an increased
risk of rebound osteoclast activity, a rapid reduction in bone mass and
an increased risk of vertebral fractures. Although bisphosphonates
may negate this, their use may be precluded in patients with CKD.
Low bone turnover is commonly observed in patients with advanced
CKD or maintenance dialysis, suggesting that osteoanabolic drugs
may play an important role. These drugs include Abaloparatide,
Teriparatide and Romosozumab, although there are limited studies
that have assessed the use of these in CKD patients. At the end of the
course of anabolic treatment, it is generally recommended to have
follow-on treatment with an anti-resorptive and this choice may be
challenging in patients with advanced CKD. In addition, the increased
prevalence of cardiovascular disease in CKD patients may limit the
use of Romosozumab. Further studies are needed to explore the safety
and efficacy of these drugs for treating CKD-MBD.

NSS120
REAL-WORLD CHALLENGES AND PERSONALIZED
STRATEGIES IN DIAGNOSIS AND TREATMENT

G. Bahat!

'Istanbul University, Istanbul Medical Faculty, Department of
Internal Medicine, Division of Geriatrics and Istanbul Bone and
Musculoskeletal Health Consortium, Istanbul, Turkiye

While management of OP is well-defined in guidelines, management
and treatment decisions in older complex patients having CKD-MBD
and osteoporosis are still challenging. The presentation will include a
brief summary of a series of 20 cases with OP and CKD-mineral and
bone disorder (MBD) managed by Istanbul Bone and Musculoskeletal
Health Consortium. Afterwards, we will focus on a selected case

illustrating the need for personalized strategies. Attendees are aimed
to gain insights and practical tools to address these complex scenarios
effectively.

NSS121
HIV AND IT’S TREATMENTS ON FRACTURE RISK:
A SCOPING REVIEW

C. Gregson'?

The Health Research Unit of Zimbabwe (THRU ZIM), The
Biomedical Research and Training Institute, Harare, Zimbabwe,
2Global Health & Ageing Research Unit | Musculoskeletal Research
Unit, Bristol Medical School, University of Bristol, Bristol, United
Kingdom

We will outline findings from a recently completed WHO-commis-
sioned scoping review, on incidence, prevalence, risk factors and
prevention of fractures in adults living with HIV in low- and middle-
income countries (LMIC), which has identified gaps in the evidence-
base, on which to focus in future research programmes. Findings
include the evidence for PrEP (pre-exposure prophylaxis) and the
association with fracture.

NSS122
FRACTURES E3 FOCUSSING ON VERTEBRAL FRACTURES

K. Wardl’z, L.S. Gates3, A. Burt0n4, T. Manyangas, M. K. Jallow(’, B.
Cassim”®, E. M. Clark*, N. Crabtree’, C. Grundylo, F. Paruk'!, C.
Pearse3, H. Wilson4, R. A. Ferrandg’lo, C. Gregson‘t’8

'MRC Lifecourse Epidemiology Centre University of Southampton,
Southampton, United Kingdom, MRC Unit The Gambia at London
School of Hygiene and Tropical Medicine, Banjul, Gambia, SMRC
Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom, “Musculoskeletal Research Unit,
University of Bristol, Bristol, United Kingdom, SThe Health Research
Unit Zimbabwe, Biomedical Research and Training Institute, Harare,
Zimbabwe, °MRC Unit The Gambia, London School of Hygiene and
Tropical Medicine, Banjul, Gambia, 7Departrnent of Geriatrics,
University of KwaZulu-Natal, Durban, KwaZulu-Natal, South Africa,
8Clinical Research Department, London School of Hygiene and
Tropical Medicine, London, United Kingdom, 9Birmingham
Women’s and Children’s NHS Trust, Steelhouse Lane, Birmingham,
United Kingdom, '°MRC International Statistics and Epidemiology
Group, London School of Hygiene and Tropical Medicine, London,
United Kingdom, ''Department of Rheumatology, University of
KwaZulu-Natal, Durban, KwaZulu-Natal, South Africa

To understand the epidemiology of vertebral fractures across Africa,
we conducted a community-based prevalence study in The Gambia
(urban and rural), South Africa (urban and rural) and Zimbabwe (peri-
urban), using iDXA VFA and plain lateral radiographs where iDXA
VFA was not available. We recruited 5050 adults age 40 years and
older (51% female). Vertebral fracture prevalence, in men and women
age 40-54 years was 2-5% and 1-3% respectively, whilst in those
age 55-70 years it was 5-7% and 4-9%, and in the older group age
70 + years it was 6-15% and 7-21%. Age, low BMD, glucocorticoid
use we strongly associated with VF. In Zimbabwe HIV was associ-
ated with prior VF. Overall, prevalence was similar to many European
estimates, and as seen elsewhere was associated with back pain.
Notably, no individual was taking anti-resorptive medication. We will
describe work underway to use these data to aid clinical fracture risk
assessment approaches.
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NSS123

CLINICAL RISK FACTORS ASSOCIATED WITH
FRACTURE RISK IN MIDDLE-AGED MEN AND WOMEN
FROM SOWETO, JOHANNESBURG: FINDINGS FROM THE
MIDDLE-AGED SOWETO COHORT (MASC)

L. Micklesfield'

'SAMRC/Wits Developmental Pathways for Health Research Unit,
School of Clinical Medicine, Faculty of Health Sciences, University
of the Witwatersrand, Johannesburg, South Africa

Data from the MASC cohort has reported a prevalence of osteoporosis
(lumbar spine or total hip) of 25% and 15.7% in women living with
HIV and HIV-negative women, respectively. Our longitudinal data
have also shown greater menopause-associated bone loss in women
living with HIV compared to HIV-negative women; however, it is
unknown whether these differences translate to fracture risk, and the
fracture risk in South African men of the same age.

We will describe data collected at the most recent time point
(2023/2024) from 600 men and women from the MASC cohort and
how it has been used to estimate the 10-year probability of a major
osteoporotic fracture (MOF) using the South African FRAX tool. We
will quantify associations between clinical risk factors such as age,
weight, height, smoking status, alcohol consumption, HIV infection,
prior fracture, and 10-year probability of MOF in men and women
living with and without HIV.

These findings will provide much-needed data on factors associ-
ated with fracture risk in an under-represented population who may be
at higher risk of osteoporosis and fracture than previously thought.

NSS124

THE INFLUENCE OF HIV ON BONE QUALITY, QUANTITY
AND FRACTURE RISK IN MIDLIFE WOMEN: FINDINGS
FROM A CROSS-SECTIONAL STUDY IN ZIMBABWE

M. O. Breasail', T. Madanhire2'3’4, K. Ward>®, C. Gregson7‘8

'lDepartment of Medicine, School of Clinical Sciences, Faculty of
Medicine, Monash Medical Centre, Nursing and Health Sciences,
Monash University, Clayton, VIC, Australia, 2Population Health
Sciences, Bristol Medical School, Bristol, United Kingdom, 3The
Health Research Unit Zimbabwe, Biomedical Research and Training
Institute, Harare, Zimbabwe, “Infectious Disease Epidemiology,
Faculty of Epidemiology and Population Health, London School of
Hygiene and Tropical Medicine, London, United Kingdom, MRC
Lifecourse Epidemiology Centre University of Southampton,
Southampton, United Kingdom, ®MRC Unit The Gambia at London
School of Hygiene and Tropical Medicine, Banjul, Gambia, ’Global
Health & Ageing Research Unit | Musculoskeletal Research Unit,
Bristol Medical School, University of Bristol, Bristol, United
Kingdom, 8The Health Research Unit of Zimbabwe (THRU ZIM),
The Biomedical Research and Training Institute, Harare, Zimbabwe

To investigate the effects of HIV on bone health in menopause we
conducted a cross-sectional study of women aged 40-60 years (49%
with HIV) in Harare, Zimbabwe. We quantified BMD using radial/
tibial peripheral Quantitative Computed Tomography (pQCT) scans
and DXA, and prior fracture to determine FRAX probabilities of
major osteoporotic fracture (MOF).

The 393 women had a mean (SD) age of 49.6 (5.8) years and mean
(SD) BMI of 29.1 (6.0) kg/mz, 95% of those with HIV were estab-
lished on antiretroviral therapy (ART) (85% on tenofovir disoproxil
fumarate) and 81% had a viral load <50 copies/mL. BMD
T-score < — 2.5 was more commonly seen in women living with
HIV (WLH) than those without, at both femoral neck (FN) and
lumbar spine (LS) (FN, 22 [11.4%] vs 5 [2.5%]; LS, 40 [20.8%] vs 9
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[4.5%], respectively). Prior fracture was more prevalent in WLH (any
fracture: 27 [14%] vs 14 [7%]); MOF: (14 [7.3%] vs 5 [2.5%]).
Nobody reported anti-osteoporosis medication use. Older age, low
weight, and HIV infection were strongly associated with lower FN
BMD. WLH had a higher 10-year MOF probability, although prob-
abilities were low.

WLH had lower absolute pQCT measures at all sites. Overall,
HIV-related deficits were robust to adjustment for age, menopause
status, height, and fat mass: WLH had lower trabecular vBMD (radius
— 73 [— 12.5; — 2.0]%, tibia — 5.4 [— 9.1; — 1.7]%), and cortical
vBMD (radius — 3.5 [— 5.9; — 1.1]%, tibia — 1.1 [— 1.6; — 0.5]%).
Strength estimates were lower in WLH at both radius and tibia.
Longer HIV duration was associated with lower radius bone area,
BMC, estimates of bone strength, independent of ART duration.

We found that osteoporosis and previous fractures were common
and untreated in this relatively young population, particularly in
women living with HIV. Trabecular deficits predominate in those
women. FRAX-probabilities were low. The approach to consider
clinical risk factors in fracture risk prediction tools may need con-
textual adaptation.

NSS125
EXPLORING THE ROLE OF INFLAMMAGEING IN
SARCOPENIA—A QUICK OVERVIEW

J. Dupont

lDepartment of Geriatric Medicine, UZ Leuven, Leuven, Belgium,
2Gerontology & Geriatrics, Department of Public Health and Primary
Care, KU Leuven, Leuven, Belgium

1,2

Sarcopenia is a muscle disease, characterized by loss of muscle mass
and function, leading to ’'muscle failure’. It is highly prevalent
amongst older adults and can seriously affect the daily life of an older
adult, e.g., by limiting the ability to walk and to lift heavy objects like
groceries or through difficulties to climb the stairs. One of the major
mechanisms behind the onset and progression of sarcopenia is the
chronic low grade inflammatory state related with ageing, the so-
called "inflammageing’. The concept of inflammageing was originally
introduced by Franceschi et al. in 2000 and is presumed to play a
major role in many age-related diseases, e.g., dementia, cancer,
atherosclerosis. However, the exact mechanisms by which inflam-
mageing causes sarcopenia are not completely clear yet.

Over the past decades, research into the interplay between
inflammageing and sarcopenia has increased, with numerous cytoki-
nes (e.g., Interleukin-6, Tumor Necrosis Factor-o, IL-1f, and others)
being investigated in this context. The growing body of findings is
complex and at times contradictory. However, there is accumulating
evidence supporting the role of inflammageing as a key driver in the
development of sarcopenia, highlighting its potential as a target for
therapeutic interventions aimed at counteracting the condition.

This presentation will discuss available data from the Exercise
and Nutrition for Healthy AgeiNg (ENHANCce) study, examining
the inflammatory profiles of sarcopenic older adults and their asso-
ciation with functional outcomes (1). Additionally, findings from the
European Male Ageing Study (EMAS) will be presented, exploring
the relationship between inflammatory markers (hs-CRP, WBC, and
albumin) and sarcopenia or related traits in middle-aged and older
men (2). Finally, recent advances in understanding the connection
between sarcopenia and inflammageing will be discussed.
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NSS126
THE GUT-MUSCLE AXIS IN SARCOPENIA: BRIDGING GUT
MICROBIOTA, INFLAMMATION AND DIET

L. Lapauwl

!Gerontology & Geriatrics, Department of Public Health and Primary
Care, KU Leuven, Leuven, Belgium

Sarcopenia, the age-related loss of muscle mass and function,
increases the risk of deleterious health outcomes in older populations.
Thus, timely diagnosis and treatment optimization for sarcopenia are
warranted, which could be attained through in depth insights in its
pathophysiology. Multiple factors contribute to sarcopenia (such as
chronic low-grade systemic inflammation, anabolic resistance,
oxidative stress and habitual dietary intake void of proteins). Addi-
tionally, over the past decade, a novel driving mechanism has
emerged, namely the gut microbiota (GM) acting through a gut-
muscle axis.

Healthy GM modulate physiological processes such as gut barrier
integrity, suppression of chronic inflammation and enhancement of
antioxidative activity, of which some processes are linked to sar-
copenia pathophysiology. Thus altered, dysbiotic GM enhance
chronic low-grade systemic inflammation, eventually impacting
skeletal muscle. Prior research has linked a dysbiotic GM to low
muscle mass and function in persons with underlying comorbidity.
However, data on the link in primary sarcopenia, when only aging is
the evident trigger, is scarce, hampering identification of a GM sig-
nature of sarcopenia.

Additionally, identification of a GM signature or a surrogate
thereof, may be a valuable diagnostic biomarker in sarcopenia.
Previously, it has been shown that the intestinal inflammatory
marker fecal calprotectin (fCPT) strongly correlates with dysbiotic
GM in persons with Inflammatory Bowel Disease. However, fCPT’s
potential value as surrogate for GM dysbiosis in sarcopenia diagnosis,
has not been investigated.

Currently, non-pharmacological anabolic interventions, such as
high-protein diets, are the preferred treatment option for sarcopenia.
However, in turn, these high-protein diets do not necessarily benefi-
cially impact GM composition. Furthermore, prior research has
investigated effects of interventions restoring dysbiotic GM, such as
pre-, pro or symbiotic supplementation on muscle mass, strength.
However, these studies often neglected the role of the habitual diet,
although known to be a GM modulator. To address these remaining
research gaps, in this symposium we will elaborate upon:

1. Whether there is evidence for the existence of a specific GM
signature for sarcopenia, investigating possible associations
between specific GM taxa and sarcopenia (-defining parameters).

2. Investigating the value of the gut dysbiosis surrogate fCPT as a
biomarker for sarcopenia, alone or in combination with other
biomarkers.

3. How GMa-altering interventions, such as diet, pre-pro and
synbiotics, impact sarcopenia (-defining parameters).

We will present recent findings from a systematic review, meta-
analysis and the ongoing Trial in Elderly with Musculoskeletal
Problems due to Underlying Sarcopenia—Faeces to Unravel the Gut
and Inflammation Translationally (TEMPUS-FUGIT; NCT05008770)
to address the above-mentioned gaps.
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SARCOPENIA AND THE BRAIN: UNRAVELLING THE
MUSCLE-BRAIN AXIS IN THE DEVELOPMENT AND
TREATMENT OF SARCOPENIA

N. Amini'

!Gerontology & Geriatrics, Department of Public Health and Primary
Care, KU Leuven, Leuven, Belgium

Due to the ageing society, preventing or treating age-related dis-
abilities or diseases is one of the most important public health
objectives of this century. Two common key features of the ageing
process are age-related sarcopenia and cognitive decline.
Emerging research indicates a potential link between sarcopenia
and cognitive decline, including mild cognitive impairment, Alz-
heimer’s disease and other types of dementia. However, there is
paucity of data on the (temporal) association between sarcopenia and
its defining parameters (muscle mass, strength and physical perfor-
mance) and different domains of cognitive functioning. Moreover,
preclinical studies suggest that myokines could serve as a key
molecular mechanism in explaining this relationship, though clinical
data remains scarce.
Evidence also indicates that both sarcopenia and cognitive decline
may be preventable and reversible by addressing common modi-
fiable risk factors, such as nutritional status and physical exercise.
Promising data indicate that resistance exercise training and protein
supplementation, can improve sarcopenia and prevent cognitive
decline. However, it remains unclear whether combining exercise
with protein supplements or omega-3 supplements is more effective
than exercise alone for improving both sarcopenia outcomes and
cognition.
In this lecture, we will:

e Discuss recent developments in the interrelationship between
sarcopenia and cognition, and the potential role of myokines in the
muscle-brain axis.

e Discuss whether interventions aimed at improving sarcopenia
outcomes, may also have beneficial effects on cognitive func-
tioning in older adults.

We will present recent findings from the Exercise and Nutrition
for Healthy AgeiNg (ENHANce) study, a 5-armed triple blinded
RCT, in sarcopenic older adults (> 65 years), that aims to assess the
effect of combined anabolic interventions (protein supplement,
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omega-3 supplement and physical exercise) on both physical per-
formance and cognitive performance during a 12-week intervention.
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FIBROMYALGIA AS A SYSTEMIC AUTOIMMUNE DISEASE
AFFECTING THE BONE

P. Athanassiou!

'Department of Rheumatology, St. Paul’s Hospital, Thessaloniki,
Greece

Fibromyalgia is a syndrome of persistent widespread pain, stiffness,
fatigue, disrupted and unrefreshing sleep, and cognitive difficulties,
often accompanied by multiple other unexplained symptoms, anxiety
and/or depression, and functional impairment of activities of daily
living. It typically presents in young or middle-aged women, but it
can affect patients of both sexes and of any age. Fibromyalgia has
psychological implications. Basic and clinical investigations have
clarified the neurophysiologic basis for fibromyalgia and led to its
current classification as a central sensitivity syndrome. It may be
considered as a neurosensory disorder characterized in part by
abnormalities in pain processing by the central nervous system.
Increased understanding of the pathophysiology of fibromyalgia may
lead to novel therapeutic advances for the management of the disor-
der. The disorder is now considered an autoimmune disorder possibly
characterized by autoimmunity against the autonomous nervous sys-
tem. Fibromyalgia affects all organ systems including the
musculoskeletal system, which is deeply affected.

NSS129
FIBROMYALGIA IN THE CONTEXT OF AUTOIMMUNE
RHEUMATIC DISEASES

L. Athanassiou’

'Department of Rheumatology, Asclepeion Hospital, Voula, Athens,
Greece

Fibromyalgia, a syndrome of persistent widespread pain, stiffness,
fatigue, disrupted and unrefreshing sleep, and cognitive difficulties,
anxiety, depression, and functional impairment of activities of daily
living may occur as a primary disorder in its own right or may occur
in the context of systemic autoimmune rheumatic diseases. The
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presence of fibromyalgia in the context of autoimmune rheumatic
disorders, such as systemic lupus erythematosus, rheumatoid arthritis
or psoriatic arthritis may aggravate pain and may lead to a severe
phenotype of the primary disease. The presence of fibromyalgia in the
context of autoimmune rheumatic diseases may lead to difficulties in
the management of the diseases as well as to the management of pain
in these affected patients. The presence of fibromyalgia and the
associated pain leads to a vicious cycle, aggravates symptoms of the
underlying disease and further affects quality of life.

NSS130
FIBROMYALGIA IN THE CONTEXT OF AUTOIMMUNE
THYROID DISEASE

L. Kostoglou-Athanassiou’

'Department of Endocrinology, Diabetes and Metabolism, Asclepeion
Hospital, Voula, Athens, Greece

Fibromyalgia and chronic widespread pain syndromes are among the
commonest diseases seen in rheumatology practice. Autoimmune
thyroid diseases are common widely prevalent autoimmune disorders
and are associated with fibromyalgia and chronic pain. This associ-
ation is a manifestation of the autoimmune origin of fibromyalgia. It
appears that mechanisms of pain related to fibromyalgia and
autoimmune thyroid disease are inflammatory mediators, small-fiber
neuropathy and central sensitization. The elucidation of pain path-
ways leads to the application of modern therapeutic agents in the
management of pain in thyroid autoimmune disorders. The associa-
tion of fibromyalgia with thyroid autoimmunity further underscores
the autoimmune pathophysiology of fibromyalgia and leads to pro-
gress in the elucidation of the origin of chronic pain syndromes.

NSS131
FIBROMYALGIA AND PAIN

1. Sanidis’

'Department of Rheumatology, St. Paul’s Hospital, Thessaloniki,
Greece

Fibromyalgia is a systemic disease which is characterized by chronic
pain. Fibromyalgia may occur as a primary disorder or may accom-
pany autoimmune rheumatic diseases. Pain affecting the
musculoskeletal system is a main manifestation of fibromyalgia. It is
currently thought that fibromyalgia has autoimmune pathophysiology.
Therefore, it is thought that molecular pathways related to autoim-
munity and inflammation may be responsible for chronic pain, in
particular musculoskeletal pain. These recent advances in the eluci-
dation of the pathogenesis of fibromyalgia may lead to therapeutic
advances in the management of the disease and in particular in the
successful management of pain.

NSS132
FIBROMYALGIA, PAIN AND PSYCHOLOGICAL
IMPLICATIONS

Y. Athanassiou’
'Department of Philology, Trinity College, Dublin, Ireland

Fibromyalgia is a systemic disorder characterized by chronic pain.
The disorder may accompany systemic autoimmune rheumatic dis-
orders or may occur as a primary disorder. Fibromyalgia has
psychiatric and psychological manifestations such as anxiety and
depression. The recent research findings which underline the
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autoimmune origin and pathophysiology of fibromyalgia further
underline the close relationship between autoimmunity and depres-
sion. These clinical observations have led to novel therapeutic
advancements in the management of pain in the context of
fibromyalgia with antidepressive agents. It appears that fibromyalgia
is a model disease delineating the relationship of pain and in partic-
ular musculoskeletal pain with depression and anxiety and may lead
to the elucidation of the pathophysiology of chronic pain.

NSS133
DENOSUMAB: LONG-TERM THERAPY AND
DISCONTINUATION

M. McClung'
'Oregon Osteoporosis Center, Portland, OR, United States

Denosumab is a potent anti-remodeling drug used for the treatment of
men and postmenopausal women with osteoporosis and for men and
women receiving hormone ablative therapy for non-metastatic pros-
tate and breast cancer. Therapy for 10 years in women with
postmenopausal osteoporosis resulted in continued increase in hip
bone mineral density (BMD) and persistent or improved reductions in
fracture risk. (1) No duration-related adverse events were observed.
These findings make denosumab an attractive therapy for the long-
term management of patients with osteoporosis. However, in contrast
to our experience with bisphosphonates, the discontinuation of
denosumab results in a rebound in markers of bone resorption, rapid
loss of BMD and vertebral fracture protection and an increased risk of
rebound-associated multiple vertebral fractures. (2)These changes
have been observed upon discontinuation of denosumab when used
for the treatment of osteoporosis in men and postmenopausal women,
of glucocorticoid-induced osteoporosis, and to maintain bone health
in men or women with non-metastatic cancer receiving hormone
ablative therapy. For all patients who discontinue denosumab,
regardless of treatment indication, a plan of assessment and man-
agement is required to maintain the benefits of the denosumab therapy
and to prevent potentially serious consequences of the post-therapy
rebound in remodeling.

1. Bone HG, Wagman RB, Brandi ML, Brown JP, Chapurlat R,
Cummings SR, et al. 10 years of denosumab treatment in post-
menopausal women with osteoporosis: results from the phase 3
randomised FREEDOM trial and open-label extension. Lancet Dia-
betes Endocrinol. 2017;5(7):513-23.

2. Burckhardt P, Faouzi M, Buclin T, Lamy O, The Swiss
Denosumab Study G. Fractures after denosumab discontinuation: a
retrospective  study of 797 cases. J Bone Miner Res.
2021;36(9):1717-28.

NSS134
MANAGING DENOSUMAB DISCONTINUATION IN
PATIENTS WITH OSTEOPOROSIS

B. Langdahl'

"Departments of Endocrinology and Metabolism and of Clinical
Medicine, Aarhus University, Aarhus, Denmark

Denosumab treatment leads to a sustained suppression of bone turn-
over and continuous increase of bone mineral density (BMD) long-
term. Upon discontinuation of denosumab a transient overshoot in
bone turnover and rapid bone loss occurs. The most plausible
mechanism is the accumulation of precursor and recycled osteoclasts
that synchronously differentiate when RANKL is no more inhibited,
resulting in transient uncoupling with high bone resorption and low
osteoblastic activity with low OPG levels. Determinants of greater

bone loss with denosumab discontinuation include higher baseline
CTX levels, longer denosumab treatment duration, younger age, low
BMI and no prior antiresorptive treatment.

The rebound after short-term denosumab treatment (< 3 yrs) may
be mitigated by oral bisphosphonates, but more certainly by a single
zoledronate infusion. The rebound after longer-term denosumab
treatment is more difficult to completely overcome. The best proved
strategy is multiple infusions of zoledronate during the first 1-2 years
after discontinuation, guided by maintaining p-CTX below the pre-
menopausal mean. (1,2) Studies investigating a strategy involving
gradual reduction in denosumab doses are ongoing.

After more than 10 years of clinical experience, the efficacy and
safety of denosumab in the treatment of post-menopausal osteoporosis
is well established. However, preventing the bone turnover overshoot
and bone loss related to denosumab withdrawal has emerged as a new
challenge. Clinical trials and observational studies have demonstrated
that the bone loss and risk of vertebral fractures when discontinuing
denosumab can be mitigated by zoledronate, often requiring multiple
infusions within the first year.

1. Tsourdi E et al. Discontinuation of denosumab therapy for
osteoporosis: a systematic review and position statement by ECTS.
Bone. 2017;105:11-7.

2. Laursen N et al. Clinical experience with denosumab discon-
tinuation. Osteoporos Int. 2025. Online ahead of print.

NSS135

MANAGING THE DISCONTINUATION OF DENOSUMAB IN
PATIENTS ON HORMONE ABLATIVE THERAPY FOR NON-
METASTATIC CANCER WITH OSTEOPOROSIS

Y. Rhee!

lDepartment of Internal Medicine, Endocrine Research Institute,
Yonsei University College of Medicine, Seoul, South Korea

Denosumab, a key antiresorptive for postmenopausal osteoporosis,
reduces fracture risk by 50% in women on aromatase inhibitor (Al)
therapy and is often recommended for its efficacy, ease of use, and
tolerance. Spontaneous multiple vertebral fractures (MVFs) after
denosumab discontinuation, known as rebound-associated vertebral
fractures (RAVFs), have led medical societies to recommend follow-
up antiresorptive treatment in postmenopausal osteoporosis.(1) Post-
menopausal patients with endocrine-responsive breast cancer treated
with adjuvant Als who stopped denosumab had a significantly higher
risk of developing clinical vertebral fractures (hazard ratio [HR] =
2.44; 95% CI=1.12-532) and MVFs (HR =3.52; 95% CI =
0.98-12.64) compared to patients who stopped placebo. However,
this increased risk was only observed in patients who ended Al
treatment prior to or more than 6 months after the last dose of
denosumab, whereas no difference was seen in those who ended Al
treatment within 6 months of stopping denosumab.(2) The use of
denosumab often aligns with cancer treatment, requiring careful
consideration of alternative antiresorptive therapies or strategies to
maintain bone health when discontinuing denosumab.(3).

1. Gonzalez-Rodriguez E et al. Sixty spontaneous vertebral frac-
tures after denosumab discontinuation in 15 women with early-stage
breast cancer under aromatase inhibitors. Breast Cancer Res Treat.
2020;179:153-9.

2. Pfeiler G et al. Fracture risk after stopping adjuvant denosumab
in hormone receptor positive breast cancer patients on aromatase
inhibitor therapy: an analysis of 3,425 postmenopausal patients in the
Phase III ABCSG-18 trial. ASBMR Annual Meeting, 2018; Montreal,
Québec, Canada.

3. Cheung YM et al. Bone health and denosumab discontinuation
in oncology populations. Oncologist. 2022;27:998-1003.
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NSS136
EPIDEMIOLOGICAL FACTS ABOUT OSTEOSARCOPENIA

S. Sabico!

!Chair for Biomarkers of Chronic Diseases, Biochemistry
Department, College of Science, King Saud University, Riyadh, Saudi
Arabia

Osteosarcopenia, a geriatric syndrome characterized by concurrent
declines in bone density (osteopenia or osteoporosis) and skeletal
muscle mass and strength (sarcopenia), poses significant challenges
for aging populations. Its dual pathology amplifies the risk of adverse
outcomes, including fractures, disability, and mortality, making it a
pressing concern in clinical practice. Prevalence estimates vary
widely, from 5 to 37%, depending on diagnostic criteria, population
demographics, and assessment methods. Osteosarcopenia is more
common in postmenopausal women due to hormonal changes but is
also increasingly recognized in aging men. The negative conse-
quences of osteosarcopenia are profound, primarily due to the
synergistic effects of compromised bone and muscle integrity. The
condition significantly increases fracture risk, especially at the hip,
spine, and wrist, due to poor bone strength and an increased likeli-
hood of falls. Fractures in osteosarcopenic individuals are associated
with prolonged hospitalization, impaired recovery, and functional
decline, which collectively elevate the risk of dependency and insti-
tutionalization. Moreover, osteosarcopenia is strongly linked to
increased mortality. Studies show that individuals with combined
osteoporosis and sarcopenia have a higher mortality risk than those
with either condition alone. Mechanistically, this elevated risk stems
from fracture-related complications, systemic inflammation, and
reduced physical activity, which contribute to cardiovascular and
metabolic deterioration. Physicians must recognize osteosarcopenia
as a significant predictor of mortality and morbidity. Early identifi-
cation and multifaceted interventions can mitigate these adverse
outcomes, improving both longevity and quality of life for affected
patients.

NSS137
THE MOLECULAR PATHWAYS OF OSTEOSARCOPENIA

G. Duquel’2

"Professor of Medicine-Dr. Joseph Kaufmann Chair in Geriatric
Medicine, Faculty of Medicine and Health Sciences, McGill
University, Montreal, Canada, *Principal Investigator-Bone, Muscle,
and Geroscience Group-Research Institute of the McGill University
Health Centre, Montreal, Canada

Osteosarcopenia, the concurrent decline of bone and muscle mass and
function, represents a burgeoning challenge in aging populations
worldwide. This symposium will explore the intricate pathophysio-
logical mechanisms underpinning this syndrome, highlighting the
interconnected nature of skeletal and muscular systems. Key topics
will include the role of inflammatory pathways, hormonal dysregu-
lation, mitochondrial dysfunction, and the impact of mechanical
loading on musculoskeletal health. Cutting-edge research on the
contribution of bone-muscle crosstalk through myokines and
osteokines will be presented, alongside the influence of nutritional
deficits, physical inactivity, and systemic diseases.

By examining the shared and distinct etiological factors of
osteoporosis and sarcopenia, this symposium aims to provide a
comprehensive understanding of the biological underpinnings of
osteosarcopenia and its clinical implications. The session will con-
clude with an overview of emerging therapeutic approaches, from
pharmacological interventions to tailored exercise and dietary
strategies, aimed at mitigating the functional and metabolic
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consequences of this syndrome. Attendees will gain insight into
translational opportunities for advancing prevention and treatment to
improve the quality of life and functional independence of aging
individuals.

NSS138
HOW TO TREAT OSTEOSARCOPENIA

N. Veronese'?

! Associate Professor in Geriatrics and Internal Medicine, Saint
Camillus International University of Health Sciences, Rome, Italy,
ZProfessor King Saud University, Riyadh, Saudi Arabia

Osteosarcopenia, a clinical condition characterized by the concomi-
tant presence of osteoporosis and sarcopenia, poses a significant
challenge to aging populations. This dual impairment in bone density
and muscle mass or function increases the risk of fractures, disability,
and mortality, necessitating an integrated and multidisciplinary ther-
apeutic approach. Effective management focuses on addressing the
shared pathophysiological mechanisms of osteosarcopenia, including
chronic inflammation, hormonal decline, and nutritional deficiencies.

Nutritional interventions are of importance, emphasizing adequate
protein intake (1.0-1.5 g/kg/day), vitamin D optimization, and cal-
cium supplementation. Emerging evidence supports the role of
omega-3 fatty acids and other micronutrients, such as magnesium and
vitamin K2, in promoting musculoskeletal health. Resistance and
weight-bearing exercises are essential, as they stimulate muscle
hypertrophy and enhance bone remodeling. Tailored exercise pro-
grams combining strength, balance, and aerobic training improve
physical performance and reduce fall risk.

Pharmacological strategies target bone loss and muscle function.
Bisphosphonates, denosumab, or anabolic agents like teriparatide are
indicated for osteoporosis, while selective androgen receptor modu-
lators (SARMs) and myostatin inhibitors are under investigation for
sarcopenia. Hormone replacement therapy may benefit post-
menopausal women with severe osteosarcopenia. Additionally,
sarcopenia-specific pharmacotherapies, such as acetylcholinesterase
inhibitors, are gaining attention.

Comprehensive management incorporates lifestyle modifications,
fall prevention, and regular monitoring to tailor interventions. Early
diagnosis and treatment are pivotal in mitigating the synergistic
effects of osteosarcopenia on morbidity and improving patient out-
comes. This talk underscores the need for personalized,
multidisciplinary strategies to optimize care in this vulnerable
population.

NSS139
THE LATAM PAG MATERIALS AND METHODS:

P. Clark’

"Director Clinical Epidemiology Unit, Federico Gomez Hospital,
UNAM, Mexico, Mexico

In the past years, several bone-related organizations have explored
patients’ perceptions, behaviors, and expectations through surveys
and patient group discussions. IOF in collaboration with medical
societies in Argentina, Brazil, Colombia, Mexico, Panama and Peru
set a patient group and carried out a study with the aim of under-
standing the perception of patients with bone fragility to better
understand their osteoporosis diagnosis and treatment pathways as
well as assess their information needs.

To this purpose a convenience sample of 20 patients from the six
different Latin American countries listed above constituted a focal
group. All participants have been diagnosed with osteoporosis and
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already in treatment at various stages of OP. The study was conducted
in two phases: the first phase involved a cross-sectional survey using
an instrument developed by the IOF which was modified to meet
LATAM needs, and the second phase consisted of a focus group
conducted in a hybrid format.

NSS140
KEY FINDINGS AND RESULTS:

A. Orcesi Pedro!

'Post Graduate Professor of Department of Obstetrics and
Gynecology, University of Campinas-UNICAMP, Séao Paulo, Brazil

Both phases of the study gathered relevant information related to the
patients” diagnosis and treatment journeys and their perceptions
towards the disease. All 20 patients in the sample were diagnosed
with osteoporosis by a specialist, either gynecolgist or endocrinologist
for more than three years and since then received anti osteoporosis
medication. Average time to treatment was reported between 0 to
2 months, and a very low percentage (less than 5%) have interrupted
treatment.

Patients indicated a high level of trust in their treating physician,
who provided them with relevant information about bone friendly
lifestyle. Pharmaceutical companies were also ranked with a high
level of confidence by a large percentage of the individuals in the
sample (65%). Media and influencers were rated as highly unreliable
by the majority of the LATAM group of patients.

During the focal session, patients provided more insight about
their journey. Patients shared in first person the different access to
diagnosis and treatment a person in risk of osteoporosis experienced
at a public vs a private healthcare institution: longer waiting time to
get a doctor’s appointment, limited access to diagnosis methods and
treatment options to name the most relevant ones.

This group of patients showed a significant knowledge about
osteoprosis, bone health and sources of information, specifically
related to osteoporosis, treatment benefits and potential drug side
effects. Own treating physician was rated high as a trustable source of
information, in opposition to media and influencers.

Finally, the LATAM patients’ group addressed how osteoporosis
impacted their daily life. However, none of the participants reported a
significant impact of osteoporosis in their quality of life, they all
shared great fear about the future. And, even under treatment, they
expressed deep concern about falls and loss of independence due to
bone fragility.

NSS141
LISTENING TO THE PATIENT’S VOICE

R. C. Lopez-Cervantes'

'Clinica de Fracturas por Osteoporosis, CFO, Hospital de
Especialidades San Francisco de Asis de Guadalajara, Guadalajara,
Mexico

I want to shed light on the lived experience of being diagnosed with
primary osteoporosis and categorized as being at a very high fracture
risk. It captures the emotional and practical journey from diagnosis to
treatment and highlights patients’ unique daily challenges.

This journey began with the shock and uncertainty that accompany
an osteoporosis diagnosis, being a young, previously healthy man
working as an orthopedic surgeon treating fragility fracture patients.

For many, as for me, this news felt like an abrupt loss of vitality,
lifespan, and independence, shadowed by fears of fractures and their
consequences. The doubts are immediate: What does this mean for my
future? Will I still be able to do the things I love? For how long will I

still be able to work? 1 found myself wrapped up in an overwhelming
amount of information, unclear prognoses, and conflicting advice
about my lifestyle and activities.

Finding a secondary cause was a long way of forbearance,
uncertainty, hope, and fear. On the one, you could bump into some-
thing bigger, but at the same time, you might find the cause and the
solution for osteoporosis. After an expensive and time-consuming
journey that left me with a diagnosis of primary osteoporosis, it was a
necessary journey that allowed me to realize the true rival I was
facing.

Daily living becomes a careful negotiation. Many healthcare
professionals, relatives, colleagues, and self-driven insights come
along with how you should or must adapt your life to minimize
fracture risk, avoiding activities that were once routine or joyful.
There is a persistent uncertainty about what is allowed and what is
not: Which type of exercise? Is a high-calcium diet enough? What if I
fall during house chores? Am I able to carry my child? How much
axial weight is too much? This cautious existence often leads to a
sense of loss of independence and diminished quality of life. Also,
you find out the lack of evidence-based information to solve these
questions. And how vague our current patients’ lifestyle recommen-
dations are.

Pharmacological treatment brings its own set of concerns.
Including navigating the fear of different side effects, from discom-
forts to rare but severe complications. Also, I asked myself questions
about the long-term efficacy and safety of the prescribed medications.
The sense of vulnerability deepens when side effects materialize in
some of my own patients, creating a complex balancing act between
the necessity of treatment and its physical toll. That made me wait for
the initiation of treatment for almost a year.

Another critical dimension of the discussion addresses systemic
issues in the healthcare and community landscape. We often lack
empathetic communication with our patients, leaving them feeling
unheard and unsupported. The need for greater understanding, reas-
surance, and tailored guidance is palpable. Moreover, the absence of
robust patient communities exacerbates feelings of loneliness and a
self-driven lifestyle. Peer support is a missing pillar in coping with
osteoporosis, depriving patients of shared experiences and
encouragement.

Practical barriers, such as the scarcity of osteoporosis-friendly
exercise spaces and knowledge professionals, further hinder patients’
ability to maintain bone health and physical activity. Accessible, safe
environments where individuals can engage in weight-bearing and
balanced exercises are urgently needed but remain elusive in many
regions.

This experience was a call to action for a more patient-centered
approach to managing osteoporosis. We need to build a vast, open,
and strong communication between patients and healthcare providers,
fostering supportive communities and addressing the practical gaps in
daily living. By enhancing empathy and systemic support, the journey
with osteoporosis can shift from one defined by fear and restrictions,
underscoring the need for holistic care to one of empowerment and
proactive care, taking care not just of the patient’s bones but the
person as a whole.

NSS142
EXERCISE IN OSTEOPOROSIS

A. Yaman'

'University of Health Sciences, Faculty of Medicine, Etlik City
Hospital, Department of PMR, Ankara, Turkiye

Osteoporosis is a prevalent condition characterized by decreased bone
mass and deterioration of bone tissue, leading to increased fragility
and a higher risk of fractures. Exercise plays a pivotal role in the
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management and prevention of osteoporosis by enhancing bone
health, improving muscle strength, and reducing fall risk. This
abstract explores the types, benefits, and mechanisms of exercise in
addressing osteoporosis. Weight-bearing aerobic exercises, such as
walking, jogging, and dancing, stimulate osteogenesis by promoting
mechanical loading on bones. Resistance training, including the use
of weights or resistance bands, further strengthens the muscu-
loskeletal system by improving bone mineral density (BMD) and
muscle mass. Balance and flexibility exercises, such as yoga and tai
chi, contribute to fall prevention by enhancing proprioception and
reducing postural instability. The efficacy of exercise in osteoporosis
is influenced by factors such as intensity, frequency, and duration.
High-impact activities are particularly effective for younger individ-
uals in maintaining bone density, while low-impact and modified
exercises are recommended for older adults and those with advanced
osteoporosis to minimize fracture risk. Personalized exercise pro-
grams, tailored to the patient’s age, fitness level, and medical history,
are critical for safety and optimal outcomes.

Regular physical activity not only addresses the skeletal aspects of
osteoporosis but also improves cardiovascular health, mental well-
being, and overall quality of life. This underscores the importance of
integrating exercise into comprehensive osteoporosis management
strategies. Future research should focus on elucidating the long-term
effects of various exercise regimens and optimizing intervention
protocols for diverse patient populations.

NSS143
PHYSICAL THERAPY MODALITIES IN OSTEOPOROSIS
AND ITS COMPLICATIONS

S. Giimriik Aslan’

lUniversity of Health Sciences Faculty of Medicine, Gaziler
Education and Research Hospital, Dept of PMR, Ankara, Turkiye

Osteoporosis is a systemic skeletal disorder characterized by reduced
bone mineral density (BMD) and microarchitectural deterioration,
leading to increased fracture risk. Physical therapy modalities are
integral to managing osteoporosis and addressing its complications,
such as fractures, chronic pain, and reduced mobility. This abstract
reviews the role and effectiveness of various physical therapy inter-
ventions in improving patient outcomes in osteoporosis. Physical
therapy modalities encompass a range of approaches, including
therapeutic exercises, electrotherapy, manual therapy, and patient
education. Low-intensity pulsed ultrasound (LIPUS) and electrical
stimulation have shown potential in promoting bone healing and
improving BMD in individuals with fractures. Heat and cold therapies
are employed to manage pain and inflammation associated with acute
and chronic musculoskeletal complications. Manual therapy tech-
niques and soft tissue mobilization can address musculoskeletal
imbalances and improve joint mobility, particularly in patients with
vertebral fractures. Patient education on posture correction, body
mechanics, and lifestyle modifications complements the physical
therapy regimen. Kinesio taping can also be used in posture
correction,

The effectiveness of physical therapy modalities in osteoporosis is
highly dependent on individualized treatment plans that consider
patient age, comorbidities, fracture history, and functional status.
Integration of physical therapy into a multidisciplinary approach can
significantly improve quality of life and mitigate the complications of
osteoporosis. Future research should aim to refine physical therapy
protocols and explore novel modalities to enhance bone health and
functional outcomes in this population.
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MICROBIOTA AND DIET IN OSTEOPOROSIS

P. Borman'

lUniversity of Ankara Medipol, Faculty of Medicine, Department of
Physical Medicine and Rehabilitation (PMR), Ankara, Turkiye

Emerging research highlights the critical role of the gut microbiota
and dietary factors in the pathogenesis and management of osteo-
porosis. Osteoporosis, characterized by decreased bone mineral
density (BMD) and increased fracture risk, is influenced not only by
hormonal, genetic, and lifestyle factors but also by gut health. This
abstract explores the interplay between microbiota, diet, and bone
health, offering insights into novel therapeutic strategies. The gut
microbiota modulates bone health through mechanisms such as the
regulation of calcium and vitamin D absorption, production of short-
chain fatty acids (SCFAs), and modulation of systemic inflammation.
Dysbiosis, characterized by an imbalance in gut microbial composi-
tion, has been associated with increased bone resorption and impaired
bone formation. Factors contributing to dysbiosis include age,
antibiotics, and a Western diet high in fat and sugar. Diet plays a
pivotal role in maintaining both microbiota diversity and bone health.
Nutrients such as calcium, vitamin D, magnesium, and protein are
essential for bone metabolism, while prebiotic and probiotic-rich
foods, including fiber and fermented products, support gut health.
Emerging evidence suggests that specific dietary patterns, such as the
Mediterranean diet, can enhance microbial diversity and provide anti-
inflammatory benefits, thereby promoting bone strength. Conversely,
diets deficient in nutrients or rich in processed foods can exacerbate
gut dysbiosis and bone loss. Interventions targeting the gut micro-
biota, such as the use of prebiotics, probiotics, and synbiotics, hold
promise in mitigating osteoporosis progression. Personalized nutrition
strategies, tailored to an individual’s microbiota profile, may optimize
bone health and reduce fracture risk.

This growing field underscores the importance of a multidisci-
plinary approach integrating diet, microbiota modulation, and
conventional osteoporosis therapies. Further research is warranted to
better understand the microbiota-diet-bone axis and to develop
innovative, microbiota-targeted therapies for osteoporosis prevention
and management.

NSS145
DIAGNOSTICS METHODS FOR STUDYING THE BONE
DAMAGE IN CANCER PATIENTS

"Department of Ultrasound, Peking University Third Hospital,
Beijing, China

Background: The bone health monitoring in cancer patients is crucial
due to the significant reductions in bone quality and density they
experience. Several cancer-associated factors contribute to bone
impairment, including cancer treatments that directly affect the deli-
cate balance of bone remodeling, chronic inflammation, nutritional
deficiencies, physical inactivity and bone metastasis. As a result, this
population has a risk of fractures, which can compromise both their
quality of life and prognosis. Traditional diagnostic methods for
assessing bone damage in cancer patients include imaging techniques
(X-rays, CT, MRI, bone scintigraphy, ultrasound technologies), bio-
chemical markers of bone metabolism and biopsies.

Objectives: This review aims to explore and compare pro and cons of
the current available diagnostic methods for assessing bone damage in
cancer patients.

Methods: A comprehensive literature review was conducted on the
base of the available published data related to X-ray-based and
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ultrasound-based diagnostic methods. The review evaluated the effi-
cacy, safety, easy to use, of these technologies in bone health
assessment in cancer patients and their capability to measure bone
quality and predict fracture risk.

Results: While effective for detecting metastases, structural changes,
and metabolic activity, X-ray based methods have limitations, such as
low sensitivity for early lesions, lack of specificity (scintigraphy),
invasiveness (biopsy), and the use of X-rays, which is generally
discouraged in cancer patients due to radiation exposure. X-ray-based
methods, while standard, pose radiation risks and are less suitable for
frequent monitoring in cancer patients. Ultrasound-based techniques
provide a safer, non-invasive option. New generation ultrasound-
based technologies, such as Radiofrequency Echographic Multi
Spectrometry (REMS), have been recognized as a promising alter-
native to X-rays. REMS studies highlighted their potential to evaluate
bone quality, assess fracture risk, and detect microarchitectural
changes with higher sensitivity for early bone alterations compared to
X-rays. Furthermore, ultrasound-based devices offer portability and
lower costs, making them ideal for frequent monitoring.
Conclusion: Ultrasound-based technologies offer a safe, effective,
and patient-friendly option for diagnosing and monitoring bone
damage in cancer patients.

NSS146

HOW CAN SHORT-TERM MONITORING BE HELPFUL TO
ASSESS BONE FRAGILITY IN BREAST CANCER
PATIENTS?

E. Bischoff!, F. Bischoff?, N. Kirilov’

'Faculty of Global Health and Health Care, University “Prof Dr
Assen Zlatarov”, Burgas, Bulgaria, TPSMP Rheumatology, Stara
Zagora, Bulgaria, 3nstitute of Medical Informatics, Heidelberg
University Hospital, Heidelberg, Germany

Objective: Aromatase inhibitor (Al) therapy in women with estrogen
receptor-positive breast cancer (BCs) accelerates bone loss, increas-
ing the risk of osteoporosis and fractures. Effective strategies are
essential to prevent fragility fractures. Short-term monitoring of bone
fragility in BCs, aiming for early detection and timely intervention to
reduce fracture risk is crucial. Current densitometric methods, cannot
track changes in BMD over short periods, requiring 1-year between
consecutive measurements. Therefore, they are unsuitable for moni-
toring bone health in BCs. This study evaluates the potential of
radiofrequency echographic multispectrometry (REMS) for short-
term monitoring of bone fragility in BCs.

Materials and methods: A review of published studies on REMS
technology was conducted to assess whether REMS can effectively
monitor bone fragility in the short-term in BCs. The study compares
REMS with the gold standard, DXA, both of which assess BMD at
axial sites. Key factors like precision, accuracy, ease of use, safety,
and cost-effectiveness were evaluated for both methods.

Results: REMS showed higher precision and operator independence,
with less than 1% variability. REMS follow-up studies demonstrated
a short-term BMD reduction in BCs treated with Al together with a
short-term BMD recovery in patients receiving denosumab, at both
axial sites (from 6—18 months from treatment starting). REMS indi-
cated strong diagnostic agreement with DXA, showing accuracy in
diagnosing osteoporosis. Unlike DXA, which can yield false positives
due to artifacts, REMS automatically processes data excluding arti-
facts. In BCs, particularly those with breast implants used for
reconstruction of the breast after mastectomy, REMS could be more
reliable than DXA for assessing BMD and fracture risk. REMS also
provides a fragility score (FS) that outperformed DXA T-scores in
previous papers identifying fragile patients and is available for indi-
viduals as young as 20, unlike FRAX, which can be calculated after

the age of 40, allowing earlier bone fragility assessment in BCs. Its
radiation-free nature enhances safety allows frequent assessments and
improves patient adherence.

Conclusion: REMS offers notable advantages over DXA, including
higher precision, earlier fragility detection through its FS, and
portable design ideal for bedside use in BCs. These features, along
with its cost-effectiveness, position REMS as a promising tool for
short-term bone health monitoring in this patient population.

NSS147
MANAGEMENT OF BONE FRAGILITY IN PROSTATE
CANCER PATIENTS

G. Guglielmi'

'Department of Clinical and Experimental Medicine, University of
Foggia, Foggia, Italy

Objective(s): Bone fragility is a significant clinical concern in pros-
tate cancer patients (PCs), particularly those undergoing androgen
deprivation therapy (ADT), which increases the risk of osteoporosis
and fractures. This highlights the urgent need for early identification
of bone damage and short-term monitoring approaches for assessing
fragility. This review evaluates current strategies for preventing and
managing bone fragility in these patients.

Materials and methods: A recent literature review was conducted on
the management of bone fragility in prostate cancer patients, high-
lighting the impact of hormonal therapies on bone metabolism.
Results: PCs undergoing ADT experience heightened bone fragility
due to suppressed testosterone levels. Early detection of bone loss is
crucial. Tailored monitoring protocols significantly reduce the risk of
severe complications. Recent literature on PCs show the reliability of
Radiofrequency Echographic Multi Spectrometry (REMS) technol-
ogy in assessing bone health in these patients, revealing a significant
reduction in lumbar and femoral BMD compared to healthy controls
by confirming REMS’s effectiveness in the early assessement of
osteoporosis, bone fragility, and fracture risk through a simple
ultrasound scan of the femur and spine.

Conclusion(s): Cancer hormonal therapies significantly increase the
risk of bone fragility and fractures, Early detection of bone damage
and proactive management through short-term monitoring and com-
prehensive care strategies are needed. Densitometric tools based on
REMS technology, coupled with timely interventions, can enhance
long-term outcomes and quality of life for cancer patients, facilitating
better management of PCs patients, especially those at higher risk due
to ADT. This approach meets clinical practice requirements and is
essential for the primary prevention of bone fragility.

NSS148
SLEEP DISORDERS AND SARCOPENIA—ASSESSMENT BY
POLYSOMNOGRAPHY

0. De Matos'

'Women’s Health Laboratory Coordinator—Physical Education
Department—Physical Exercise and Health Graduation Program—
Federal University of Technology, Parana, Brazil

A short multicomponent protocol was developed to assess the risk of
falls and fractures in frail or pre-frail elderly patients. Questionnaires
and polysomnography are to assess sleep quality in the elderly tar-
geted fragmentation of sleep hours and, consequently, have non-
restorative sleep quality, leading to sarcopenia and falls. Sleep dis-
turbances  progressively  affect cognitive  functions and
neurodegenerative disorders.
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Sarcopenia and osteoporosis are manifestations of frailty in
adulthood and the combination of both decrease considerably quality
of life.

Persistent chronic hypoxia, oxidative stress and inflammatory
responses in patients with obstructive sleep apnea syndrome (OSAS)
affect the balance of muscle and bone metabolism, thus increasing the
risk of sarcopenia and osteoporosis.

Therefore, the activity will address clinical and functional char-
acteristics linked to non-restorative sleep, parameters assessed by
Polysomnography and the consequences of the association between
sleep disturbances and osteoporosis in the elderly.

TOPICS:

Multicomponent protocol design

Sleep functions

Sleep quality assessment by questionnaire
Polysomnography characteristics

Obstructive sleep apnea syndrome (OSAS)

Relationship between OSAS, sarcopenia and osteoporosis
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Sarcopenia is a muscle disease that advances with age across lifetime
leading to multiple morbid conditions. Sarcopenic patients present
with higher risk of fragility fractures independently of lumbar/spine
bone densitometry assessment.

More common in older adults, sarcopenia can also present earlier
in life. On 2019, the EWGSOP2 Consensus on Sarcopenia defined
that a total body Dual X-ray Absorptiopmetry (DXA) acquisition
integrates the algorithm used to define sarcopenia. The consensus
defines clear cut-offs for DXA measurements of specific variables
used for sarcopenia definition.

DXA is a non-invasive and low energy X-ray technique that takes
05 to 10 min to perform a total body acquisition scan. From a total
body scan, it is possible to evaluate sarcopenia through the Skeletal
Mass Index (ASMI) which is the sum of lean mass on arms and legs
divided by square high.

The total body DXA acquisition is performed at the same facility
that performs spine and hip scans, with minor positioning issues
needed. It makes the total body DXA feasible at a favorable cost—
benefit.
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Sarcopenia is one of the clinical risk factors that influences
treatment decision according to American Association of Clinical
Endocrinologists/American College of Endocrinology Clinical Prac-
tice Guidelines for the Diagnosis and Treatment of Postmenopausal
Osteoporosis issued on 2020.

Since sarcopenia is highly correlated with imminent risk of frac-
tures, a total body composition assessment by DXA, performed
alongside a regular bone scan, would enhance risk stratification thus
influencing treatment decision. Postmenopausal sarcopenic patients,
selected by total body DXA acquisition scan, with spine and hip
T-scores higher than -3.0, might benefit from an osteoanabolic-first
approach.

The available evidence supports the hypothesis that sarcopenia
assessed by total body DXA, in non-fractured postmenopausal
patients, could influence decision-making towards an osteoanabolic-
first approach.

Further research is necessary to define the most cost-effective
cutoffs and indices assessed by total body DXA scans useful for
fragility fracture prediction.
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RESULTS AFTER MULTIDISCIPLINARY TREATMENT IN
PATIENTS WITH PRIMARY CHRONIC PAIN, SECUNDARY
CHRONIC PAIN AND FIBROMYALGIA
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T. M. Torres Mata'

'HOSPITAL CLINIC BARCELONA, BARCELONA, Spain

Introduction: Chronic pain is the most prevalent pathology in terms
of functional disability in our country. Our Primary Chronic Pain Unit
manages patients with a variety of chronic pain conditions, including
musculoskeletal, visceral, post-oncological pain. This study aims to
compare pain, fatigue and functional capacity before and after a
multidisciplinary treatment approach (medical, psychological, physi-
cal and occupational therapy), using the Fibromyalgia Impact
Questionnaire (FIQ) as the measure for functional capacity.
Background and objective: To evaluate the differences in pain,
fatigue and functional capacity between patients with Primary
Chronic Pain (PCP), Secondary Chronic Pain (SCP), and fibromyalgia
(FM) before and afeter multidisciplinary treatment.
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Patients and methods: A total of 40 PCP patients, 68 SCP patients
and 166 FM patients were enrolled. Pain, fatigue and functional
capacity were assessed before and after treatment. All patients
received a comprehensive treatment plan involving medical, psy-
chological, physical and occuprational therapy. Pain Visual Analogue
Scale (VAS), fatigue VAS anf functional capacity were the primary
variables analyzed.

Results: Baseline pain scores were 6.23 for FM, 6.75 for PCP, 6,58
for SCP. After treatment, pain decreased to 3,57 for FM, 1,43 for
PCP, and 1,67 for SCP.

Baseline Fatigue scores were 6,46/10 for FM, 5,30 for PCP, and 3,54
for SCP. After treatment, fatigue improved to 4.03 for FM, 1,59 for
PCP and 1,91/10 for SCP.

Functional capacity (FIQ) improved from 66,67 to 32.71 in FM,
from 59.45 to 12.81 in PCP and from 66.00 to 14.97 in SCP.
Conclusions: Multidisciplinary treatment significantly improved
pain, fatigue and functional capacity across all patient groups,
demonstrating its effectiveness in managing various chronic pain
conditions.

Keywords: Primary Chronic Pain; Secondary Chronic Pain,
Fibromyalgia; VAS pain; VAS fatigue; Disability (FIQ).
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SARCOPENIA RISK IN WOMEN WITH POSTMENOPAUSAL
OSTEOPOROSIS
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Objective: Osteoporosis and sarcopenia are disorders of bone and
muscle, respectively. Studies reported that these disorders were
interrelated. However, this relation was explored in older adults and/
or with certain comorbidities. Therefore, the aim of this study was to
assess the relation between osteoporosis and risk of sarcopenia in
postmenopausal women aged < 70 years.

Materials and methods: This multicenter prospective case—control
study included 238 postmenopausal women. Dual-energy x-ray
absorptiometry was performed to diagnose osteoporosis. Sociode-
mographic and clinical factors, risk of sarcopenia (SARC-F), muscle
strength (grip strength and five-times sit-to-stand test: 5ST-STS), and
physical activity levels (International Physical Activity Question-
naire-short form) were compared between osteoporotic and non-
osteoporotic participants.

Results: No significant differences were observed between partici-
pants with or without osteoporosis regarding risk of sarcopenia,
skeletal muscle strength, probable sarcopenia, and physical activity
level (Table). Osteoporotic group had lower body mass index (BMI)
and protein intake. BMD values at L1-4 and femoral neck were not
correlated with grip strength and 5T-STS (p > 0.05). The older par-
ticipants (p = 0.002) with lower physical activity levels (p < 0.001)
were found to have higher risk of sarcopenia.

Non-osteo- Osteoporosis  p
porosis (n = (n=119)
119)
Age 59 (54-64) 58 (55-63)  0.933%
BMI 31+£5 27 £ 5.1 <0.001"
Educational status (> 5 31.9 49.6 0.006°
years)
Covered clothing (with 70.6 56.3 0.022°
scarf)
Menopause age 47 (43-50) 46 (41-50)  0.495%
Number of pregnancies 4 (2-4) 3 (24) 0.020?
Current smoking 11.9 22.7 0.028°
Protein intake (g/day) 43 (31-53) 38 (29-49)  0.011°
Risk of sarcopenia 38.7 48.7 0.117¢
(SARC-F > 4)
5T-STS (sec) 14 (11.7-16)  13.9 0.986%
(11.7-16)
Grip strength (kg) 22 (17.8-26) 23 (18.2-27) 0.329*
Probable sarcopenia (grip 15.3 14.5 0.876°
strength < 16 kg)
Physical activity level 792 908
(MET-minutes per (248-2226)
week)
(380-1782) 0.983*

? Mann Whitney-U test, median (25th—75th percentiles); bIndepen—
dent T-test, mean £ SD; “Pearson Chi-Square test, percentage

Conclusion: There was no elevated risk of sarcopenia in women with
postmenopausal osteoporosis aged < 70 years. Risk of sarcopenia
was related to older age and lower physical activity level.
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THE STUDY OF VITAMIN D LEVELS IN PATIENTS WITH
OBESITY AND OSTEOARTHRITIS

G. N. Koshukova', A. A. Zayaeval, E. M. Dolyal, V.
B. Kaliberdenko', V. A. FursovaZ, N. G. Nikolashina', E. R. Kulieva'

'V.I. Vernadsky Crimean Federal University, Simferopol, Russia,
2State Budgetary Healthcare Institution of the Republic of Crimea
“Republican Clinical Hospital named after N.A. Semashko”,
Simferopol, Russia

Objective: Among the numerous factors, influencing the intake,
synthesis and metabolism of vitamin D, a significant role is given to
metabolic disorders like obesity. There are several mechanisms for
reducing vitamin D levels in the blood, including the accumulation of
25(OH)D in adipose tissue and decreased synthesis of cholecalciferol
in the skin.

Methods: The analysis of the level of vitamin D (intermediate form in
its metabolism—calcidiol or 25(OH)D in the blood serum was carried
out in 82 patients with obesity and osteoarthritis (27 men, 55 women
aged 49-78 years). The normal level of vitamin D was defined as the
concentration of 25(OH)D in the blood serum > 30 ng/ml,
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deficiency—30 to 20 ng/ml and severe deficiency < 10 ng/ml. Body
mass index (BMI) was calculated for all patients using the A. Obesity
was diagnosed with a BMI > 30 kg/mz. The 46.3% of patients
reported regular intake of vitamin D3 at a prophylactic dose of
2000 IU per day.

Results: According to BMI, patients were divided into 4 groups:
25-29.9 kg/m*>—overweight (n = 19), 30-34.9 kg/m*—grade 1 obe-
sity (n = 22), 35-39.9 kg/m®>—grade 2 obesity (n = 27), 40 kg/m>
and more—grade 3 obesity (n = 14). Most patients in groups 1 and 2
(73.7% and 72.7%) had vitamin D deficiency (25.8 & 2.6 ng/ml and
23.1 %+ 2.8 ng/ml), no significant differences were found between the
groups. Among patients in groups 3 and 4, vitamin D deficiency was
predominant (16.7 & 4.1 ng/ml and 14.9 & 3.8 ng/ml), with a sig-
nificantly higher number of patients (p < 0.05) with severe vitamin D
deficiency. A negative relationship was found between the 25(OH)D
level and patients’” BMI (r = — 0.12, p = 0.04), which allows us to
consider obese patients as a risk group for vitamin D deficiency.
Conclusion: The patients with overweight have a decrease level of
vitamin D3, which correlates with the degree of obesity. Thus, it is
necessary to identify obese patients as a separate risk group for
vitamin D deficiency, determine their serum 25(OH)D levels, and, if a
deficiency or deficiency is detected, recommend taking higher doses
of cholecalciferol.

P104
THE FEATURES OF OSTEOPOROSIS DEVELOPMENT IN
PATIENTS WITH OBESITY AND COMORBID PATHOLOGY
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Objective: Osteoporosis (OP) and obesity are two common diseases,
each of them has own unique characteristics and health consequences.
OP characterized by decreased bone density and an increased risk of
fractures, is often associated with factors such as age, gender,
genetics, and physical activity level. However, in recent decades it
has become apparent that obesity also plays a significant role in the
development of this disease.

Methods: An analysis of 67 patients aged from 49 to 76 years (mean
age 57.1 £ 8.3 years) with excess body weight and a confirmed
diagnosis of OP based on X-ray densitometry of the spine and/or
proximal femur were identified. At the same time, 62.7% of patients
had a high and very high BMI. Among the concomitant diseases, type
2 diabetes mellitus (DM), arterial hypertension, ischemic heart dis-
ease, and osteoarthritis were most often noted.

Results: According to the results, osteopenia was prevailed in patients
with a BMI of 25.0-29.9 kg/m?, while with a BMI of more than
30.0 kg/m?, there was a tendency for bone mineral density (BMD) to
decrease with the development of OP. The fractures of the vertebral
bodies and femoral neck were diagnosed in 21 patients (31.3%)
mostly with a BMI more than 30.0 kg/m. When assessing comorbid
diseases, the lowest manifestations of bone pathology were observed
in patients with type 2 diabetes, which did not correspond to a higher
incidence of fractures of both the vertebral bodies and the femur in
this category of patients. Also, OP was noted in individuals with
poorly controlled arterial hypertension, which may be associated with
hyperactivation of the sympathetic nervous system and the effect on
bone resorption. A higher incidence of OP was noted in patients with
polyosteoarthrosis in the late stages.

Conclusion: Thus, the significant disorders of bone metabolism were
noted in individuals with BMI more than 30.0 kg/m* and with poorly
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controlled arterial hypertension and in the late stages of polyos-
teoarthrosis. The obtained results require further more detailed study.
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INCIDENCE OF FEMUR FRACTURE IN IRAQ AND THE
DEVELOPMENT OF NATIONAL IRAQI FRAX MODEL
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The development of an accurate, country-specific FRAX model
requires a reliable estimation of the incidence rate of major osteo-
porotic fractures, particularly femur (hip) fractures, which are a
critical indicator of osteoporosis risk. This Retrospective study aims
to calculate the national incidence rate of femur fractures to support
the establishment of a precise FRAX model tailored for our
population.

This study documented the incidence of hip fractures in Iraq in
order to permit the construction of Iraqi FRAX model. The study to
define the incidence of hip fracture was developed in collaboratio