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ABOUT ESCEO AND IOF -

| ABOUT ESCEO

The European Society for Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO) is a not-for-profit organization, dedicated to a close
interaction between clinical scientists dealing with bone, joint
and muscle disorder, pharmaceutical industry developing
new compounds in this field, regulators responsible for the reg-
istration of such drugs and health policy makers, to integrate
the management of Osteoporosis and Osteoarthritis within the
comprehensive perspective of health resources utilization.

The objective of ESCEO is to provide practitioners with the latest
clinical and economic information, allowing them to organize
their daily practice, in an evidence-based medicine perspec-
tive, with a cost-conscious perception.

efceo

WWW.eSCe0.0rg

ABOUT IOF

The International Osteoporosis Foundation (IOF) is a non-profit,
non-governmental organization dedicated to the worldwide
fight against osteoporosis, the disease known as “the silent epi-
demic”. IOF's members — committees of scientific researchers,
patient, medical and research societfies and industry repre-
sentatives from around the world — share a common vision of
a world without osteoporotic fractures. IOF now represents 332
societies in 152 locations around the world.

www.osteoporosis.foundation

Mission

| Increase awareness and understanding of osteoporosis.

| Motivate people to take action to prevent, diagnose
and treat osteoporosis.

| Support national osteoporosis societies in order to
maximize their effectiveness

P4 |OF

International
Osteoporosis
Foundation
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MESSAGE FROM THE CONGRESS PRESIDENTS -

| DEAR COLLEAGUES,

It is with great pleasure that we welcome you the 2024 IOF-ESCEO World Congress on
Osteoporosis, Osteoarthritis and Musculoskeletal Diseases in London.

The Congress’ scientific programme has
been developed by a team comprising
members of the Committee of Scientific
Adyvisors of the International Osteoporosis
Foundation (IOF) and the Scientific Advi-
sory Board of the European Society for
Clinical and Economic Aspects of Oste-
oporosis and Osteoarthritis (ESCEQO). We
would like to thank the respective Sci-
entific Chairs, Professors Nicholas Harvey
and René Rizzoli, for taking the lead in
setting up an exciting and comprehen-
sive programme that brings fogether the
world’s best in the field of musculoskele-
tal health and disease and takes advan-
tage of the synergies and combined
expertise of our two organisations.

We are all meeting with a common aim -
to gather new knowledge, skills and tools
in the prevention and freatment of oste-
oporosis and osteoarthritis, the two most
disabling conditions in elderly people.
An important addition is a focus on sar-
copenia because of its infimate relation
to bone and joint disease. It is our hope
that this Congress will move the field
one step forward on all fronts; from new
understanding of bone metabolism and
pathology, to new strategies and options
in prevention, diagnosis and treatment.

The core scientific programme consists of
10 plenary lectures by renowned speak-
ers and 39 oral communications selected
from the very best of hundreds of submit-
ted abstracts, and 20 oral presentations
of selected posters. In addition, partic-
ipants can choose among 14 different
Meet-The-Expert sessions and 8 special

sessions and symposia on issues of clini-
cal importance. We also encourage you
to visit many of the scheduled poster
sessions and industry sponsored satellite
symposia and to visit the large commer-
cial exhibition presented by the leading
companies in the bone field. Visit also the
‘CNS village' where you can meet some
of IOF's member societies.

The past few years has been a difficult
time for scientific communication. Our
World Congresses have successfully
weathered the storm of Covid-19 and
returned to the face-to-face format of
previous times. We are especially thank-
ful for your support and participation
during these unprecedented times. We
will do our best to ensure that this meeting
is a memorable, enriching experience for
all. Welcome to London, a great world
city far more than just the capital of the
UK. London is bustling, vibrant, multicul-
tural and cosmopolitan. We look forward
to meeting in person with the undoubted
advantages of direct rather than virtual
contact.

John A. Kanis

A‘L‘C; ~ , ”’ ., ,.)"/?/
- \WICI@YelR3e=el 2024 LONDON

Jean-Yves Reginster
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PRECCO MEMBERS -

PRECCO

PRE-COMPETITIVE CONSORTIUM ON OSTEGPOROSIS AND BONE HEALTH

An initiative from ESCEQ and |OF to support the five-year partnership signed betwaen ESCED and the
World Health Organization to improve the management of osteoporosis

ESCEO and IOF are very proud to announce the creation of the Pre-Competitive Consortium
on Osteoporosis and Bone Health (PRECCO). This Consorfium, created to support the five-
year partnership signed between ESCEO and the World Health Organization to improve
the management of osteoporosis, involves a diverse range of stakeholders, who place
the osteoporotic patients at the center of their priorities, independently of their immediate
strategy, in terms of content and timeline. The stakeholders supporting the PRECCO are listed
below.
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PROGRAMME - THURSDAY APRIL 11 -

16:30 - 19:15 - Auditorium A

WCO-IOF-ESCEO - OPENING CEREMONY
Chairpersons : John A. Kanis & Jean-Yves Reginster

16:30 Best clinical papers published in 2023

René Rizzoli

17:10 Opening
Cyrus Cooper

17:15 Bone Health of Older People: An
Emerging Public Health Priority

Anshu Banerjee

17:25 Presentation of the ESCEO-Islene

Araujo de Carvalho Award
Anshu Banerjee & Jean-Yves Reginster

17:30 IOF 2023 Highlights
Philippe Halbout

17:35 ESCEO 2023 Highlights

Olivier Bruyere

17:40 Artificial intelligence, a tribute to Alan

Turing
Nicholas R. Fuggle

18:10 Diseases represented in paintings of

the Renaissance and Baroque Period
René Rizzoli

18:40 Tribute to Professor Cyrus Cooper

Nicholas C. Harvey

18:50 Awards Presentation

18:50 Presentation of the IOF President’s
Award
Nicholas C. Harvey

18:55 Presentation of the 2024 ESCEO
Medal of Excellence
Jean-Yves Reginster

19:00 Presentation of the 2024 IOF CSA

Medal of Achievement
Eugene V. McCloskey

19:15 - 20:15 - Auditorium B
WELCOME COCKTAIL
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PROGRAMME - FRIDAY APRIL 12 -

08:00
OPENING OF THE CONGRESS &
COMMERCIAL EXHIBITION

08:00 - 09:00
NON-SPONSORED SYMPOSIA

MR1 Treatment failure: a bad day at the

office ?

Chalrperson Michael McClung
Unmet goals of treated patients Michael McClung
Improving efficacy after poor outcomes Bruno
Muzzi Camargos

«  Clinical perspectives after a fracture: could
it be any worse? Geraldine Altamar Canales

MR2 Psoriatic disease. A multifaceted dis-

ease with musculoskeletal manifestations.

Emerging therapies

Chairperson : Panagiotis Athanassiou

«  Psoriatic disease: Musculoskeletal manifesta-
tions Lambros Athanassiou
Psoriatic disease: Comorbidities Ifigenia Kosto-
glou-Athanassiou

«  Psoriatic disease: Psychosocial implications
Yannis Athanassiou
Psoriatic disease and rehabilitation Yannis Dio-
nyssiotis

«  Psoriatic disease: Current treatment and
emerging therapies Panagiotis Athanassiou

MR3 Digital health interventions for engag-
ing older adults in exercise — What has been

effective and what do consumers want?
Chairperson : Mylene Aubertin-Leheudre
«  Implementing physical activity for communi-

ty-dwelling seniors during periods of isolation
Fanny Buckinx

Short- and long-term effects of 4 online remote
physical activity interventions on physical per-
formances during isolation periods in communi-
ty-dwelling older adults Mylene Aubertin-Leheudre
Understanding older adults’ preferences for
engaging in remote interventions for improving
physical function: The RAMP international con-
sumer Delphi process David Scott

2024 LONDON

MR4 Practical ways to prevent fractures
in older adults through focused geriatric

assessment
Chairpersons : Alfonso J. Cruz-Jentoft & Antonio
Cherub|n|
How can the recent World Falls Guidelines be
implemented to reduce fracture risk in older
people Tahir Masud
Screening frailty easily in practice: Validation of
Simpler Fried Frailty Scale in different European
Countries Fatma 0zge Kayhan
Can and how medication review helps us pre-
venting further fractures? Gulistan Bahat

MRS Beyond FRAX: important but common-

ly overlooked risk factors
Chalrperson Robert Blank
Virtually all fracture sites are associated with

adverse pOST fracture outcomes Jacquellne R.
Center

Association between Specific Multimorbidity
clusters and the risk of Fracture and Post-Frac-
ture Consequences Thach Tran

Self-assessed limited mobility is associated
with increased fracture risk in both women and
men Dana Bliuc

MR6 Overcoming the limitations of universal
vitamin D cut-offs through a novel metabol-

ic approach

Chalrperson Markus Herrmann
Functional Assessment of Vitamin D Status by
a Novel Metabolic Approach Markus Herrmann
1,25(0H)2D and 1,24,25(0H)3D - expanding
our knowledge on vitamin D catabolism beyond
VMR Etienne Cavalier

MR7 The significance of quality indicators in

Latin America

Chalrperson Juan Carlos Viveros Garcia
The Burden of Hip Fractures and the Need for
Quality Roberto Enrique Lopez Cervantes
Key Quality Indicators for Hip Fracture Care:
What to Measure and Why José Francisco Torres
Naranjo
Implementing Quality Indicators in National
Healthcare Systems: Challenges and Success
Stories Juan Carlos Viveros Garcia

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



PROGRAMME - FRIDAY APRIL 12 -

MR8 The role of hormones in women'’s bone
health and wellbeing

Chairpersons : Maria Celeste Osorio Wender & Adri-
ana Orcesi Pedro

Bone health and hormonal contraception
Rogério Bonassi Machado

How to manage the early negative impact of

premature ovarian insufficiency on bone health?
Jose Maria Soares Junior

Bone health and osteoporosis screening in gy-
necologic cancer survivors Adriana Orcesi Pedro
Characterizing body composition and bone
health in transgender individuals receiving

gender-affirming hormone therapy Edson Santos
Ferreira Filho

09:00 - 10:30 - Auditorium A

SCIENTIFIC SESSION |
Chairpersons : Maria Luisa Brandi & René Rizzoli

09:00 Plenary Lecture 1
Fracture prevention: time to move beyond

the primary/secondary dichotomy?
Eugene V. McCloskey

09:30 ORAL COMMUNICATION SELECTED
FROM ABSTRACTS

09:30 0C1 COMPARATIVE EFFECTIVENESS OF
DENOSUMAB VERSUS BISPHOSPHONATES
AMONG TREATMENT-EXPERIENCED
POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS IN THE U.S. MEDICARE
PROGRAM

Presenting author: V. C. Brunetti

Authors : J. R. Curtis, T. Aurora, Y. Liu, T.-C. Lin, L.
Spangler, R. K. Stad, M. Mcdermott and B. D. Bradbury

09:40 0C2 BMD RESPONSES AT THE

LUMBAR SPINE AND TOTAL HIP IN PATIENTS
RECEIVING ROMOSOZUMAB, DENOSUMAB AND
ALENDRONATE: A POST HOC ANALYSIS OF
THE RANDOMISED FRAME AND ARCH PHASE 3
TRIALS

Presenting author: B. Langdabhl

Authors : F. Cosman, L. Gifre, K. Poole, F. Thomasius,
P. R. Ebeling, J. P. van den Bergh, E. M. Lewiecki, J.
Timoshanko, Z. Wang and C. Libanati

@ (O I0F-ESCEO
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09:50 0C3 CARDIOVASCULAR SAFETY OF
ROMOSOZUMAB IN OSTEOPOROSIS PATIENTS:
A TRINETX MULTI-INSTITUTIONAL RESEARCH
NETWORK ANALYSIS

Presenting author: C.-R. Li

Authors : H.-T. Lee and Y.-L. Deng

10:00 0C4 THE COMPARATIVE EFFECTIVENESS
AND CARDIOVASCULAR SAFETY OF
ABALOPARATIDE AND TERIPARATIDE IN
POSTMENOPAUSAL WOMEN NEW TO
ANABOLIC THERAPY: UPDATE OF A REAL-
WORLD RETROSPECTIVE

Presenting author: J.-Y. Reginster

Authors : R. Rizzoli, B. Cortet, Y. Wang, J. Chiodo and
B. H. Mitlak

10:10 OC5 DENOSUMAB IS ASSOCIATED WITH
DECREASED MORTALITY COMPARED TO
ZOLEDRONIC ACID IN DIABETIC OSTEOPOROTIC
PATIENTS: A POPULATION-BASED COHORT
STUDY

Presenting author: V. Rouach

Authors : H. Gortler, Y. Greenman, G. Chodick and I.
Goldshtein

10:20 OC6 ANTIRESORPTIVE MEDICATION-
RELATED JAW OSTEONECROSIS: AN EUROPEAN
EUDRAVIGILANCE DATABASE-BASED
RETROSPECTIVE COHORT STUDY

Presenting author: S. Ferreira Azevedo

Authors : C. Pinto Oliveira, A. R. Prata, |. Cunha and A.
Barcelos

10:30 - 12:10 - Auditorium A

SCIENTIFIC SESSION II
Chairpersons : Manju Chandran & Nicholas C.
Harvey

10:30 Presentation of the ESCEO-IOF Pierre

Delmas Medal
Jean-Yves Reginster & Nicholas C. Harvey

10:40 Plenary Lecture 2
Optimization of lifelong osteoporosis man-

agement
Michael McClung

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES
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PROGRAMME - FRIDAY APRIL 12 -

11:10 ORAL COMMUNICATION SELECTED
FROM ABSTRACTS

11:10 OC7 CLINICAL IMPACT OF ACUTE
SYMPTOMATIC VERTEBRAL FRACTURES IN THE
UNITED STATES: AN OBSERVATIONAL STUDY
Presenting author: N. Binkley

Authors : M. Mcdermott, E. Yeh, J. Lane, J. Cheung, M.
Amet and F. Cosman

11:20 0OC8 MULTIMORBIDITY AND RISK

OF FALLS, FRACTURES, AND JOINT
REPLACEMENTS OVER TWO DECADES:
FINDINGS FROM THE HERTFORDSHIRE COHORT
STUDY

Presenting author: L. D. Westbury

Authors : C. Pearse, R. Rambukwella, K. A. Ward, C.
Cooper and E. M. Dennison

11:30 OC9 TEN-YEAR FOLLOW-UP OF FRACTURE
RISK IN A SYSTEMATIC POPULATION-BASED
SCREENING PROGRAMME: THE RISK-
STRATIFIED OSTEOPOROSIS STRATEGY
EVALUATION (ROSE) RANDOMISED TRIAL
Presenting author: K. H. Rubin

Authors : T. G. Petersen, B. Abrahamsen, M. Hgjberg,
M. J. Rothmann, T. Holmberg, J. Gram, M. Beck, K. E.
Akesson, K. M. Javaid and A. P. Hermann

11:40 OC10 ELEVATED FRACTURE RISK IN

A DANISH COHORT WITH TYPE 2 DIABETES
MELLITUS AND MICROVASCULAR DISEASES
Presenting author: M. Nasser

Authors : T. Grgnborg, F. Kristensen, R. Thomsen, A.
Vaag, J. Nielsen, K. Hgjlund, M. Olsen, P. Vestergaard,
R. Eastell and M. Frost

11:50 0C11 ALARMING INCREASE IN BURDEN
OF SPINAL FRACTURE IN THE MIDDLE EAST
AND NORTH AFRICA: A 30-YEAR SECONDARY
ANALYSIS OF THE GLOBAL BURDEN OF DISEASE
STUDY 2019

Presenting author: A. Azarboo

Authors : A. H. Hoveidaei, A. Ghaseminejad-Raeini, M.
S. Khoniji, S. H. Hosseini-Asl and K. Pirahesh

12:00 0C12 DIMINISHING RETURNS OF FALL
PREVENTION ON HIP FRACTURE WITH AGE
Presenting author: M. Lorentzon

Authors : H. Johansson, N. C. Harvey, E. Liu, M. Schini,
L. Vandenput, E. V. McCloskey and J. A. Kanis

2024 LONDON

12:15 - 13:45 - Auditorium A
SPONSORED LUNCH SATELLITE SYMPOSIUM

See details on the Sponsored Sessions Section

12:15 - 13:45 - Auditorium B
SPONSORED LUNCH SATELLITE SYMPOSIUM

See details on the Sponsored Sessions Section
14:00 - 15:00
MEET-THE-EXPERT SESSION

MR1 Complex osteoporosis: case histories
Elaine M. Dennison

MR2 Guidelines for management of hypo-

parathyroidism
Maria Luisa Brandi

MR3 Machine learning and computer vision

- the future of fracture risk assessment?
Nicholas R. Fuggle

MR4 An integrated approach to nutrition in

musculoskeletal disease
Nicola Veronese

MR6 ‘omics in the future of bone health

assessment
Etienne Cavalier

MR7 Guidelines for management of primary

hyperparathyroidism
Marise Lazaretti-Castro

MR8 How can we optimize fracture healing?
Andreas Kurth

14:00 - 15:00 - Podium
ORAL PRESENTATIONS OF SELECTED

POSTERS
Chairperson : K. A. Ward

14:00 P683 EFFICACY AND SAFETY OF CT-

P41, APROPOSED DENOSUMAB BIOSIMILAR,
COMPARED TO REFERENCE DENOSUMAB
(PROLIA) IN POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS

Presenting author: J.-Y. Reginster

Authors : E. Czerwinski, A. Strzelecka, K. Szymanows-
ki, S. Postol, A. Poder, J. Supronik, K. Wilk, P. Borowy,
T. Budlewski, M. Janowska-Maus, J. Kwiatek, S. H.
Kim, J. H. Suh, N. R. Han, N. H. Kim, S. H. Bae and S. L.
Silverman

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES
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PROGRAMME - FRIDAY APRIL 12 -

14:06 P1394 BISPHOSPHONATES SHOW NO
ASSOCIATION WITH PREVENTING, SLOWING, OR
DELAYING RADIOGRAPHIC CHANGES AND PAIN
IN HIP OSTEOARTHRITIS: A FOUR-YEAR STUDY
IN FEMALE ADULTS USING DATA FROM THE
OSTEOARTHRITIS INITIATIVE STUDY

Presenting author: Z. Salis

14:12 P504 ROMOSOZUMAB AND DENOSUMAB

COMBINATION THERAPY IN POSTMENOPAUSAL
OSTEOPOROSIS

Presenting author: G. Adami

Authors : A. Fassio, D. Gatti, O. Viapiana, C. Benini and
M. Rossini

14:18 P512 RELATIONSHIPS BETWEEN
SELF-PERCEIVED FRACTURE RISK AND
FAMILY HISTORY IN THE HERTFORDSHIRE
INTERGENERATIONAL STUDY - THE SAME

OR DIFFERENT TO PERCEPTIONS REGARDING
HEART DISEASE RISK?

Presenting author: G. Bevilacqua

Authors : L. D. Westbury, C. Cooper and E. M. Denni-
son

14:24 P674 TREATMENT WITH LORECIVIVINT
LEADS TO IMPROVED LONG-TERM PATIENT
ACCEPTABLE SYMPTOM STATE (PASS)
COMPARED TO PLACEBO: DATA FROM PHASE 3
EXTENSION TRIAL

Presenting author: C. Swearingen

Authors : Y. Yazici, J. Tambiah and P. Conaghan

14:30 P1167 EFFECT OF ROMOSOZUMAB ON
TISSUE THICKNESS-ADJUSTED TRABECULAR
BONE SCORE (TBSTT) IN POSTMENOPAUSAL
WOMEN WITH OSTEOPOROSIS AND DIABETES:
RESULTS FROM THE ARCH STUDY

Presenting author: S. Ferrari

Authors : D. Betah, R. Feldman, B. Langdahl, M. Oates,
J. Timoshanko, Z. Wang and R. Dhaliwal

14:36 P488 RELATIONSHIPS BETWEEN EARLY
LIFE FACTORS AND OSTEOARTHRITIS PAIN:
FINDINGS FROM THE HERTFORDSHIRE COHORT
STUDY

Presenting author: F. J. Kirkham-Wilson

Authors : L. D. Westbury, N. R. Fuggle, F. Laskou, C.
Cooper and E. M. Dennison

2024 LONDON

14:42 P935 INCREASED BONE MARROW
ADIPOSITY IS RELATED TO HIGHER FRACTURE
RISK AND LOWER BONE MINERAL DENSITY IN
OLDER SWEDISH WOMEN

Presenting author: M. Zoulakis

Authors : K. F. Axelsson, H. Litsne, L. Johansson and
M. Lorentzon

14:48 P321 HEALTH-RELATED QUALITY OF LIFE
IN SARCOPENIA: CONTENT VALIDITY OF THE
SARQOL QUESTIONNAIRE.

Presenting author: C. Demonceau

Authors : B. Voz, O. Bruyere, J.-Y. Reginster and C.
Beaudart

14:54 P360 WHAT IS THE EFFECT OF
HORMONE REPLACEMENT THERAPY (HRT) ON
PREVALENCE, INCIDENCE, AND SEVERITY OF
OSTEOARTHRITIS (OA) OF THE KNEE, HIP AND
HANDS? A SYSTEMATIC REVIEW

Presenting author: C. W. Hillman

Authors : K. Marino, O. O’'Sullivan, S. Kluzek, R. Atkin-
son and A. Hassan

14:00 - 15:00 - Poster Area
POSTER VIEWING SESSION |

14:00 - 15:00 - Auditorium B
SPONSORED MEET-THE EXPERT SESSION

See details on the Sponsored Sessions Section
14:00 - 15:00 - MR5

WHO SYMPOSIUM

WHO Symposium on Bone Health and Ageing

Chalrpersons Anshu Banerjee & René Rizzoli
Overview of WHO Technical Work on Bone Health
and Ageing Jothees Amuthavalli Thiyagarajan
Systematic review of Measurement Properties
of instruments to measure the quality of life of

older persons with Sarcopenia and Osteoporosis
Shaun Sabico

Systematic Review of Measurement Properties of
Instruments to Assess Risk of Fracture in Older
Persons — An update Germain Honvo

WHO Global Report on Fractures among Older

Persons: An overview
Jothees Amuthavalli Thiyagarajan

Reflections Jean-Yves Reginster
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15:00 - 17:00 - Auditorium A

SCIENTIFIC SESSION Il
Chairpersons : Jean-Marc Kaufman & Patricia Clark

15:00 Plenary Lecture 3
Unravelling the vitamin D megatrial
conundrum Bess Dawson-Hughes

15:30 ORAL COMMUNICATION SELECTED
FROM ABSTRACTS

15:30 OC13 PREDICTING THE ONSET OF END-
STAGE KNEE OSTEOARTHRITIS OVER TWO- AND
FIVE-YEARS USING MACHINE LEARNING
Presenting author: Z. Salis

Authors : J. Driban and T. McAlindon

15:40 0C14 MILD COGNITIVE IMPAIRMENT
PREDICTS THE ONSET OF SARCOPENIA: A
LONGITUDINAL ANALYSIS FROM THE ENGLISH
LONGITUDINAL STUDY ON AGEING

Presenting author: N. Veronese

Authors : F. S. Ragusa, L. Dominguez, L. Smith and F.
Bolzetta

15:50 0C15 COMPARATIVE EFFECTIVENESS
OF YOGA AND STRENGTHENING EXERCISE
FOR TREATING KNEE OSTEOARTHRITIS: A
RANDOMISED CONTROLLED TRIAL (YOGA
TRIAL)

Presenting author: B. J. Abafita

Authors : D. Aitken, A. Singh, S. Moonaz, C. Ding, S.
Drummen, L. Blizzard, A. J. Palmer, G. Jones, K. L.
Bennell and B. E. Antony

16:00 0C16 RADIOGRAPHIC AND PAIN
OUTCOMES FROM A PHASE 3 EXTENSION
STUDY (OA-07) EVALUATING THE SAFETY

AND EFFICACY OF REPEAT LORECIVIVINT
INJECTIONS OVER 3 YEARS IN SUBJECTS WITH
SEVERE KNEE OSTEOARTHRITIS

Presenting author: J. Tambiah

Authors : Y. Yazici, C. Swearingen and T. McAlindon

16:10 OC17 CURRENT SARCOPENIA
DEFINITIONS ARE NOT VALID FOR PREDICTING
FALLS AND POOR PHYSICAL FUNCTION IN
URBAN DWELLING OLDER ADULTS IN SOUTH
AFRICA, THE GAMBIA AND ZIMBABWE: RESULTS
FROM THE MUFASSA STUDY

Presenting author: K. A. Ward

@ (O I0F-ESCEO
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Authors : L. K. Micklesfield, L. Gates, T. Manyanga, M.
K. Jallow, B. Cassim, Y. Madela, S. Crozier, C. Cooper,
A. J. Burton, H. Wilson, R. A. Ferrand and C. L. Greg-
son

16:20 OC18 INCREASED RISK OF STROKE
IN PATIENTS WITH OSTEOARTHRITIS IN
A PROSPECTIVE COHORT OF MEN : THE
STRAMBO STUDY

Presenting author: M. A. Auroux

Authors : R. Chapurlat and P. Szulc

16:30 Plenary Lecture 4
Bone, biochemistry and beyond: new para-

digms in CKD MBD
Peter R. Ebeling

15:00 - 16:45 - MR5
COMMITTEE OF NATIONAL SOCIETIES

SPECIAL PLENARY SESSION
Chairperson : Famida Jiwa

MR5 Tribute to Professor Gemma ADIB, a
pioneer in the fight against osteoporosis in

the Middle East region
Basel Masri

15:10 OCs1 VARIATIONS IN HOSPITAL

LENGTH OF STAY AND PERFORMED SURGICAL
PROCEDURES AFTER HIP FRACTURES
Presenting author: A. |. Gasparik

Authors : L. Lorenzovici, M. Cevei, D. M. Farcas and D.
Stoicanescu

15:18 OCs2 LESSONS FROM RICO: RISK
COMMUNICATION IN OSTEOPOROSIS STUDY
Presenting author: C. Beaudart

Authors : M. Sharma, S. L. Silverman and M. Hiligs-
mann

15:26 0Cs3 FROM PIXELS TO PREVENTION:
Al-POWERED DIGITAL RADIOGRAMMETRY
DEMOCRATIZES OSTEOPOROSIS DIAGNOSIS
Presenting author: F. Shau-Huai

Authors : L. Cheng Wei, L. Chia-Hung, J. Yu-Ming, T.
Qingzong and L. Yen-Jun

15:34 0Cs4 VERTEBRAL FRACTURES BY DXA: IS
THE CURRENT DEFINITION ADEQUATE?
Presenting author: J. L. A. Morales Torres

Authors : J. Romero Ibarra and J. Morales Vargas

WORLD CONGRESS ON
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15:42 OCs5 ANXIETY AND DEPRESSION ARE
ASSOCIATED WITH POOR HEALTH BEHAVIOURS
AND INCIDENT FRACTURE AMONG WOMEN:
FINDINGS FROM THE HERTFORDSHIRE COHORT
STUDY

Presenting author: L. D. Westbury

Authors : G. Bevilacqua, C. Cooper and E. M. Dennison

MR5 Presentation of the IOF Committee of
National Societies Medal Famida Jiwa

16:00 0OCs6 BONE MINERAL DENSITY AND
HAND GRIP STRENGTH IN POSTMENOPAUSAL
WOMEN WITH FOREARM FRACTURES
Presenting author: N. Grygorieva

Authors : I. Stets, A. Iniushyna, D. Kurylo and A. Mu-
siienko

16:08 0Cs7 ORTHOGERIATRIC CO-
MANAGEMENT FOR OLDER PATIENTS WITH

A MAJOR OSTEOPOROTIC FRACTURE: AN
OBSERVATIONAL PRE-POST STUDY

Presenting author: S. Janssens

Authors : A. Sermon, M. Deschodt, K. Fagard, M.
Cerulus, H. Cosyns, J. Flamaing, M. Herteleer and M.
Dejaeger

16:16 OCs8 UNITING THE DICHOTOMY
BETWEEN PRIMARY AND SECONDARY
PREVENTION OF OSTEOPOROSIS - A
COMMUNITY- BASED INTERVENTION
Presenting author: Y. El Miedany

Authors : A. Gadallah, M. Sarhan, M. Elgaafary and A.
Ahmed

16:24 0Cs9 HAND GRIP STRENGTH IN
PATIENTS WHO DIAGNOSED WITH TYPE 2
DIABETES MELLITUS IN MONGOLIAN FAMILY
HEALTH CENTER

Presenting author: M. Jaalkhorol

Authors : E. Jamsranjay, E. Radnaa, B. Bat-Orgil, G.
Ochirdorj and O. Bold

16:32 OCs10 MACHINE LEARNING TO
CHARACTERIZE BONE BIOMARKERS PROFILE IN
RHEUMATOID ARTHRITIS

Presenting author: G. Adami

Authors : D. Gatti, C. Benini, O. Viapiana, A. Fassio and
M. Rossini

2024 LONDON

17:00 - 18:00 - Auditorium A
SPONSORED SATELLITE SYMPOSIUM

See details on the Sponsored Sessions Section
18:30 - 19:30
NON-SPONSORED SYMPOSIA

MR1 Clinical management of patients on

anabolic therapy for osteoporosis
Chalrperson Bruno Muzzi Camargos
Follow-up through imaginological assessment:
aDXA, TBS, RX, VFA, 3D-DXA and QCT
Bruno Muzzi Camargos
Clinical management of patients under anabolic
therapy Angela M. Cheung

MR2 Update in diagnosis and management
of fibromyalgia syndrome on the basis of
evidence based medicine

Chairpersons : Fitnat Dincer & Andreas Winkelmann
* Update in Diagnosis of Fibromyalgia Syndrome

on the Basis of Evidence based Medicine
Andreas Winkelmann

Update in Pharmacological Management of FMS

on the Basis of Evidence Based Medicine
Fitnat Dincer

Update in Non-Pharmacological Management of

FMS on the Basis of Evidence Based Medicine
Daiana Popa

MR3 Skeletal Fragility: new era in the man-

agement of the CKD patients

Chairpersons : Hanne Jorgensen & Serge Ferrari

+ KDIGO: what's news in CKD-MBD Thomas Nickolas
The Association between Vertebral Fractures and
Vascular Calcifications in Patients without and
with CKD Maria Fusaro
Bone Biopsy: How, When and Why perform it in
CKD patients Mathias Haarhaus

MR4 Vitamin D in rheumatic diseases
Chairpersons : Osvaldo Daniel Messina & Jorge L.
A. Morales Torres

Epidemiology of VD in Rheumatic diseases
Patricia Clark

Vitamin D and Systemic Lupus Erythematosus,
Antiphospholipid syndrome, and Systemic
Sclerosis Jorge L. A. Morales Torres

Vitamin D levels in patients with rheumatoid
arthritis Osvaldo Daniel Messina
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MR7 Artificial intelligence in osteoporosis:

including a case study of vertebral fracture

detection

Chairpersons : Nicholas R. Fuggle & Kassim M.

Javaid

« What is ‘Clinical AlI’and how is it used in Osteo-
porosis? Nicholas R. Fuggle
Ethical Considerations when using of Al in Clini-
cal Practice Ethics Team - The Alan Turing Institute
Artificial Intelligence in Osteoporosis: including a
case study of vertebral fracture detection: Al for
vertebral fracture screening: A UK perspective —
Findings of the ADOPT study Kassim M. Javaid
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08:00 - 09:00
NON-SPONSORED SYMPOSIA

MR3 Osteoporosis and atherosclerotic heart

disease

Chalrperson Peter R. Ebeling
Vascular-Bone Nexus: A narrative review of the
Evidence from epidemiological Studies and
randomized controlled Trials Joshua Lewis
A model for Bone as the Source of Calcification
in Atherosclerotic Heart Disease Gordon Klein

MR4 Insights into ageing: lessons from the
senior and sarcophage cohorts on frailty

and sarcopenia

Chairperson : Olivier Bruyere

«  SENIOR contributions to frailty, nutrition and
physical activity Fanny Buckinx
SarcoPhAge contributions to sarcopenia,
malnutrition and quality of life Charlotte Beaudart
The SENIOR and SarcoPhAge cohorts to study
COVID and long-term mortality Céline Demonceau
Conclusion and questions Olivier Bruyére

MRS5 Capture the Fracture® : global
perspectives and experience
Chairpersons : Nicholas C. Harvey & Maria Luisa
Brand|
Global Experiences in FLS Implementation and
secondary fracture prevention in policy — Asia-
Pacific Manju Chandran
Global Experiences in FLS Implementation and

secondary fracture prevention in policy — Europe

Maria Luisa Brandi

Global Experiences in FLS Implementation and
secondary fracture prevention in policy — North
America Famida Jiwa

Global Experiences in FLS Implementation and
secondary fracture prevention in policy — Latin
America Patricia Clark

MR6 The fatal attraction of cancer and bone

Chairpersons : Janet Brown & Peyman Hadji

« Treatment induced Osteoporosis in women with
breast cancer Peyman Hadiji
Treatment induced Osteoporosis in men with
prostate cancer Janet Brown
Current guideline dependent treatment of bone
metastasis Cyrille Confavreux

MR7 Sarcopenia state-of-the-art:

components, definitions and global impact
Chairpersons : Elaine M. Dennison & Elizabeth M.
Curtis
+ Sarcopenia components and definitions:
prevalence, agreement and predictive capacity
regarding mortality Leo D. Westbury
Sarcopenia components and definitions as
predictors of fracture risk Nicholas C. Harvey
Prevalence and burden of sarcopenia in sub-
Saharan Africa Kate A. Ward

MR8 Assessment of risk of falls and
fracture in older women: project in primary
care in women's health
Chairperson : Bruno Muzzi Camargos
+ Construction of a project to assess the risk
of falls based on women’s musculoskeletal
physiology Oslei de Matos
Development of a fall risk assessment protocol
based on musculoskeletal and comprehensive

assessment: protocols and main results
Brenda Lenardt

08:00 - 09:00 - MR2

DVO-ESCEO JOINT SYMPOSIUM

The DVO Concept to provide Care for Patients

with Osteoporosis and Bone Diseases in German

speaking countries

Chairpersons : John A. Kanis & Ralf Schmidmaier
The new DVO guidelines for osteoporosis 2023
- a paradigm change for the german speaking
countries Friederike Thomasius
Disease Management Program Osteoporosis - a
politically decided structured care program for
Germany Andreas Kurth
A new case finding algorithm according to
fracture risk Claus Glier
Medical education in Osteology care: from basic

research to clinical competence certification
Ralf Schmidmaier

WORLD CONGRESS ON

19 W & O IOF-ESCEO 2024 LONDON OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



PROGRAMME - SATURDAY APRIL 13 -

09:00 - 10:30 - Auditorium A
SCIENTIFIC SESSION IV

Chairpersons : Bess Dawson-Hughes & Olivier
Bruyeére

09:00 Plenary Lecture 5
Bone resorption inhibitors beyond the
skeleton Bo Abrahamsen

09:30 ORAL COMMUNICATION SELECTED
FROM ABSTRACTS

09:30 0C19 DXA-DERIVED HIP SHAPE

IS PREDICTIVE OF HIP FRACTURE: A
LONGITUDINAL STUDY FROM UK BIOBANK
Presenting author: S. Scott

Authors : A. Hashmi, R. Ebsim, F. R. Saunders, J. S.
Gregory, R. M. Aspden, C. Lindner, T. Cootes, N. C.
Harvey, J. H. Tobias, B. G. Faber and R. Beynon

09:40 0C20 GREATER THIGH MUSCLE MASS
MEASURED BY MRI IS ASSOCIATED WITH
REDUCED INCIDENT FRACTURE RISK IN
WOMEN, BUT NOT MEN: FINDINGS FROM THE
UK BIOBANK

Presenting author: E. M. Curtis

Authors : S. D’Angelo, R. J. Moon, J. Paccou, N. R.
Fuggle, E. M. Dennison, C. Cooper, K. A. Ward and N.
C. Harvey

09:50 0C21 HIP GEOMETRY AND FRACTURE
AMONG IRISH MEN AND WOMEN: THE DXA HIP
PROJECT

Presenting author: M. Ebrahimiarjestan

Authors : E. E., A. Brennan, L. Yang, T. Wang, C.

Silke, M. O'Sullivan, M. Dempsey, M. Yu, J. Carey, G.
O’Malley, A. Mcpartland and B. Rooney

10:00 0C22 COST-EFFECTIVENESS OF
RADIOFREQUENCY ECHOGRAPHIC MULTI
SPECTROMETRY (REMS) FOR THE DIAGNOSIS
OF OSTEOPOROSIS IN THE UNITED STATES
Presenting author: M. Hiligsmann

Author : J.-Y. Reginster

10:10 0C23 EXTERNAL VALIDATION OF
AI-DRIVEN BONE FRAGILITY DETECTION

IN RADIOGRAPHS FROM MULTINATIONAL
COHORTS

Presenting author: M. De Gruttola

Authors : G. Gatineau, G. Nguyen, K. Hind, M. KuZma,
J. Payer, G. Guglielmi, A. Fahrleitner-Pammer and D.
Hans

N
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10:20 Presentation of the ESCEO-IOF Pierre
Meunier Young Scientist Award René Rizzoli

10:30 - 12:10 - Auditorium A
SCIENTIFIC SESSION V

Chairpersons : Charlotte Beaudart & Eugene V.
McCloskey

10:30 Presentation of the IOF Olof Johnell
Science Award Eugene V. McCloskey

10:40 Plenary Lecture 6
Management of osteoporosis in multi-ethnic
societies Manju Chandran

11:10 ORAL COMMUNICATION SELECTED
FROM ABSTRACTS

11:10 0C24 VITAMIN D METABOLITE RATIO
(VMR) OFFERS THE BEST APPROACH

TO EVALUATE FUNCTIONAL VITAMIN D
DEFICIENCY: RESULTS OF THE SARCOPHAGE
STUDY

Presenting author: E. Cavalier

Authors : A. Ladang, A.-S. Gendebien, S. Kovacs, C.
Demonceau, C. Beaudart, C. Le Goff, J.-Y. Reginster
and O. Bruyére

11:20 0C25 CALCITRIOL SUPPLEMENTATION
AFTER KIDNEY TRANSPLANTATION: RESULTS
OF A DOUBLE-BLINDED, RANDOMIZED,
PLACEBO-CONTROLLED TRIAL

Presenting author: T. Nickolas

Authors : P. Khairallah, S. Sammons, S. Agarwal, N.
Cortez, M. Fusaro, M. Plebani, M. Zaninotto and C.
Cosma

11:30 0C26 FRACTURE LIAISON SERVICES AND
SUBSEQUENT FRACTURE RISK: A MULTICENTER,
PRAGMATIC, STEPPED-WEDGE CLUSTER-
RANDOMIZED CONTROLLED TRIAL

Presenting author: F. Frihagen

Authors : C. Andreasen, C. Dahl, T. T. Borgen, T. Basso,
J. E. Gjertsen, W. Figved, T. Wislgff, G. Hagen, E.

M. Apalset, J. M. Stutzer, |. Lund, A. K. Hansen, F. I.
Nissen, R. M. Joakimsen, U. Syversen, E. F. Eriksen,

L. Nordsletten, T. K. Omsland, A. Bjgrnerem and L. B.
Solberg
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11:40 0C27 PROTON PUMP INHIBITORS
ASSOCIATED WITH INCREASED BONE
TURNOVER MARKERS: RESULTS OF A LARGE
OBSERVATIONAL COHORT STUDY

Presenting author: D. Fitzpatrick

Authors : R. Lannon, E. Laird, M. Ward, L. Hoey, C. F.
Hughes, J. J. Strain, C. Cunningham, H. Mc Nulty and
K. Mc Carroll

11:50 0C28 DISCONTINUATION OF
BISPHOSPHONATES IN OLDER PEOPLE WITH
COMPLEX HEALTH NEEDS: SELF-CONTROLLED
CASE SERIES TO ASSESS FRACTURE RISK
Presenting author: A. M. Jédicke

Authors : D. Prieto-Alhambra, F. Dernie, A. Delmestri, T.
Rathod-Mistry and E. H. Tan

12:15 - 13:45 - Auditorium A
SPONSORED LUNCH SATELLITE SYMPOSIUM
See details on the Sponsored Sessions Section

12:15 - 13:45 - Auditorium B
SPONSORED LUNCH SATELLITE SYMPOSIUM

See details on the Sponsored Sessions Section
14:00 - 15:00
MEET-THE-EXPERT SESSION

MR4 Critical role of exercise in post fracture

management
Olivier Bruyéere & Daniel Pinto

MR7 Transgender medicine: key challenges
in the management of musculoskeletal

disease
Jean-Marc Kaufman

MR8 Achieving optimal musculoskeletal
health in HIV

Emmanuel Biver

14:00 - 15:00 - Podium
ORAL PRESENTATIONS OF SELECTED

POSTERS
Chairperson : K. A. Ward

14:00 P1091 GUT MICROBIOTA AND
SHORT-CHAIN FATTY ACID SIGNATURES
IN POSTMENOPAUSAL OSTEOPOROSIS
PATIENTS : A RETROSPECTIVE STUDY
Presenting author: P. Sun

Authors : S. Li, Y. Zhang, C. Ma and Q. Dong

@ (O I0F-ESCEO
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14:06 P1122 EXPECTED LOSS OF
PRODUCTIVITY FOLLOWING FRAGILITY
FRACTURES IN PATIENTS OF WORKING AGE
Presenting author: R. Pinedo-Villanueva

Authors : J. Griffin, L. Wiggins, N. Nicola, C. Jones and
K. M. Javaid

14:12 P228 THE ICARE FEASIBILITY STUDY:

AN INTEGRATED COLLECTION OF EDUCATION
MODULES FOR FALL AND FRACTURE
PREVENTION FOR HEALTHCARE PROVIDERS IN
LONG TERM CARE

Presenting author: A. Papaioannou

Authors : G. loannidis, L. Hillier, J. D. Adachi, A. Costa,
G. Heckman, J. Hirdes, J. Holroyd-Leduc, S. Jaglal,
S. Kaasalainen, A. Lau, C. McArthur, L. Kane, S. Marr,
S. Straus, J.-E. Tarride, L. Thabane, M. Abbas and I.
Rodrigues

14:18 P754 ANXIETY AND DEPRESSION ARE
ASSOCIATED WITH POOR HEALTH BEHAVIOURS
AND INCIDENT FRACTURE AMONG WOMEN:
FINDINGS FROM THE HERTFORDSHIRE COHORT
STUDY

Presenting author: L. D. Westbury

Authors : G. Bevilacqua, C. Cooper and E. M. Dennison

14:24 P863 BONE MINERAL DENSITY POST-
TREATMENT FOLLOW-UP IN WOMEN WITH
ENDOMETRIOSIS TREATED WITH RELUGOLIX
COMBINATION THERAPY: SPIRIT PROGRAMME
Presenting author: M. McClung

Authors : N. Johnson, S. Ferrari, J. S. Perry, Y. Zhong
and R. B. Wagman

14:30 P679 COMPARATIVE ANALYSIS OF
TERIPARATIDE AND ROMOSOZUMAB IN
PREVENTING SYMPTOMATIC SUBSEQUENT
VERTEBRAL COMPRESSION FRACTURE AFTER
CEMENTING

Presenting author: J.-H. Jiann-Her

Authors : W.-H. Kao, Y.-H. Chiang, W.-C. Lo and M.-H.
Wu

14:36 P1136 STANDARD X-RAY IMAGES MAY
POTENTIALLY BE USED TO QUANTIFY BONE
DISORGANIZATION AND IDENTIFY PATIENTS
WITH HYPOPHOSPHATASIA

Presenting author: R. Zebaze

Authors : C. Shore-Lorenti, Z. Simon, K. Djopseu, T.
Makebeh, F. Milat and P. R. Ebeling
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14:42 P280 ASSESSMENT OF ADHERENCE

TO ANTI-OSTEOPOROTIC MEDICATION

(AOM) TREATMENT IN THE RISK-STRATIFIED
OSTEOPOROSIS STRATEGY EVALUATION
(ROSE) SCREENING PROGRAMME: A TEN-YEAR
FOLLOW-UP STUDY

Presenting author: B. Abrahamsen

Authors : T. G. Petersen, K. H. Rubin, K. M. Javaid, A. P.

Hermann and K. Akesson

14:48 P1013 THE EFFECT OF EIGHT MONTHS
OF BALLISTIC AND CONVENTIONAL
RESISTANCE EXERCISE TRAINING ON BONE
STRENGTH IN POSTMENOPAUSAL WOMEN:
THE REPROOF STUDY

Presenting author: O. Caliskan

Authors : E. A. Marques, J. P. Folland and K. Brooke-
Wavell

14:54 P142 CALCIUM (CA) ISOTOPE
COMPOSITION IN SERUM AND URINE FOR THE
ASSESSMENT OF BONE CALCIUM BALANCE
(BCAB) — RESULTS FROM A POST-MARKET
SURVEILLANCE CLINICAL FOLLOW-UP STUDY
ON 2409 PARTICIPANTS

Presenting author: A. Eisenhauer

Authors : A. Heuser, J. Oehme, M. Lutz and M. Miiller

14:00 - 15:00 - Poster Area
POSTER VIEWING SESSION II

14:00 - 15:00 - Auditorium B
SPONSORED EDUCATIONAL LECTURE

See details on the Sponsored Sessions Section
14:00 - 15:00 - MR1

EUGMS-ESCEO JOINT SYMPOSIUM

Improving fragility fracture care: a

multidisciplinary perspective

Chairperson : Tahir Masud

« Optimizing fracture prevention and rehabilitation
in frail older persons: the exercise &
physiotherapy perspective Dawn Skelton
Optimizing fracture prevention and rehabilitation
in frail older persons: the nursing & care home
perspective Ellen Vlaeyen

2024 LONDON

14:00 - 15:00 - MR2

OARSI-ESCEO JOINT SYMPOSIUM

Managing Bone and Joint Diseases in Older

Aged: Epidemiology and Lessons for the Clinic

Chalrpersons Gun-il Im & Elizabeth M. Curtis
Immunometabolic Alterations Linking Diabetes
Osteoarthritis and Osteoporosis Ali Mobasheri
Impact of Osteoporosis and Osteoarthritis as

Comorbidities in the Aging Population Elaine M.
Dennison

14:00 - 15:00 - MR5

ESCEO SYMPOSIUM

ESCEO Working Group on “REMS in the diagnosis

and management of osteoporosis: State of the

art”

Chalrpersons Radmila Matijevic & Andreas Kurth
REMS : How does it work and what do we
measure? Adolfo Diez-Perez
What is the contribution of REMS to the

management of post-menopausal osteoporosis?
Nicholas C. Harvey

What is the contribution of REMS in the
management of musculoskeletal health, outside

of post-menopausal osteoporosis?
Maria Luisa Brandi

Discussion All

15:00 - 17:00 - Auditorium A
SCIENTIFIC SESSION VI

Chairpersons : Jean-Yves Reginster & Radmila
Matijevic

15:00 Plenary Lecture 7

How should we define sarcopenia? Past,

present and future perspectives
Alfonso J. Cruz-Jentoft

15:30 ORAL COMMUNICATION SELECTED
FROM ABSTRACTS

15:30 0C29 GLOBAL BALANCE OF THE SPINE,
AN INDEPENDENT CONTRIBUTOR TO PHYSICAL
IMPAIRMENTS AND PREDICTOR OF INCIDENT
FALLS IN OLDER ADULTS: THE SAFE 3-YEAR
LONGITUDINAL COHORT STUDY

Presenting author: A. Trombetti

Authors : M. Hars, A. Faundez, M.-J. Begin, M. Terrien
Ferey, J. Fechtenbaum, K. Briot, C. Roux, F. Herrmann,
C. Graf, S. Ferrari, S. Genevay and S. Boudabbous
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15:40 OC30 A NOVEL DRUG COMBINATION
WITH THERAPEUTIC POTENTIAL FOR
SARCOPENIA

Presenting author: A. Belién

Authors : E. Mercken, J. Frickel, S. Huettner, J.-Y.
Reginster, C. Tezze and M. Sandri

15:50 0C31 IMMINENT FRACTURE RISK AND
MORTALITY DIFFER BY INDEX FRACTURE SITE
AND BONE MINERAL DENSITY

Presenting author: K. M. Javaid

Authors : R. Pinedo-Villanueva and W. D. Leslie

16:00 0C32 EFFECT OF FRAXPLUS
ADJUSTMENTS ON FRACTURE RISK
RECLASSIFICATION IN OLDER SWEDISH
WOMEN - RESULTS FROM THE SUPERB-STUDY
Presenting author: M. Zoulakis

Authors : H. Johansson, N. C. Harvey, K. F.

Axelsson, H. Litsne, L. Johansson, E. Liu, M. Schini,
L. Vandenput, E. V. McCloskey, J. A. Kanis and M.
Lorentzon

16:10 0C33 SMOKING HISTORY AND FRACTURE
RISK: A META-ANALYSIS TO UPDATE THE
FRAX® RISK ASSESSMENT TOOL

Presenting author: H. Johansson

Authors : M. Schini, N. C. Harvey, M. Lorentzon, E. Liu,
L. Vandenput, J. A. Kanis, E. V. McCloskey and The
Frax Meta-Analysis Cohort

16:20 0C34 QUANTITATIVE MOTION ARTEFACT
GRADING IN HR-PQCT CLINICAL IMAGING: AN
ALGORITHMIC APPROACH

Presenting author: T. Cox

Authors : S. Mahmoodi, L. D. Westbury, N. R. Fuggle,
S. Lu and N. C. Harvey

16:30 Plenary Lecture 8
Sarcopenia management: muscle-targeted

interventions for healthy ageing
Antonio Cherubini

2024 LONDON

15:00 - 16:45 - MR5
COMMITTEE OF SCIENTIFIC ADVISORS
SPECIAL SESSION
IOF CSA Special Session 2024: Hip fracture
to marrow adiposity and hypophosphatasia:
advances in understanding skeletal disease
Chairpersons : Nicholas C. Harvey & Eugene V.
McCIoskey
Optimisation of hip fracture services: lessons
from the REDUCE Study Celia L. Gregson
Bone marrow adiposity: new understanding in
osteoporosis pathogenesis Julien Paccou
State-of-the-art in hypophosphatasia: recent
recommendations from international working
groups Maria Luisa Brandi

17:00 - 18:00
NON-SPONSORED SYMPOSIA

MR1 How to write a good review article
Chalrpersons Olivier Bruyere & Nasser Al-Daghri
How to write a narrative review Shaun Sabico
How to write a systematic review and meta-

analysis Germain Honvo
How to write an umbrella review Nicola Veronese

MR2 Understanding exercise for

osteoporosis
Chalrperson Belinda R. Beck

The principles of osteogenic loading
Katherine Brooke-Wavell

Translation of osteogenic principles into effective
exercise prescription Belinda R. Beck

MR3 Information and knowledge impact
risk perception and awareness of
musculoskeletal diseases — a path toward

effectiveness

Chalrperson Fatjona Kamberi
Knowledge, risk perception, and impact on
engagement in the prevention of musculoskeletal

diseases - the focus group on Vitamin D
Fatjona Kamberi

Self-education in chronic patients with
musculoskeletal conditions Doreada Mio
Physiotherapy in Osteoporosis. Practice
behaviors and Physiotherapists’ perceptions in
Albania Enkeleda Sinaj

Evaluation of Knowledge on the Impact of
Vitamin D on Osteoarthritis Glodiana Sinanaj
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MR4 Primary hyperparathyroidism as a MR8 Platelet-rich plasma in
cause of osteoporosis. Diagnosis and musculoskeletal pathologies
management Chairperson : Jean-Frangois Kaux
Chairpersons : Panagiotis Athanassiou & Ifigenia * Qualitative aspects of platelet-rich plasma
Kostoglou-Athanassiou injections Jean-Frangois Kaux
* Primary hyperparathyroidism. Etiology and * Nerve anaesthesia for painful platelet-rich
clinical manifestations Ifigenia Kostoglou- plasma injection Loic Chimot
Athanassiou + Post-procedure after platelet-rich plasma
« Primary hyperparathyroidism and psychological injection for a tendinopathy Martin Lamontagne

implications Yannis Athanassiou

«  Primary hyperparathyroidism and muscular
effects Lambros Athanassiou

« Primary hyperparathyroidism and osteoporosis.
The role of exercise Yannis Dionyssiotis

« Primary hyperparathyroidism and osteoporosis.
Management Panagiotis Athanassiou

MRS Osteoporosis treatment beyond 10

years

Chairperson : Bruno Muzzi Camargos

« Long-term treatment of Osteoporosis: What's up
on 10-years after Geraldine Altamar Canales

« Discontinuation of Anti-Osteoporosis Treatments:

Should we do it, when and how
Adriana Medina-Orjuela

+  Recommendations for Osteoporosis treatment
beyond 10 years Andrés Felipe Coy Barrera

MR6 Bone health and vitamin D metabolism
in chronic rheumatic diseases. Fibromyalgia

and bone.

Chairpersons : Willem Lems & Osvaldo Daniel

Messina

« Chronic arthritides and Bone Hennie G. Raterman

« Vitamin D in patients with inflammatory
rheumatic diseases Willem Lems

*  Fibromyalgia and bone Osvaldo Daniel Messina

MR7 How to optimize bone health in

athletes?

Chairperson : Sansin Tiiziin

+ Scope of the Problem: Beyond the Female
Athlete Triad Sansin Tiiziin

« Assessment of Bone Strength in Athletes
John Carey

«  How can REMS be helpful to assess bone in
Sports Medicine? Radmila Matijevic

«  How to Manage Bone Loss in Athletes?
Rana Terlemez
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08:00 - 09:00
NON-SPONSORED SYMPOSIA

MR2 Sarcopenia in metabolic and

neurological diseases

Chairpersons : Panagiotis Athanassiou & Yannis
Dionyssiotis

+ Introduction in Sarcopenia Panagiotis Athanassiou

« Sarcopenia in Metabolic Diseases
Ifigenia Kostoglou-Athanassiou

« Sarcopenia in Diabetes Mellitus Yannis Dionyssiotis

« Sarcopenia in Neurological Disorders
Yannis Dionyssiotis

MR3 Neurocardiovascular disease and
osteoporosis: recently met or a long

relationship?

Chairperson : Geraldine Altamar Canales

« Osteoporosis and cardiovascular risk: old
friends? Adriana Medina-Orjuela

« Osteoporosis and dementia: where are we going?
Geraldine Altamar Canales

« Treatments for osteoporosis and cardiovascular

events: what do we know?
Alejandro Roman-Gonzalez

MR4 Managing pregnancy-and lactation-

associated osteoporosis
Chairpersons : Maria Luisa Brandi & Nicholas C.
Harvey

*  Bone fragility and osteoporosis in young adults
Lothar Seefried

« Assessment of bone health in pregnancy
Valentina Degennaro

+ Management of bone fragility in pregnant women
Maria Luisa Brandi

MR6 Bone health solutions: maybe it's time

for a change?

Chairperson : P. Dean Cummings

« The Critical Shift to a Proactive Approach to Bone
Health P. Dean Cummings

« Optimal Clinical Paradigm: 4-Pillar Evaluation,

Integrated Profile, and Multidisciplinary Care Plan
Rachel Patel

* Bone Health Solutions
P. Dean Cummings

@ (O I0F-ESCEO

2024 LONDON

MR7 Navigating heterogeneity in vitamin D
supplementation: implications for regional

health - a Latin American perspective
Chairperson : José Francisco Torres Naranjo
 Vitamin D Status and Diverse Medical Practices

in Mexico and Latin America
Pedro Alberto Garcia Herndndez

+ Global and Regional Dynamics: Heterogeneity in

Vitamin D Supplementation Across Latin America
Hugo Gutierrez-Hermosillo

« Formulating Unity: Mexico’s Approach to the

National Joint Position José Francisco Torres
Naranjo

MR8 Fractures-E3 study: fractures in Sub-
Saharan Africa — epidemiology, ethnography

and economic impact

Chairpersons : Tereza Hough & Tafadzwa

Madanhire

« The impact of menopause and HIV on midlife
bone health Tafadzwa Madanhire

+ The challenges of poor musculoskeletal health in
The Gambia Kate A. Ward

* Hip fracture incidence and outcomes in
Zimbabwe Celia L. Gregson

« The economic impact of hip fracture in
Zimbabwe and South Africa Nyasha Mafirakureva

08:00 - 09:00 - MRS
SICOT-ESCEO-IOF SYMPOSIUM
Surgical Treatment of Fragility Fractures
Chairperson : llir Hasani

+ Osteoporotic Spine Fractures
Giuseppe Lambros Morassi

+ Trends in the management of osteoporotic pelvic
fractures Michel Paul Johan Teuben

«  Will a treatment Protocol including OF
classification provide clear guidelines
for osteoporotic thoracolumbar fracture
management? Can we avoid overtreatment or
undertreatment? Neda Trajkovska

+ Osteoporotic Hip Fracture llir Hasani

+ Discussion
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09:00 - 10:00
MEET-THE-EXPERT SESSION

MR3 Denosumab cessation: a practical
approach in long-term treatment

Elizabeth M. Curtis

MR4 Quality of life assessment in
sarcopenia - Lessons for cohort and clinic
Charlotte Beaudart

MRS Phosphate wasting for the
osteoporosis doctor Judith Bubbear

MR6 Management of GIOP in Latin America
Osvaldo Daniel Messina

09:00 - 10:00 - Poster Area
POSTER VIEWING SESSION lIII

10:00 - 12:00 - Auditorium A
SCIENTIFIC SESSION VII
Chairpersons : Salvatore Minisola & Etienne
Cavalier

10:00 Plenary Lecture 9
New perspectives in osteoarthritis
management Ali Mobasheri

10:30 Presentation of the ESCEO-IOF Young

Investigator Awards
Nicholas C. Harvey

10:40 ORAL COMMUNICATION SELECTED
FROM ABSTRACTS

10:40 OC35 FRACTURE RATE AND LOCATION
IN ADULTS WITH HYPOPHOSPHATASIA WITH
ONE VERSUS MULTIPLE ALPL VARIANTS: DATA
FROM THE GLOBAL HPP REGISTRY

Presenting author: L. Seefried

Authors : K. Dahir, G. Martos-Moreno, K. Ozono, W.
Hogler, C. Rockman-Greenberg, S. Fang, A. Petryk, P.
Kishnani and A. Linglart

10:50 0C36 IS THERE AN ASSOCIATION
BETWEEN BIRTH WEIGHT OR GESTATIONAL
AGE AND FRACTURE RISK IN YOUNG ADULTS?
Presenting author: H. T. Holltrg

Authors : T. I. L. Nilsen, B. Schei, |. Tronstad, A.
Langhammer and M. Hoff

@ (O I0F-ESCEO
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11:00 OC37 AIR POLLUTION AND BONE HEALTH
OUTCOMES: PERIODS OF SUSCEPTIBILITY
FROM PREGNANCY TO CHILDHOOD

Presenting author: L. Scheepers

Authors : A. C. Binter, S. Santos, S. Petricola, F.
Rivadeneira, V. Jaddoe, M. Guxens and F. Johnston

11:10 OC38 FAMILY HISTORY OF FRACTURE
AND FRACTURE RISK: A META-ANALYSIS TO
UPDATE THE FRAX® RISK ASSESSMENT TOOL
Presenting author: E. V. McCloskey

Authors : H. Johansson, E. Liu, M. Schini, L.
Vandenput, N. C. Harvey, M. Lorentzon, W. D. Leslie, J.
A. Kanis and The Frax Meta-Analysis Cohort

11:20 OC39 SEX DEPENDENT ASSOCIATIONS
BETWEEN BMI AND FRACTURE RISK: AN
INTERNATIONAL META-ANALYSIS

Presenting author: N. C. Harvey

Authors : H. Johansson, E. V. McCloskey, E. Liu, M.
Schini, L. Vandenput, M. Lorentzon, W. D. Leslie, J. A.
Kanis and The Frax Meta-Analysis Cohort

11:30 Plenary Lecture 10
Precision medicine approaches in the
assessment of fracture risk Nicholas C. Harvey

12:00 - 13:00
NON-SPONSORED SYMPOSIA

MR1 Patient and public involvement and
engagement (PPI/E) in musculoskeletal
research: an idea whose time has firmly
come (and we are sharing the resources to

help you get started)

Chairperson : Angie Botto-van Bemden

«  WHY; Introduction to PPI, overview of impact and
progress Adewale Adebajo

« WHAT, PPI Article Collection as a global resource
Ciaran Fitzpatrick
HOW, Implementing patient partnerships
Maarten De Wit

+  WHERE we are going,; PPl opportunities
Angie Botto-van Bemden
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MR2 Hyperthyroidism and osteoporosis

Chalrperson Ifigenia Kostoglou-Athanassiou
Hyperthyroidism. Etiology and clinical
manifestations Ifigenia Kostoglou-Athanassiou

Hyperthyroidism. Psychosocial implications
Yannis Athanassiou

Hyperthyroidism and sarcopenia
Lambros Athanassiou

Hyperthyroidism and osteoporosis.

Pathophysiology and management
Panagiotis Athanassiou

MR3 Bone health and the spine:
opportunities to drive public and health care

professional education and action
Chalrperson Rita Roy
Osteoporosis and the Spine: Key Statistics
and an Overview of the National Spine Health
Foundation's Key Patient and Health Care
Professional Initiatives Thomas Schuler
A Spine Surgeon Perspective on the Need
for Perioperative Spine and Bone Health
Optimization Paul Anderson
Spine and Bone Health Patient Educational Gaps
and Needs Rita Roy
A European Perspective on Key Spine Surgeon
Gaps in the Diagnosis and Treatment of
Osteoporotic Patients Elie Najjar

MR4 Glucocorticoids in the treatment of

rheumatoid arthritis. Friend or foe?
Chairpersons : Osvaldo Daniel Messina & Giovanni
Adami

GCS in the treatment of rheumatoid arthritis.

Friends Osvaldo Daniel Messina

Glucocorticoids “foe” Giovanni Adami

MRS Clinical conundrums - bone health
management in special scenarios
Chairperson : Muhammad Nisar

Managing eGFR and bone Richard Keen

Managing Aromatase inhibitor induced bone loss
Muhammad Nisar

2024 LONDON

MR6 Osteoporosis and cardiovascular

disease: new insight

Chalrperson Sekib Sokolovic
Osteocalcin: Old-New Marker- Can it be
prognostic for CVD? Blazenka Miskic
The Hidden upstairs between Bone density and
Cardiovascular Mortality Hassan Bassiouni
Osteoporosis and Cardiovascular Diseases: A
case-series study Sekib Sokolovic

MR7 Fracture prevention strategies and
antiosteoporotic medications in elderly
population

Chairpersons : Pinar Borman & Belgin Karaoglan
«  Prevention of Hip Fractures Burcu Duyur Gakit

Antiosteoporotic Agents and Fracture Healing
Pinar Borman

Rehabilitation of Hip Fractures Aysegul Yaman

MR8 Osteoporosis: impact on health &

economics

Chalrpersons Yasser El Miedany & Mathias Toth
Health Economics of Osteoporosis: The missed
interventional threshold Yasser EI Miedany

Direct cost of osteoporotic Hip fractures
Walaa El Wakil

Economic Evaluation of FLS in Egypt
Mathias Toth
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12:15 - 13:45 - Auditorium A

VIATRIS SPONSORED LUNCH SATELLITE
SYMPOSIUM - EARLY INTERVENTION IN
OSTEOARTHRITIS CARE: ASSESSMENT AND
TREATMENT

Chairperson : Hannah Moir

«  Welcome and Introduction
Hannah Moir

* Early Detection of Osteoarthritis: A Specific
Questionnaire for Clinical Assessment

of Knee OA
Alberto Migliore

« Exploring SYSADOAs in the Management

of Osteoarthritis
Nicholas R. Fuggle

+ Balance Between Effectiveness and Safety
When Choosing NSAIDs for Osteoarthritis

Treatment
Ernest Choy

* Q&A
All

12:15 - 13:45 - Auditorium B

AMGEN SPONSORED LUNCH SATELLITE

SYMPOSIUM - DENOSUMAB: PAST, PRESENT

AND FUTURE - A DISCUSSION

Chairperson : John A. Kanis

+ Lessons from the past: what we've learned
about efficacy and safety of RANKL
inhibitors
Serge Ferrari

 Present clinical experience: results from

RWE and treatment landscape
Bente Langdahl

+ New Osteoporosis guidelines: tailoring
treatment according to patient profile

- future approach
Eugene V. McCloskey

14:00 - 15:00 - Auditorium B

UCB SPONSORED MEET-THE-EXPERT

SESSION - FLSS NEED TO CHANGE: WHY,

WHAT AND HOW

Chairperson/speaker : Kassim M. Javaid

+ Welcome

* Practicalities to setting up an FLS: Why,
What and How

* Becoming effective in modern practice:
Why, What and How

« Applying learnings to overcome
challenges: Why, What and How

* Final thoughts

17:00 - 18:30 - Auditorium A
UCB SPONSORED SATELLITE SYMPOSIUM
- CLOSING THE TREATMENT GAP WITH
ROMOSOZUMABY FIRST: EVIDENCE FROM
THE REAL WORLD
Chairperson : Richard Keen
+ Welcome and introduction
Richard Keen
* Are we doing enough for our very high
fracture risk patients?
Richard Keen
* Leave no patient behind: Identifying all
eligible patients
Bente Langdahl
Tales from the clinic: Real-world evidence
of romosozumab
Serge Ferrari
The small wins: Driving change in the clinic
Carmelinda Ruggiero
* Q&A / discussion
All

+ Conclusions and closing remarks
Richard Keen
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12:15 - 13:45 - Auditorium A

THERAMEX SPONSORED LUNCH SATELLITE
SYMPOSIUM - ABALOPARATIDEY

- MANAGING POSTMENOPAUSAL
OSTEOPOROSIS WITH BONE BUILDING AND
SEQUENTIAL THERAPY

Chairperson : Jean-Yves Reginster

«  Welcome and Introduction
Jean-Yves Reginster

+ Outcomes of the ACTIVE study: a
pivotal trial highlighting the efficacy and
tolerability of abaloparatide

Nicholas C. Harvey

« Optimising sequential therapy in
postmenopausal osteoporosis with
abaloparatide
Maria Luisa Brandi

* Abaloparatide - a review of the real-world

evidence
Eugene V. McCloskey

« Questions and Answers
All

12:15 - 13:45 - Auditorium B

ALEXION SPONSORED LUNCH SATELLITE
SYMPOSIUM - EVOLVING PERSPECTIVES IN
ADULT PATIENTS WITH PAEDIATRIC-ONSET
HYPOPHOSPHATASIA: FROM DIAGNOSIS TO
EFFECTIVE MANAGEMENT

Chairperson : Maria Luisa Brandi

«  Welcome, Introductions
Maria Luisa Brandi

+ Overcoming the Diagnostic Challenge in
HPP

Maria Luisa Brandi

* Integrative Strategies in HPP Management
Lothar Seefried

* Bringing Adult Patients With Paediatric-

onset HPP into the Spotlight: Case Studies
Aliya Khan

* Questions and Answers
Al

14:00 - 15:00 - Auditorium B

IBSA SPONSORED EDUCATIONAL LECTURE

- OSTEOARTHRITIS: WHAT THE GUIDELINES

AND THE CLINICAL PRACTICE SUGGEST

+ Update on pharmaceutical-grade
Chondroitin Sulfate — from ESCEQ

algorithm to clinical data
Jean-Yves Reginster

* Enhancing Joint Care: Integrating
Ultrasound Guidance and Advanced
Hyaluronic Acid Formulations in Intra-

Articular Injections
Ezio Lanza

+ Q&A Session

& O IOF-ESCEO 2024 LONDON OSTEg?g;gSc;S%%'?Eéi%ﬁlRITIS

AND MUSCULOSKELETAL DISEASES



g

)4t BUILD

po e
D '...‘1

%95 BETTER
"> BONES

A NEW PATIENT-FRIENDLY PLATFORM
FOR OSTEOPORQOSIS PREVENTION, MANAGEMENT
AND REHABILITATION
& EXERCISES
& NUTRITION AND DIET * o

& HOME SAFETY o

@ INFORMATION FOR CAREGIVERS

NOW AVAILABLE IN
ENGLISH, FRENCH, PORTUGUESE,

RUSSIAN AND SPANISH!
MORE LANGUAGES COMING SOON

I-"I— « VISIT NOW
. =amd 100 WWW.BUILDBETTERBONES.ORG




The leading voice
European Medical Journal in Rheumatology

EMJ
Rheumatology,

Review of i |

ULAR2023

Editor’s Pick Interviews

Evaluation of Xerostomia in Chris Wincup, Denis
Sjogren’s Syndrome and Its Poddubnyy, Christine
Impact on Quality of Life and Peoples, and Thomas
Nutritional Status: A Cross- Huizinga share insights from

Sectional Study @ their career and research
emjreviews.corm

Cutting-edge insights, research and crucial opinion from
European and US thought leaders in Rheumatology

Receive your copy today

The go-to place for open access

education for medical professionals
SUBSCRIBE NOW
emjreviews.com m ﬂ X




“WEDL /Y

INspire, Motivate & Educate
What we do?

MEDizzy is the world’s fastest growing medical learning community. Together
with our network of partners we gather over 10 million now and future
healthcare professionals from all around the world.

Our aim is to provide professional, effective and innovative medical education
to every doctor, nurse or medical student around the world.

How we help to gain medical knowledge more effectively?

We offer social learning mobile platform powered by the world’s largest
medical question bank perfectly designed for medical exams preparation.

With a powerful mobile app that gives access to over 50,000 medical cases,
videos, animations, news, research and useful learning materials shared
everyday by thousands of passionate medical learners.

We are working hard to grow fast!
Get more info at medizzy.com
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PLI1

FRACTURE PREVENTION: TIME TO MOVE BEYOND
THE PRIMARY/SECONDARY DICHOTOMY?

E. V. McCloskey'

'Division of Clinical Medicine, School of Medicine and Popu-
lation Health, Mellanby Centre for Musculoskeletal Research,
University of Sheffield., Sheffield, United Kingdom

Primary prevention refers to actions aimed at avoiding the man-
ifestation of a disease, including actions to modify behavioural
and medical health risks (e.g. nutritional and activity interven-
tions or use of vaccinations if appropriate). Secondary prevention
deals with early detection of disease and interventions to deliv-
er positive health outcomes (e.g. a reduction in risk of disease
progression). The clinical management of chronic non-communi-
cable diseases has frequently been separated into primary and
secondary prevention. Secondary prevention is widely accepted,
if not implemented, within clinical care - an event has happened
that is often easily recognisable, usually if not always ensuring
the presentation of the patient to a care provider and, finally, is
seen to trigger a management pathway of investigation and treat-
ment. This is often seen as the ‘low hanging fruit’ in medical care,
but its implementation is often far from optimal as evidenced by
a large and persisting treatment gap even in those with fracture.
The other concept of primary and secondary reflects the setting
of the care provider; provision of event detection and manage-
ment in primary care (GP, family physician, community settings)
or in secondary care (hospital, specialist clinic etc). Events, by
their nature, often lead to secondary care investigation and man-
agement with care in the immediate aftermath of the event often
driven by established clinical protocols. However, the long-term
care and management is then often transferred back to primary
care; the latter requires excellent communication, education and
understanding of the treatment goals so that long-term measures
are provided and monitored to ensure the best possible outcome
in individual patients.

Finally, the delineation of primary and secondary prevention is not
totally an event driven phenomenon. While primary prevention is
driven by the awareness of an increased risk in an individual pri-
or to the event, the likelihood of an event in any individual, even
in those with a first event, can vary markedly depending on the
co-existence of other health conditions and risk factors. In this
concept, the event can be seen as yet another risk factor to be
considered, and rather than an automatic trigger for treatment
should be seen as a trigger for risk assessment with subsequent
treatment driven by the risk of future event. These different con-
cepts will be addressed in this presentation.
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PL2

OPTIMIZATION OF LIFELONG OSTEOPOROSIS
MANAGEMENT

M. McClung'

'Oregon Osteoporosis Center, Portland, United States

Osteoporosis is a chronic condition requiring long-term, even
life-long therapy. Different strategies are appropriate at different
stages of life and for different levels of fracture risk. During years
of skeletal growth, being healthy with good nutrition and regu-
lar physical activity are important to optimize peak bone mass
as is achieving normal puberty during adolescence. Identifying
women at high risk for osteoporosis at the time of menopause
provides the opportunity to prevent the rapid loss of bone mass
and deterioration of skeletal microarchitecture that occurs at
that time, thereby preventing postmenopausal osteoporosis. For
patients with osteoporosis, general measures (good nutrition,
maintaining strength and balance and fall prevention) are import-
ant but not sufficient to reduce fracture risk. Optimal therapy for
patients who have already developed osteoporosis begins with
an osteoanabolic agent to restore skeletal structure, followed by
an anti-remodeling drug to maintain that benefit. Once a patient
has achieved maximal benefit from therapy, intermittent bisphos-
phonate “maintenance” therapy is appropriate for long-term man-
agement. Optimization of skeletal health over the lifespan is an
important consideration for all persons.

PL3

UNRAVELING THE VITAMIN D MEGATRIAL
CONUNDRUM

B. Dawson-Hughes'

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

By now, it is generally recognized that the recent vitamin D meg-
atrials were null with respect to the effect of vitamin D supple-
mentation on risk of falls and fractures. Most of these trials were
planned and implemented concurrently and consequently did not
“learn from one another”. This presentation will address what we
have learned and focus on the relevance of the megatrial find-
ings to the global community. The context in which the trials were
conducted - including the baseline 25-hydroxyvitain D [25(0H)
D] levels of participants, their self-selected calcium intake, and
the amounts of personal vitamin D and calcium supplements that
participants were allowed to take during the mega-trials - will be
considered.

In an early study, the landmark Chapuy trial published in 1992,
the combination of daily vitamin D (800 IU) supplementation and
calcium (1200 mg) supplementation in 3,270 elderly, vitamin D-
and calcium-deficient female nursing home residents dramatical-
ly reduced risk of hip fractures by 43% and other non-vertebral
fractures by 32%. Smaller studies conducted soon thereafter
identified a reduced risk of fractures in community dwelling older
men and women who were not taking supplemental calcium or
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vitamin D. These studies were conducted before supplementation
with vitamin D became the norm in the US. Supplementation was
also occurring in other regions where megatrials were performed,
as evidenced by the substantial baseline 25(0H)D levels in these
trials. Additionally, calcium intake had been boosted by expanded
food fortification in the US during the tenure of the VITAL me-
ga-trial.

Nutrient intake has a distinctive relationship to function where-
in inadequate intake impairs function, there is an optimal intake
range in which function is maximal, and excess intake impairs
function. The boundaries of the optimal 25(0H)D range for vita-
min D are not precisely defined. The lower boundary for 25(0H)D
appears to be around 20 ng/ml (50 nmol/L). The upper boundary
is less clear although there is evidence that in may be in the range
of 25(0H)D levels of 40 to 60 ng/ml. This concept is important to
consider when choosing supplement doses and designing food
fortification programs. Context is critically important as regions
around the globe consider whether supplementation with vitamin
D alone or in combination with calcium would be beneficial. We
will review the 25(0H)D levels and calcium intake in different
countries and regions compiled by the International Osteoporo-
sis Foundation and consider strategies to optimize vitamin D and
calcium intakes globally.

PL4

BONE, BIOCHEMISTRY AND BEYOND: NEW
PARADIGMS IN CKD MDB

P. Ebeling’

'MD, Department of Medicine, School of Clinical Sciences,
Monash University, Clayton, Victoria, Australia

CKD is commonly associated with ageing. Most have stage 1,
2 or 3 CKD with estimated glomerular filtration rates (eGFR) of
390 mLs/min, 60-89 mLs/min, and 30-59 mLs/min, respectively.
However, many will have stage 4 CKD (15-29 mLs/min) and stage
5 CKD (<15 mLs/min) or are on dialysis. CKD is associated with
excess morbidity, including fractures, and mortality. There is an
exponential increase in hip fractures with increasing CKD stage.

CKD-Metabolic Bone Disorder (MBD) occurs in stage 4 and 5 CKD,
and is characterized by bone (renal osteodystrophy), soft tis-
sue (calcifications), and mineral (phosphate, calcium, fibroblast
growth factor-23, calcitriol, sclerostin, Dikkopf-1) abnormalities.
Its pathological endpoints are increased cardiovascular risk, mor-
tality and fractures.

Hip fracture incidence is increased at every age for patients with
Stage 3b, 4 and 5 CKD. Mortality after any fracture is also in-
creased in patients with CKD, being highest in patients with Stage
5 CKD. Itis unclear whether conventional anti-osteoporosis drugs
are either appropriate, or effective, in patients with CKD stages 4
and 5, which has led to therapeutic inertia. A reluctance to use
anti-resorptive drugs also relates to the possibility of underlying
adynamic bone disease and theoretical worsening of skeletal fra-
gility. In adynamic bone disease, turnover is low, mineralization is
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normal, and volume is low, while in hyperparathyroidism, turnover
is high, mineralization is normal, and volume is low. By contrast,
in osteomalacia, turnover is low, mineralization is low, and volume
is normal.

2017 KDIGO guidelines state the optimal PTH level is not known.
Instead, they renew a focus on assessment of both fracture risk,
using DXA, and bone turnover in individual patients with CKD
Stage 3a-5D, if these results will impact treatment decisions. In
patients with high turnover, an anti-resorptive drug +/- vitamin D
should be used, while in patients with low turnover, an anabolic
drug +/- vitamin D could be used instead. The use of calcitriol
or other active vitamin D analogs is reserved for patients with
CKD stages 4-5 with severe and progressive hyperparathyroid-
ism. Data from large RCTs show both risedronate and denosumab
reduce vertebral fractures in patients with milder CKD (stage 2-4
CKD for risedronate, and stage 2-3 CKD for denosumab). Denos-
umab use can also be associated with severe hypocalcaemia in
stage 4 and 5D CKD patients even though it is cleared by the liver
rather than the kidney. This can be corrected by administration
of active vitamin D analogues and calcium. Denosumab has no
adverse effect on kidney function in CKD. Data from the Fracture
Prevention Trial show teriparatide is effective at reducing verte-
bral and nonvertebral fractures in patients with eGFR <80 mLs/
min. The renal risks of bisphosphonates are poorly explored in
patients with CKD stages 3b-5D, which calls for caution in this
group.

Trabecular bone score and alternative bone imaging techniques
such as hip structural analysis and high-resolution peripheral
quantitative computerised tomography (HR-pQCT) need further
evaluation pending clinical implementation. FRAX® predicts
fracture probability in all CKD stages. However, more evidence
is required to determine whether adjustments to conventional
FRAX® estimates must be made in stage 4 and 5 CKD. Regarding
biochemistry, 2017 ECTS guidelines recommend combining PTH
with bone specific alkaline phosphatase (BSAP) as the best non-
invasive way to divide patients into high or low bone turnover.
However, in cases with either low PTH, or low or intermediate
BSAP levels, a bone biopsy may be required to exclude low
turnover renal osteodystropy (due to either adynamic bone dis-
ease or osteomalacia). However, the inability to perform a bone
biopsy should not preclude treatment in those a high risk of frac-
ture.

In conclusion, it is critical that an individual and tailored approach
to managing metabolic bone disorder is taken in patients with
CKD.
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PLS
BONE RESORPTION INHIBITORS BEYOND THE

SKELETON
B. Abrahamsen'?

'0PEN, University of Southern Denmark, Odense, Denmark, ?De-
partment of Medicine 1, Holbaek Hospital, Holbaek, Denmark

Objective: Update the audience on recent developments on ex-
traskeletal effects of inhibitors of bone resorption. The talk will
focus on strong antiresorptive osteoporosis medications.
Methods: Narrative literature review of new basic, translational,
RCT and observational studies.

Results: Uniquely among inhibitors of bone resorption, denosum-
ab is a circulating humanized antibody which engages with im-
mune cell signaling inside and outside the skeleton. By contrast,
bisphosphonates home in on calcified tissues and spend only a
short time in circulation before elimination. Despite the difference
in kinetics, both classes of antiresorptives may exert clinically
relevant effects outside the skeleton, either directly or indirectly
mediated through reduced turnover. Hence, potential effects on
heart rhythm, major cardiovascular events, muscle function and
falls, pain syndromes, obesity, glucose metabolism, asthma, tu-
mour macrophages, cancer events and inflammation have been
reported in observational studies and in post-hoc analyses of
clinical trials. For example, RCTs find a significantly reduced risk
of falls with denosumab though there is not sufficient data to sur-
pass the trial sequential monitoring boundary. In addition, inter-
vention data support increased muscle strength with denosumab
though the concept is supported by minimal animal data. A pilot
study suggests denosumab could improve male fertility in some
circumstances. Despite the kinetic profile favouring delivery to
bone, bisphosphonates may also exert effects on soft tissue tu-
mours and anti-inflammatory effects as well as potentially ame-
liorating chronic pain. Of particular note it remains controversial
yet hugely important if and how potent antiresorptives can modify
body composition and cardiovascular risk.

Conclusions: There is mounting indirect evidence and post-
hoc trial evidence to support evaluating potent bone resorp-
tion inhibitors in clinical trials powered to assess non-skel-
etal outcomes of major public health impact such as
frailty, falling, breast cancer, atherosclerosis and diabetes.

Disclosures: institutional research grants and personal fees from
UCB, Pharmacosmos and Kyowa-Kirin as well as speakers fees
from Gedeon Richter and Amgen.
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PL6
MANAGEMENT OF OSTEOPOROSIS IN MULTI-
ETHNIC POPULATIONS

M. Chandran’

'Singapore General Hospital, Singapore, Singapore

Professor Manju Chandran

Senior Consultant and Director

Osteoporosis and Bone Metabolism Unit

Singapore General Hospital

Clinical Professor, DUKE NUS Medical School, Singapore
Chairperson, Asia Pacific Consortium on Osteoporosis (APCO)

+ The meanings of ethnicity and race are complex, convoluted,
and intertwined. Ethnicity is a complex social construct. The
descriptor can be employed as a supplement to a person’s race
and is used to refer to social groups of a common ancestry
and shared culture.

+ There is evidence that variations in BMD and osteoporosis
exist between major racial and ethnic groups. What reference
database to use for defining osteoporosis based on T-scores
is a matter of debate.

+ There is also emerging evidence that racial and ethnic dis-

parities in osteoporosis outcomes and management exist

with many factors such as socio-demographics, biological
risk factors, and health behaviors accounting for these differ-
ences

Variations in ethnicity-specific fracture risk also exist.

+ How does one determine intervention thresholds in popula-
tions that are multi-ethnic? Do we use ethnic specific interven-
tion thresholds, or do we use a non-ethnic specific universal
intervention threshold in that population?

This presentation will focus on 4 major issues

+ Ethnic variations in BMD and their impact on T-scores

+ Fracture risk differences between ethnicities

+ Determining fracture risk probability-based
thresholds in multi-ethnic populations

+ Is it possible to circumvent ethnic disparities in osteoporosis
assessment and management.

intervention
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PL7
HOW SHOULD WE DEFINE SARCOPENIA? PAST,

PRESENT AND FUTURE PERSPECTIVES
A. J. Cruz-Jentoft’

'Servicio de Geriatria. Hospital Universitario Ramén y Cajal
(IRYCIS), Madrid, Spain

The term “sarcopenia”, initially coined during a late-eighties con-
ference on nutrition and body composition, aimed to describe the
age-related decline in lean body mass - a surrogate measure of
skeletal muscle mass. Subsequent research revealed that while
measures of lean mass (commonly assessed via DXA or BIA) fell
short in predicting functional outcomes - specifically mobility,
one of the main functions of skeletal muscle -, muscle function
emerged as a more reliable predictor.

Around 2010, consensus meetings across different continents
published updated definitions of sarcopenia. Despite slight varia-
tions, these definitions agreed in including muscle function (usu-
ally defined by muscle strength and body physical performance)
in the concept of sarcopenia. Consequently, sarcopenia was con-
ceptualized as an organ insufficiency (muscle failure) character-
ized by reduced muscle mass, low muscle strength and reduced
physical performance, using different frameworks and cut-off
points. This functional redefinition swiftly demonstrated clinical
significance, propelling research that established sarcopenia’s
predictive capacity for critical outcomes such as mortality, dis-
ability and falls. These new facts were incorporated to a second
wave of key sarcopenia definitions, that emphasized the pivotal
role muscle strength in this condition.

However, recent challenges have surfaced. First, disparities
among definitions across continent seem to be hindering both re-
search and the universal integration of sarcopenia detection and
management into routine clinical practice. Second, the incorpora-
tion of new disciplines to sarcopenia research - where body com-
position assessment (typically via CT scans) are available but
functional measures are lacking - has revived the erroneous attri-
bution of the word sarcopenia to name a reduced muscle mass.
This is an error, as low muscle mass not only defines sarcopenia,
but also malnutrition and cachexia.

Encouragingly, major consensus groups have now united under
an initiative named Global Leadership Initiative in Sarcopenia
(GLIS). This collaborative effort has produced an updated con-
ceptual definition of sarcopenia, aiming for global applicability,
with an operational definition currently in development. These ad-
vancements will be presented at the conference.
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PL8
SARCOPENIA MANAGEMENT: MUSCLE-TARGETED

INTERVENTIONS FOR HEALTHY AGEING
A. Cherubini’

'Geriatria Accettazione geriatrica e Centro di Ricerca per l'invec-
chiamento IRCCS INRCA and Universita Politecnica delle Marche,
Ancona, Italy

Objective(s): to present evidence based interventions for the
management of sarcopenia.

Material and Methods: extensive literature review.

Results: There is currently no drug which is approved for
the prevention and treatment of sarcopenia. Therefore, its
management is based on non-pharmacological interventions.
Overall all existing guidelines strongly recommend resistance
training to improve muscle strength, muscle mass and physical
function in sarcopenic older patients based on moderate quality
evidence. A recent meta-analysis on 42 RCTs confirms that re-
sistance exercise combined with balance or aerobic exercise can
ameliorate strength and physical function, measured by means
of different tests. Moreover, resistance exercise, with or without
nutritional supplementation, and in combination with aerobic and
balance exercises, has a positive impact on quality of life (moder-
ate evidence). A protein rich diet is also recommended, although
the quality of evidence is low. The referral of older patients with
sarcopenia to a dietician or a nutritionist might be considered.
An adequate intake of proteins should be preferably implemented
in combination with exercise. Other non-pharmacological inter-
ventions, e.g. vitamin D or omega 3 polyunsaturated fatty acid
supplements, still lack a sufficient level of supporting evidence.
Conclusion(s): A multicomponent personalized non pharmaco-
logical intervention based on resistance exercise training, alone
or combined with other types, i.e. aerobic and balance exercise,
associated with adequate nutrition, i.e. adequate intake of pro-
teins, is recommended in sarcopenic older people. There are on-
going studies to identify drugs for the prevention and treatment
of sarcopenia.

PL?
NEW PERSPECTIVES IN OSTEOARTHRITIS

MANAGEMENT
A. Mobasheri'234

"Research Unit of Health Sciences and Technology, Faculty of
Medicine University of Oulu, Ouly, Finland, 2Department of Re-
generative Medicine, State Research Institute Centre for Innova-
tive Medicine, Vilnius, Lithuania, *Department of Joint Surgery,
First Affiliated Hospital of Sun Yat-sen University, Guangzhou,
Guangdong, China, “World Health Organization Collaborating
Center for Public Health Aspects of Musculoskeletal Health and
Aging, Université de Liege, Liege, Belgium

Osteoarthritis (OA) is the most common form of arthritis and a
major contributor to pain and reduced mobility globally. OA is a
mechano-inflammatory characterized by the gradual breakdown
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of articular cartilage and other joint tissue structures, and the
subsequent development of inflammation, pain, stiffness, and
reduced joint function. New perspectives in OA management rep-
resent a shift from traditional symptom management with phar-
macological pain medications toward more holistic, patient-cen-
tered, self-managed and science-driven approaches to address
this common and debilitating joint condition. The European
Society for Clinical and Economic Aspects of Osteoporosis, Os-
teoarthritis and Musculoskeletal Diseases (ESCEQ) has recently
performed a review of multimodal/multicomponent approaches
for knee OA therapy (Veronese et al., 2022). The new perspectives
aim to address expectations of patients, healthcare providers and
regulators. The emerging approaches in OA management aim to
improve patient outcomes, slow disease progression, and en-
hance overall quality of life. There is increasing emphasis on the
importance of weight management, exercise, diet and lifestyle.
Disease modification with disease-modifying OA drugs (DMOADs)
remains a very challenging but active area of research and devel-
opment. The identification and validation of specific biomarkers
associated with OA can assist in early diagnosis and monitoring
of disease progression. However, there are currently no biomark-
ers that can be used to predict patient responses to various inter-
ventions, thus highlighting a major gap in the availability of tools
for developing individualized treatments and precision medicine.
Regenerative medicine approaches, including stem cell therapies,
gene therapies and platelet-rich plasma (PRP) injections, are be-
ing investigated for their potential to repair damaged joint tissues
and promote healing, but none of these have been approved by
regulators. In the absence of effective disease modifying and re-
generative treatments, there is increasing recognition of lifestyle
factors, such as diet, exercise, weight management, sleep quali-
ty and mental health in OA management. Lifestyle modifications
can help reduce pain and improve function in OA patients, and
behavioral interventions are gaining importance in pain manage-
ment. Digital health and wearable technologies have the poten-
tial to transform clinical practice and the design of clinical trials.
Mobile apps, wearable devices, and telemedicine can be used to
monitor OA patients' symptoms, activity levels, and adherence to
treatment plans. These technologies can provide real-time data
to healthcare providers for more effective management and inter-
vention. Digital technologies are also likely to impact on patient
education and shared decision-making, empowering patients
with better knowledge about their condition, allowing them to
self-manage their symptoms (Healey et al., 2023), and involv-
ing them in shared decision-making processes, leading to better
treatment adherence and patient satisfaction. In the future, OA
management will involve multi-disciplinary teams and collabora-
tive care models involving various healthcare professionals, such
as rheumatologists, orthopedic surgeons, physical therapists,
pain specialists, and nutritionists, can provide comprehensive
and personalized care for OA patients. These new perspectives
in OA management represent a shift toward more holistic, pa-
tient-centered, self-managed and science-driven approaches to
address this common and debilitating joint condition. Continued
research, innovation, and collaboration among healthcare provid-
ers, researchers, and patients are essential to further advance the
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field of OA management.
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PRECISION MEDICINE APPROACHES IN THE
ASSESSMENT OF FRACTURE RISK

N. Harvey'

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton , United Kingdom

Established guidelines for the management of osteoporosis have
traditionally focused on the question of treatment versus no treat-
ment. However, we now have an enviable range of medications
to improve bone mineral density across both antiresorptive and
now anabolic mechanisms. Recent head-to-head studies have
demonstrated superiority of teriparatide and romosozumah, com-
pared with oral antiresorptives, both in terms of rapidity of onset
and magnitude of effect. These findings have fuelled moves in-
ternationally, initially from ESCEOQ, supported by I0F, to promote
a stratified approach to treatment, with choice of medication
personalised according to baseline fracture risk. Different organ-
isations espouse different definitions of very high fracture risk in
this stratified approach, with the I0F-ESCEO favouring an abso-
lute fracture probability threshold based on the European Guide-
lines using FRAX®. Whilst baseline fracture probability permits
personalisation of treatment, with anabolics targeted to those at
very highest risk, new understanding of genetic instruments for
bone mineral density, and artificial intelligence approaches to risk
assessment in big datasets, have suggested methods to stratify
individuals at the level of healthcare systems. In future pathways
linking together such assessments, it may be possible to identify
those likely to be at high fracture risk on the basis of information
held in a reimbursement database. These individuals could then
be invited for subsequent clinical assessment and treatment,
using FRAX and measurement of bone mineral density. In this
presentation, | will review ways in which medication choices may
be personalised to individuals, based on factors such as fracture
risk, genetics and other considerations, and how these approach-
es might be synthesised into an integrated clinical pathway.
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COMPARATIVE EFFECTIVENESS OF DENOSUMAB
VERSUS BISPHOSPHONATES AMONG TREATMENT-
EXPERIENCED POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS IN THE U.S. MEDICARE PROGRAM

J. R. Curtis?, T. Aurora?, Y. Liu", T.-C. Lin®, L. Spangler?, V. C.
Brunetti*, R. K. Stad®, M. Mcdermott?, B. D. Bradbury?®

'University of Alabama at Birmingham, Birmingham, United
States, 2Foundation for Advancing Science, Technology, Edu-
cation and Research, Birmingham, United States, *Amgen Inc.,
Thousand Oaks, United States, ‘Amgen Ltd., London, United
Kingdom

Objectives

Although clinical trials have shown that transitioning from bis-
phosphonates (BP) to denosumab (Dmab) increases bone min-
eral density at key skeletal sites more than remaining on BP, ev-
idence from head-to-head studies evaluating fracture outcomes
is lacking. This retrospective observational study compared the
effectiveness of Dmab versus BP in reducing fracture risk among
treatment-experienced women with postmenopausal osteoporo-
sis (PMO) in the U.S.

Methods

Female Medicare fee-for-service beneficiaries > 66 years of age
with prior history of treatment with an oral B, who newly initiated
Dmab (n~108,000), a different oral BP (alendronate, ibandronate,
or risedronate; n=100,649), alendronate (Aln; n=53,165), or zole-
dronic acid (ZA; n=35,100) between Jan 1, 2012 to Dec 31, 2018
were followed from treatment initiation (index date) until the first
instance of a fracture, treatment discontinuation (defined as the
end of exposure + 60-day gap) or switch, Medicare disenrollment,
death, end of available data (Dec 31, 2019), or 5 years post-index
date. A doubly robust inverse-probability of treatment (weights
estimated from multivariate logistic regression models) and cen-
soring (weights estimated from multivariate Cox Proportional
Hazards regression models) weighted function was used to esti-
mate the relative risk (RR) associated with the use of Dmab com-
pared with oral BP, Aln, and ZA for hip, nonvertebral (NV; includes
hip, humerus, pelvis, radius/ulna, other femur), non-hip, nonverte-
bral (NHNV), hospitalized vertebral (HV), and major osteoporotic
(MOP; nonvertebral and hospitalized vertebral) fractures for the
overall study period and by year of follow-up.Results

Over a maximum of 5 years of follow-up, Dmab reduced the risk
of hip fracture by 45% (RR=0.55; 95% Cl: 0.42-0.68), 37% (0.63;
0.51-0.75), and 38% (0.62; 0.32-0.91), and reduced the risk of
MOP fracture by 31% (0.69; 0.61-0.76), 25% (0.75; 0.67-0.82), and
31% (0.69; 0.57-0.82) compared with oral BP, Aln, and ZA respec-
tively (Figure). Similar results were observed for NV, NHNV, and
HV fractures, with an increase in the magnitude of fracture risk
reduction with increasing duration of exposure across all fracture
outcomes.

Conclusion

In a large cohort of treatment-experienced women with PMO, we
observed robust, clinically meaningful reductions in the risk of
hip, NV, NHNV, HV, and MOP fractures for patients on Dmab com-
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pared to oral BP, Aln, and ZA; greater reductions in fracture risk

were observed with longer duration of exposure.
Figure. Forest Plot of Relative Risk of Fracture Comparing Denosumab to Alendronate,
Oral BP, and Zoledronic Acid
Alendronate Oral BP
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BMD RESPONSES AT THE LUMBAR SPINE

AND TOTAL HIP IN PATIENTS RECEIVING
ROMOSOZUMAB, DENOSUMAB AND
ALENDRONATE: A POST HOC ANALYSIS OF THE
RANDOMISED FRAME AND ARCH PHASE 3 TRIALS

F. Cosman’, L. Gifre?, K. Poole?, F. Thomasius? B. Lang-
dahl5, P. R. Ebeling®, J. P. van den Bergh?, E. M. Lewiecki®,
J. Timoshanko?®, Z. Wang'®, C. Libanati

'Columbia University, New York, United States, Department

of Rheumatology, Hospital Germans Trias i Pujol, Barcelona,
Spain, *Department of Medicine, University of Cambridge, Cam-
bridge, United Kingdom, “Frankfurter Hormon & Osteoporosezen-
trum, Frankfurt, Germany, *Department of Endocrinology, Aarhus
University Hospital, Aarhus, Denmark, ®Department of Medicine,
School of Clinical Sciences, Monash University, Melbourne, Aus-
tralia, "VieCuri Medical Center & Maastricht University Medical
Center, Maastricht, Netherlands, 8New Mexico Clinical Research
& Osteoporosis Center, Albuguerque, United States, °UCB
Pharma, Slough, United Kingdom, '’Amgen Inc., Thousand Oaks,
United States, ""UCB Pharma, Brussels, Belgium

Objectives: To assess the proportion of postmenopausal wom-
en with osteoporosis (OP) achieving clinically meaningful im-
provements in BMD at both the total hip (TH) and lumbar spine
(LS) over 1 year after treatment with romosozumab (Romo), de-
nosumab (Dmab) or alendronate (ALN) using data from FRAME
(NCT01575834) and ARCH (NCT01631214) studies. Correlations
between overall change in LS and TH BMD for each treatment
were also assessed.

Materials and Methods: For Romo/ALN comparisons, BMD data
from ARCH were utilised; patients were randomised to Romo
210mg monthly (QM) or ALN 70mg weekly for 12 months." For
Romo/Dmab comparisons, BMD data from FRAME were utilised
included women initially randomised to Romo 210mg QM for 12
months and those initially randomised to placebo who then re-
ceived Dmab 60mg Q6M from months 12 to 24.2 Because Dmab
was initiated 1 year after Romo, inverse probability of treatment
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weighting was utilised to normalise differences in BL characteris-
tics between Romo and PBO/Dmab groups.

Proportion of patients achieving >3% and >6% improvements in
TH and LS BMD over 12 months was calculated, as previously re-
ported.3* Correlation between overall percentage improvement in
LS and TH BMD was evaluated for each treatment using Pearson'’s
correlation coefficient (r).

Results: Approximately twice as many women on Romo (72%) vs
ALN (36%) had >3% BMD gains at both sites. These proportions
were 45% and 9%, respectively for >6% BMD gains at both sites
(Fig. 1). For Romo vs Dmab, 76% vs 40%, respectively, had >3%
BMD gains at both sites; 45% vs 8% had >6% BMD gains at both
sites (Fig. 2). Substantially greater proportions of patients failed
to achieve improvements at either site with ALN and Dmab vs
Romo, at both BMD gain thresholds. Correlations between per-
centage improvement in BMD at the LS and TH were stronger for
Romo vs ALN (r=0.43 vs r=0.26) and Romo vs Dmab (r=0.45 vs
r=0.25).

Conclusion: Substantially greater proportions of patients
receiving Romo achieved concurrent, clinically meaningful BMD
improvements of >3%/>6% at both the LS and TH within 1 year
compared with either ALN or Dmab; correlation between overall
percentage improvements at both sites was also stronger with
Romo. Data add to the body of evidence indicating the superiori-
ty of Romo in attaining simultaneous BMD improvements across
relevant skeletal sites in patients with OP.

References: 1. Saag NEJM 2017;377:1417-27; 2. Cosman NEJM
2016;375:1532-431; 3. Cosman Osteoporos Int 2022; 33:1243-
1256; 4. Bolognese J Clin Densitom 2013;16:147-53.
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Figure 1: Proportions of Patients Achieving BMD Improvements of >3% and >6% over 12 Months in ARCH
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CARDIOVASCULAR SAFETY OF ROMOSOZUMAB
IN OSTEOPOROSIS PATIENTS: A TRINETX MULTI-
INSTITUTIONAL RESEARCH NETWORK ANALYSIS

C.-R.Li", H.-T. Lee', Y.-L. Deng'

Taichung Veterans General Hospital, Taichung city, Taiwan

Objective: Romosozumab has been shown to enhance bone
mineral density (BMD) and reduce fracture risk in humans by el-
evating serum biochemical markers of bone formation while si-
multaneously decreasing markers of bone resorption. However,
given the potential link with acute coronary syndrome (ACS), this
article focuses on a comprehensive evaluation of romosozumab's
cardiovascular safety profile. The goal is to ascertain the extent
to which romosozumab may influence the risk of ACS, thereby
ensuring a balanced understanding of its benefits and potential
cardiovascular risks.

Material and Methods: Utilizing the TriNetX database, alongside
the RxNorm drug naming system and International Classification
of Diseases-10 (ICD-10) codes, we identified 7,634 adult osteopo-
rosis patients treated with romosozumab. We designated the ini-
tial administration of romosozumab as the index event. Analytical
statistics were employed to evaluate the safety profile, particular-
ly focusing on the relationship between romosozumab and ACS
within three years following the index event.

Results: In the logistic regression analysis, it was observed that
the presence of chronic kidney disease (CKD) and essential
hypertension are significant risk factors for ACS in patients
treated with romosozumab. Specifically, CKD was associated
with a two-fold increase in the risk (OR: 2.04; 95% CI: 1.24-3.37,
p=0.005), while essential hypertension was linked to an approx-
imately 82% higher risk (OR: 1.82; 95% ClI: 1.14-2.90, p=0.011).
Additionally, a subgroup analysis comparing patients receiving
less than 12 doses to those receiving 13 to 24 doses of romo-
sozumab within three years showed no significant difference in
the risk of ACS (RR: 0.8; 95% Cl: 0.47-1.36), indicating that dos-
age within this range does not significantly alter the likelihood of
ACS occurrence.

Conclusions: The present study uncovered a heightened rate of
ACS in patients with CKD or essential hypertension who were
treated with romosozumab. Moreover, the incidence of ACS
showed no significant variance between patients administered
fewer than 12 doses and those receiving 13 to 24 doses over
a three-year period. For a comprehensive assessment of its
risk-benefit balance, additional long-term and comparative re-
search is crucial to substantiate these safety evaluations.
Disclosures: The authors of this manuscript have no conflict of
interest to disclose.
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THE COMPARATIVE EFFECTIVENESS AND
CARDIOVASCULAR SAFETY OF ABALOPARATIDE
AND TERIPARATIDE IN POSTMENOPAUSAL
WOMEN NEW TO ANABOLIC THERAPY: UPDATE
OF A REAL-WORLD RETROSPECTIVE ANALYSIS

J.-Y. Reginster'? R. Rizzoli®, B. Cortet?, Y. Wang?, J. Chio-
do’, B. H. Mitlak®

'Epidemiology and Health Economics, University of Liege,

Liege, Belgium, 2WHO Collaborating Center for Epidemiology of
Musculoskeletal Health and Ageing, Liége, Belgium, University
Hospitals of Geneva, Geneva, Switzerland, ‘Rheumatology, Lille
University Hospital - Roger Salengro Hospital, Lille, France, °Radi-
us Health, Inc, Boston, MA, United States

Objective A prior real-world retrospective observational cohort
study compared abaloparatide (ABL) and teriparatide (TPTD)
treatment initiated between May 1, 2017 and Jul 31, 2019 (Cos-
man, 0/ 2022). The current study reexamined comparative effec-
tiveness of ABL and TPTD following additional years of clinical
experience; extending the study period through Dec 31, 2021 and
includes a primary effectiveness analysis of time to first hip frac-
ture.

Material and Methods Anonymized claims data from Sympho-
ny Health Patient Source, Osteoporosis Patient Transactional
Datasets were accessed. Index date was the date of the initial
prescription dispensed during the study period. Time to first hip
fracture and other fracture endpoints were compared using a Cox
proportional hazards model. P values were calculated using a log-
rank test.

Results Propensity matching was used to define study cohorts
of women =50 years, new to anabolic therapy with ABL or TPTD
(n=21,676 per cohort) which were well matched on 73 baseline
parameters. Median age was 67 years, 33.8% had a prior fracture
at any time; 22.1% had a fracture in the year prior to index date.
Over 18 months (+30 days follow-up), 245 (1.1%) women in the
ABL and 296 (1.4%) in the TPTD cohort had a hip fracture (HR
[95% CI] 0.83[0.70, 0.98]; P=0.03 [Figure]). Nonvertebral fractures
were reported in 947 (4.4%) women in the ABL and 1078 (5.0%)
in the TPTD cohorts (0.88 [0.80, 0.96]; P=0.003). Major CV events
were balanced between cohorts.
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Kaplan-Meier plot for time to first incidence of fracture
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Manths after first study drug start
Number of patients at risk:
ABL 21676 21647 21606 21593 21568 21545 21508 21486 21463 21432
TPTD 21676 21638 21587 21550 21515 21480 21453 21433 214 21380

Cumulative number of patients with event:
ABL 0 30 70 8 109 131 168 191 213 245

TPTD 0 39 90 126 162 196 223 244 266 296
Conclusions The current study doubles the exposure from the pri-
or study and demonstrates that following 18 months of therapy,
ABL was more effective than TPTD in reducing the incidence of
hip fracture and nonvertebral fracture.
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Aptissen, Expanscience, Lilly, Kyowa-Kirin, MSD, Novartis, Sub-
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ZOLEDRONIC ACID AND DENOSUMAB ARE
COMPARABLE IN DIABETIC OSTEOPOROTIC
PATIENTS: A POPULATION-BASED COHORT STUDY

V. Rouach’, H. Gortler?, Y. Greenman’, G. Chodick?, I. Gold-
shtein*

"Institute of Endocrinology, Diabetes, Hypertension and Metab-
olism, Sourasky Medical Center, Tel Aviv, Israel, Tel Aviv, Israel,
2Medical school, Sackler Faculty of Medicine, Tel Aviv University,
Israel, Israel, Tel Aviv, Israel, *Epidemiology Department, School
of Public Health, Sackler Faculty of Medicine, Tel Aviv University,
Israel, Tel Aviv, Israel, “Maccabitech institute for research and
innovation, Maccabi Healthcare Services, Tel Aviv, Israel

Background: Anti-resorptive therapies are the mainstay of osteo-
porosis management, but evidence of their efficacy in the diabetic
population is limited and comparison between treatments is lack-
ing. A retrospective analysis, presented at the American Society
for Bone and Mineral Research (ASBMR) 2023 Annual Meeting,
suggests that denosumab leads to greater reduction in fracture
risk than zoledronic acid among treatment-naive postmenopausal
women with osteoporosis. However, a recently published com-
parative study suggests higher mortality with denosumab versus
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oral bisphosphonates.

Aim: To assess the association between exposures to zoledronic
acid or denosumab and outcomes of major osteoporotic fracture
and mortality in osteoporotic patients with diabetes type 2.
Methods: The study population was identified by electronic re-
cords of a diabetes registry cross-linked with an osteoporosis
registry of a large healthcare organization in Israel. Index date
was at treatment initiation. The following data was collected:
demographics, Comorbidity Index (CCl), diabetes complications,
bone mineral density (BMD) T-scores, hemoglobin Alc levels,
eGFR, purchase of statins and anti-resorptive agents. Exposure
groups were matched by age, sex and eGFR. Kaplan-Meier curves
were generated to assess the time to outcomes. Multivariable
Cox's proportional hazards survival model was performed.
Results: A total of 27503 diabetic osteoporotic patients were
identified, 13343 (48%) initiated treatment; 12214 (91.5%) start-
ed an oral bisphosphonate, 627 (4.7%) zoledronic acid and 502
(3.7%) denosumab. The median follow-up was 8.9 years.
Compared to zoledronic acid-treated patients, before matching
the denosumab-treated patients were older (75.7 vs 71.9, p<0.01),
had longer diabetes duration (8.4 vs 7.2, p<0.01), were more
frequently treated with insulin (29.7 vs 23.9, p=0.02) and had a
lower eGFR (59.4 vs 75.3, p<0.01). Male/Female ratio, BMI, CCl,
smoking status, alcohol consumption, Hip BMD, HbATc levels,
microvascular complications, hypoglycaemic events and statins
prescriptions were similar. After matching, 400 pairs of subjects
treated with zoledronic acid or denosumab remained. The 5-year
cumulative incidence of fracture and death events were similar in
the two treatment groups (38 vs 31%, and 36% vs 41% respective-
ly). We did not observe any significant differences in the risk of
fracture HR=1.17 (0.78 to 1.75) or death HR=1.12 (0.87 to 1.44)
between these two groups of treatments.

Conclusions: Our findings underscore the comparability of Zole-
dronic Acid and Denosumab in managing osteoporotic fractures
and mortality among diabetic patients, offering valuable insights
for treatment strategies in this vulnerable population.

Key words: anti-resorptive treatment, diabetes, osteoporosis,
fracture prevention, mortality.
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ANTIRESORPTIVE MEDICATION-RELATED
JAW OSTEONECROSIS: AN EUROPEAN
EUDRAVIGILANCE DATABASE-BASED
RETROSPECTIVE COHORT STUDY

S. Ferreira Azevedo', C. Pinto Oliveira’, A. R. Prata’, I.
Cunha', A. Barcelos'

Rheumatology department, Hospital Infante D. pedro- Unidade
Local de Salide Regido de Aveiro, Aveiro, Portugal

Objectives: To compare the occurrence of jaw osteonecrosis
(JON) with denosumab, alendronate and zoledronate, by analyz-
ing real-world data from the European EudraVigilance database.

Methods: Retrospective study using the EudraVigilance, includ-
ing Suspected adverse reactions (SARs) related to denosumab,
alendronate and zoledronate, between 2021-2023. Only SARs
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reported by healthcare professionals in the European Economic
Area were included. A descriptive and comparative analysis was
performed and the Reporting Odds Ratio (ROR) was calculated for
each treatment.

Results: 17644 (6675 denosumab, 4983 alendronate, and 5986
zoledronate-related) SARs were reported. 258 denosumab, 125
alendronate, and 292 zoledronate-related JON cases were includ-
ed. (Figure 1).

For all treatments, most patients were female between 65-85
years. The most common treatment indication was “Osteoporo-
sis” for denosumab (58.5%) and alendronate (86.4%), while zole-
dronate was mostly prescribed in “Oncologic context” (69.2%).
Regarding denosumab reports, most patients had recovered or
were recovering (56.9%), and the percentage of those not recover-
ing was higher in the elderly (> 64 years) (p<0.05). The percentage
who recovered with sequelae was higher in patients older than
85 years (p<0.05), and patients with “Oncologic context” recov-
ered more frequently compared to patients with “Osteoporosis”
(p<0.05). Regarding the presence of seriousness criteria, most
patients with “disability” did not recover (p<0.05). In contrast with
denosumab, most patients under alendronate or zoledronate did
not recover (66.7%). While this percentage was higher in the el-
derly under alendronate (p<0.05), no differences were found in
the zoledronate group.

Comparing the risk of JON between the three treatments, based
on the ROR, we found a higher risk with zoledronate [ROR 1.35
Cl (1.14-1.59)]. The lowest risk was found for denosumab [ROR:
0.74 CI (0.63-0.68)]. The risk associated with alendronate treat-
ment was equivalent to the others [ROR: 1.06 CI (0.86-1.31)].
Conclusion:

In our analysis zoledronate treatment demonstrated a higher in-
cidence of JON, while denosumab represented the safest drug.
However, indication for the use of zoledronate was mostly an on-
cologic context, which implies a more intensive treatment. There-
fore, our findings must be interpreted with caution. JON account-
ed for 12.5% to 17.9% of all SARs, in line with the current evidence
of its infrequent occurrence.
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CLINICAL IMPACT OF ACUTE SYMPTOMATIC
VERTEBRAL FRACTURES IN THE UNITED STATES: AN
OBSERVATIONAL STUDY

N. Binkley', M. Mcdermott? E. Yeh?, J. Lane?, J. Cheung?,
M. Amet* F. Cosman®

"University of Wisconsin, Madison, United States, 2Amgen Inc,
Thousand Oaks, United States, *Weill Cornell Medical College,
New York, United States, “Adelphi, Bollington, United King-
dom, 3Columbia University, New York, United States

Objectives: To characterize pain status (frequency, severity,
persistency) and effect on activities of daily living (ADLs) in
patients with symptomatic vertebral fractures (VF).

Materials and Methods: This was an observational, cross-
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sectional, survey of patients age >50 years with >1 symptomatic
osteoporotic VF within the last 36 weeks (wks) confirmed by
spine imaging, recruited from July 2022 to August 2023 at 7 clin-
ical sites across the United States. Data were collected through
a one-time patient survey and retrospective medical chart review,
and analyzed descriptively. Patients described their pain level and
pain characteristics.

Results: Of the 117 patients enrolled, most were postmenopausal
women (82%), white (92%), and 260 years of age (95%); 38% of
patients were recruited within 12 wks, 39% within >12-24 wks, and
23% within >24-36 wks of having a symptomatic VF. Index VF was
confirmed by x-ray (56%), MRI (49%), CT scan (33%), and/or DXA
(15%). As shown in Fig 1A, within the first 12 wks of an acute
symptomatic VF, pain was reported as constant/steady by 41%
of patients. After 12 wks, the proportion who reported constant/
steady pain was lower but still more than 20% in patients who had
a VF >24-36 wks earlier; at that time, more than 80% of patients
reported at least intermittent pain. 43% reported high pain sever-
ity (between 7-10) within the first 12 wks following VF, and 30%
and 36% reported high severity at >12-24 wks and >24-36 wks,
respectively. The most common movements that increased pain
were standing up (56%), bending down (54%), and lifting (43%).
In general, patients reported a negative impact of VF on various
ADL, with housework and walking being most impacted (Fig 1B).
Conclusion: In this cross-sectional study, back pain persisted and
affected ADL in the majority of patients after 24 wks. Even >24-36
wks after a VF, 84% of patients experienced constant/steady or
periodic/intermittent pain. ADLs that were difficult to complete
required movements that patients often reported as precipitating
pain. Acknowledging the study limitations of cross-sectional de-
sign and small numbers enrolled at different times from VF, par-
ticularly in the >24-36-wk group, these data provide insight into
the impact of VF on patients and emphasize the importance of
VF prevention.
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Figure 1 {A) Patient reported pain type experienced over 7 days (B) Patients’ ratings on their ability to
perform said activity on a scale of 1 to 10, with 0 = not limited at all and 10 = extremely limited.
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MULTIMORBIDITY AND RISK OF FALLS, FRACTURES,
AND JOINT REPLACEMENTS OVER TWO DECADES:
FINDINGS FROM THE HERTFORDSHIRE COHORT
STUDY

L. D. Westbury', C. Pearse’, R. Rambukwella’, K. A. Ward’,
C. Cooper’, E. M. Dennison’

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton, United Kingdom

Objective

While multimorbidity is known to be associated with risk of com-
mon musculoskeletal conditions, little is known about the rela-
tionship between comorbidity burden and the risk of subsequent
development of conditions of musculoskeletal ageing, specifical-
ly risk of fractures, falls and joint replacements. We examined this
in the community-dwelling Hertfordshire Cohort Study.

Material and Methods

Data were analysed from 2997 individuals (age 59-73 at base-
line). Outcomes (fractures, falls and lower limb joint replace-
ments) were identified using ICD-10 and OPCS-4 codes from Hos-
pital Episode Statistics data, available from baseline (1998-2004)
until December 2018. Number of systems medicated (a marker
of morbidity level) in relation to risk of outcomes was examined
using sex-stratified Cox regression.

Results

Among both men and women, a greater number of systems med-
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icated was related to increased risk of falls (p<0.001) and lower
limb joint replacements (p<0.003). More systems medicated was
only related to increased risk of fracture among women (p<0.001
among women and p=0.186 among men). Graded associations
were observed for higher risks of fracture among women as the
number of systems medicated increased. In contrast, a threshold
effect was observed for falls among men and women with much
higher risk of falls among men and women with at least two sys-
tems medicated compared to those who had less than two. Simi-
larly, men and women with more than two systems medicated had
much higher risks of a lower limb joint replacement compared to
those with two systems medicated or less.

Conclusions

Higher numbers of systems medicated was associated with in-
creased risk of adverse health outcomes related to poor musculo-
skeletal health in older community-dwelling adults, with a thresh-
old effect observed for falls and lower limb joint replacements.
Intervention strategies to reduce multimorbidity among middle
aged and older people may reduce the incidence of fractures, falls
and joint replacements.
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TEN-YEAR FOLLOW-UP OF FRACTURE RISK

IN A SYSTEMATIC POPULATION-BASED
SCREENING PROGRAMME: THE RISK-STRATIFIED
OSTEOPOROSIS STRATEGY EVALUATION (ROSE)
RANDOMISED TRIAL

T. G. Petersen’, B. Abrahamsen’, M. Hgjberg? M. J. Roth-
mann?, T. Holmberg*, J. Gram?®, M. Beck®, K. E. Akesson’,
K. M. Javaid®, A. P. Hermann®, K. H. Rubin’

'Research unit OPEN, department of clinical research, Univer-
sity of Southern Denmark, Odense, Denmark, 2Department of
Internal Medicine, Hospital of Southern Norway, Arendal, Norway,
Arendal, Norway, *Steno Diabetes Center, Odense University
Hospital, Odense, Denmark, Odense, Denmark, *Centre for
Childhood Health, Copenhagen, Denmark, Copenhagen, Den-
mark, *Department of Endocrinology, Esbjerg Hospital, University
Hospital of Southern Denmark, Esbjerg, Denmark, ®Department
of Political Science and Public Management, University of
Southern Denmark, Odense,, Odense , Denmark, “Clinical and
Molecular Osteoporosis Research Unit, Department of Clinical
Sciences, Lund University, Malmo, Sweden and Department of
Orthopaedics, Skane University Hospital, Malmd, Sweden, Lund,
Sweden, ®Nuffield Department of Orthopaedics, Rheumatology
and Musculoskeletal Sciences, University of Oxford, the United
Kingdom, Oxford, United Kingdom, *Research Unit for Endocrinol-
ogy, Odense University Hospital, Odense, Denmark; University of
Southern Denmark, Odense, Denmark

Objective: Primary aim is to assess the effectiveness of the ROSE
programme in reducing the incidence of major osteoporotic frac-
tures (MOF) over a ten-year follow-up period. Secondary objec-
tive: impact on the incidence of hip fractures, all fractures, and
mortality.

Material and Methods: This ten-year follow-up of the ROSE ran-
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domized trial tested the effectiveness of a screening program
utilizing the Fracture Risk Assessment Tool (FRAX) to select
women for DXA scan to guide subsequent standard osteoporosis
treatment. Women residing in the Region of Southern Denmark,
aged 65-80, were randomised (single masked) into a screening or
a control group and subsequently approached by a mailed ques-
tionnaire in 2010/11. Based on the questionnaire, women in the
screening group with a FRAX value >15% were invited for DXA
scanning. Fracture outcomes were derived from nationwide reg-
isters.

Results: During follow-up, 7,355 MOFs were observed. No differ-
ences in MOF incidence were identified, comparing the 17,072
women in the screening group with the 17,157 controls in the
intention-to-treat analysis (IRR 1.01, 0.95;1.06). However, per-pro-
tocol, women DXA-scanned exhibited a 16% lower incidence of
MOF (IRR 0.84, 0.76;0.92) than controls with a FRAX value >15%.
Similar trends were observed for hip fractures, all fractures, and
mortality.

Conclusion: The ROSE program had no statistical significant
effect on osteoporotic fracture incidence or mortality in the
total screened population. However, it demonstrated a bene-
fit in terms of risk reduction for women at moderate to high
risk who underwent the DXA scan intervention. In other words,
the intervention was effective in the prespecified moderate
or high risk population (FRAX>15%) in which DXA examina-
tion and a clinical path to treatment was offered, but the over-
all fracture burden in the community was not reduced by this
strategy. Hence, the use of self-administered questionnaires as
screening tools may not be an efficient approach for systemat-
ic screening due to the low and differential screening uptake.

for ici vs. control FRAX>15%: DXA scanned vs. control
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ELEVATED FRACTURE RISK IN A DANISH

COHORT WITH TYPE 2 DIABETES MELLITUS AND
MICROVASCULAR DISEASES

M. Nasser', T. Grgnborg?, F. Kristensen? R. Thomsen?, A.
Vaag?, J. Nielsen’, K. Hgjlund', M. Olsen? P. Vestergaard?®,
R. Eastell5, M. Frost’

"Department of Clinical Research, University of Southern
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Denmark, Odense, Denmark, 2Department of Clinical Epidemi-
ology, Aarhus University Hospital, Aarhus, Denmark, *Steno
Diabetes Center Copenhagen, Copenhagen, Denmark, “Depart-
ment of Medicine and Steno Diabetes Center Zealand, Holbaek,
Denmark, 5Steno Diabetes Center North Denmark, Aalborg,
Denmark, SAcademic Unit of Bone Metabolism, University of
Sheffield, Sheffield, United Kingdom

Objective: Microvascular diseases (MVD) in type 2 diabetes
mellitus (T2D) are associated with alterations in the bone
microarchitecture, but their association with fracture risk is
unclear. We investigated whether MVD (retinopathy, nephropathy,
and neuropathy) are associated with higher fracture risk in
persons with recently diagnosed T2D.

Material and Methods: We identified 10491 persons with recently
diagnosed T2D, enrolled in the Danish Centre for Strategic
Research in Type 2 Diabetes cohort between 2010 and 2022. The
primary outcomes were any hospital-diagnosed fracture (except
facial and cranial), and major osteoporotic fractures (MOF),
defined as clinical vertebral, hip, humerus, and forearm fractures,
in persons with hospital-diagnosed MVD versus without MVD.
We used Cox proportional hazard models to calculate crude and
adjusted hazard ratios (aHRs).

Results: During a median follow-up of 7.6 years IQR (3.5; 9.7), the
rates of any fracture were higher in persons with T2D and MVD
versus no MVD (aHR 1.31; 95% ClI [1.15; 1.51]), and a higher nu-
merically rate was observed in men (aHR 1.41 [1.15; 1.72]) than
women (aHR 1.21 [1.00; 1.46]) (p-interaction = 0.76). Similarly,
MOF rates were elevated in persons with MVD (aHR 1.33 [1.09;
161]), and a higher numerically rate was observed in men (aHR
1.43 [1.04, 1.96] than women (aHR 1.26 [0.98, 1.61]) (p-interac-
tion = 0.80). The rates for any fracture and MOF were particularly
highest in persons with neuropathy (aHR 1.49 [1.24; 1.78] and
aHR 1.54[1.19; 1.99], respectively).

Conclusion: Fracture risk is elevated in persons with T2D and
MVD, particularly those with neuropathy.
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ALARMING INCREASE IN BURDEN OF SPINAL
FRACTURE IN THE MIDDLE EAST AND NORTH
AFRICA: A 30-YEAR SECONDARY ANALYSIS OF
THE GLOBAL BURDEN OF DISEASE STUDY 2019

A. H. Hoveidaei', A. Ghaseminejad-Raeini?, M. S. Khon-
jiz, A. Azarboo?, S. H. Hosseini-Asl? K. Pirahesh?

'Sports Medicine Research Center, Neuroscience Institute,
Tehran University of Medical Sciences, Tehran, Iran, 2School of
Medicine, Tehran University of Medical Sciences, Tehran, Iran

Objective:

Particularly in the elderly, spinal fractures are among the most fre-
quent injuries associated with osteoporosis. Despite the region's
ageing population, rising osteoporosis incidence, and devastating
ongoing conflicts, the epidemiology and burden of spine fractures
remain unexplored in the Middle East and North Africa (MENA).
This investigation's primary goal was to look into the overall inci-
dence and years lost due to disability (YLDs) of spinal fractures
over the past thirty years in MENA, implementing data from the
global burden of diseases (GBD) 2019.

Material and Method:

The incidence and YLD of spinal fractures in 21 MENA countries
from 1990 to 2019 were examined in this cross-sectional study
utilizing GBD data. Using a linear regression model, time-trend
analysis was carried out, and the beta coefficient and P value
were provided. Estimates were provided for various genders and
age groups. Additionally, LOESS regression was used to exam-
ine the connection between the sociodemographic index and the
prevalence of spinal fractures. Lastly, research was done on the
distribution of spinal fracture causes. Python was utilized to cre-
ate the graphs, and IBM SPSS was used to perform all analyses.
Results:

The overall incidence rate of spinal fractures in MENA was 111.47
[82.24 to 157.55] in 2019. Both incidence (B = 0.716, p-val-
ue<0.001) and YLDs (B = 0.616, p-value<0.001) seemed to be in-
creased annually since 1990, against the decreasing global trend.
In general, spinal fractures were more frequent in males. However,
in older population, females surpassed males. Although, Afghan-
istan had the highest incidence (301.15 [130.1 to 688.01]) and
YLDs (20.27 [7.82 to 48.02]) rate in 2019, Saudi Arabia showed
the most significant annual increase compared to other countries
(For incidence = B = 0.935, for YLD = B = 0.960). Fracture burden
had a negative correlation with SDI. The most frequent causes of
spinal fractures were conflict and terrorism (33.13%), and falling
(30.23%). In some of the countries such as Afghanistan, Pales-
tine, and Syrian Arab Republic conflict and terrorism yielded more
than 60% of incident fractures.

Conclusion:

The study's findings indicate that the MENA region has an alarm-
ing spine fracture epidemiology. It seemed that war-related inju-
ries played a significant role worsening the burden of this fatal
fracture. Health professionals and legislators at all levels should
be persuaded to include preventative techniques in the program
by the gradual increase in spine fractures over the last 30 years.
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Figure 1. Age-standardized incidence rate of spinal fractures from 1980 to 2019 in male and females across MENA countries. The relationship
betwean SDI is i
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DIMINISHING RETURNS OF FALL PREVENTION ON
HIP FRACTURE WITH AGE

M. Lorentzon’, H. Johansson’, N. Harvey?, E. Liu®, M. Schi-
ni4, L. Vandenput?, E. McCloskeys, J. Kanis?®

'Sahlgrenska Osteoporosis Centre, Institute of Medicine, Univer-
sity of Gothenburg, Sweden, MdlIndal, Sweden, 2MRC Lifecourse
Epidemiology Centre, University of Southampton, Southampton,
UK, Southampton, United Kingdom, *Mary MacKillop Institute for
Health Research, Australian Catholic University, Victoria, Austra-
lia, Melbourne, Australia, “Department of Oncology & Metabo-
lism, Metabolic Bone Centre, Northern General Hospital, Univer-
sity of Sheffield, Herries Road, Sheffield, S5 7AU, UK, Sheffield,
United Kingdom, 5Centre for Metabolic Bone Diseases, University
of Sheffield Medical School, UK, Sheffield, United Kingdom

Objectives

We have previously demonstrated in a meta-analysis of 40 co-
horts including 606,715 women,’ that a fall history during the last
year was associated with an increased risk of hip fracture. An
interaction was observed between fall history and age. The risk
of hip fracture in those with a fall history was lower in an 80-year-
old woman (HR (95% Confidence Interval) 1.30 (1.23-1.38)) than
in a 50-year-old woman (HR 2.21 (1.68-2.90)). Thus, fall history
is of lesser importance in the population with the highest hip
fracture incidence. This study aimed to determine the population-
attributable risk (PAR) for hip fracture due to increased fall risk
in women.

Materials and methods

Fall history associated attributable risk (AR, %) for hip fracture
was calculated (100-(1-1/relative risk (HR))) for women per
age stratum, using previously calculated HRs." The population
attributable risk (PAR,%) of hip fractures in the female population
(50 years and older) that could be prevented if the fall history-
mediated risk increase could be eliminated, was calculated
as 100-P, -(HR-1)/1+P_ -(HR-1)] where P, was the exposed
proportion of the population (i.e. the proportion fallers).

Results

The proportion of fallers increased progressively with age from
24.6% at age 50-54 years to 45.5% at age 90-94 years. In contrast,
the AR due to falls decreased, from 54.8% at age 50-54 years to
8.3% at age 90-94 years, and the PAR, or the proportion of frac-
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tures in the total population that could be prevented if the risk
increase induced by fall history was eliminated, diminished with
age, from 23.9% in women 50-54 years old to 3.9% in women 90-
94 years old (Figure).

Conclusions

Despitetheincreasingproportion of fallers with age, theimportance
of fall history as a risk factor for hip fracture in women diminishes
markedly with age, which results in a much lower PAR in older than
inyounger women. These results suggest that preventing falls may
be a more effective way to reduce hip fracture numbers in younger
than older women, who are the most likely to sustain hip fractures.
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PREDICTING THE ONSET OF END-STAGE KNEE
OSTEOARTHRITIS OVER TWO- AND FIVE-YEARS
USING MACHINE LEARNING

Z. Salis", J. Driban? T. Mcalindon?®

"University of Geneva, Geneva, Switzerland, 2UMass Chan
Medical School, Worcester, United States, *Tufts Medical Center,
Boston, United States

Background:

Knee Osteoarthritis (KOA) is a leading cause of disability with
nearly a quarter of adults over 40 affected worldwide. Despite its
widespread impact, no approved pharmacological solution exists
to halt, slow, or reverse the progression of KOA. One of the main
challenges in the KOA research aiming to find a cure is using to-
tal knee replacement (TKR) as an outcome, as many regulatory
agencies rely on it to show the improvements in progression in
knee osteoarthritis (KOA). However, the decision to undergo TKR
is influenced by various factors beyond disease progression, such
as education, income, and health insurance. To address these lim-
itations, we recently validated a new outcome, namely, end-stage
KOA (eskOA). A knee was classified as having eskOA if it met
either of the following criteria: 1) Displaying moderate to severe
KOA symptoms (defined as a combined WOMAC pain and dis-
ability score of 12 or above) in conjunction with the most severe
radiographic KOA (i.e., KL grade = 4, the maximum KL grade); 2)
Exhibiting intense KOA symptoms (a combined WOMAC pain and
disability score of 23 or more) alongside persistent knee pain and
either mild or moderate radiographic KOA (i.e., KL grade = 2 or
3). Unlike TKR incidence, eskKOA is an endpoint that represents
the advanced stage of KOA, independent of external factors in-
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fluencing TKR decisions. Furthermore, an esKOA and change in
esKOA predict the subsequent occurrence of TKR. Given the lack
of a cure, tools that can predict the progression of KOA would be
invaluable. Predictive tools can enhance the efficacy of clinical
trials by identifying appropriate candidates and ensuring that par-
ticipants are likely to show disease progression during the trial
period.

Objectives:

To enhance future trials that use esKOA as an outcome, our study
focuses on developing and validating a machine-learning tool to
identify individuals likely to develop esKOA within 2 to 5 years. We
also aim to implement an online tool delivering the prediction of
esKOA for 2 to 5 years based on the developed machine learning
algorithm.

Methods:

Using the Osteoarthritis Initiative (OAI) data, we trained the
models with 3,259 participants and validated them with 616
participants. The Multicenter Osteoarthritis Study (MOST) data,
consisting of 1,795participants, was employed for external vali-
dation. Our primary outcome was predicting the onset of esKOA
at 2-to-2.5 years and 4-to-5 years. Our analysis considered 40
candidate predictors, including demographics, clinical history,
physical examination, and X-ray evaluations. We also evaluated
the models with top nine predictors among the 40 predictors. Us-
ing the models with nine predictors, we developed an online tool
that predicts the probability of progression to esKOA at 2-to-2.5
years and 4-to-5 years.

Results:

The Area Under Curve (AUC) obtained from external validation
(i.e., MOST) using 40 predictors at 2.5 years was 0.861 (95%
Cl 0.832 to 0.886), and at 5 years was 0.854 (95% CI 0.830 to
0.877). The models with nine predictors showed comparable per-
formance (Figure 1). Using the nine predictors, we developed an
online tool that can be found at the following link: https://eskoa.
shinyapps.io/tool/.

Conclusion:

Our study unveils a robust, externally validated machine learning
tool proficient in predicting the onset of esKOA over the next 2 to
5 years. Our screening tool can lead to more efficient KOA trials.
Figure 1. Receiver operating characteristic (ROC) curves show-
ing the performance of models for prediction of esKOA at 2-to-
2.5 years and 4-to-5 years, using nine predictors. A) Validation
Dataset (OAl) at 2 years. B) Validation Dataset (OAl) at 4 years.
C) External Validation Dataset (MOST) at 2.5 years. D) External
Validation Dataset (MOST) at 5 years. Red Points show the corre-
sponding True Positive Rate (TPR) and False Positive Rate (FPR)
for the selected thresholds. AUC: Area Under Curve; MOST: Multi-
center Osteoarthritis Study; OAI: Osteoarthritis Initiative.
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MILD COGNITIVE IMPAIRMENT PREDICTS THE
ONSET OF SARCOPENIA: A LONGITUDINAL
ANALYSIS FROM THE ENGLISH LONGITUDINAL
STUDY ON AGEING

F. S. Ragusa’, L. Dominguez?, L. Smith?, F. Bolzetta* N.
Veronese'

Tuniversity of Palermo, Palermo, Italy, 2University of Enna Kore,
Enna, Italy, *Anglia Ruskin University, Cambridge, United King-
dom, “ULSS 3 Serenissima, Venice, Italy

Objectives: To investigate whether MCI (mild cognitive impair-
ment) predicts onset sarcopenia in a population of older adults.
Materials and Methods: In this retrospective study, using the data
of the ELSA (English Longitudinal Study on Ageing) study, MCI
was defined as the absence of dementia, preserved functional
capacity and low in three objective cognitive tests. Sarcopenia
was diagnosed as having low handgrip strength and low skeletal
muscle mass index during follow-up. The longitudinal associa-
tion between MCI at the baseline and incident sarcopenia was
assessed using a multivariable logistic regression model, report-
ing the data as adjusted odds ratios (OR) and 95% confidence
intervals (95%ClI).

Results: 3,106 participants were included (mean age of 63.1
years; 55.3% males). People with MCI reported significantly lower
mean handgrip strength values and Skeletal Mass Index (SMI) as
well as a higher prevalence of obesity at baseline. At the base-
line, 729 people were affected by MCI and during ten years of
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follow-up, 12.1% of the initial population included were affected
by sarcopenia. In the multivariate analysis, adjusted for 18 poten-
tial confounders, the presence of MCI (OR=1.236; 95%CI: 1.090-
1.596, p=0.01) significantly predicted the onset of sarcopenia
during follow-up.

Conclusion: The presence of MCI at baseline was associated with
a higher incidence of sarcopenia at ten-years follow-up, demon-
strating a probable role of MCI as predictor of onset sarcopenia
in older adults.
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COMPARATIVE EFFECTIVENESS OF YOGA AND
STRENGTHENING EXERCISE FOR TREATING KNEE
OSTEOARTHRITIS: A RANDOMISED CONTROLLED
TRIAL (YOGA TRIAL)

B. J. Abafita’, D. Aitken', A. Singh’, S. Moonaz?, C. Ding’,
S. Drummen’, L. Blizzard’, A. J. Palmer’, G. Jones', K. L.
Bennell?, B. E. Antony’

Menzies Institute for Medical Research, University of Tasmania,
Hobart, Australia, 2Department of Clinical and Health Services
Research, Southern California University of Health Sciences,
Whittier, United States, *Centre for Health, Exercise and Sports
Medicine, Department of Physiotherapy, School of Health Scienc-
es, University of Melbourne, Melbourne, Australia

Objectives: There is little knowledge about the most effective
type, frequency, and dosage of exercise for knee OA. There is
also uncertainty about the effect that mind-body exercise, such
as yoga, has on knee OA and to date no studies have directly com-
pared yoga with strengthening exercise. We aimed to compare
the effectiveness of a 24-week yoga program to a strengthening
program in patients with knee OA.

Material and Methods: The YOGA trial is an assessor-blinded (for
non-patient-reported outcomes), randomised, active-controlled,
superiority trial that included a pre-specified non-inferiority mar-
gin (visual analog scale (VAS) 10 mm). We recruited knee OA par-
ticipants aged >40 years who fulfilled ACR clinical criteria with
knee pain 240mm on 100mm VAS. Participants were randomly
assigned to a 24-week yoga program or strengthening program,
which both included two supervised sessions and one home-
based session per week for 1-12 weeks, plus three home-bhased
sessions per week from 13-24 weeks. The primary outcome was
change in VAS knee pain over 12 weeks. Secondary outcomes
included change in WOMAC scores, patient global assessment,
OARSI-OMERACT response, physical performance measures, leg
muscle strength, quality of life, depression, and neuropathic pain
assessment over 12 and 24 weeks and change in VAS knee pain
over 24 weeks.

Results: 117 were randomised to a yoga program (n=58) or a
strengthening program (n=59). Change in VAS knee pain scores
over 12 weeks (between group mean difference -1.1mm [95%Cl:
-7.8 t0 5.7]) and 24 weeks (-5.8 mm [95%Cl: -12.8 to 1.2]) were
not significantly different between the yoga and strengthening
groups. For the secondary outcomes, the yoga group showed
significantly greater improvements than the strengthening group
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over 24 weeks (between-group difference) for WOMAC pain
(-44.5mm [95% CI: -70.7 to -18.3]), WOMAC function (-139mm
[95% CI: -228.3 to -49.7]), WOMAC stiffness (-17.6mm [95% ClI:
-30.9 to -4.3]), patient global assessment (-7.6mm [95%Cl: -15.1
t0-0.2]), and quality of life (0.04 [95% CI: 0.0 to 0.07]). Additional-
ly, the yoga group had a significantly greater improvement than the
strengthening group in depression (-1.10 [95%CI: -1.99 to -0.21])
over 12 weeks. Adverse events were common in both groups and
mild in nature.Conclusion: A 24-week yoga program was non-infe-
rior to a strengthening program, as both groups reported pain re-
ductions that were deemed clinically relevant over 12 weeks. The
yoga group reported modestly greater improvements in several
secondary outcomes including knee symptoms and quality of life
over 24 weeks and depression over 12 weeks, supporting yoga as
an effective treatment for knee OA.

50 250
= {\‘hi_,_‘ Prois 2 zw'{"h‘i, P=0.001
S ""'%-i‘-:*-,;-ﬁ“‘a*‘-{ Sl g+
= S S T | t = = 7
8 3 I 1 S 100 T T 1
£ 20 g—

@2 g 50
E E

0 o

0o 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (weels) Time {weeks)

g 1000 g ;i‘
= A . P=-0002 S o - Tt ; 1 P=0008
S a0 ~1 - .3 3 ~N— -—-__,_‘}_—4_,_, T |
Z 44 § ep— t S s
5 B B O G a0 . i
% 200 % 20
E g Stenginen
2 s T ] e e

[} 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (weeks) Time {weeks)

Data arc cstimates from lincar mixcd-cffocts models. VAS = visual analoguc scale: WOMAC = Westorn Ontario and
McMaster Universities Osteoarthritis Index. VAS knee pain (0 to 100 mm). WOMAC pain (0 to 500 mm). WOMAC
function (0 to 1700 mm). WOMAC stiffness (0 to 200 mm).

Figure 1. Mean VAS and WOMAC subseale scores (95%CT) in the yoga and strengthening

exercise groups over 24 weeks.
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RADIOGRAPHIC AND PAIN OUTCOMES FROM A
PHASE 3 EXTENSION STUDY (OA-07) EVALUATING
THE SAFETY AND EFFICACY OF REPEAT
LORECIVIVINT INJECTIONS OVER 3 YEARS IN
SUBJECTS WITH SEVERE KNEE OSTEOARTHRITIS

Y. Yazici', C. Swearingen', J. Tambiah’, T. Mcalindon?

'Biosplice Therapeutics, Inc, San Diego, United States, 2Tufts
University, Boston, United States

Objectives: Evaluate the safety / efficacy of long-term lorecivivint
(LOR) on severe knee osteoarthritis (OA) patient outcomes of me-
dial joint space width (medial JSW);;WOMAC Pain and Function.

Material and methods: Knee OA patients (medial JSW 1.5-4 mm)
completing a 1-year trial (LOR 0.07 mg vs placebo [PBO]; 0A-11,
NCT 03928184) were enrolled into extension study OA-07. At Year
1, a repeat injection was given to blinded patients according to
original OA-11 randomization. At Year 2, all patients received
open-label LOR. Baseline-adjusted ANCOVA estimated differenc-
es between LOR and PBO outcomes on 0A-07 baseline measures.
Treatment effect at Month 36 was estimated using marginal com-
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parison from baseline adjusted ANCOVA to last PBO observation
prior to crossover.
Results: 276 patients (mean age 61.0 + 8.2 years, Body Mass In-
dex 31.8 £ 4.9 kg/m?, female 62.7%, medial JSW 2.63 + 0.69 mm,
Kellgren-Lawrence [KL] 3 45.3%) were enrolled. Adverse event
rates were similar between groups.
Comparing LOR to PBO:
In Full Analysis Set (FAS) completers:
« At 24 months, medial JSW: LOR -0.11 (¢ 0.05) mm vs. PBO
-0.20 (¢ 0.05) mm (A=0.09 mm, 95% CI [-0.06, 0.23], P=0.223)
(Figure); LOR improvements observed in WOMAC Pain A=-
5.18 (95% CI [-10.28, -0.08], P=0.047) and WOMAC Function
A=-4.90 (95% CI [-9.92, 0.13], P=0.056)

+ At 36 months, medial JSW: LOR vs. pre-crossover PBO mea-
sure, -0.06 (+ 0.08) mm, (A=15 mm, P=0.045)

* In KL2 FAS completers:

« At 24 months, medial JSW: LOR 0.00 (+ 0.06) mm (n=38) vs.
PBO -0.08 (t 0.06) mm (n=45) (A=0.08 mm, 95% CI [-0.09,
0.26], P=0.354).

+ At 36 months, medial JSW: LOR vs. pre-crossover PBO mea-
sure, 0.17 (+ 0.11) mm, (A=29 mm, P=0.012)

Conclusions: In advanced knee OA patients, LOR 0.07 mg ap-
peared safe. 0A-07 met its primary objective with repeat LOR
injections (x3 over 3 years) showing medial JSW improvement
vs. PBO. Beneficial LOR effects vs. PBO seen with pain / function
outcomes and more pronounced in KL2 patients. PBO patients
crossing to LOR showed benefits after 12 months, providing fur-
ther evidence of efficacy. LOR continues to show promise as a
potential disease-modifying knee OA treatment.

Figure. Change in Medial Joint Space Width in OA-07 from 0A-11
Baseline
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CURRENT SARCOPENIA DEFINITIONS ARE NOT
VALID FOR PREDICTING FALLS AND POOR
PHYSICAL FUNCTION IN URBAN DWELLING OLDER
ADULTS IN SOUTH AFRICA, THE GAMBIA AND
ZIMBABWE: RESULTS FROM THE MUFASSA STUDY

K. A. Ward’, L. K. Micklesfield?, L. Gates', T. Manyanga3,
M. K. Jallow*, B. Cassim?, Y. Madela®, S. Crozier’, C.
Cooper’, A. J. Burton, H. Wilson®, R. A. Ferrand?, C. L.
Gregson®

"MRC Lifecourse Epidemiology Centre, Human Development

and Health, University of Southampton, Southampton, United
Kingdom, 2SAMRC/Wits Developmental Pathways for Health
Research Unit, School of Clinical Medicine, Faculty of Health
Sciences, University of the Witwatersrand, Johannesburg,

South Africa, 3The Research Unit Zimbabwe, Harare Zimbabwe,
Biomedical Training Research Institute, Harare, Zimbabwe, “MRC
Unit The Gambia @ LSHTM, Banjul, Gambia, *Department of Geri-
atrics School of Clinical Medicine, University of Kwa-Zulu Natal,
Durban, South Africa, ®Musculoskeletal Research Unit, Bristol
Medical School, University of Bristol, Bristol, United Kingdom

Objectives: To determine prevalence of sarcopenia, falls and
impaired short physical performance battery (SPPB), and whether
being sarcopenic is predictive of falls and low SPPB in older
adults.

Methods: Population-based sample of sex- and age stratified
participants (98% Black African) were recruited in Zimbabwe,
(n=1109), The Gambia (n=1217) and South Africa (n=962). All
participants had hand grip strength, gait speed, sit-to-stand
time and balance measured in the SPPB. Self-reported falls
were documented. Prevalence of sarcopenia was defined as: 1)
Sarcopenia Definition and Outcomes Committee (SDOC); men:
grip strength<35.5kg and gait speed <0.8m/s; women: <20kg &
<0.8m/s), 2) European Working Group on Sarcopenia Il (EWGSOP
) probable sarcopenia; men low grip strength <27kg, women
<16kg. Sensitivity and specificity of each definition to predict falls
and low SPPB (<8) were calculated.

Results: Overall, median (IQR) age was 60 (50,71) years, 54%
were women. Sarcopenia was more prevalent in men than women
in all three countries using both SDOC (men 78%; women 7%) and
EWGSOPII (men 9% women 3%). Overall, 19% had fallen in the
last year, and 32% had a low SPPB. SDOC performed better than
EWGSOPII, but sensitivity was low, with poor prediction of fall-
ers (men sensitivity 23%, specificity 83%; women sensitivity 9%,
specificity 94%) and low SPPB (men sensitivity 58%, specificity
91%; women sensitivity 16%, specificity 99%). EWGSOP Il Low
grip strength as an indicator for probable sarcopenia performed
worse: falls (men sensitivity 12%, specificity 93%; women sensi-
tivity 3%, specificity 98%); SPPB (men sensitivity 27%, specificity
96%,; women sensitivity 5%, specificity 99%).Conclusion: Sarcope-
nia prevalence was low in women, contrasting with other popu-
lations across the globe. Both SDOC and EWGSOPII were poor
predictors of falls and of low SPPB. They performed better in men
than in women but not to an acceptable level for implementation.
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These data demonstrate current definitions are not fit for purpose
for use in these countries. Determination of thresholds for poor
physical function are required to fully understand the prevalence
of poor functional ability and its consequences in older adults
from African countries.

Funder: UK MRC Grant ref MR/W003961/1; NIHR-Wellcome
Partnership for Global Health Research Collaborative Award
(217135/2/19/2)
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INCREASED RISK OF STROKE IN PATIENTS WITH
OSTEOARTHRITIS IN A PROSPECTIVE COHORT OF
MEN : THE STRAMBO STUDY

M. A. Auroux', R. Chapurlat?, P. Szulc?

"Hospices Civils de Lyon, Lyon, France, 2INSERM U1033, Lyon,
France

Objectives :

Osteoarthritis (OA) and cardiovascular disease share risk factors,
including age, obesity, diabetes and the metabolic syndrome. The
impact of osteoarthritis on cardiovascular and especially cerebro-
vascular outcomes is still debatted with some studies suggesting
a causal role of OA in cardiovascular outcomes (Zhao et al, Ost
And Cart, 2022 ; Wang et al, Front Cardiovasc, 2022). The underly-
ing mechanisms are yet not fully identified but possibly mediated
partially by pro-inflammatory mediators secreted during the OA
process, the genetic background and the limitation of physical
activity induced by OA. Our aim was to assess the association be-
tween OA and the risk cardiovascular or cerebrovascular events in
a cohort of older men followed prospectively for 8 years.
Material and Methods:

The STRAMBO study has involved men with age ranging from 60
to 87 years at baseline. We examined the relationship between
joint replacement due to OA before baseline and incident car-
diovascular events. Prior joint replacement due to fracture was
not included. Major adverse cardio- and cerebrovascular event
(MACCE) - were defined as an acute coronary syndrome (ACS),
stroke or sudden death probably of cardiovascular origin. ACS
comprised myocardial infarction, cardiac arrest and unstable an-
gina necessitating emergency intervention). Events were self-re-
ported by participants or their proxy and then confirmed by a
health professional.

The association between OA and the risk of outcomes was as-
sessed using a Cox model adjusted for age, BMI, occupational
physical activity, smoking, ischaemic heart disease, hypertension,
abdominal aortic calcification, treatment with statins, treatment
with vitamin K antagonists. Other potential relevant comorbidities
such as diabetes or leisure physical activity were not included in
the model because they were not significant predictors.

Results :

The mean age and BMI of 816 men were 72 years and 27.6 kg/m?.
Among them, 49 men have reported joint replacement due to OA
at baseline (18 knees, 30 hips, 6 shoulders, 6 men had two joint
replacements). Men who had joint replacement were older and
heavier. They more often self-reported high occupational physical
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activity, ischaemic heart disease, diabetes mellitus, and the treat-
ment with beta blockers).

During the study period, 90 men had incident MACCE, with a me-
dian [interquartile range] follow-up time to event of 51.6 months
[27.5;71.0]. Men who sustained incident MACCE were at baseline
older. They more often self-reported high occupational physical
activity, ischaemic heart disease, diabetes mellitus as well as the
treatment with vitamin K antagonists and with calcium channel
blockers. The risk of MACCE among men with joint replacement
due to OA was higher compared with the controls (HR = 3.12,
95%Cl 1.74 - 5.58, p<0.001). Men with OA had increased HR for
stroke of 4.94 (95%Cl: 1.96; 12.42, p<0.001) with a median fol-
low-up time to event of 51.0 month [23.3; 72.9].

We did not observed such an association for ACS (HR = 1.30,
95%Cl: 0.49; 3.40, p=0.60) or for myocardial infarction (n = 29, HR
=1.35, 95%Cl: 0.39; 4.68, p=0.64).

Conclusions :

Late stage OA, defined by joint replacement, was associated with
an increased risk of stroke in a prospectively followed cohort of
men, after adjustment for relevant confounders. Despite the ob-
servational nature of our work, our results support the concept
that OA is also a marker of poor health and could play a role in
cardiovascular events. Cardiovascular risk assessment could be
considered in the management of OA patients. Qur results are
consistent with other studies linking OA and the cardiovascular

risk.
Table |: Participants characteristics according 1o the prosthesis

Prosthesis Controls - -
(1 =43 (0= 76T p P
Apge (ke Th6= 6.7 TLR=73 <00
Weight (kg) B2+ 13 TR+ 11 =05 | <0005
Height (cm) 166+ & 168+ 6 =005 .34
BM]1 [kg/m} I6=42 175=15 <0001 | <0.00]
Smoking: current 2 04.1%) 47 [h1%) 068
former 13 (67.4%) 475 (6165}
never 14 (28.5%) 247 [32.3%)
Aleohol intake (g weck) 109 [31, 234] | 109 [16; 234] 068
Oecupational very low 4 (B2%) 167 (21.4%) | <0001 | <0005
physical activity low B{L6.5%) 254 [30.5%)
medium [ 26 (33.1%:) 204 [26_6%}
high L1 (22.4%) 162 [21.1%:)
Leisure physical activity (hiweek) 210 7] 3[0; §] 074
Ischacrmic heart discase (n, %} 14 (2E.6%) 115 [14.9%:} =101 007
Svatolic blood pressore {mm Hg) 136 =15 134 = 16 [
Prior stroke [n, %) 3(6.1%0) 30 (3.5%) [iEE)
Parkinson's discase {n, %) O 0% 15 [1.9%) 033
Diaberes mellitus {n, %) 11 (22.4%) B3 (10.7%) =103 <i).0%
COPD {n, ") 306.1%) 48 (620} .08
Prior major clective surgery (n, #1635} 108 [14.0%:) 0ns
Wl
Abdominal aortic caleification 200 7] 1 [0; 4] =005 [(EE)
aCOre
Clomerular filtration rane 6RO+ 1R ToE=+ 152 034
{mL/min}
Starins (n, %) 17 (34.7%:) 199 (25 7%} 017
itamin K, antagonists (o, %) 6 [12.2%) 42 [5.4%) =105 il
Angietensin receptor blocker {n, T14.3%} 137 [17.7%:} [
il
ACE inhibitor [n, %) 12 (24.5%) 105 [13.6%:) =103 .06
Beta blockers {n. %) 14 (2E.6%) 108 [14.0%:]) =00l <005
Calcium channel Blocker [n, %) 10 (20.4%) 114 [14.8%} 028
58RI (0, %) 20 1%) 33 [4.3%) 003
Diureties {n, %) L7 (34.7%) 186 [24.1%:) [ENT]

BMI = Body Mass Index, COPD = Chronie Obstruetive pulmonary discase, ACE =
Angiotensin Coenversion Inhibitor, 358R1 = Sclective Serotonin Reuptake Inhibitor
* = unadjusted p-value, p** = adjusted p-value
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Table 2: Panicipants characteristics according o the MACCE

MACCE Controls . -
(= 90 {n=T26) P B
Age kel 752=7.40 J1E=73 <1010
Weight (ke) 7B+ 12 TR+ 11 0El
Height (cm) 7T+ 6 169+ 6 =03 .34
BMI (kg/m} 2TE=-34 276306 064
Smoking: current 8 (R9%) 41 (565} 46
Former 4 (60.0%) 452 [62.2%)
never EETETRES 233 [32.2%)
Alcohol intake (gfweck) 61 [0, 219] 109 [16; 234] .68
{ccupational very low 5 O(50%) 166 [22.0%) =000 | <0005
physical aetivity low 237 (30.0%) 215 [29.6%:)
medium 27 (30.0%0 203 [28.0%:)
high 31 (4% 142 [19.5%:)
Leisure physical activity (hwecek) 410 7] 30 E] 071
[schazrmic heart disease (n, %} 25 (27.8%) 104 (14.2%) | <0001 =00l
Swstalic blood pressure (mm Heg) 138 = 18 134 =16 =005 .06
Prior stroke [0, %) 202 2%) 31 [4.2%) 036
Parkinson's disease (n, %) L(L1%) 14 (155} 050
Diaberes mellitus {n, %) 1921 1%) TEL0.2%) <0005 | =008
COFD {n, %) ENEGE 42 (5.7%) 0ll
Prior major elective suegery (n, L (12.5%) 105 [14.3%) ey
il
Abrdominal aortic caleification 2[1: 7] [ 3] B <005
00T
{lomerular filtration rate 613+ 162 TLI+ 152 =005 [T
{mL/min}
Starins (n, %) 2R3 1% 188 [25.7%) .26
Vitamin K antagonists [n, %) 13 (14.4%) 35 [4.8%) =0.001 [ <0005
Angiotensin receptar bloeker {n, LE (20.0%) 126 (17.2%:) 0El
Yl
ACE inhibitor [0, %) LE (20.0%) 09 (13.5%) [N
Beta Blockers {n, %) 17 (18.9%) 105 (14.3%) 023
Calcium channel Blocker (0, %) 24 (26.7%) 100 (15.6%) [ <0005 | <0005
SERI (n, %) 66, 7% 29 (4.0} .23
Diuretics i, %) 23 250%) T80 (29670} 084

B = Body Mass Index, COPD = Chronie Obstructive pulmonary discase, ACE =
Angiotensin Conversion Inhibitor, 38R1 = Selective Scrotonin Reuptake Inhibitor
p* = unadjusted p-value, p** = adjusted p-value
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DXA-DERIVED HIP SHAPE IS PREDICTIVE OF HIP
FRACTURE: A LONGITUDINAL STUDY FROM UK
BIOBANK

S. Scott’, A. Hashmi’, R. Ebsim? F. R. Saunders?, J. S.
Gregory?, R. M. Aspden3, C. Lindner?, T. Cootes?, N. C.
Harvey?, J. H. Tobias®, B. G. Faber®, R. Beynon®

'University of Bristol, Bristol, United Kingdom, 2Division of In-
formatics, Imaging and Data Science, University of Manchester,
Manchester, United Kingdom, Centre for Arthritis and Musculo-
skeletal Health, University of Aberdeen, Aberdeen, United King-
dom, “Medical Research Council Lifecourse Epidemiology Unit,
University of Southampton, Southampton, United Kingdom, *Mus-
culoskeletal Research Unit, University of Bristol, Bristol, United
Kingdom

Objective: Despite major advances in osteoporosis management,
hip fractures remain a notable consequence of bone fragility, with
a one-year mortality rate of 20%. The aim of this study was to
investigate whether dual-energy X-ray absorptiometry (DXA) de-
rived hip shape is predictive of hip fracture, independent of bone
mineral density (BMD).

Material and methods: Statistical shape modelling was applied
on left hip DXA scans of participants in the UK Biobank (approved
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application 17295), a large prospective cohort linked to electronic
healthcare records. Ten orthogonal hip shape modes (HSM)
explained 86% of shape variance. Cox proportional hazard models
were used to examine the longitudinal associations between each
HSM and hospital diagnosed hip fractures. Adjustments were
made for age, sex, height, weight, and total hip BMD. A Bonferroni
adjusted p-value threshold (p<0.005) was used to account for the
ten HSMs tested.

Results: Our study included 40,305 participants (mean age
63.7 years; 52.1% female; mean follow up time 5 years). 153
individuals (0.38%) had a hospital diagnosed hip fracture.
HSM2, characterised by a narrower femoral neck and a higher
femoral neck shaft angle (Figure 1), showed strong evidence of
an association to hip fracture (HR: 1.35, 95% confidence interval
(CI): 1.14-1.59, p-value 0.0005). In the fully adjusted model, the
association was maintained (HR: 1.31, 95% Cl: 1.11-1.55, p-value
0.002). There was no evidence for other HSMs being associated
with hip fracture.

Conclusion: In this longitudinal study, we identified an association
between DXA-derived hip shape and hip fracture that was
independent of total hip BMD, showing that hip shape could be
an important predictor of hip fracture. These findings suggest the
potential for hip shape, derived automatically from DXA scans,
to be included within risk assessment tools to further improve
their predictive ability and targeted interventions to prevent hip
fractures.

Figure 1: HSM2 solid line +2 SDs, dotted line -2 SDs
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GREATER THIGH MUSCLE MASS MEASURED BY
MRI IS ASSOCIATED WITH REDUCED INCIDENT
FRACTURE RISK IN WOMEN, BUT NOT MEN:
FINDINGS FROM THE UK BIOBANK

E. M. Curtis', S. D'Angelo’, R. J. Moon', J. Paccou?, N. R.
Fuggle’, E. M. Dennison’, C. Cooper’, K. A. Ward’, N. C.
Harvey'

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton, United Kingdom, 2Université Lille Nord-de-
France, Lille, France
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Objectives

Several studies have demonstrated that the modest predictive val-
ue of dual-energy x-ray absorptiometry derived appendicular lean
mass (DXA-ALM) for incident fractures is attenuated (and poten-
tially inverted) after adjustment for bone mineral density (BMD).
We therefore investigated associations between a gold-standard
measure of muscle quantity, MRI thigh muscle volume (MRI-TMV),
and incident fractures.

Methods

In the UK Biobank Imaging Study participants underwent MRI
examination, from neck to knees. Automated analysis was per-
formed using the AMRA Profiler™ system, to segment total
thigh muscle volume (TMV), visceral adipose tissue (VAT) and
abdominal subcutaneous adipose tissue (ASAT). We used Cox
regression to calculate hazard ratio for any incident fractures per
standard deviation greater MRI-TMV/height? in men and women
separately, adjusting for age, Townsend deprivation score, ethnic-
ity, prior fracture, alcohol consumption and smoking in all models,
and then additionally for VAT, ASAT, body mass index (BMI) or
heel quantitative ultrasound estimated (e)BMD. Participants were
followed until first fracture, death, loss to follow-up or 30/9/2021.
Results

There were 25,117 participants (mean age 62.3 and 63.8 years in
women and men respectively) with an MRI-TMV measure, under-
taken between 2014 and 2018. Therewere 308 incident fractures
in women (2.4%) and 200 in men (1.7%).

Greater TMV/height? was associated with decreased risk of
any fracture in women [HR 0.82, 95% CI (0.70,0.97)], but with
a trend towards an increased risk of fracture in men [HR 1.17
(0.94,1.46)]. Adjustment for measures of adiposity, such as VAT,
ASAT or BMI did not change the observed associations in women
but strengthened them in men [e.g. in men, with adjustment for
BMI, HR 1.39 (1.07,1.81)]. Adjustment for eBMD did not alter the
findings.

Conclusions

The pattern of these findings is similar to that with DXA-ALM,
supporting further investigation into possible causal, rather than
measurement specific, associations between greater muscle
mass and higher fracture risk in men. This work was undertaken
using the UK Biobank resource under approved application 3593.
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HIP GEOMETRY AND FRACTURE AMONG IRISH
MEN AND WOMEN: THE DXA HIP PROJECT

M. Ebrahimiarjestan'? E. E.3, A. Brennan?, L. Yang®, T.
Wangs, C. Silke??, M. O'Sullivan??, M. Dempsey?, M. Yu', J.
Carey?®, G. O'Malley'®, A. Mcpartland’, B. Rooney™

'Department of Industrial Engineering, Tsinghua University,
Beijing, China, 2School of Medicine, National University of
Ireland, Galway, Ireland, *School of Management, Guangxi Minzu
University, Nanning , China, Nanning, China, “School of Computer
Science, National University of Ireland, Galway, Ireland, SInsight
SFI Research Centre for Data Analytics, Data Science Institute,
Galway, Ireland, Nuffield Department of Medicine, University of
Oxford, Oxford , United Kingdom, Oxford, United Kingdom, "De-
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partment of Rheumatology, Our Lady’s Hospital, Manorhamilton,
Ireland, ®School of Engineering, National University of Ireland,
Galway, Ireland, *Department of Rheumatology, University Hospi-
tal Galway, Galway, Ireland, "°Department of Geriatric Medicine,
Sligo University Hospital, Sligo, Ireland

Background

Osteoporosis is one of the most prevalent non-communicable dis-
eases worldwide manifest clinically as fractures. These can have
devastating consequences, in particular hip fractures. Ireland has
one of the highest rates of hip fracture in the world, yet few Irish
studies examined the relationship between DXA biometrics and
hip fracture.

Methods

We used data from a previously described research cohort, The
DXA HIP Project, to perform a case-control study to examine the
relationship between DXA femoral bone mineral density (BMD)
and geometric parameters to hip fractures among adults =40
years in Ireland. First we compared clinical characteristics and
DXA biometrics of hip fracture patients to two cohorts: i) healthy
control group and ii) those with risk factors but without a hip frac-
ture. Then we performed a case-control study matching by using
the propensity score matching method(1;4) for healthy controls
for age, gender and body mass index (BMI) to each adult with a
hip fracture.

Results

Clinical data and hip BMD were available for 29,110 subjects in-
cluding 9,108 healthy controls, 7,748 subjects with major risk fac-
tors for fracture or osteoporosis and 691 cases of hip fracture.
DXA derived advanced hip assessments (AHA) were available for
12,203 subjects including 4,121 healthy controls, 7,748 with ma-
jor risk factors and 334 with a hip fracture. Adults with hip frac-
tures were significantly older, had lower BMI, femoral neck and
total hip BMD than those without hip fractures, but were twice as
likely to be receiving osteoporosis medication, p <0.001 for all
comparisons. Similarly, among those subjects with available AHA
those with hip fractures were older, had significantly lower BMI
and BMD than both healthy controls and those with risk factors.
In addition, subjects with hip fractures had significantly greater
hip axis length (HAL) and buckling ratio (BR), but lower cross-sec-
tional area (CSA), cross-sectional moment of inertia (CSMI) and
strength index (Sl), p-value <0.001. After matching, cases of hip
fracture had significantly greater HAL and BR, but significantly
lower femoral neck and total hip BMD, CSA and SI, p-value <0.001.
Although CSMI was also lower, the p value was greater than our
pre-specified level at 0.028.

Conclusions

Irish adults with hip fractures are generally older and have low-
er BMI and BMD than healthy controls and those with other risk
factors. Additional DXA hip geometric measures are also signifi-
cantly associated with hip fractures in our population which could
help in identifying those most at risk for hip fracture. Large pro-
spective studies are needed to support these findings.
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COST-EFFECTIVENESS OF RADIOFREQUENCY
ECHOGRAPHIC MULTI SPECTROMETRY (REMS)
FOR THE DIAGNOSIS OF OSTEOPOROSIS IN THE
UNITED STATES

J.-Y. Reginster’, M. Hiligsmann?

'University of Liege, Liege, Belgium, 2Maastricht University,
Maastricht, Netherlands

Objective: Radiofrequency Echographic Multi Spectrometry
(REMS) is an innovative non-ionizing approach that has demon-
strated a good level of accuracy and precision, supporting the use
of this technology to enhance osteoporosis diagnosis in the clin-
ical routine as an alternative to DXA. Given the increasing impor-
tance of economic considerations in healthcare decision-making,
this study was designed to estimate the cost-effectiveness and
economic consequences of an improved diagnosis with REMS
followed by treatment in the United States.

Methods: A microsimulation-based Markov model was designed
to estimate the cost (expressed in US$2022) per quality-adjusted
life year (QALY) gained of REMS followed by treatment compared
to no diagnosis/treatment in US women aged 50 years and over
with osteoporosis. Women were classified as being at high risk
(and receiving alendronate monotherapy for 5 years), or at very
high risk (and receiving an anabolic treatment for 18 months (ie.
abaloparatide) followed by alendronate 5 years). The potential
impact of a 5% increase in the diagnosis and treatment of US os-
teoporotic women aged over 50 years through REMS was estimat-
ed in terms of QALY and life years gained and fractures prevented.
Results: REMS is associated with improved health outcomes
(more QALYs and less fractures) and reduced fracture costs
compared to no diagnostic. The incremental cost-effectiveness
ratio of REMS was estimated at $50,167 per QALY gained, far be-
low the US cost-effectiveness thresholds of $100,000-150,000.
The cost per QALY gained remains favorable (569,292 per QALY
gained) when assuming that only 10% of people receiving REMS
are treated. A 5% increase in the diagnosis and treatment of the
osteoporosis women population at high and very high risk of frac-
tures aged over 50 years with REMS would save about 30,000 life
years (undiscounted), 43,500 QALY (ie. years in perfect health;
discounted) and 100,000 fractures over lifetime.

Conclusion: REMS is a cost-effective strategy for the diagnosis of
osteoporosis treatment in the US with substantial potential eco-
nomic benefits.

Acknowledgement: This study was funded by an unrestricted
educational grant from Echolight.
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EXTERNAL VALIDATION OF AI-DRIVEN BONE
FRAGILITY DETECTION IN RADIOGRAPHS FROM
MULTINATIONAL COHORTS
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Center of Bone Diseases, Rheumatology Unit, Bone and Joint
Department, Lausanne University Hospital, & University of
Lausanne, Lausanne, Switzerland, 2Medimaps group SA, Plan-
Les-Ouates, Switzerland, *Comenius University Faculty of Med-
icine, 5th Department of Internal Medicine, University Hospital,
Bratislava, Slovakia, “Department of Clinical and Experimental
Medicine, Foggia University School of Medicine, Foggia, Ita-

ly, SMedical University Graz, Department for Internal Medicine,
Division for Endocrinology and Diabetology, Graz, Austria

Objective:

Globally, over 9 million fragility fractures occur each year and
one of the major challenges in the osteoporosis field is that most
people who sustain a fragility fracture have not been assessed
for osteoporosis, and/or are not receiving treatment. Therefore,
additional approaches to identify those at risk are needed. This
investigation aimed to evaluate a new Al-powered radiographic
analysis tool designed to opportunistically identify individuals
predisposed to an elevated risk of severe bone fragility, address-
ing a persistent clinical challenge within the domain.

Materials and Methods:

Atotal of 4,764 pairs of lumbar-spine X-ray DICOM and DXA scans
(GE and Hologic systems), each acquired within 6-months inter-
val, were identified from four multinational cohorts. A total of
3,369 cases from three cohorts were allocated to the training and
validation of a newly developed multi-stage Al-bone fragility de-
tection tool (Medimaps Group, Switzerland). An independent in-
ternal test set comprising 300 cases was created, and the fourth
cohort, consisting of 271 cases, served as an external test set.
The identification of very high fragility risk relied on DXA parame-
ters as the ground truth: BMD T-score < -2.5 and trabecular bone
score (TBS) < 1.23. Uncertainties were calculated with a 95% con-
fidence interval (Cl) using binomial distribution approximations.
Results:

The global sample mean age and BMI were 66.1+10.8 years and
26.415.0 kg/m2 respectively. The prevalence of very high fragility
risk was 17.5%. The Al tool's performance in the internal test set
indicated an accuracy of 0.85 (95% Cl: 0.76-0.94), specificity of
0.91 (0.8-0.99), and sensitivity of 0.69 (0.53-0.84). The external
validation demonstrated an accuracy, specificity, and sensitivity
of 0.80 (0.69-0.87), 0.88 (0.77-0.99), and 0.62 (0.47-0.77), re-
spectively.

Conclusion:

This study validates the effectiveness of an automatic Al X-ray
image processing application for the opportunistic screening of
patients for very high fragility risk of lumbar spine, using DXA as
the ground-truth. Its robust specificity underscores its capacity to
reduce false-positive rates, emphasizing its clinical utility for ef-
ficient patient screening. While this study demonstrates promise,
further development and validation will be beneficial, using larger
and more diverse samples.
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1- Automatic vertebral
segmentation

3- Prediction of the bone’s
fragility risk

2- Convolutional Neural
Network analysis

Figure 1: Multi-stage deep-learning application for the opportunis-
tic screening of bone's fragility risk from X-ray
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VITAMIN D METABOLITE RATIO (VMR) OFFERS
THE BEST APPROACH TO EVALUATE FUNCTIONAL
VITAMIN D DEFICIENCY: RESULTS OF THE
SARCOPHAGE STUDY

A. Ladang', A.-S. Gendebien’, S. Kovacs', C. Demonceau?,
C. Beaudart?, C. Le Goff', J.-Y. Reginster? O. Bruyére?, N.
M. Al-Daghri5, M. S. Alokail*, E. Cavalier’

'CHU de Liege / Clinical chemistry, Liege, Belgium, 2WHO Col-
laborating Centre for Public Health Aspects of Musculoskeletal
Health and Aging, Division of Public Health, Epidemiology and
Health Economics, University of Liege, Lieége, Belgium, *Clinical
Pharmacology and Toxicology Research Unit (URPC), NARILIS,
Department of Biomedical Sciences, University of Namur, Namur,
Belgium, *Protein Research Chair, Biochemistry Dept, College

of Science, King Saud University, Riyadh, Saudi Arabia, *Chair

for Biomarkers of Chronic Diseases, Biochemistry Department,
College of Science, King Saud University, Riyadh, Saudi Arabia

Backgrounds

The vitamin D metabolite ratio (VMR) has recently shown to be a
best indicator of vitamin D deficiency than 25-hydroxyvitamin D
(25(0H)VTD) alone. This study aims at validating these results in
a large independent cohort of older individuals. Methods

The SarcoPhAge cohort is a Belgian cohort of community-dwell-
ing older adults. 25(0H)VTD and 24.25(0H),VTD were measured
on 204 sera collected at the second follow-up using liquid chroma-
tography-tandem mass spectrometry CDC certified method. VMR
was calculated according the formula: VMR= (24.25(0H),VTD /
25(0H)VTD) *100. Results

According to cut-offs for vitamin D deficiency established in the
literature, 35 individuals (17.2 %), 40 individuals (19,6 %) and 19 in-
dividuals (9.3 %) had 25(0H)VTD < 20ng/mL, 24.25(0H),VTD < 1.2
ng/mL and VMR < 4%, respectively. 25(OH)VTD, 24.25(0H),VTD
and VMR were all independently associated with PTH but the
best association was observed with VMR (rho: -0.292; p-value
< 0.0001). When categorizing 25(0H)VTD, 24.25(0H)2VTD, and

was independently associated with appendicular lean mass (rho:
-0.220; p-value =0.0018) and BMI (rho: -0.173; p-value =0.0156)
but not with fat mass. Conclusions

In this study, we confirmed that VMR is the best biomarker to
study functional deficiency of vitamin D.
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CALCITRIOL SUPPLEMENTATION AFTER KIDNEY
TRANSPLANTATION: RESULTS OF A DOUBLE-
BLINDED, RANDOMIZED, PLACEBO-CONTROLLED
TRIAL

P. K. Khairallah', S. S. Sammons?, S. A. Agarwal? N. C.
Cortez®, M. F. Fusaro*, M. P. Plebani*, M. Z. Zaninotto*, C.
C. Cosma* T. N. Nickolas?

'Baylor College of Medicine, Houston, United States, 2Columbia
University, New York, United States, *University of Turin, Turin,
Italy, “University of Padova, Padua, Italy

Objective: Vitamin D deficiency is highly prevalent following kidney
transplantation (KT) and results in bone loss. We performed a
randomized placebo-controlled trial of calcitriol administration in
the 15 12 months post-KT hypothesizing that calcitriol preserves
bone quality and strength.

Methods: Participants >18 yo undergoing a first KT were recruited
from at Columbia University between 2013 and 2015. Participants
were randomized 1:1 to either daily placebo or daily calcitriol
0.5 mcg. All participants received cholecalciferol 1,000 IU daily.
Participants had labs and imaging at baseline (pre-KT) and 12
months post-KT. Areal bone mineral density (BMD) was measured
by DXA at the spine, hip and forearm. Cortical and trabecular vol-
umetric BMD, microarchitecture, geometry, total bone strength,
and vascular calcifications were measured by high resolution
peripeheral QCT (HRpQCT) at the radius and tibia. Primary anal-
yses were intent to treat. Results: The study included 32 and 29
participants in the calcitriol and placebo group respectively. In the
calcitriol and placebo groups: meantsd age was 5114 and 51113
yrs; 67% and 70% were male; and 100% and 97% were Caucasian
respectively. PTH declined -63111% in calcitriol and -6216% in
placebo (p<0.001 for both); there was no between-group differ-
ence (p=0.9). BSAP increased 63+36% in placebo and 9.6+13.2
in calcitriol; CTX decreased by -69t7% in placebo and by -77+5%
in calcitriol; there were no between-group difference for either
(p=0.8, p=0.3, respectively). There were no within or between
group differences in changes to areal BMD by DXA or to geometry,
microarchitecture or mechanical estimates of bone strength by
HRpQCT (Table 1). Hypercalcemia occurred in 39% and 3% in the
calcitriol and placebo groups respectively (p<0.001) but vascular
calcification did not progress (p>0.05).

Conclusion: Compared to placebo, calcitriol administration
during the first 12 months of KT did not affect skeletal
measures. These findings suggest that the addition of

VMR into quartiles, it was observed that only 24.25(0H)2vTD and  Calcitriol to  cholecalciferol in KT recipients does not
VMR exhibited a noteworthy elevation in PTH levels across quar-  Improve  skeletal  health ~ but causes hypercalcemia.
tiles (p= 0.002 and p<0.0001, respectively). Additionally, VMR
WORLD CONGRESS ON
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Caleitriol Placebe
DXA Measures T0 TI2 % change P ™ T2 %% change » pevalue
(mean+/- sd) (mean+- | val (mean +- val | caleitriol
SEM) ue SEM) ue. vs. placebo
|_BMD Lumbar spine 1.07 +/-0.03 1.08 +/-0.04 | 1.91 +/-0.94 08 1.01 +/-0.03 1.01 +/-0.03 0.90 +i- 1.09 09 0.5
|_BMD Total hip 0.95+/-003 | 0.96+/-0:03 | 1.19+-086 | 0.7 | 004 +-004 | 092+/-004 | 001+~ 104 | 0.7 | 04
BMD Femoral Neck 0.77+/-0.03 0.78 +/- 0.03 1.06 +- 122 08 0.77 +- 0.04 0.75+/-0.04 -0.15+/- 1.4; 0.6 0.5
BMD 1/3 radius 0.76 +/- 0.02 0.75 +/- 0.02 044+/-041 | 0.9 0.76 +i- 0.02 0.75 +/-0.02 -0.74 +/- 0.4 0.9 0.6
BMD Ultradistal 047002 | 046+/-002 | 308+~ 116 | 09 | 047 +-002 | D45+-002 | 3.35+-102 | 05 | 09
radius
iTRchr T T2 T % change - | 10 T2 % change p- | pvalue
(mean +- sd) (mean +/- val (mean +- val | caleitriol
| SEM) ue SEM) ue | vs. placebo
|_Radius Tb.vBMD [ 156 +/- 50 150 +/- 49 40 +/-16 06 154 +/- 35 131 +/-52 454014 04 08
“ Radius Cr. vBMD ] 872 +- 70 &76 +/- 15 | 03 +-06 08 B9S +/- 32 B&S +/- 51 031 +/-064 | 0.7 1.0
| Radius Stiffness 80886 +/- TRI3Z 4 sA+-14 79173 4/ 72647 +/- 3404120 | 08 |03
27977 28344 0.7 33659 32163
| Radius Failure 3980 /- 3812 - R 06 3889 +/- 1653 3531 +/- 1549 -3.234/-1.30 | 0.5 0.3
Load 1341 1362
.vBA 154 +i- 46 151 +/- 46 A2+ 16 08 153 +/- 49 144 +- 45 =1.56+/- 1.78 0.5 03
|_Tibia Ct. vBMD 875 +-81 278 +/-17 0.03 1/-0.8 09 871 +/-70 856 +/- 78 -1.12+/-062 | 0.5 03
| Tibia Stiffness 200381 +1 198734/ 1815 | 09 | 195540 179831 +/- 2434214 | 0.4 | 08
ST609 56949 69233
“Tibia Failure Load 10018 +i 9963 +/- =19 +/-12 08 9878 +/- 3307 9089 +/- 3016 -241 +/-1.97 04 08
2669 2653

FRACTURE LIAISON SERVICES AND SUBSEQUENT
FRACTURE RISK: A MULTICENTER, PRAGMATIC,
STEPPED-WEDGE CLUSTER-RANDOMIZED
CONTROLLED TRIAL

C. Andreasen’, C. Dahl? E._Frihagen®, T. T. Borgen*, T.
Basso?®, J. E. Gjertsen$, W. Figved’, T. Wislgff®, G. Hagen®,
E. M. Apalset™, J. M. Stutzer™, I. Lund™, A. K. Hansen', F.
I. Nissen', R. M. Joakimsen', U. Syversen', E. F. Erik-
sen', L. Nordsletten?, T. K. Omsland?, ?. Bjgrnerem's, L. B.
Solberg™

Department of Orthopedic Surgery, University Hospital of North
Norway, Tromsg, Norway, 2Department of Community Medicine
and Global Health, Institute of Health and Society, University of
Oslo, Oslo, Norway, *Department of Orthopedic Surgery, @stfold
Hospital Trust, Gralum, Norway, “Department of Rheumatology,
Vestre Viken Hospital Trust, Drammen, Norway, SDepartment of
Orthopedic Surgery, St. Olavs University Hospital, Trondheim,
Norway, °Department of Orthopedic Surgery, Haukeland Uni-
versity Hospital, Bergen, Norway, ’Department of Orthopedic
Surgery, Vestre Viken Hospital Trust, Baeerum Hospital, Gjettum,
Norway, 8Institute of Clinical Medicine, University of Oslo, Oslo,
Norway, °Department of Health Services, Norwegian Institute of
Public Health, Oslo, Norway, "°Bergen group of Epidemiology and
Biomarkers in Rheumatic Disease, Department of Rheumatology,
Haukeland University Hospital, Bergen, Norway, ''Department of
Orthopedic Surgery, Mgre and Romsdal Hospital Trust, Hospital
of Molde, Molde, Norway, "?Division of Orthopedic Surgery, Oslo
University Hospital, Oslo, Norway, *Department of Clinical Medi-
cine, The Arctic University of Norway, Tromsg, Norway, "“Depart-
ment of Clinical and Molecular Medicine, Norwegian University
of Science and Technology, Trondheim, Norway, *Spesialist-
senteret Pilestredet Park, Oslo, Norway

Objective: We investigated the effect of a standardized Fracture
Liaison Service (FLS) intervention on subsequent fracture risk
and mortality.

Material and Methods: The study was a multicenter, pragmatic,
stepped-wedge cluster-randomized trial. The intervention was
introduced to three clusters with four months intervals starting
May 2015 through December 2018 at seven Norwegian hospitals.
The FLS intervention included medical treatment of osteoporosis
for patients 50 years and older with a low-energy fracture. Based
on data from the Norwegian Patient Registry, index fractures
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were assigned respectively to the control group (2011-2015) or
intervention group (2015-2018). Rates of a subsequent fragility
fracture (distal forearm fracture, proximal humerus fracture or hip
fracture), and all-cause mortality were calculated. (Clinicaltrials.
gov, NCT02536898).

Results: A total of 100,198 patients (mean age 69.6 years) suf-
fered an index fracture of any type; 8,998 (9%) patients experi-
enced a subsequent fragility fracture and 20,198 (20%) died.
During a maximum of 4.7 years follow-up, FLS reduced the risk
of any type of subsequent fragility fracture by 12% (hazard ratios
(HR) 0.88, 95% confidence intervals (Cl) 0.84-0.92) and mortality
by 19% (HR 0.81, 95% CI 0.78-0.83). In additional analyses, the
risk of a subsequent hip fracture was reduced by 24% (HR 0.76,
95% C10.71-0.81).

Conclusion: A standardized FLS intervention can reduce the risk
of subsequent fragility fractures and mortality and may thereby
contribute to a reduction in the global burden of fragility fractures.
Disclosures: The study was supported with grants from The Re-
gional Health Authorities, Norway. One or more of the authors
report support or payment outside the study from UCB, Amgen,
Roche Diagnostics, Pharma Prim, Danone, Ortomedic Norway,
LINK Norway, Zimmer Biomet Norway, Novo Nordisk, Eli-Lilly, As-
tra-Zeneca, Sanofi, Novartis, Takeda, Eli Lily
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PROTON PUMP INHIBITORS ASSOCIATED WITH
INCREASED BONE TURNOVER MARKERS: RESULTS
OF A LARGE OBSERVATIONAL COHORT STUDY

D. Fitzpatrick’, R. Lannon?, E. Laird®, M. Ward, L. Hoey*, C.
F. Hughes?, J. J. Strain4 C. Cunningham?, H. Mc Nulty*, K.
Mc Carroll’

"Mercer's Institute for Research on Ageing, St James's Hospi-
tal, Dublin, Ireland, 2Mercer’s Institute for Research on Ageing,
Dublin, Ireland, *Department of Nutrition, Atlantic Technological
University, Sligo, Ireland, *Nutrition Innovation Centre for Food
and Health, University of Ulster, Coleraine, United Kingdom

Objective

Extensive research has found an increased risk of osteoporotic
fracture with the long-term use of proton pump inhibitors (PPIs).
Various factors have been postulated to explain the mechanism
by which this occurs [1]. However few studies have examined the
relationship between PPIs and bone turnover markers.

Materials and methods

Participants were from the Trinity-Ulster-Department of Agricul-
ture (TUDA) study, a large cross-sectional cohort of Irish adults
aged =60 years. We excluded participants with a known diagnosis
of osteoporosis or on treatment for osteoporosis. ANCOVA was
used to compare mean levels of bone specific alkaline phospha-
tase (BAP) and tartrate-resistant acid phosphatase (TRAP 5b) in
PPl users versus non-PPI users after controlling for age, sex, body
mass index, timed up an go test, 25(0H)D, estimated glomerular
filtration rate, parathyroid hormone, smoking, daily dairy intake,
alcohol consumption, type 2 diabetes mellitus, current or past
steroid exposure, and loop and thiazide diuretics.
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Results

A total of 1657 participants met the inclusion criteria, of whom
31.3% (n=519) were taking PPI medication. PP users versus non-
PPI users were of similar age (70.0 vs 69.7 years p=0.267) though
were marginally more likely to be female (54.1 vs. 49.2%, p=0.06).
Overall, PPl users versus non-PP| users had higher mean BAP and
TRAPS5b and this remained significant after multivariate adjust-
ment (BAP 16.7 vs 15.2 pg/L, p<0.001) and TRAP 5b (3.10 vs 2.94
ug/L, p=0.002).

Conclusions

PPIs were associated with increased bone turnover markers. PPIs
are known to inhibit calcium absorption by reducing gastric acid
secretion which may lead to hyperparathyroidism. However, the
increase in bone turnover markers we observed was independent
of parathyroid hormone levels suggesting other additional mech-
anisms which deserves further investigation. These results high-
light the importance of appropriate prescribing and deprescribing
of PPIs especially in older adults at risk of fracture.
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DISCONTINUATION OF BISPHOSPHONATES IN
OLDER PEOPLE WITH COMPLEX HEALTH NEEDS:
SELF-CONTROLLED CASE SERIES TO ASSESS
FRACTURE RISK

D. Prieto-Alhambra’, F. Dernie?, A. Delmestri’, T. Rath-
od-Mistry’, E. H. Tan', A. M. Jodicke'

'NDORMS, University of Oxford, Oxford, United Kingdom, 2Med-
ical Sciences Division, University of Oxford, Oxford, United
Kingdom

Objective

This study aimed to evaluate the effect of discontinuation of
treatment with oral bisphosphonates (BP) on the risk of fractures
in the post-discontinuation period in older patients.

Methods

We conducted self-controlled case series using UK primary care
electronic health data (CPRD GOLD). All patients aged >65 years
and registered in the database for >1 year before study start
(01/01/2010) were included to the source population. Of those,
people with a non-elective hospitalisation, or with frailty or poly-
pharmacy in 2009 who didn’t use BP in that year were selected.
Among those, people with a new BP prescription and a fracture
recorded during the study period were included.

Exposure was defined as discontinuation of BP, with a treatment
gap of >90days.

Age-adjusted incidence rate ratios (IRR) were calculated to com-
pare fracture rates during BP treatment vs. in the post-discontin-
uation period. The main analysis included all people irrespective
of the duration of continuous BP use, while subgroup analyses
required >1 year of BP treatment prior to discontinuation.

To test the robustness of our analyses we tested the assumptions
of the SCCS model before progressing with the analyses and re-
peated our analyses with statins as negative control exposure to
assess residual confounding.

Results
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We included 171,048 BP-naive people with complex health needs,
of whom 6,245 individuals started BP treatment during the study
period. We observed 1,262 fractures during 9,796 person-years of
treatment (event rate 128.8/1,000 person-years [95%Cl 121.7 to
136.0] and 942 fractures during 6,428 person-years of follow-up
post-discontinuation (event rate 146.6/1,000 person-years [137.2
to 156.1]), respectively. IRR of 0.94 [0.81 to 1.1] in the main anal-
ysis indicated no increased fracture risk after discontinuing of BP
treatment,

However, for people with >1 year history of continued BP therapy,
our models showed increased fracture risk following treatment
discontinuation (IRR of 1.26 [1.0 to 1.58]).

Negative control exposure analyses showed no association be-
tween statins and fracture risk.

Conclusions

Our study showed increased fracture risks when stopping BP in
older people with complex health needs after >1 year of continu-
ous BP therapy. Further research focussing on the risk-benefit of
stopping BP is needed.
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GLOBAL BALANCE OF THE SPINE, AN
INDEPENDENT CONTRIBUTOR TO PHYSICAL
IMPAIRMENTS AND PREDICTOR OF INCIDENT
FALLS IN OLDER ADULTS: THE SAFE 3-YEAR
LONGITUDINAL COHORT STUDY

M. Hars', A. Faundez?, M.-J. Begin®, M. Terrien Ferey’, J.
Fechtenbaum?, K. Briot4, C. Roux?* F. Herrmann5, C. Graf,
S. Ferraris, S. Genevay’, S. Boudabbous?, A. Trombetti’

'Division of Bone Diseases and Division of Geriatrics and Reha-
bilitation, Geneva University Hospitals and Faculty of Medicine,
Geneva, Switzerland, 2Division of Orthopaedics and Trauma
Surgery, Geneva University Hospitals and Faculty of Medicine,
and La Tour Hospital, Geneva, Switzerland, *Division of Endocri-
nology, Department of Medicine, Centre Hospitalier de |'Universi-
té de Montréal, Québec, Canada, “‘Department of Rheumatology,
Cochin Hospital, Assistance Publique-Hopitaux de Paris, Paris,
France, *Division of Geriatrics and Rehabilitation, Geneva Univer-
sity Hospitals and Faculty of Medicine, Geneva, Switzerland, °Di-
vision of Bone Diseases, Geneva University Hospitals and Facul-
ty of Medicine, Geneva, Switzerland, "Division of Rheumatology,
Geneva University Hospitals and Faculty of Medicine, Geneva,
Switzerland, ®Division of Radiology, Geneva University Hospitals
and Faculty of Medicine, Geneva, Switzerland

Objectives

Falls remain the leading cause of fractures in older adults and
may result from several intrinsic and extrinsic risk factors. Among
them, the role of the global balance of the spine (since recently
easily evaluated with the advent of EOS® technology) has never
been fully established. In the SAFE cohort, we aimed to determine
the association between global balance of the spine, physical
function and falls in community-dwelling older adults.

Material and Methods

SAFE is an ongoing prospective 3-year longitudinal cohort study
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conducted in Geneva (Switzerland) among community-dwelling
adults aged =65 years without history of instrumented spinal sur-
gery. All subjects undergo at baseline and 3-year a comprehensive
assessment battery including: full skeleton 2D/3D radiographs in
the standing position by EOS® low-dose biplane X-ray imaging
system, DXA imaging, and physical function tests. Prospective
falls and fractures are also collected over the 3-year. Spino-pel-
vic parameters collected include, among others, the spino-sacral
angle (SSA) and the C7-central sacral line (C7-CSL) distance for
sagittal and coronal balance, respectively.

Results

Among the 110 subjects (mean age, 75 years; 76% female) in-
cluded in the final cross-sectional analysis, 40 (36%) reported
one or more falls in the past 12 months, 19 (17%) had a Short
Physical Performance Battery (SPPB) score <9 and 8 (7%) were
sarcopenic. Global sagittal balance was independently associ-
ated with physical performances after controlling for potential
confounders (adjusted regression coefficient SPPB/SSA= 0.04,
95%Cl [0.01-0.08]; p=0.024). Global coronal balance was inde-
pendently associated with both 1-year retrospective falls (OR C7-
CSL/faller=1.59, 95%CI [1.09-2.30]; p=0.015) and 3-year incident
falls (n=66 first subjects in the longitudinal analysis; OR C7-CSL/
faller=2.25, 95%CI [1.24-4.08]; p=0.008 and IRR C7-CSL/number
of falls=1.55, 95%CI [1.21-1.98]; p=0.001), after controlling for
potential confounders including age, sex, comorbidities, vertebral
fractures and physical performances by SPPB score.
Conclusions

Our results suggest that global sagittal balance of the spine is an
independent contributor to physical impairments in older adults,
while global coronal balance is an independent predictor of inci-
dent falls. Further ongoing longitudinal analysis will fully reveal
whether global balance of the spine relates to fractures and the
role of compensating mechanisms.
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A NOVEL DRUG COMBINATION WITH
THERAPEUTIC POTENTIAL FOR SARCOPENIA

E. Mercken', J. Frickel', S. Huettner', J.-Y. Reginster??, C.
Tezze*5, M. Sandri*®5, A. Belién'

'Rejuvenate Biomed, Diepenbeek, Belgium, 2WHO Collaborat-
ing Center for Epidemiology of Musculoskeletal Health and
Aging, Liege, Belgium, 3Protein Research Chair, Biochemistry
Department, College of Science, King Saud University, Riyadh,
Saudi Arabia, “Department of Biomedical Sciences, University
of Padova, Padova, Italy, *Veneto Institute of Molecular Medi-
cine, Padova, Italy, °Department of Medicine, McGill University,
Montreal, Canada

Objectives: To determine the safety and efficacy of RJx-01, a
novel drug combination identified using proprietary in-silico dis-
covery (CombinAge™) and C. elegans screening/validation (Cele-
gAge™) platforms, in the treatment of sarcopenia, an age-related
progressive loss of physical performance and muscle strength
that reduces mobility, diminishes quality of life, and increases risk
of falls and morbidity.
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Methods: RJx-01, consisting of metformin and galantamine, was
tested in a Phase 1b randomized, double-blind, placebo-controlled
study with 42 healthy males aged 65 to 75 placed in a full-length
cast of the dominant lower extremity for 2 weeks to induce disuse
atrophy. During the two weeks of casting and four weeks post-
cast removal, 21 participants received RJx-01 and 21 received a
placebo. Primary endpoints included safety and tolerability, and
pharmacokinetics was assessed as the secondary endpoint.
Exploratory endpoints relevant to sarcopenia, including muscle
strength and fatigue using the Biodex Dynamometer and inflam-
mation, were evaluated.

Results: Rejuvenate Biomed recently identified and validated
RJx-01 as a potential therapeutic for sarcopenia in worm and
mouse preclinical models (1). In the Phase 1b trial, RJx-01 was
found to be safe and well tolerated among the participants, with
no severe or serious adverse events being reported. The RJx-
01 proprietary formulation also exhibited high bioavailability.
Compared to placebo, RJx-01 treatment significantly enhanced
muscle strength and reduced muscle fatigue and inflammation
during the recovery phase.

Conclusion: Preclinical studies indicate synergistic beneficial
effects of RJx-01 in the treatment of sarcopenia-related pheno-
types. The data of the Phase 1b clinical study supports a Phase
2 trial that determines the efficacy of RJx-01 in the treatment of
sarcopenia.

Disclosures: EM, JF and SH are employees of Rejuvenate Biomed,
and AB is CEO of Rejuvenate Biomed. JR is Chair of Rejuvenate
Biomed’s Scientific Advisory Committee. All other authors declare
that there is no conflict of interest.
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IMMINENT FRACTURE RISK AND MORTALITY
DIFFER BY INDEX FRACTURE SITE AND BONE
MINERAL DENSITY

R. Pinedo-Villanueva', M. K. Javaid’, W. D. Leslie?

"University of Oxford, Oxford, United Kingdom, 2Department of
Medicine, University of Manitoba, Winnipeg, Canada

Objective

Data on imminent fracture risk and mortality after an index frac-
ture are necessary to quantify the expected benefit from a frac-
ture liaison service (FLS). This study describes the association
between bone mineral density (BMD) measured after the index
fracture and the risk of subsequent fractures and mortality.
Material and Methods

The study population comprised women aged 50+ with an index
fragility fracture of the hip, clinical spine, or other sites recorded
within 2 years of subsequent DXA testing in the Manitoba BMD
Program. The 5-year risk of subsequent hip, spine, and other frac-
tures as well as mortality were ascertained.

Results

The study identified 566 women with a sentinel hip (mean age
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73.4 yrs), 779 with a vertebral (69.9 yrs), and 3,867 with other

(66.4 yrs) fractures. The median time from fracture to DXA was o Index fracture = Hip .
under 0.5 yrs. The proportion of women with a lowest T-score < £ 1a%
-2.5was 59%, 46%, and 35% for hip, spine, and other fracture sites, R s
respectively. A significant interaction was observed between the 2 1% 0% &
index fracture site and minimum BMD category for subsequent g :i B 20% §
hip fractures (p=0.001) but not spine (p=0.09) or other fracture e L o b
sites (p=0.95) (Figure). The 5-year mortality was 21.4%, 14%, and £ oam E[’ T =
7.9% for hip, spine, and other fractures, respectively. Mortality g ™ e e I s 0%
was significantly higher in those with lowest minimum T-score af- a ' " MinmumTecors '
}er Spine or Otlgller frac}ures (p<0(001 )l a)nd uhnifOI'm|y hflgh after hIE [JProporiton «++ Subsequent hip +++ Subsequent spine Subsequent other
racture regardless of T-score (p=0.55). The 5-year fracture ris
was generally higher for lower T-scores, ranging from 1.3 times Index fracture = Spine
for fractures of spine to spine (11.1% for T-score >1.5 vs 14.1% pE =0
. . S 14% e :
for T-score <-3.5) to 30.8 times for other to hip (0.3% for T-score o i a0% £
>-1.5vs 8.7% for T-score <-3.5) (Figure). 2 10% B 30% &
Conclusion = 8% c
. . . ey 20% 5
The 5-year risk of subsequent fracture and mortality differs by 2 j: I ST RS 5
BMD measured after the index fracture and also by index fracture =Rl N Y W ﬂ 10% £
site. These data support a more refined approach to predicting g ow 0%
the potential benefits from secondary fracture prevention. e >3 B :4“ § '2-fe‘° e e
. . . . . P inimum |-5COl
Figure: Relationship between index fracture site, minimum T-score ) )
. [—JProporiton ««+ Subsequent hip +++ Subsequent spine Subsequent other
and subsequent fracture risk
Index fracture = Other sites
0 16% 50%
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‘512% 40% E’
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= i (N e (N BT B P 10% £
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CProporiton « =+ Subsequent hip --- Subsequent spine Subsequent other
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EFFECT OF FRAXPLUS ADJUSTMENTS ON FRACTURE RISK RE-
CLASSIFICATION IN OLDER SWEDISH WOMEN - RESULTS FROM
THE SUPERB-STUDY
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bourne, Australia, *Division of Clinical Medicine, School of Med-
icine and Population Health, University of Sheffield, Sheffield,
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loskeletal Ageing, Mellanby Centre for Musculoskeletal Research,
Sheffield, United Kingdom, "Centre for Metabolic Bone Diseases,
University of Sheffield, Sheffield , United Kingdom

Objectives
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FRAXplus allows adjustment of FRAX fracture probabilities for
additional clinical information [currently, recency of osteoporot-
ic fracture, high dose oral glucocorticoids, duration of type 2 di-
abetes mellitus, lumbar spine (LS) BMD, trabecular bone score
(TBS), falls history in previous year, or hip axis length (HAL)]. We
examined the impact of FRAXplus adjustments on the proportion
of older Swedish women eligible for treatment using a major os-
teoporotic fracture (MOF) probability intervention threshold (IT)
>26% (representing the risk in a 70-year-old Swedish woman with
a previous fracture).

Materials and methods

Ten-year MOF probabilities with femoral neck bone mineral den-
sity (BMD, Hologic) were calculated using the original FRAX tool
and adjusted, where possible, by FRAXplus using data from the
SUPERB cohort of 3028 Swedish women ages 75-80 years. Data
on clinical risk factors (CRFs) and outcomes were collected using
questionnaires and national registers over a follow-up period of
8 years. Incident MOFs were x-ray verified. The FRAXplus adjust-
ment to MOF and hip fracture probabilities was only applied for
one FRAXplus factor, with the most influential being used if more
than one adjustment was possible. The net reclassification im-
provement (NRI) was calculated.

Results

In total, 90% (n=2723) of the included women had their 10-year
MOF probability adjusted, with the most common FRAXplus ad-
justment factors being HAL (30%), TBS (23%), fall history (20%),
LS BMD (8%), and recent fracture (5%; Figure 1). A similar pattern
was observed for hip fracture 10-year probability.

Of those below the IT using FRAX alone, 1785 remained below
after FRAXplus adjustment, and within this group, 365(20.4%)
women had an incident MOF. 339 women had their 10-year MOF
probability uplifted above the IT using FRAXplus and in this group,
119 women (35.1%) had an incident MOF. There were 904 women
with 10-year MOF probabilities above the IT using both the orig-
inal FRAX tool and FRAXplus, and within this group, 324(35.8%)
women had an incident MOF. The NRI (95 % confidence interval)
was 4.82%(1.87-7.77%); p<0.01).

Conclusions

Using FRAXplus, a significant proportion of older women had their
10-year fracture probabilities uplifted above the IT, which reflect-
ed their elevated fracture risk more accurately.

Impact of FRAXplus on 10-year fracture probabilities

m High dose GC
LSBMD

= Recentfraciure

= T2DM

= TBS

m Unadjusted

Figure 1. The impact of FRAXplus on 10-year MOF (left) and hip
fracture (right) probabilities in older Swedish women in the SU-
PERB-cohort.
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SMOKING HISTORY AND FRACTURE RISK: A
META-ANALYSIS TO UPDATE THE FRAX® RISK
ASSESSMENT TOOL
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Australia, °Centre for Metabolic Bone Diseases, University of
Sheffield, Sheffield, United Kingdom, "Division of Clinical Medi-
cine, School of Medicine and Population Health, Mellanby Centre
for Musculoskeletal Research, University of Sheffield., Sheffield,
United Kingdom

Objectives

Smoking has detrimental effects on health and is associated
with an increased risk of fractures, thus current smoking is one
of the risk factor the FRAX® tool. However, In this meta-analysis
of international cohorts, the aim was to examine the relationship
of smoking (current and past) with fracture risk, with a view to
updating.

Materials and methods

The risk of fracture associated with current smoking was estimat-
ed by an extended Poisson model applied separately to each of 57
prospective cohort studies. Covariates included time since start
of follow up, current age, and in an additional model, BMD at the
femoral neck. The results of the different studies were merged by
using the inverse-variance weighted B-coefficients.

Results

The analysis included a total of 1 634 449 participants (60% fe-
male, mean age 60 years). Current smoking, documented in 12%
of participants (15.3% men and 9.8 % women), was associated
with a significantly increased risk of any fracture in both men and
women (Table). Current smoking was associated with a greater
increase in fracture risk in men than in women. The hazard ra-
tio (HR) was somewhat attenuated with the inclusion of BMD but
remained statistically significant in all categories, suggesting
that the risk is largely independent from BMD. When compared
to non-smokers, there was little evidence for increased fracture
risk amongst women who were past smokers for most fracture
categories. In men, past smoking was significantly associated
with fracture risk [1.11 (1.03, 1.18)]; however, the magnitude of
the effect was lower than what was observed for current smokers
[1.43 (95% Cl 1.26, 1.62)]. Conclusions

Our results confirm an association between current smoking and
increased fracture risk that is largely independent of BMD. The
attenuation of the smoking associated fracture risk in past vs
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current smokers supports the skeletal benefits of smoking cessa-
tion. These data will be used to inform future iterations of FRAX.

Table: Hazardratio (HR) and 95% confidence intervals (Ci) for fractures in current

smokersin men and women.
Abbreviations: BMD= bone mineral densify; HR= hazard ratio; CI= confidence intervals: MOF= major osteoporotic fracture;
OST- usteuporolic fraclure

Adjusted forage and time Adjusted for age and time Adjusted for age, time since
since baseline singe baseline - for those with baseline and BMD
Cohorts HR (95%CI) Cohorts HR (95%Cl) Cohorts HR (95% Cl)
(N) (N) (N)

Female
Hip 39 1.60(1.481.74) 33 1.60(1.46,1.76) 33 1.48(1.34,1.64)
MOF 46 1.21(1.151.27) 3g 1.22(1.16,1.29) 39 1.16(1.10,1.22)

Male
Hip 24 1.75(1.55,1.97) 19 1.83(1.589,2.10) 18 1.57(1.30,1.89)
MOF 30 1.37(1.26,1.50) 27 1.37(1.24-1.51) 27 1.19(1.08,1.31)
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QUANTITATIVE MOTION ARTEFACT GRADING IN
HR-PQCT CLINICAL IMAGING: AN ALGORITHMIC
APPROACH

T. Cox', S. Mahmoodi', L. D. Westbury?, N. R. Fuggle? S.
Lu', N. C. Harvey?

"Faculty of Engineering and Physical Sciences, Electronics and
Computer Science, University of Southampton, Southampton,
United Kingdom, 2MRC Lifecourse Epidemiology Centre, Universi-
ty of Southampton, Southampton, United Kingdom

Objective: High-Resolution peripheral Quantitative Computed
Tomography (HR-pQCT) is a three-dimensional imaging technique
which captures detailed information on bone microarchitecture.
Unfortunately, this increased resolution comes at the cost of in-
creased sensitivity to motion artefact, assessment of which typ-
ically requires manual review. We therefore aimed to develop an
algorithmic approach to automatically identify and quantify mo-
tion artefact.

Methods: Our approach was to detect motion artefact in a HR-
pQCT scan by examining and exploiting the sinogram produced
from the raw projection data. Unlike processed CT scans, sino-
gram data retain a temporal component, making it easy to detect
shifts where, or more accurately when, subject motion has oc-
curred during a scan. To detect these subtle shifts, we implement-
ed a machine learning approach using the state-of-the-art U-Net
neural network architecture to segment the areas of interest in the
sinogram. Subsequently, we developed an algorithm to detect the
number and severity of shifts that occurred across the scan and
used this to calculate a quantitative measure of motion artefact.
Results: We tested our algorithm against manual gradings on
739 scans of children ages 6-10 years, in which the prevalence of
motion artefact was high. Our preliminary results demonstrated
that our approach more accurately assigned a high score to
scans with high levels of motion artefact than existing methods.
Specifically, our method captured each instance of subject
motion across the entire scan, whereas previous work done by
Sode et al. only captured net motion. However, our results were
not perfect, and we aim to improve our algorithm to better capture
all severities of artefact.

Conclusion: Our results show a better performance in accurately
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detecting motion artefact than existing methods and can
be implemented to automatically check for motion artefact
immediately when a HR-pQCT scan is taken. Additionally, our
quantitative approach can be used to detect where artefact has
occurred in a scan, which could be used to correct it.
References:

Sode, M., Burghardt, A. J., Pialat, J.-B., Link, T. M., and Majum-
dar, S. (2011). Quantitative characterization of subject motion in
hr-pgct images of the distal radius and tibia. Bone, 48(6):1291-
1297.
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FRACTURE RATE AND LOCATION IN ADULTS WITH
HYPOPHOSPHATASIA WITH ONE VERSUS MULTIPLE
ALPL VARIANTS: DATA FROM THE GLOBAL HPP
REGISTRY

L. Seefried’, K. Dahir?, G. Martos-Moreno?, K. Ozono* W.
Hoglers, C. Rockman-Greenberg®, S. Fang’, A. Petryk’, P.
Kishnanié, A. Linglart®

"University of Wiirzburg, Wiirzburg, Germany, 2Vanderbilt
University Medical Center, Nashville, United States, *Hospital
Infantil Universitario Nifio Jesus, IIS La Princesa, Universidad
Auténoma de Madrid, CIBERobn, ISCIII, Madrid, Spain, “Osaka
University, Suita, Osaka, Japan, *Johannes Kepler University
Linz, Linz, Austria, ®University of Manitoba, Winnipeg, Mani-
toba, Canada, “Alexion, AstraZeneca Rare Disease, Boston,
United States, ®Duke University Medical Center, Durham, United
States, °Paris-Saclay University, AP-HP and INSERM, Paris,
France

Objective: Hypophosphatasia (HPP), a rare, inherited disease
associated with compromised bone mineralization, is caused by
variants in the ALPL gene encoding tissue-nonspecific alkaline
phosphatase (ALP). Fracture rates, locations, and the clinical
implications of having 1 vs >2 ALPL variants are incompletely
characterized in patients with HPP.

Methods: Adults in the Global HPP Registry (NCT02306720) with
low ALP, 21 ALPL variant, and fracture data were included in the
analysis. Fracture rate and distribution of fractures by location
were determined for patients aged >18 to <50 (younger adults)
and 250 years (older adults). Fractures and pseudofractures
were combined for analysis; results were stratified by number
of ALPL variants.

Results: The study population included 278 younger adults (75.2%
females) and 249 older adults (72.3% females), with a history of
fractures in 38.1% (younger adults) and 57.0% (older adults). Age-
adjusted fracture rate per 100 person-years was 2.49 (95% Cl:
2.19,2.82) in younger adults and 2.78 (95% Cl: 2.52, 3.06) in older
adults. Metatarsal fractures were the most common fractures in
younger adults (14.4% of patients and 25.6% of fractures) and
older adults (19.3% and 17.5%), with similar rates in patients with
1 or 22 ALPL variants. Femoral fractures were more prevalent in
those with 22 vs 1 ALPL variant (younger adults: 17.6% vs 1.2%;
older adults: 46.9% vs 8.3%). Vertebral fractures were reported in
2.9% of younger adults and 9.2% of older adults.
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Conclusions: Patients with HPP have relatively high rates of
metatarsal fractures, and of femoral fractures in those with
>2 ALPL variants. The vertebral fracture rate was lower in patients
with HPP than in those with osteoporosis. These data suggest that
fractures in patients with HPP have a distinct pattern compared
with the general population or patients with osteoporosis.
Funding: Study sponsored by Alexion, AstraZeneca Rare Disease,
Boston, MA. Writing and editorial assistance provided by Peloton
Advantage, LLC, an OPEN Health company, funded by Alexion,
AstraZeneca Rare Disease.

Disclosures: LS, KMD, GAMM, KO, WH, CRG, PSK, and AL have
consulted for and/or received research funding/honoraria from
Alexion, AstraZeneca Rare Disease. SF and AP are employees of
and may own stock/options in Alexion, AstraZeneca Rare Disease.
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IS THERE AN ASSOCIATION BETWEEN BIRTH
WEIGHT OR GESTATIONAL AGE AND FRACTURE
RISK IN YOUNG ADULTS?

H. T Holltrg", T. I. L. Nilsen’, B. Schei?, |. Tronstad?, A.
Langhammer3, M. Hoff*

'INB, NTNU, Norwegian University of Science and Technolo-

gy, Trondheim, Norway, 2ISM, NTNU, Norwegian University of
Science and Technology, Trondheim, Norway, SHUNT, ISM, NTNU,
Norwegian University of Science and Technology, Trondheim,
Norway, *INB, NTNU, Norwegian University of Science and
Technology/ St Olavs Hospital, University hospital in Trondheim,
Trondheim, Norway

Objective To examine the association between birth characteris-
tics and fracture risk in a Norwegian cohort born 1967-1988.
Methods Data on 6434 women and 4665 men who participated
in the 3 survey the HUNT Study, (HUNT3, 2006-08), were linked
to the Medical Birth Registry of Norway and patient records at
the regional hospitals. ICD9 and ICD10 was used to identify
fractures of the wrist, humerus, hip, or spine from 01.01.1988 to
21.10.2021. Participants were followed from 01.01.1988 until the
first fracture; date of death or end of follow-up. Cox regression
was used for estimating hazard ratios (HR) between birth weight,
gestational age, and fracture (95 % Cl) adjusted for birth year, sex,
maternal age, and maternal morbidity.

Results 539 fractures were observed (women 289 (4.5%),
men 251 (5.4%)) during a median follow-up time of 33.8 years.
Forearm fractures accounted for 61 %. Mean age at fracture was
32.1 years (range 2.4-53.5). 389 (3.5 %) had a birth weight <2.5 kg
and 1362 (12.3%) were born small for gestational age (SGA). The
adjusted HR for fracture among those with a birth weight <2.5 kg
was 0.97 (0.55-1.71) compared to those born with a birth weight
3.5-3.9 kg and 1.01 (0.78-1.31) for SGA compared to those born
appropriate for gestational age. In analyses excluding those with
birthweight <2.5 kg, the HRs pr 100 g and one SD increase were
0.99 (0.97-1.00) and 0.93 (0.85-1.02), respectively.

Conclusion: In this study, we found no association between birth
weight or gestational age and subsequent fracture risk in young
adults.
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Table 1. Incidence rate and hazard ratios (HR) of fracture according to birth charactenstics

Variable Number (%) Person- Fractures HR,crude HR
year (m) Adjusted**

(95% CT)

Trend-test

Birthweight, kg

Continuous 11,099 (100) 367284 539 1.00 0.99(0.97-1.01) 1.00 {0.98-1.01)
(per 100 g increase)

Continuous (per SD) * 11,099 (100) 367284 539 0.99 0.94 (0.86-1.03) 0.98 (0.90-1.07)
<15 389 (3.50) 12869 15 0.82 0.97(0.55-1.71)

1529 842(7.59) 27953 M4 110 1.16 (0.83-1.61)

3.034 3,157 (28.44) 104347 162 109 1.11 {0.90-1.36)

3539 4,227 (38.08) 139953 200 1 (ref) 1 (ref)

4044 1,968 (17.73) 65093 93 1.00 0.98 (0.77-1.26)

=45 516 (4.65) 17069 25 1.03 1.00(0.65-1.51) 0.99 (0.92-1.07)
Gestational age

Small for gestational 1,362 (12.27) 45071 67 1.00 1.01 (0.78-1.31)

age (SGA)

Appropriate for 8,719(78.56) 288461 428 1 (ref) 1 (ref) 0.95(0.83-1.09)
gestational age (AGA)

Large for gestational 1,018 (9.17) 33752 44 0.88 0.88 (0.64-1.20)

age (LGA)
* SD = 472 g in week 40 of gestation

** Models are adjusted for birth year, sex. maternal age, and maternal morbidity
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AIR POLLUTION AND BONE HEALTH OUTCOMES:
PERIODS OF SUSCEPTIBILITY FROM PREGNANCY
TO CHILDHOOD

L. Scheepers’, A. C. Binter?, S. Santos?, S. Petricola F.
Rivadeneira®, V. Jaddoe®, M. Guxens®?, F. Johnston'

"University of Tasmania, Hobart, Australia, 2ISGlobal, Uni-
versitat Pompeu Fabra, Spanish Consortium for Research

on Epidemiology and Public Health (CIBERESP), Barcelona,
Spain, *Universidade Porto & Erasmus Medical University, Porto,
Netherlands, ISGlobal, Universitat Pompeu Fabra, & Spanish
Consortium for Research on Epidemiology and Public Health (CI-
BERESP), Barcelona, Spain, *Erasmus University Medical Centre,
Rotterdam, Netherlands, éISGlobal, Universitat Pompeu Fabra,
Spanish Consortium for Research on Epidemiology and Public
Health, Erasmus University Medical Centre, Barcelona, Spain

Objective: Exposure to environmental factors during early life
may provoke physical responses that have a lasting impact on
skeletal development. We aimed to identify periods of suscep-
tibility to air pollution in early life in relation to bone health out-
comes at age six.

Material and Methods: Data were from the Generation R study,
a population-based pregnancy cohort study in Rotterdam, The
Netherlands. In total, 9,901 women with a delivery date from April
2002 until January 2006 were enrolled in the study. We estimat-
ed daily concentrations of nitrogen dioxide (NO2) and particu-
late matter (PM10, PM2.5 and PM2.5 absorbance) at the home
addresses during pregnancy and childhood, using land-use re-
gression models. Bone mineral density (BMD) and area-adjusted
bone mineral content (aBMC) were measured by dual-energy x-ray
absorptiometry (DXA) at age six. We performed distributed lag
non-linear modelling (DNLM) adjusted for several socioeconomic
characteristics to assess the associations between air pollution
and bone health and identify windows of susceptibility.

Results: Among 5,910 children, we identified windows of sus-
ceptibility from approximately 1 year to 4 years of age for PM2.5
and PM2.5 absorbance with BMD (e.g., -10.3; Cl -15.8 to -4.7 per
5 pg/m? increase in PM2.5) and for all air pollutants with aBMC
(e.g.,-14.6; C1-20.7 to -8.4 per 5 pg/m? increase in PM2.5). Also,
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we identified a positive association between NO2 and PM2.5
absorbance during pregnancy with aBMC (e.g., 4.0; Cl 1.4 to 6.6
per 10°m™ increase in PM2.5 absorbance). Associations followed
similar trends, but remained only statistically significant in boys,
and not in girls.

Conclusion: Exposure to air pollution during childhood may have
adverse impacts on bone health outcomes at age six, and between
~1 to ~4 years may be a critical period of higher susceptibility.
Funding: Erasmus MC, ZonMw, Ministry of Health, Welfare and
Sport, European Union's Horizon, and Generalitat de Catalunya
(CERCA Program).

Assaciations between exposure to air pollutants at pregnancy

Bane mineral density (BMD]
Air pollutants Logs Estimate
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FAMILY HISTORY OF FRACTURE AND FRACTURE
RISK: A META-ANALYSIS TO UPDATE THE FRAX®
RISK ASSESSMENT TOOL

E. V. McCloskey', H. Johansson?, E. Liu?, M. Schini*, L. Vanden-
put®, N. C. Harvey®, M. Lorentzon®, W. D. Leslie’, J. A. Kanis And
The Frax Meta-Analysis Cohort Group?®

'Division of Clinical Medicine, School of Medicine and Population
Health, Mellanby Centre for Musculoskeletal Research, Universi-
ty of Sheffield., Sheffield, United Kingdom, 2University of Gothen-
burg, Gothenburg, Sweden, *Mary McKillop Institute for Health
Research, Australian Catholic University, Melbourne, Austra-
lia, *Division of Clinical Medicine, School of Medicine and Popu-
lation Health, Mellanby Centre for Musculoskeletal Research, Uni-
versity of Sheffield, Sheffield, United Kingdom, *MRC Lifecourse
Epidemiology Centre, NIHR Southampton Biomedical Research
Centre, University of Southampton, Southampton, United King-
dom, ®Sahlgrenska Osteoporosis Centre, Institute of Medicine,
University of Gothenburg, Gothenburg, Sweden, "Department of
Medicine, University of Manitoba, Winnipeg, Canada, Centre for
Metabolic Bone Diseases, University of Sheffield, Sheffield, United
Kingdom

Objectives

To undertake a meta-analysis of international prospective cohorts
to quantify the relationship between a family history of fracture
and future fracture incidence, when adjusted for age, sex, time
since baseline and femoral neck bone mineral density (BMD).
Materials and Methods

We investigated the relationship between family hip fracture or
any fracture history and the risk of any clinical fracture, any os-
teoporotic fracture, major osteoporotic fracture (MOF) and hip
fracture alone using an extended Poisson model in each cohort.
Models were adjusted for current age, sex, BMD, and follow up
time. The results of the different studies were merged using in-
verse weighted B-coefficients. We evaluated if the association
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between family fracture history differed age, follow-up time, and
parental fracture origin (maternal vs. paternal) using traditional
interaction terms.

Results

The interim analysis dataset comprised up to 281,893 men and
women from up to 40 cohorts in 28 countries followed for a total
of 2.42 million person-years. After adjustment for age and time
since baseline, parental hip fracture was associated with high-
er risk of incident fracture across all fracture outcome catego-
ries in both men and women. The association was strongest for
incident hip fractures alone [Hazard Ratio (95% Cl): 1.40 (1.26-
1.56) and 1.37 (1.05-1.80) in women and men respectively], and
the increased fracture risk was similar by sex across all incident
fracture categories. Associations were largely unchanged when
additionally adjusted for BMD, did not vary by age or follow-up
time, and were similar if the history of hip fracture was maternal
or paternal. In a limited analysis of sibling history of hip fracture
or any fracture, both demonstrated similar associations to those
observed with parental history.

Conclusions

In this large international cohort meta-analysis, a family history
of fracture is confirmed as a significant independent predictor of
future fracture risk. While parental hip fracture appears the stron-
gest factor for future hip fracture, the findings also suggest that
a family history of other fractures might be appropriate for inclu-
sion in future iterations of the FRAX tool.
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SEX DEPENDENT ASSOCIATIONS BETWEEN BMI
AND FRACTURE RISK: AN INTERNATIONAL META-
ANALYSIS

N. C. Harvey', H. Johansson?, E. V. McCloskey?, E. Liu*, M.
Schini’, L. Vandenput®, M. Lorentzon’, W. D. Leslie8, J. A.
Kanis?, -. Frax Meta-Analysis Cohort Group?

'MRC Lifecourse Epidemiology Centre, University of South-
ampton, Southampton, United Kingdom, 2Centre for Metabolic
Bone Diseases, University of Sheffield, Sheffield, United King-
dom, 3MRC Versus Arthritis Centre for Integrated research in
Musculoskeletal Ageing, Mellanby Centre for Musculoskel-

etal Research, University of Sheffield, Sheffield, United King-
dom, “Mary McKillop Institute for Health Research, Australian
Catholic University, Melbourne, Australia, *Division of Clinical
Medicine, School of Medicine and Population Health, University
of Sheffield, Sheffield, United Kingdom, éSahlgrenska Osteo-
porosis Centre, Department of Internal Medicine and Clinical
Nutrition, Institute of Medicine, Sahlgrenska Academy, University
of Gothenburg, Gothenburg, Sweden, ’Sahlgrenska Osteoporosis
Centre, Institute of Medicine, University of Gothenburg, Gothen-
burg, Sweden, ®Department of Medicine, University of Manitoba,
Winnipeg, Canada

Objectives

In this international meta-analysis, we aimed to quantify the pre-
dictive value of body mass index (BMI) for incident fracture in
men and women, and to investigate the relationship of this risk
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with femoral neck bone mineral density (BMD).

Materials and methods

The interim analysis dataset comprised individual records of
172,059 men and women with BMD measured, from 51 cohorts
in 20 countries. The total follow-up time was 1.4 million per-
son-years. We investigated associations between WHO-defined
BMI categories (Underweight: <18.5kg/m? Normal: 18.5-24.9kg/
m2; Overweight: 25.0-29.9kg/m? Obese |: 30.0-34.9kg/m? Obese
II: 235.0kg/m?) and risk of major osteoporotic fracture (MOF) or
hip fracture (HF) alone using an extended Poisson model in each
cohort. The covariates examined were age, sex, BMD, and dura-
tion of follow-up. The results of the different studies were merged
by using the inverse-variance weighted B-coefficients.

Results

After adjustment for age and time since baseline, lower BMI was
associated with a greater risk of incident fracture in both men and
women. Thus, for underweight individuals compared with normal
weight, the hazard ratio [95% Cl] for HF was 2.30 [2.03-2.60] in
women with an even more marked association in underweight
men (HR 3.51 [2.05-5.99]) (Table). In both sexes, HF risk was
lower in overweight and obese categories compared to normal
weight. The pattern was similar for MOF but with a lower magni-
tude of effect for the increased risk in the underweight category.
Adjustment for femoral neck BMD T-score attenuated the in-
creased risk associated with underweight and led to attenuation
or inversion of the association in overweight and obese catego-
ries. Thus, after BMD adjustment, higher BMI category was pro-
gressively associated with greater hip fracture risk, with the as-
sociation stronger in men than women. The pattern was similar
for MOF.

Conclusions

In the largest ever meta-analysis undertaken to date, underweight
was a consistent risk factor for HF and MOF. In contrast, over-
weight and obesity appeared protective for these fracture out-
comes in models adjusted for age and follow-up time, but became
risk factors after additional adjustment for femoral neck BMD,
particularly in the highest BMI category. Notably, the effect of BMI
extremes seemed greater in men than women. These findings will
inform the next iteration of FRAX®.

Table. Hazard ratio for hip and major osteoporotic fracture [+ 95%
confidence intervals] according to WHO-defined BMI category
(adjusted for age and follow-up time).

Category of weight status
Underweight Normal | Overweight I Obese | ’ Obese Il

Without BMD adjustment

Women, Hip 2.30 [2.03-2.60] 1(REF) 0.74[0.71-0.78] 0.64 [0.57-0.70) 0.71 [0.58-0.88]
Men, Hip 3.51 [2.05-5.99] 1(REF) 0.70 (0.66-0.75] 0.65 [0.54-0.79) 0.95 [0.94-0.97]
Women, MOF 1.37 [1.26-149] 1(REF) 0.90 [0.85-0.96] 082 [0.75-0.90] 0.780.69-0.89]
Men, MOF 1.95 [1.65-2.30] 1(REF) 0.86 (0.82-0.91] 0.83 [0.76-0.91] 0.96 [0.96-0.97]
Adjusted for BMD

Women, Hip 1.72[1.44-2.08] 1(REF) 1.00 [0.92-1.08) 0.99 [0.88-1.11) 1.32[1.02-1.71]
Men, Hip 1.90 [1.05-3.45] 1(REF) 1.11[0.89-1.26] 1.18 [0.93-1.48) 2.07 [1.36-3.14]
Women, MOF 1.12[1.01-123] 1(REF) 1.08 [1.01-1,15) 1.12[1.031.23] 1.22 [1.08-1.38]
Men, MOF 1.37 [1.05-1.79] 1(REF) 1.08 [1.00-1.18) 1.18[1.04-1.34] 1.76 [1.45-2.15]
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EFFICACY AND SAFETY OF CT-P41, A
PROPOSED DENOSUMAB BIOSIMILAR,
COMPARED TO REFERENCE DENOSUMAB
(PROLIA) IN POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS

J.-Y. Reginster’, E. Czerwinski?, A. Strzelecka?, K. Szy-
manowski4, S. Postol’, A. Poder®, J. Supronik’, K. Wilk?, P.
Borowy?, T. Budlewskié, M. Janowska-Maus?, J. Kwiatek?,
S. H. Kim®% J. H. Suh®, N. R. Han® N. H. Kim?®, S. H. Bae®, S.
L. Silverman™

"Chair for Biomarkers of Chronic Diseases, College of Science,
King Saud Univ., Riyadh, Saudi Arabia, 2Krakowskie Centrum
Medyczne, Krakéw, Poland, 3SOMED CR Sp. z 0.0. Sp. Komandy-
towa - Lodz, Lodz, Poland, *Centrum Medyczne Poznan - PRATIA,
Skérzewo, Poland, *Medical Center of Medbud - Clinic LLC, Kyiv,
Ukraine, ®Clinical Research Centre Ltd, Tartu, Estonia, Osteo
Medic SC Artur Racewicz Jerzy Supronik, Bialystok, Poland,
8Dept. of Rheumatology, Medical Univ. of Lodz, Lodz, Poland,
°Celltrion, Inc., Incheon, South Korea, ?'OMC Clinical Research
Center and Cedars Sinai Medical Center, Beverly Hills, USA

Objective: To demonstrate similar efficacy, safety, and
immunogenicity of CT-P41 and Prolia in postmenopausal women
with osteoporosis (PMO).

Methods: This was adouble-blind, active-controlled, Phase 3 study
(NCT04757376) in PMO with lumbar spine BMD (LS-BMD) T-score
of < - 2.5t0 > - 4.0. A total of 479 patients were randomized (1:1)
to receive 60 mg of CT-P41 or Prolia every 6 months. The primary
efficacy endpoint was the percent change from baseline (%CFB)
in LS-BMD at Week 52. The secondary efficacy endpoints were the
%CFB in LS-BMD and in BMD at total hip (TH) and femoral neck
(FN) and fracture incidence. Safety and immunogenicity were
monitored during the study. Here, the results up to Week 52 in the
CT-P41 and Prolia groups are presented.

Results: The therapeutic equivalence was demonstrated between
the CT-P41 and Prolia groups in the mean %CFB in LS-BMD at
Week 52 with 95%Cls for the treatment difference which was
entirely within the predefined equivalence margins (+1.503%)
(Table 1). The mean %CFB in BMD for LS, TH, and FN increased
after each dosing and were comparable between groups. A new
vertebral fracture was reported for 1 patient each at Week 26 in
both groups. There was no hip fracture reported and the incidence
of nonvertebral fracture was similar between groups (CT-P41:
0.8%; Prolia: 1.7%). The incidence of adverse events (AEs) (CT-
P41: 75.7%; Prolia: 70.2%) and serious AEs (CT-P41: 2.9%; Prolia:
4.2%) were similar between groups. Most AEs were Grade 1 or 2
and were not related to study drugs. Most patients had at least
one anti-drug antibody (ADA) positive result due to the sensitive
assay but most of the ADA titer values were low. There was no
patient with a positive neutralizing antibody result.
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Table 1. Percent Change from Baseline in BMD for Lumbar Spine by DXA at Week 52 (ANCOVA)
Analysis Sel l
Group
Full Analysis Sot
CT-P41 | 222/238' | 49317 (0.31508) | 0,139
Prola | 212/238' | 50706(0.32714) | |
Per-protocol Set
CT-P41__| 215/215° | 50330(0.31640) -0.280

Mean difference and 95% CI

niN I LS Mean (SE) | LS Mean Difference |95% Clof LS Mean Difference|
(CT P41 Prolia)

(-0.826,0548)

(-0573,0414)

Prelia 202/202° | 53125(0.33505)

[Abbreviation’ ANCGVA, analjsis of covariate; BMD, bone mineral densty: CI. connidence Inerval, DXA, dual-energy X-ray absorpiometry. LS, least square,

SE. standard error,
1. The number of patients who had a BMD assessment result for lumbar spine by DXA at Week 52 / The number of patients in full analysis set
2. The number of palients who had a BMD assessment result for lumbar spine by DXA at Waek 52/ The numbar of patients in par-prolocel sel.

Conclusion: The therapeutic equivalence of efficacy was
demonstrated between the CT-P41 and Prolia in PMO. The
secondary efficacy, safety, and immunogenicity results supported
the similarity of CT-P41 and Prolia. CT-P41 was well tolerated with
a safety profile comparable to that of Prolia.

Disclosures: JYR: Consulting fees from Celltrion, Inc.; EC, AS,
KS, SP, AP, JS, KW, TB, MJM, and JK: grants from Celltrion, Inc.;
PB: grants from Cellrion, Inc. and consulting fees from Amgen
and Astra Zeneca; SHK, JHS, NRH, NHK, and SHB: employees of
Celltrion, Inc.; SLS: grants from Amgen and consulting fees from
Amgen, Radius, and Celltrion Inc.

OP2-P1394

BISPHOSPHONATES SHOW NO ASSOCIATION
WITH PREVENTING, SLOWING, OR DELAYING
RADIOGRAPHIC CHANGES AND PAIN IN HIP
OSTEOARTHRITIS: A FOUR-YEAR STUDY IN FEMALE
ADULTS USING DATA FROM THE OSTEOARTHRITIS
INITIATIVE STUDY

Z. Salis’

"Univ. of Geneva, Geneva, Switzerland

Objective: To investigate the potential impact of bisphosphonates
on radiographic changes and pain in individuals with no or early
stages of hip osteoarthritis (0A).

Methods: This study examined data from the Osteoarthritis
Initiative (OAI), which included 4,088 hips from 2,057 participants,
predominantly with no or early stages of radiographic hip OA at
baseline. Bisphosphonate users were identified as those who
reported usage at least three times, including at baseline and
during the subsequent 1-y, 2-y, 3-y, and 4-y follow-up visits. Non-
users were participants who did not use bisphosphonates in the
5y preceding the baseline and at subsequent follow-up visits.
Generalized estimating equations were performed to assess the
association between bisphosphonate use and outcomes relating
to radiographic changes and pain in hip OA over a 4-y follow-up.
Results: The analysis revealed no statistically significant
difference between bisphosphonate users and non-users
concerning radiographic changes and pain in hip OA over 4 ys.
Specifically, the odds ratios for the incidence and progression
of radiographic hip OA were 0.58 (95%CI: 0.27 to 1.22) and 0.80
(95%Cl: 0.49 to 1.32), respectively (Table 1). Furthermore, the
odds ratios for the development and resolution of frequent hip
pain were 1.04 (95%Cl: 0.76 to 1.42) and 0.99 (95%Cl: 0.72 to
1.36), respectively (Table 2).

Table 1. Association of bisphosphonate use and incidence and
progression of radiographic hip OA, and worsening individual
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radiographic features of the hip OA, during 4-y follow-up

. 0 0.82 (0.38 to
in radiographic hip OA cohort, as shown in univariate and Odds ratio (95%Cl) 1.74)( 1 (reference)
multivariable analyses. .
Osteophytes acetabular inferior
Outcomes Users* Non-users*
: Events (%) 15075  [16(0.62)
Hips N=666 N=2,599 — -
(Participants) n=337 n=1,314 Univariate analysis
Incidence of radiographic hip OA 0dds ratio (95%Cl) ;'gg)(o'% to 1 (reference)
Events (%) [10(1.500  |45(1.73) — , '
Univariat e Multivariate analysis
nivariate analysis
: 0.87 (0.42 to 0dds ratio (95%Cl) 1.07 0.35 10 1 (reference)
0dds ratio (95%Cl) 1.78)) ' 1 (reference) 3.30)
— - : Osteophytes femoral superior
Multivariate analysis
058 02 Events (%) |16(2.40) |67(2.58)
. . .27 to
Odds ratio (95%Cl) 1.22) 1 (reference) Univariate analysis
Progression of radiographic hip OA 0dds ratio (95%Cl) ?'23)(0'51 to 1 (reference)
Events (%) [25(3.75) | 91(3.50) — _ '
Univariat s Multivariate analysis
nivariate analysis
' 1.07 (0.67 to 0dds ratio (95%Cl) 0.71 (0.38 to 1 (reference)
0dds ratio (95%CI) 1'73) ‘ 1 (reference) 1.32)
— : : Osteophytes femoral inferior
Multivariate analysis
0,80 (0.49 ¢ Events (%) 8 (1.20) 15 (0.58)
. ) 49 to
0Odds ratio (95%Cl) 132) 1 (reference) Univariate analysis
Worsening indivi i i i : 0 2.07 (0.82 to
ing individual radiographic features of hip OA 0dds ratio (95%Cl) 5.22) 1 (reference)
Joint space narrowing lateral — ; :
. Multivariate analysis
Events (%) [10(1.50) |40 (1.54) TYITT
Univariate analysis 0dds ratio (95%Cl) 2:97) ’ 1 (reference)
0dds ratio (95%CI) g.gg)(o.% 1 1 (reference) By the sum of osteophyte scores
- _ ' Events (%) [11(1.65)  |29(1.12)
Multivariate analysis Univariate analysis
. 0.79 (0.36 to
95%Cl 1 (ref
Odds ratio (95%C1) 1.75) (reference) 0dds ratio (95%C) ;.?8)(0.67 1| 1 (reference)
Joint space narrowing medial — - '
Multivariate analysis
Events (%) 33(4.95) | 95(3.66)
. 0 1.05 (0.46 to
Univariate analysis 0dds ratio (95%Cl) 2.30) 1 (reference)
. 1.37 (0.87 to
% . .
0dds ratio (95%Cl) 2.15) 1 (reference) * Defined as bisphosphonate use at least three examinations,
Multivariate analysis including baseline and follow-up visits (1-year, 2-year, 3-year,
0.95 (0.59 1o and 4-year). *Non-users were identified as those who did not
0dds ratio (95%Cl) 1'53) ’ 1 (reference) use bisphosphonates in the preceding 5 years and at any of the
- examined time points. Multivariable analysis was adjusted for
Osteophytes acetabular superior the baseline values of age and BMI. CI: Confidence Interval; OA:
Events (%) [12(1.80) | 47(1.81) Osteoarthritis.
Univariate analysis
varl ye! Table 2. Association of bisphosphonate use and development
0dds ratio (95%CI) 1.00 (0.49 to 1 (reference) and resolution of frequent and any pain in the hip during 4-year
2.03) follow-up in frequent hip pain cohort and any hip pain cohort,
Multivariate analysis respectively, as shown in univariate and multivariable analyses.
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Outcomes Users* Non-users*

Frequent hip pain cohort

Hips N=680 N=2,782

(Participants) n=356 n=1,461

Development of frequent pain in the hip

Events (%) 88(12.94) |353(12.69)

Univariate analysis

o 1.02 (0.76 to

0dds ratio (95%Cl) 136)) 1 (reference)

Multivariate analysis

0dds ratio (95%Cl) 1.04 (0.76 to 1 (reference)
1.42)

Resolution of frequent pain in the hip

Events (%) 86 (12.65) | 355 (12.76)

Univariate analysis

0dds ratio (95%Cl) ?.gg)(o.m 0 1 (reference)

Multivariate analysis

0dds ratio (95%Cl) ?'22)(0'72 04 (reference)

Any hip pain cohort

Hips N=530 N=2,136

(Participants) n=315 n=1,272

Development of any pain in the hip

Events (%) | 108 (20.38) | 470 (22.00)

Univariate analysis

0dds ratio (95%Cl) ?'3;)(0'70 o (reference)

Multivariate analysis

0dds ratio (95%Cl) 2133)(0.75 |1 (reference)

Resolution of any pain in the hip

Events (%) | 135(25.47) | 539 (25.23)

Univariate analysis

0dds ratio (95%Cl) 0.98 (0.76 to 1 (reference)
1.26)

Multivariate analysis

0dds ratio (95%Cl) ?'gg)(o'ﬂ 04 (reference)

* Defined as bisphosphonate use at least three examinations,
including baseline and follow-up visits (1-year, 2-year, 3-year,
and 4-year). *Non-users were identified as those who did not
use bisphosphonates in the preceding 5 years and at any of the
examined time points. Multivariable analysis was adjusted for the
baseline values of age, BMI, and analgesic use. Cl: Confidence
Interval; OA: Osteoarthritis.

n W @ O 1oF-EscEo

2024 LONDON

Conclusion: The findings from this longitudinal study do not
suggest an association between bisphosphonate use and the
prevention, slowing, or delay of development and progression of
radiographic changes or pain in hip OA among individuals with no
or early stages of hip OA over a 4-y follow-up.

OP3 - P504

ROMOSOZUMAB AND DENOSUMAB
COMBINATION THERAPY IN POSTMENOPAUSAL
OSTEOPOROSIS

G. Adami’, A. Fassio', D. Gatti', O. Viapiana', C. Benini’, M.
Rossini’

"Univ. of Verona, Rheumatology Unit, Verona, Italy

Objective: Optimization of sequential and combination treatment
is crucial in shaping long-term management of postmenopausal
osteoporosis (OP). We aimed to investigate the effectiveness
of the combination of romosozumab to ongoing denosumab
treatment.

Methods: We conducted a 6-month prospective observational
study on postmenopausal women with severe OP receiving
treatment with romosozumab either alone (in patients naive to
treatment) or in combination with ongoing long-term denosumab
(>2 y). We also included a group of patients with ongoing
denosumab (>2 y) as a control group to isolate the specific
effects attributable to romosozumab, especially on bone turnover
markers (BTMs) and calcium metabolism. We collected serum
samples for BTMs, bone modulators and calcium phosphate
metabolism at baseline, month 3 and month 6. BMD was assessed
at baseline and after 6 months.

Results: 52 postmenopausal women (7319.6 y) with OP were
included in the study. Nineteen received romosozumab alone,
11 received romosozumab combined to ongoing denosumab
and 22 continued denosumab alone. Baseline characteristics
did not differ significantly between groups at baseline (including
FRAXplus adjusted for recency of the fracture, 10y% fracture risk
3714 vs. 47116 vs. 33113, p NS). BMD increased significantly at
all sites at 6 months of follow-up in the romosozumab alone group
(femoral neck +8.1%, total hip +6.8% and lumbar spine +7.9%).
In contrast, BMD increased significantly only at lumbar spine
in the combination group (+7.2%) and in the denosumab group
(+1.5%) (Figure 1). PINP increased significantly in romosozumab
groups at month 3 (+70.4% SD +64.5, p 0.0002 in romosozumab
alone group; +99.1% SD £100.,5 p 0.027 in combination group).
CTX decreased (not significantly) in the romosozumab alone
group, whereas was suppressed (<0.033) at all time points in
combination group and denosumab alone group (Figure 2). We
found a small decline in calcium concentration at month 3 in the
romosozumab alone group (-2.8% SD 3.8, p 0.037), which settled
back to normal concentrations at month 6 (-0.06% SD $4.1, p ns).
Calcium did not change in the combination and denosumab alone
groups. Sclerostin levels increased steeply in both romosozumab
groups and Dkk1 did not change. After accounting for multiplicity
using false discovery rate (Q value 5% of FDR), we found a
significant positive association between baseline sclerostin
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levels and delta femoral neck BMD between baseline and month
6 in patients receiving romosozumab alone (r2 0.408, p 0.047).

201 H Romo alone in naive patients
* * B Romo added to ongoing Dmab
< o B Dmab continued
v &
-} ~
7]
< 157
-
=
o
£
©
©
@ 10'
@
1]
o
]
E
R 5]
0.
N
& A°
&
QO
PinP PinP PInP
£l I e 20 200
150—; ’ 150 150
o " .
E 03 E - E
1007 I T g100 : = 2100
50 50 i a
4 50 -
] i * = z
]
" wili e =i
o B“'.““ ”W!M Mur!lhs " Bascline Month3 Month 6 Baseline Month3 Month 6
cTX CIX cTX
0.6 . 08 0.8
0.6 e 0.6 0.6
o 5 .
E‘“"' S04 S04
2
= = i
= - i . “
u.z—: - 0.2 ‘ 0.2 - i |
oo MLlinﬁ;i
.0’ 0.0

Baseline Month3 Month 6 Baseline Month 3 Month 6 Baseline Month3 Month 6

Conclusion: Romosozumab added to ongoing denosumabresulted
in an increase in PINP and lumbar spine BMD, but not in femoral
neck BMD. For patients on denosumab, using romosozumab as
an additional treatment appeared to be useful in terms of bone
formation markers and spine BMD vs. denosumab alone.
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RELATIONSHIPS BETWEEN SELF-PERCEIVED
FRACTURE RISK AND FAMILY HISTORY IN THE
HERTFORDSHIRE INTERGENERATIONAL STUDY:
THE SAME OR DIFFERENT TO PERCEPTIONS
REGARDING HEART DISEASE RISK?

G. Bevilacqua’, L. D. Westbury’, C. Cooper’, E. M. Denni-
son’

"MRC Lifecourse Epidemiology Centre, Univ. of Southampton,
Southampton, UK

Objective: Self-perceived fracture risk (SPR) has been associated
with fracture independent of FRAX objectively calculated risk,
and links to osteoporosis medication uptake. A family history
of fracture is an important predictor of personal fracture risk.
We examined correlates of SPR among UK community-dwelling
individuals, aged 21-70 y. We also compared the relationship
between SPR and family history of hip fracture with the relationship
between self-perceived risk of heart disease and family history of
myocardial infarction.

Methods: We studied 303 participants from the Hertfordshire
Intergenerational Study. Participants indicated whether they
thought that their risk of breaking a bone was ‘much lower’, ‘a little
lower’, ‘about the same’, ‘a little higher’ or ‘much higher’ compared
to others of the same sex. Potential correlates examined included
sociodemographic and lifestyle factors, comorbidity level
(assessed by number of systems medicated) and family history
of hip fracture. Associations between these exposures and SPR
were explored using ordinal logistic regression with adjustment
for sex and age. Statistically significant correlates (p<0.05) were
then included in a mutually-adjusted model along with sex and
age. Relationships were compared with those between self-
perceived risk of heart disease and family history of myocardial
infarction.

Results: Median (lower quartile, upper quartile) age of participants
was 56 (43, 61) y. The only factors related to SPRin all analyses
were personal fracture history and number of systems medicated.
Relationships between SPR and family history of hip fracture
were much weaker than relationships between perceived heart
disease risk and family history of myocardial infarction (p=0.37
vs. p<0.001).

Conclusion: This analysis highlights differences in perception of
risk of clinical outcomes among individuals with a family history
of hip fracture vs. myocardial infarction. It suggests that better
education around how a family history of hip fracture impacts
individual risk might be beneficial to empower individuals to
make positive lifestyle and healthcare choices at a point in the
lifecourse when such change might have substantial benefit.
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TREATMENT WITH LORECIVIVINT LEADS TO
IMPROVED LONG-TERM PATIENT ACCEPTABLE
SYMPTOM STATE (PASS) COMPARED TO
PLACEBO: DATA FROM PHASE 3 EXTENSION TRIAL

C. Swearingen?, Y. Yazici', J. Tambiah’, P. Conaghan?

'Biosplice Therapeutics, Inc, San Diego, USA, 2Univ. of Leeds
School of Medicine, Leeds, UK

Objective: Lorecivivint (LOR) has demonstrated beneficial
effects on clinical outcomes in knee OA trials. A “patient
acceptable symptom state” (PASS) also provides a clinically
relevant assessment (Roos 2019). Year 1 results from a Phase 3
extension study, 0A-07 (NCT04520607), with LOR 0.07 mg clinical
outcomes including WOMAC Pain [0-100] and Function [0-100],
were evaluated for PASS.

Methods: Severe knee OA patients (medial JSW 1.5-4.0 mm) who
completed the parent trial were enrolled into the 0A-07 extension.
A repeat injection according to original parent randomization
(LOR/placebo (PBO)) was given at OA-07 Year 1 start to blinded
patients irrespective of symptom state. PASS is assessed with
a 'yes/no’ response to the question “Taking into account all the
activities you have during your daily life, your level of pain, and
also your functional impairment, do you consider that your current
state is satisfactory?” at parent study baseline and end of OA-
07 Year 1. PASS response and odds ratios (OR; 95%Cl) between
treatment groups were calculated using baseline-adjusted logistic
regression. Differences between treatment groups were explored
for patients with a positive PASS.

Results: 276 patients (mean age 61.0£8.2 y, BMI 31.84.9 kg/
m?, female 62.7%, Kellgren-Lawrence [KL] 3 45.3%, medial JSW
2.63+0.69 mm) were enrolled. Adverse event data showed LOR
appeared safe. Following the repeat injection, compared to PBO
at end of Year 1: LOR treatment significantly increased odds of
a ‘yes’ PASS response (LOR 103/121 (85.1%) vs. PBO 93/129
(72.1%), OR 2.45 [1.25, 4.78], P=0.009) (Figure); patients with a
‘yes’ PASS response also reported improvements in WOMAC Pain
(LOR-6.8 (+2.0) vs. PBO -1.0 (£2.1), t-test P=0.049) and Function
(LOR-7.0 (1.9) vs. PBO -2.4 (£1.9), t-test P=0.090).
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100+

= PBO
mm LORO0.07Tmg

P=0.009

OR=2.45
95% CI (1.25, 4.78)

60~

40+

Patient Acceptable State (%)

20+

PASS End of Year 1 OA-07 Extension

Patient Acceptable Stale (%) at Visit 3E (FAS)

Figure. Patient Acceptable Symptom State between LOR and PBO
at End of Year 1 Extension

Conclusion: Compared to PBO, LOR-treated Knee OA patients
were significantly more likely to achieve a positive PASS 1 year
after a second injection. Pain and function outcomes showed
greater improvements for subjects reporting a positive PASS.
These data suggest that LOR may provide long-term benefits for
knee OA symptoms.

Reference: Roos EM, et al. Br J Sports Med 2019;53:1474

OP6-P1167

EFFECT OF ROMOSOZUMAB ON TISSUE
THICKNESS-ADJUSTED TRABECULAR BONE SCORE
(TBSTT) IN POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS AND DIABETES: RESULTS FROM
THE ARCH STUDY

S. Ferrari’, D. Betah? R. Feldman?, B. Langdahl4, M. Oates?,
J. Timoshanko®, Z. Wang?, R. Dhaliwal®

'Geneva Univ. Hospital, Geneva, Switzerland, 2Amgen Inc., Thou-
sand Oaks, USA, *MemorialCare Saddleback Medical Center,
Laguna Hills, USA, “Aarhus Univ. Hospital, Aarhus, Denmark,
SUCB Pharma, Slough, UK, ®Massachusetts General Hospital,
Boston, USA

Objective: Diabetes mellitus is associated with reduced bone
strength and increased fracture risk.” TBS, a gray-level texture
index derived from lumbar spine (LS) DXA scans, has beenreported
to be decreased in patients with diabetes and is associated with
increased fracture risk, independent of BMD. In the ARCH trial
(NCT01631214), romosozumab (Romo) significantly improved
bone mass and bone strength, leading to superior fracture risk
reduction vs. alendronate (ALN) alone.” We examined the effect
of Romo-to-ALN vs. ALN-to-ALN on LS BMD and TBS in patients
with diabetes in ARCH.
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Methods: Postmenopausal women with osteoporosis and prior
fracture were randomised 1:1 to Romo 210 mg monthly or ALN 70
mg weekly for 12 months (M), both followed by 24M ALN 70 mg
weekly. This post hoc analysis included participants with diabetes
mellitus at baseline (BL) and LS DXA scan measurements at
BL and >1 post-BL visit (Romo/ALN, n=195; ALN/ALN, n=165).
BMD and TBS (determined by an updated TBS,. algorithm; TBS
iNsight™ v4.0 [Medimaps]® were assessed on LS DXA scans at
BL, M12, M24, and M36.

Results: BL LS BMD was -2.63 for Romo and -2.89 for ALN;
BL LS TBS,, was 1.006 and 1.010, respectively. Romo led to
significantly greater gains in LS BMD and TBS_; at M12 vs. ALN,;
these were maintained after transition to ALN and persisted
significantly at M24 and M36 vs. ALN alone (Figure). In the Romo/
ALN group, the percentage of women with “normal” TBS values
(TBS,, >1.074)* increased from 23.6% at BL to 50.0% at M36;
those with “degraded” TBS values (TBS,, <1.027) decreased from
55.8% to 33.9% (p<0.001). A similar trend, albeit with smaller
improvement, was observed for ALN/ALN. TBS . changes were
unrelated to LS BMD changes to M36 (Romo/ALN, r?=0.1493;
ALN/ALN, r=0.0429).

Figure: Percentage change from baseline by visit and treatment group for LS BMD and TBS
~=@- Alendronate (70 mg QW) =@~ Alendronate-to-Alendronate
W Romosozumab (210 mg QM) Romosozumab-to-Alendronate
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ALN: alendronate; BMD: bone mineral density; CI: confidence interval; Diff: percentage change from
baseline for Romo treatment group minus percentage change from baseline for ALN treatment group; LS:
lumbar spine; QM: monthly; QW: weekly; Romo: romosozumab; TBS: trabecular bone score; TBSTT:
tissue thickness-adjusted trabecular bone score. LS BMD and TBSTT data were analysed based on
repeated measures model adjusting for treatment, presence of severe vertebral fracture at baseline, visit,
treatment-by-visit interaction, baseline BMD or TBS value as fixed effects, with machine type and
baseline BMD or TBS value-by-machine type interaction as covariates, using either a compound
symmetry variance covariance structure for BMD or an unstructured variance covariance structure for
TBS.

Conclusion: In postmenopausal women with osteoporosis and
diabetes, 12M of Romo followed by 24M of ALN significantly
improved LS BMD and TBS as measured by TBS_ (independently
of BMD) to a greater extent than 36M of ALN alone. These
changes may reflect a greater improvement of bone strength by
Romo vs. ALN in patients with diabetes.
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RELATIONSHIPS BETWEEN EARLY LIFE FACTORS
AND OSTEOARTHRITIS PAIN: FINDINGS FROM THE
HERTFORDSHIRE COHORT STUDY

F. J. Kirkham-Wilson', L. D. Westbury', N. R. Fuggle’, F.
Laskou', C. Cooper’, E. M. Dennison'

'™RC Lifecourse Epidemiology Centre, Southampton, UK

Objective: Relationships between early life factors and
musculoskeletal outcomes in later life have been well established,
with previous reports suggesting that lower birthweight and weight
at one year are associated with development of radiographic
osteoarthritis (OA), specifically higher osteophyte number. Here
we describe relationships between early life and development of
pain among participants with knee OA (Kellgren-Lawrence grade
>2) at baseline, who were followed up for around 10 years.
Methods: 75 men and 68 women were recruited in 1998-2004.
Baseline knee radiographs were taken and graded according to
Kellgren- Lawrence. A mean of 10.8 years later, participants were
invited to another research clinic where follow-up radiographs
were taken, and pain recorded using WOMAC questionnaires.
Questionnaires were administered at both time points to detail
lifestyle and anthropometric factors. The analysis sample was
restricted to those with radiographic knee OA at HCS baseline
(K&L 22 at either tibiofemoral or patellofemoral joint on either left
or right side). We also excluded participants with a history of knee
replacement at either baseline or follow-up.

Results: Mean (SD) age at baseline was 64.8 (2.8) years; mean
(SD) BMI was 27.5 (4.2). 41.3% of men and 50% of women had
pain (WOMAC pain score >0) at follow-up. Mean (SD) birthweight
was 3.6 (0.6) kg and 3.5 (0.5) kg in men and women respectively.
Greater weight at one year (p=0.01) and greater infant weight gain
(p=0.02, independent of birthweight) were related to lower odds
of knee pain at follow-up after adjustment for sex and follow-up
time. For example, men with knee pain at follow-up had a mean
weight at one year of 9.8 kg whereas this was 10.3 kg among men
without knee pain at follow-up. Similarly, women with knee pain at
follow-up had a mean weight at one year of 9.5 kg in contrast to
9.9 kg among women without pain.

Conclusion: Among subjects with baseline radiographic knee
OA, greater weight gain in infancy was protective against pain
associated with knee OA, attenuated after adjustment for follow-
up osteophyte score. Our findings suggest associations between
early life and both symptomatic and radiographic knee OA.
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INCREASED BONE MARROW ADIPOSITY IS
RELATED TO HIGHER FRACTURE RISK AND LOWER
BONE MINERAL DENSITY IN OLDER SWEDISH
WOMEN

M. Zoulakis', K. F. Axelsson', H. Litsne', L. Johansson', M.
Lorentzon’

'Univ. of Gothenburg, Dept. of Internal Medicine and Clinical
Nutrition, Sahlgrenska Osteoporosis Centre, Gothenburg, Sweden

Objective: Recent research suggests that bone marrow adiposity
(BMAT) is associated with osteoporosis and increased fracture
risk. However, quantifying BMAT can be challenging mostly
because the golden standard for assessment is by MRI, a method
limited by low availability and high costs. We recently developed
a method to quantify BMAT from HR-pQCT) images.’ This method
was able to explain up to 76% of the variation in the MRI-derived
bone marrow fat fraction (BMFF) at the ultradistal tibia. This study
aimed to investigate if BMAT, derived from HR-pQCT images, was
associated with incident fractures and osteoporosis prevalence
in older women.

Methods: In total, 2984 women aged 75-80 y, from the SUPERB
cohort, participated in a population-based study between March
2013 to May 2016 and underwent a comprehensive assessment of
bone characteristics including bone densitometry (DXA), and HR-
pQCT measurements of the ultradistal tibia at baseline. The BMFF
was measured as previously described’ using HR-pQCT images at
the ultradistal tibia. Follow-up of x-ray verified incident fractures
data was completed in March 2023. Associations between BMFF,
anthropometrics, and BMD, were investigated using correlations,
linear and logistic regression. Cox regression was used to study
the association between BMFF and incident fractures.

Results: BMFF was inversely associated with BMI (r=-0.22,
p<0.001) and with total hip BMD (r=-0.50, p<0.001; B =-0.43,
p =0.001, after adjustment for age and BMI). During a median
follow-up time of 7.3 (4.4, 8,4) y, 797 major osteoporotic fractures
(MOF), 1069 any fractures, and 235 hip fractures occurred.
Increasing BMFF (per SD) was associated with increased risk
of MOF (hazard ratio [HR]=1.28, 95%CI 1.19-1.38), any fracture
(HR=1.23, 95%CI 1.16-1.31), and hip fracture HR=1.34, 95%CI
1.17-1.53), All associations, except for hip fracture, remained
significant after adjustments for clinical risk factors (CRFs) and
femoral neck BMD (Figure).
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Conclusion: Increasing BMFF was associated with lower BMD
and with greater fracture risk in older Swedish women.
Reference: (1) Flehr A, et al. Osteoporos Int 2022;33:1545
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HEALTH-RELATED QUALITY OF LIFE IN
SARCOPENIA: CONTENT VALIDITY OF THE
SARQOL QUESTIONNAIRE

C. Demonceau’, B. Voz?, O. Bruyére', J.-Y. Reginster’, C.
Beaudart®

"WHO Collaborating Centre for Public Health Aspects of Muscu-
lo-Skeletal Health and Ageing, Division of Public Health, Epide-
miology and Health Economics, Univ. of Liége, Liege, 2Dept. of
Public Health, Univ. of Liége, Liége, *Clinical Pharmacology and
Toxicology Research Unit, NAmur Research Institute for Life
Sciences (NARILIS), Dept. of Biomedical Sciences, Faculty of
Medicine, Univ. of Namur, Namur, Belgium

Objective: To enhance the evidence supporting the content validity
for the Sarcopenia & Quality of Life (SarQoL) questionnaire, a
patient-reported outcome measure specifically designed for
assess health-related quality of life in individuals with sarcopenia.

Methods: Individual semi-structured interviews targeting
the impact of sarcopenia on quality of life were conducted
with 17 older Belgian older adults (i.e., aged 65 years and
older) who met the EWGSOP2 criteria for the diagnosis of
sarcopenia. Afterwards, structured cognitive interviews were
conducted to rate the relevance of the current format of SarQoL.
Transcripts were qualitatively analysed thematically according
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to the seven dimensions of the SarQoL questionnaire (i.e.,
physical and mental health, locomotion, body composition,
functionality, activities of daily living, leisure activities and fears).

Results: The majority of the concepts elicited during the semi-
structured interviews fit within existing SarQoL dimensions.
Importantly, the seven dimensions of SarQol were consensually
considered as relevant by the participants. Some new emergent
concepts were identified. While many of them (i.e. fear of the
future, need of assistance with particular activities of daily living)
could be considered as enrichments of existing dimensions or
sub-concepts, other new concepts may highlight two potential
dimensions not covered by SarQoL (i.e. self-realization and
the adaptation/use of strategies). Cognitive interviews also
highlighted that SarQoL items and instructions were clear and
comprehensible.

Conclusion: SarQolL, in its current form, demonstrates good
evidence of content validity for assessing health-related quality
of life in patients with sarcopenia. To ensure SarQoL remains
applicable across various individuals with sarcopenia, it is
crucial to strike a balance between minimizing patient burden
and considering the relevance of new elements. Taking this into
account, we do not recommend adding new items or dimensions
to SarQoL. Instead, we suggest improving the assessment of
quality of life by concurrently incorporating additional validated
scales. This would be beneficial for researchers or clinicians
who aim to address dimensions such as self-realization and the
utilization of adaptive strategies when evaluating the quality of
life in a specific targeted sarcopenic population.
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WHAT IS THE EFFECT OF HORMONE REPLACEMENT
THERAPY (HRT) ON PREVALENCE, INCIDENCE,
AND SEVERITY OF OSTEOARTHRITIS (OA) OF THE
KNEE, HIP AND HANDS? A SYSTEMATIC REVIEW

C. W. Hillman?, K. Marino?, O. O'Sullivan?, S. Kluzek’, R.
Atkinson?, A. Hassan*

"Univ. of Nottingham, Nottingham, 2Keele Univ., Keele, *Notting-
ham Univ. Hospitals NHS Trust, Nottingham, “Institute of Sport,
Exercise and Health (ISEH), London, UK

Objective: Osteoarthritis (OA) is a degenerative disease that can
lead to pain, reduced mobility, quality of life and disproportionately
affects women'. This review explores the effect of HRT on the
prevalence, incidence or severity of hip, knee or hand OA in peri-
or post-menopausal women.

Methods: A systematic review was performed using PRISMA
guidelines and prospectively registered on PROSPERO and a
search was conducted (7/10/22) on Medline. Two independent
reviewers screened results, extracted the data, and conducted
a quality assessment with the Risk of Bias In Non-randomized
Studies - of Exposure (ROBINS-E) tool, with a third reviewer for
arbitration. Studies were primary research using validated patient
reported outcome measures (PROMSs) or objective measures of
OA.
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Results: 27 studies were included, all observational in design.
11 studies assessed hip OA, 19 assessed knee OA, and 8
assessed hand OA. Methods of outcome measurement included
radiographic measures (n=16), joint replacement surgery
(indicated by OA) (n=9), healthcare records (n=1), and PROMs
(n=1). Most studies (n=17) were considered to have a 'High
Risk of Bias'. Positive correlations between HRT use and hip or
knee replacement were observed across studies. Results were
inconclusive for other outcome measures and the hand.
Conclusion: The included studies varied considerably in terms of
confounder adjustment, exposure, and outcome measurement.
Despite these limitations, use of HRT appears to be associated
with an increased risk of receiving a knee or hip joint replacement
indicated by OA. Informed by our critique of the literature,
suggestions for high quality research, including appropriately
analysed confounders, appropriate exposure control and use
PROMs alongside objective measures of disease are discussed.
Reference: (1) Srikanth VK, et al. Osteoarthritis Cartilage
2005;13:769
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GUT MICROBIOTA AND SHORT-CHAIN FATTY
ACID SIGNATURES IN POSTMENOPAUSAL
OSTEOPOROSIS PATIENTS: A RETROSPECTIVE
STUDY

S.Li", Y. Zhang', C. Ma’, Q. Dong? P._Sun’

The First Affiliated Hospital of Guangdong Pharmaceutical
Univ., Guangzhou, 2Yunfu Hospital of Traditional Chinese Medi-
cine, Yunfu, China

Objective: Studies have shown that gut microbiota (GM) and
its metabolites, short-chain fatty acids (SCFAs), are associated
with the development of postmenopausal osteoporosis (PMO).
This study explored the clinical and laboratory evidence of the
relationship of GM and SCFAs to PMO and attempted to determine
the potential mechanism of action.

Methods: 18 patients (Collected from the First Affiliated Hospital
of Guangdong Pharmaceutical University between January 2021
and August 2021) were included in this retrospective study,
including 10 PMO women and 8 healthy young women as the
healthy control (HC) group from Guangzhou, China. BMD was
determined by DXA. The composition of GM and its metabolites,
SCFAs, in the fecal samples were measured by 16S rRNA gene
sequencing and gas chromatography/mass spectrometry (GC/
MS) analysis, respectively.

Results: Compared with HC, PMO group had significantly
decreased BMD in lumbar spines 1-4 (BMD_L) and femoral neck
(BMD_F). 16S rRNA gene sequencing revealed that, compared
with HC, PMO group had a markedly decreased abundance in
Subdoligranulum, Norank_f_Muribaculaceae and Alistipes at the
genus level. GC/MS analysis indicated that the concentration of
propanoic acid significantly dropped in PMO group. Additionally,
we found that Subdoligranulum, Norank_f_Muribaculaceae and
Alistipes were positively correlated with BMD_L. Subdoligranulum
and Norank_f_Muribaculaceae were also positively correlated
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BMD_F and propanoic acid, while Subdoligranulum is the only
species that presented a strong correlation with the levels of
acetic acid and butyric acid.

Conclusion: In postmenopausal women, there were evident
changes in GM and SCFAs, and these changes were found
correlated with patients’ BMD. These correlations provide novel
insights into the underlying mechanism of PMO development,
representative of early diagnostic markers and therapeutic targets
that may improve the bone health in postmenopausal women.

OP12-P1122

EXPECTED LOSS OF PRODUCTIVITY FOLLOWING
FRAGILITY FRACTURES IN PATIENTS OF WORKING
AGE

R. Pinedo-Villanueva', J. Griffin?, L. Wiggins?, N. Nicola3, C.
Jones?, M. K. Javaid’

"Univ. of Oxford/ NDORMS, Oxford, 2Royal Osteoporosis Soci-
ety, Bath, 3Sheffield Teaching Hospitals NHS Foundation Trust,
Sheffield, UK

Objective: The economic impact of osteoporotic fractures has
been extensively studied in terms of health and social care
expenditures. However, their impact on productivity losses
remains underexplored.

Methods: A survey targeting Royal Osteoporosis Society members
was developed to gather data on demographic variables,
fractures, and changes in employment status (following Office of
National Statistics (ONS) classifications) after fracture. Annual
loss of earnings was estimated by apportioning the total number
of fractures in England (from National Hip Fracture Database
and rule of 5) in people aged 50-67 y (from Oxfordshire Fracture
Prevention Service) to each ONS occupation category according
to the England 2021 Census. Expected numbers of fractured
people by occupation were multiplied by corresponding% of those
surveyed taking early retirement or stopping their job due to the
fracture, with total loss estimated by applying annualised ONS
2023 weekly earnings.

Results: The survey, conducted from 15/08/2023 for 2 weeks,
received responses from 354 adults aged 50-70 y (mean 67.9,93%
women) who reported a fracture. Prior to the fracture, 42.1% were
in full-time paid employment, 29.3% in part-time employment,
5.2% were volunteers, 20.1% retired, and 3.4% unemployed. The
most common job categories were professional (40.5%) and
administrative (17.0%). 61.4% of respondents reported a change
in employment after fracture, with 29.0% ceasing work, 24.1%
taking early retirement, and 46.3% modifying their job, hours, or
duties. Median duration of job absence was 8 weeks (IQR 42-90
d) for those who returned to work. The direct loss of earnings
from fractures from early retirement and cessation of work was
estimated to be £1.01 billion per annum.

Conclusion: This study provides an estimation of productivity
losses resulting from fragility fractures in UK adults aged 50 y
and over. Given the aging demographic and policies promoting
extended workforce participation, the potential economic benefits
of effective osteoporosis management in preserving employment
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and productivity warrant further exploration.
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THE ICARE FEASIBILITY STUDY: AN INTEGRATED
COLLECTION OF EDUCATION MODULES FOR FALL
AND FRACTURE PREVENTION FOR HEALTHCARE
PROVIDERS IN LONG TERM CARE

A. Papaioannou’, G. loannidis’, L. Hillier?, J. D. Adachi,

A. Costa?, G. Heckman#, J. Hirdes*, J. Holroyd-Leduc?, S.
Jaglals, S. Kaasalainen’, A. Lau’, C. Mcarthur?, L. Kane', S.
Marr®, S. Straus™, J.-E. Tarride®, L. Thabane', M. Abbas™, I.
Rodrigues™

"McMaster Univ., Dept. of Medicine, Hamilton, 2Geras Centre for
Aging Research, Hamilton, *McMaster Univ., Dept. of Health Re-
search Methods, Hamilton, “Univ. of Waterloo, School of Public
Health Sciences, Waterloo, Univ. of Calgary, Dept. of Medicine
and Community Health Sciences, Calgary, ®Univ. of Toronto,
Dept. of Physical Therapy, Toronto, ’McMaster Univ., School of
Nursing, Hamilton, ®Dalhousie Univ., School of Physiotherapy,
Halifax, °Unity Health Toronto, Hamilton, ""McMaster Univ., Unity
Health Toronto, Hamilton, ""McMaster Univ., Hamilton, "2Univ. of
Manitoba, Max Rady College of Medicine, Winnipeg, Canada

Objective: To determine the feasibility (recruitment rate and
adaptations), with a subobjective to understand facilitators to
and barriers of, implementing the PREVENT (Person-centred
Routine Fracture PreEVENTion) model in practice. The model
includes a multifactorial intervention on improving diet, exercise,
environmental adaptations, hip protectors, osteoporosis
medications, and medication reviews to treat residents at high
risk of fracture. Our secondary outcomes were to determine if
there was a change in knowledge uptake and in the proportion of
fracture prevention prescriptions post-intervention.

Methods: We conducted a mixed methods longitudinal cohort
study in three LTC homes across Ontario. A local champion was
selected to guide the implementation of the model and promote
best practices. We reported recruitment rates using descriptive
statistics and implementation process using content analysis.
Results: Within 5 months, we recruited one for-profit and two not-
for profit LTC homes, Home A (120 beds), Home B (425 beds),
and Home C (240 beds) and one local champion from each home.
We required two months to identify and train the local champion
over three 1.5-h train-the-trainer sessions, and the local champion
required three months to deliver the intervention to a team of
healthcare professionals. Forty healthcare professionals across
three LTC homes participated and 88% received education on
the LTC recommendations. Homes A, B and C reported increases
in the proportion of osteoporosis medication by 62%, 3%, and
42%, respectively before and after intervention. At baseline, 57%
of LTC residents are at high risk for fracture, and 17% of these
high risk residents are on osteoporosis medications. Benefits of
the model include easy access to the Fracture Risk Scale, clear
and succinct educational material, and an accredited continuing
medication educational module for physicians. Challenges
included misperceptions between the differences in fall and
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fracture prevention strategies and fear of perceived side effects
associated with fracture prevention medications.

Conclusion: Our study found an increase in knowledge uptake
and the proportion of fracture prevention prescriptions post-
intervention. The next steps will be to determine if the adapted
PREVENT model reduces the risk and rate of hip fractures in LTC.

OP14-P754

ANXIETY AND DEPRESSION ARE ASSOCIATED
WITH POOR HEALTH BEHAVIOURS AND INCIDENT
FRACTURE AMONG WOMEN: FINDINGS FROM
THE HERTFORDSHIRE COHORT STUDY

L. D. Westbury', G. Bevilacqua', C. Cooper’, E. M. Denni-
son'

'™RC Lifecourse Epidemiology Centre, Univ. of Southampton,
Southampton, UK

Objective: A recent systematic review has highlighted possible
links between depression and fracture risk, but no information
regarding possible explanatory health behaviours was available.
In this study we used a well phenotyped community-dwelling
cohort of older adults (the Hertfordshire Cohort Study) to consider
these associations further.

Methods: Data from 2997 men and women, aged 59-73 y at
baseline, were analysed. At baseline, mental health characteristics
and health behaviours were ascertained through clinician-
administered questionnaires. Anxiety and depression (mild or
worse) were identified by scores of >7 on the corresponding
Hospital Anxiety and Depression Scale. Health behaviours
included current smoking, alcohol consumption, diet quality and
physical activity (Dallosso questionnaire). Incident fractures were
identified using ICD-10 codes from Hospital Episode Statistics
data, available from baseline (1998-2004) until December 2018.
Health behaviours in relation to anxiety and depression were
examined using logistic regression; anxiety and depression in
relation to incident fracture were examined using Cox regression.
All analyses were sex-stratified and adjusted for age; p<0.05 was
regarded as statistically significant.

Results: Prevalence of anxiety was 15% among men and 25%
among women; prevalence of depression was 5% among men
and 6% among women. Overall, 9% of men and 22% of women
had a fracture during follow-up. Among men and women, poorer
diet quality and lower physical activity were associated with
depression; these health behaviours were also associated with
anxiety among men. Current smoking was associated with anxiety
and depression among women. Among women, anxiety (hazard
ratio (95%Cl): 1.34 (1.05, 1.72), p=0.019) and depression (1.76
(1.18, 2.64), p=0.006) were related to increased risk of incident
fracture; among men, associations for anxiety (p=0.198) and
depression (p=0.265) in relation to fracture were weaker.
Conclusion: Anxiety and depression were associated with
increased risk of incident fracture among women, possibly
due to their association with poor health behaviours, which are
established risk factors for fracture. Preventive strategies are
required to address poor health behaviours and mental health
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among older adults.
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BONE MINERAL DENSITY POST-TREATMENT
FOLLOW-UP IN WOMEN WITH ENDOMETRIOSIS
TREATED WITH RELUGOLIX COMBINATION
THERAPY: SPIRIT PROGRAMME

M. McClung', N. Johnson?, S. L. Ferrari3, J. S. Perry4, Y.
Zhong?® R. B. Wagman®

'Oregon Osteoporosis Center, Portland, USA, 2Robinson Research
Institute, Auckland, New Zealand, Univ. of Geneva, Geneva,
Switzerland, *Sumitomo Pharma American Inc., Brisbane, USA,
SSumitomo Pharma America Inc., Brisbane, USA

Objective: To evaluate BMD changes in women with endometriosis
(EM)-associated pain who met prespecified bone loss criteria with
relugolix combination therapy (Rel-CT: relugolix 40 mg, estradiol
1 mg and norethisterone acetate 0.5 mg) in the SPIRIT long-term
extension (LTE) and underwent post-treatment follow-up (PTFU).
Methods: In the pivotal SPIRIT 1/2 studies, premenopausal
women (18-50 y) with moderate-to-severe EM-associated pain
were randomised 1:1:1 to receive once-daily Rel-CT, placebo or
delayed Rel-CT (relugolix monotherapy/Rel-CT, 12 weeks each)
for 24 weeks. Completers could enroll in the 80-week SPIRIT LTE
to receive open-label Rel-CT for up to 104 weeks. BMD change
was measured by DXA. Women who met protocol-specified BMD
loss criteria compared with pivotal study baseline by Week104/
the end of treatment were referred for PTFU DXA. BMD recovery
was assessed with DXA at month (M)6 and M12 after treatment
cessation. Women not meeting the recovery threshold at M6
(£1.5% at the lumbar spine and <2.5% at the total hip) were
recommended for an additional scan at M12. BMD percent
change from pivotal baseline to last on-treatment, M6 and M12
post-treatment, and last PTFU were summarised by anatomical
location.

Results: Of 802 women who entered SPIRIT LTE, 171 (21%)
women had protocol-specific BMD loss or BMD loss >3% at the
lumbar spine or total hip as compared with pivotal study baseline.
Of women with BMD loss and underwent M6 or M12 PTFU at
lumbar spine, there was evidence of recovery (>0% change from
last on-treatment DXA) to M6 or M12 PTFU DXA in 27/27 (100%)
women previously treated continuously with Rel-CT, and in 21/28
(75%) women initially treated with placebo. Similar trends were
observed at the total hip.

Conclusion: In women with EM-associated pain who met
prespecified BMD loss criteria in the SPIRIT LTE, there was
recovery or trend towards recovery after treatment cessation in all
women who received continuous Rel-CT therapy for up to 2 years
and in most women who transitioned from placebo to Rel-CT. The
benefit/risk profile of Rel-CT remains favourable in women with
EM for longer-term treatment.

Acknowledgement: Funded by Sumitomo Pharma Switzerland
GmBH

Disclosures: MRM: consulting and honoraria for speaking
(Alexion, Amgen, UCB); consulting (Radius Health); board
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activities (Agnovos, AMGEN, Amolyt, Flowbone, Fresenius,
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COMPARATIVE ANALYSIS OF TERIPARATIDE AND
ROMOSOZUMAB IN PREVENTING SYMPTOMATIC
SUBSEQUENT VERTEBRAL COMPRESSION
FRACTURE AFTER CEMENTING

W.-H. Kao', Y.-H. Chiang’, W.-C. Lo, M.-H. Wu', J.- H.
Jiann-Her'

"Taipei Medical Univ. Hospital, Taipei, Taiwan

Objective: Subsequent vertebral compression fracture (SVCF) is
a common and impactful complication. Because it usually occurs
in the subacute phase (<6 months after cementing of the primary
VCF), the timing of prevention is critical. Teriparatide (TP) reduces
fracture risk after 6 months but it did not show its effects in the
subacute phase. Romosozumab (RM) with a quick onset time has
the potential to prevent SVCF in the subacute phase. Our study
compares their effectiveness in preventing symptomatic SVCF
requiring another operation.

Methods: This retrospective observational study at TMUH includes
226 patients treated with either TP or RM after vertebroplasty or
kyphoplasty due to OVCF from January 1, 2021, to June 27, 2023.
The characteristics of the patients were reviewed. The primary
outcome was a symptomatic SVCF requiring another operation.
The secondary outcome was adjacent or non-adjacent fracture.
Results: This study included 118 and 99 patients in TP and RM
groups, respectively. Between both groups, we find no significant
difference in terms of age, gender, BMI, BMD, and underlying
conditionincluding HTN, DM, dyslipidemia, CKD, CAD, autoimmune
disease, cancer, COPD, and OVCF at thoracolumbar junction. The
rate of SVCF was 4.0% (4/99) in RM group compared to 14.4%
(17/118) in TP group with statistically significant difference
(p=0.01). The subsequent adjacent fracture rate was 2.0% (2/99)
in RM group vs. 11.9% (14/118) in TP group, showing a significant
difference (p=0.005). In contrast, no significant difference was
observed in the rate of non-adjacent fracture (p=0.76).
Conclusion: RM was associated with reduced symptomatic SVCF
compared to TP especially in the subacute phase, highlighting
RM's potential advantage in preventing SVCFs on adjacent levels.
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STANDARD X-RAY IMAGES MAY

POTENTIALLY BE USED TO QUANTIFY BONE
DISORGANIZATION AND IDENTIFY PATIENTS WITH
HYPOPHOSPHATASIA

R. Zebaze', C. Shore-Lorenti', Z. Simon', K. Djopseu?, T.
Makebeh?, F. Milat?, R. Ebeling’

"Dept. of Medicine, School of Clinical Sciences, Monash Univ.,
Melbourne, Australia, 2Zeze Co, Yaounde, Cameroon, *Hudson
Institute of Medical Research, Melbourne, Australia

Objective: The diagnostic issue is that low BMD and structural
decay (e.g., cortical or trabecular deficits) are not key features
of hypophosphatasia (HPP). Hence, a critical unmet challenge
is the lack of a tool to accurately identify bone fragility in
patients with HPP. We proposed that the loss of function
mutations in tissue non-specific alkaline phosphatase leads to
an impaired ability to properly organize (arrange, align) bone.
This results in disorganized, damage-prone, and fragile bone.
Thus, we hypothesized that quantification of the extent of bone
disorganization identifies patients with HPP.

Methods: We studied 6 adult patients with HPP and 15 age- and
sex-matched controls, Mean age 48 y (IQR 23-53). The extent of
disorganization and features of the most misarranged areas were
assessed using a novel validated tool (ALIGNOGRAM). This tool
analyses femoral X-rays using Al and novel image processing
algorithms.

Results: External shape: HPP patients had markedly more
disorganized contours. Their periosteal surface was 3-fold
more disorganized than that of controls; mean disorganization
values (DVs) were respectively 3.04 (IQR=0.21-7.25) in HPP
vs. 1.0 (IQR=0.07-2.53), (P<0.0001). Moreover, the pattern of
disorganization of the periosteum was distinctly (3-fold) more
irreqular (Figure, top panel). Bone material was markedly (~3-
fold) more disorganized in HPP; mean DVs (+SEM) were 3.17
1.1(IQR=2.37-4.03) in HPP vs. 1.1(IQR=0.83-1.14) in controls,
respectively P<0.0001). Noticeably, there were many random
tiny areas with excessively high DVs. They allowed us to identify
relatively transverse subtle bands (barely visible unless detected
by the tool). These bands were either small lucent lines suggestive
of micro (early-stage) fractures, or opaque lines corresponding to
micro-sclerosis. No strikingly disorganized areas were detected
in controls (Figure, left lower panel).

Extent of disorganization (disarrangement) along the femoral shaft lateral periosteal Surface.
Hypophosphatasia (HPP) Control (Normal)
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Conclusion: Abnormal bone disorganization can be quantified
from readily available X-ray images as a biomarker to identify
HPP patients. This may offer a path for an easy, early routine
identification of HPP patients in clinical and research settings.
Detection of microfractures (early stage) offers the opportunity
for early intervention which may revolutionize HPP treatment.
Larger studies are underway.

OP18 - P280

ASSESSMENT OF ADHERENCE TO ANTI-
OSTEOPOROTIC MEDICATION (AOM) TREATMENT
IN THE RISK-STRATIFIED OSTEOPOROSIS STRATEGY
EVALUATION (ROSE) SCREENING PROGRAMME:
A 10-YEAR FOLLOW-UP STUDY

T. G. Petersen’, K. H. Rubin’, M. K. Javaid? A. P. Her-
mann?, K. Akesson* B. Abrahamsen®

"Research Unit OPEN, Dept. of Clinical Research, Univ. of South-
ern, Odense, Denmark, 2NDORMS, Univ. of Oxford, Oxford, UK,
SResearch unit of Endocrinology, Odense Univ. Hospital, Odense,
Denmark, *Clinical and Molecular Osteoporosis Research Unit,
Dept. of Clinical Sciences Malmd, Malmd, Sweden, *Dept of
Medicine, Holbaek Hospital and OPEN, SDU, Denmark

Objective: The ROSE screening programme RCT (Rubin,
Osteoporos Int 2018;29:567) offers a comprehensive approach
to risk assessment and initiation of anti-Osteoporotic medication
(AOM). However, a screening programme’s feasibility depends
on adherence to treatment and this could be poorer in those
screened as opposed to women actively seeking assessment
and treatment. We aimed to investigate the impact of the ROSE
screening programme on long-term adherence to AOM treatment.
Methods: Women aged 65-80, residing in the Region of Southern
Denmark 2010-2011, were randomized into a screening or a control
group. Based on questionnaire data, women in the screening
group with a 10-year fracture risk (FRAX™) of 215% were invited
for DXA scanning, following standard AOM treatment in case
osteoporosis was identified. We assessed initiation, medication
possession ratio (MPR), and persistence to AOM treatment using
information on filled prescriptions and in-hospital treatment
assi from Danish nationwide registers. Survival analyses, with a
maximum follow-up of 10 y, were applied to evaluate differences
between the groups.

Results: Among the 15,505 women eligible for the analyses,
971 (6.26%) initiated AOM within one year after the intervention.
Significantly more participants in the screening group started on
AOM (HR 5.14 (95%Cl: 4.29; 6.16)) compared to controls (Figure
1). Persistence was good with 50% remaining on treatment for 5
y or longer and 75% for 2 y or more, with equally good persistence
in the screening group (Figure 2).
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Conclusion: Nonadherence presents a significant challenge in
osteoporosis. The study demonstrates that the ROSE programme
increases initiation of AOM treatment and that screened subjects
exhibit similar levels of adherence once they have initiated
medication compared to those not screened.

Disclosures: Grant/research support: UCB (MKJ, BA), Kyowa-
Kirin (BA). Consultant/advisory activities: UCB (MKJ,APH,BA),
Amgen (MKJ,APH,BA), Gedeon Richter (APH,BA), Abbvie
(MKJ), Besin Healthcare (MKJ), Sanofi (MKJ), Kyowa-Kirin (BA),
Pharmacosmos (BA).

OP19 -PI1013

EFFECT OF EIGHT MONTHS OF BALLISTIC AND
CONVENTIONAL RESISTANCE EXERCISE TRAINING
ON BONE STRENGTH IN POSTMENOPAUSAL
WOMEN: THE REPROOF STUDY

0. Caliskan', E. A. Marques', J. P. Folland', K.
Brooke-Wavell’

"Loughborough Univ., Loughborough, UK

Objective: High-load, progressive resistance training (RT) is
recommended for osteoporosis (OP) prevention. Fast ballistic RT
involves moving as explosively as possible with a light/moderate
load, attempting to launch the load, if possible, to maximize
power production throughout the whole movement, but effects
on BMD are unknown. We aimed to investigate the influence of
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ballistic and conventional RT, relative to control, on BMC and BMD
in postmenopausal women.

Methods: The resistance exercise programme on risk of
osteoporosis and osteoarthritis in females (REPROOF) was an
8-month RCT involving healthy, postmenopausal (>4 y) women
(50-70 y), randomised to ballistic (BRT), conventional (CRT)
resistance training and control (CON) groups. Both RT groups
attended similar sessions twice a week with hack squats and
unilateral calf raises. One repetition maximum (1RM) was
measured monthly and used to determine undulating periodized
loads between 20-50% 1RM in BRT and 60-80% 1RM in CRT.
Both hips and lumbar spine were measured by DXA (GE iDXA),
and the tibia was measured by pQCT (Stratec XCT-2000L). Group
comparisons were made by regression adjusting for baseline.
Results: 109 women were randomised. 82 completed the study;
63.1+3.7y; 24.5+3.5 kgm?. Femoral neck T-score -1.0. DXA scans
were available in 28 BRT, 29 CRT and 25 CON and pQCT in 27 BRT,
26 CRT and 23 CON. Mean adherence was ~98% in RT groups. BRT
showed significant improvements; total hip BMC by mean (95%Cl)
0.33(0.07,0.59) g (p=.02) and BMD by 0.008 (0.001, 0.014) gcm?
(p=.02) compared to CON. CRT increased cortical density by 3.18
(0.05,6.31) gcm? (p=0.05) but reduced cortical thickness by -0.07
(-0.13,-0.01) mm (p=.03) relative to CON in (Figure 1).

Figure 1: Changes in Bone Properties Mean (95%Cl) Percent Changes
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Conclusion: Ballistic RT increased total hip BMC and BMD. This
contrasts with previous findings that high-load RT is necessary
for bone adaptation. Ballistic RT was feasible in healthy
postmenopausal women and may have a role in OP prevention.

OP20-P142

CALCIUM (CA) ISOTOPE COMPOSITION IN
SERUM AND URINE FOR THE ASSESSMENT OF
BONE CALCIUM BALANCE (BCAB): RESULTS
FROM A POSTMARKET SURVEILLANCE CLINICAL
FOLLOW-UP STUDY ON 2409 PARTICIPANTS

A. Eisenhauer'?, A. Heuser'? J. Oehme?, M. Lutz? M.
Miiller??

'GEOMAR Helmbholtz-Centre for Ocean Research, 20steolabs
GmbH, 2Univ. Clinic Schleswig-Holstein, Kiel, Germany

Objective: Caisotope marker (CIM) measured in serum (644/42Ca-
serum) and urine (644/42Ca-urine) has been demonstrated in
earlier studies to be a sensitive, reliable, and minimal invasive
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BCaB marker. This study aimed to confirm the validity of the CIM
approach to a larger randomized number of people not selected
based on specific criteria, but rather showing a wide range of
diseases and therapies.

Methods: The 2409 participants of this surveillance study were
undergoing CIM testing in 2020-2023. Urine was self-collected,
while blood was collected in doctor's office and stored for
transport in suitable containers. Individual data were reported:
current medical conditions, the last 4 years fracture history,
current medication, and intake of supplements, e.g., vitamin D
and Ca. Chemical preparation procedures followed standardized
procedures. Ca isotopes were measured using a Neptune Plus
(Thermo Fisher Scientific) applying a medium mass resolution.
Results: Factors affecting the musculoskeletal metabolism were
sensitively reflected by a change in the CIM value in serum and
urine. Osteoporosis, osteolytic metastases, hyperthyroidism,
specific medications, and antihormone therapies associated with
anegative BCaB were reflected by CIM values below the threshold
value. Osteoprotective medications such as bisphosphonates,
denosumab, and romosozumab, which are associated with a
positive BCaB, were reflected by CIM values above the threshold
values. The study revealed also that vegans show the highest CIM
values possibly reflecting a low Ca intake with increased PTH
secretion.

Conclusion: CIM values qualify as a strong and independent
marker reflecting BCaB. The high CIM sensitivity allows the early
risk assessment of diseases interfering with the musculoskeletal
system before symptoms appear. Furthermore, CIM qualifies
for near realtime therapy monitoring to ensure sufficient
osteoprotective therapy and contributes to a general reduction in
fracture risk.
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ESCEO-OARSII
IMMUNOMETABOLIC ALTERATIONS LINKING
OBESITY, DIABETES, OSTEOARTHRITIS AND

OSTEOPOROSIS
A. Mobasheri’?3%#

'Research Unit of Health Sciences and Technology, Faculty of
Medicine University of Oulu, Ouly, Finland, 2Department of Re-
generative Medicine, State Research Institute Centre for Innova-
tive Medicine, Vilnius, Lithuania, *Department of Joint Surgery,
First Affiliated Hospital of Sun Yat-sen University, Guangzhou,
Guangdong, China, *World Health Organization Collaborating
Center for Public Health Aspects of Musculoskeletal Health and
Aging, Université de Liege, Liege, Belgium

Immunometabolism is a new interdisciplinary field that explores
the links between the immunology and metabolism. Although
immunometabolism immune has traditionally focused on under-
standing how cellular metabolic processes influence immune cell
function (and vice versa), there is increasing interest in the role
of immunometabolic alterations in musculoskeletal disorders, in-
cluding osteoarthritis (Mobasheri et al., 2017; Zheng et al., 2021)
intervertebral disc degeneration (Francisco et al., 2022). There is
also emerging evidence to link immunometabolism to subchon-
dral bone changes in osteoporosis. Immunometabolic processes
play crucial roles in regulating the activities of musculoskeletal
and immune cells within the joint. Osteoporosis is a bone disor-
der characterized by reduced bone density and increased suscep-
tibility to fractures. While osteoporosis is primarily considered
a skeletal disorder, there is growing recognition of the intricate
interactions between bone metabolism and systemic metabo-
lism in addition to ageing, hormonal changes, nutrient deficiency
and the inflammatory processes that arise as a consequence of
obesity, diabetes, insulin resistance, and metabolic syndrome. In
the context of osteoarthritis, which is the most common form of
arthritis, there is also increasing recognition that immune cells
and inflammatory processes contribute to disease pathogenesis.
In addition to pro-inflammatory mediators secreted by activated
chondrocytes, macrophages, synovial fibroblasts and subchon-
dral bone cells undergo immunometabolic reprogramming in
osteoarthritis, resulting in a shift from oxidative phosphorylation
toward glycolytic metabolism to meet the increased energy de-
mands associated with the low-grade inflammation within the
joint. Broadly, the activation of immune cells in articular cartilage
and subchondral bone involves metabolic reprogramming. Mito-
chondrial dysfunction has been observed in osteoarthritis, further
promoting the process of oxidative stress. The metabolites de-
rived from immunometabolic alterations in cellular metabolism,
include reactive oxygen species and lipid mediators that can influ-
ence the inflammatory responses in the joint. Since ageing is the
number one risk factor for both osteoporosis and osteoarthritis,
it is important to highlight that cellular senescence also promotes
altered metabolism and can contribute to inflammation within the
joint. This presentation will discuss the key immunometabolic al-
terations that occur as a consequence of ageing and diabesity
in osteoporosis and osteoarthritis. Targeting obesity and immu-
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nometabolism, and the interplay between adipokines and meta-
bolic factors represents a potential avenue for therapeutic inter-
ventions in both diseases by modulating metabolic dysfunction
in joint tissues.
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IMPACT OF OSTEOPOROSIS AND OSTEOARTHRITIS
AS COMORBIDITIES IN THE AGING POPULATION
E. Dennison’

"MRC Lifecourse Epidemiology Centre, Southampton, United
Kingdom

Over the coming years, the number of people over the age of 65
is projected to increase substantially. By 2050, 2 billion people
will be over 60 years of age, up from 1 billion in 2020 according
to the World Health Organization. Conditions of musculoskeletal
aging are common; it has been estimated that over 50% Ameri-
can adults >50 years have osteoporosis or osteopenia, while an
estimated 240 million individuals worldwide have symptomatic
osteoarthritis (0A), including 10% of men and 18% of women age
60 and older. Meanwhile an increase in life expectancy and a sub-
sequent ageing population have led to a higher prevalence of oth-
er chronic, non-communicable diseases that sit alongside condi-
tions of musculoskeletal aging. The World Health Survey carried
out between 2002 and 2004 in 70 countries worldwide showed
that about 50% of middle-aged (50-64 years) to older (> 65 years)
adults were multimorbid, having two or more non-communicable
diseases, approximately a quarter had three, and one tenth have
four or more non-communicable diseases.

There has been a recent interest in whether the existence of mus-
culoskeletal diseases of aging alongside other health conditions
might increase risk of adverse events. For example, studies have
considered whether the existence of OA as a comorbidity existing
with other medical conditions might heighten the risk of adverse
outcomes among these individuals, with evidence from one study
suggesting that this is indeed the case for risk of hospitaliza-
tion for most medical conditions, excluding chronic obstructive
pulmonary disease, citing 20 more hospitalisations for ambu-
latory-care sensitive conditions per 10 000 person-years in OA
compared with non-OA persons. Similarly, of the comorbid long
term conditions studied among Biobank participants, osteoporo-
sis was most strongly associated with adverse outcomes in par-
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ticipants with rheumatoid arthritis compared with those without
rheumatoid arthritis or long term conditions, namely a twofold in-
creased risk of all-cause mortality (HR 2.20, 95% Cl 1.55 t0 3.12)
and threefold increased risk of major adverse clinical event (HR
3.17,95% Cl 2.27 to 4.64).
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ESCEO-WHO
WHO SYMPOSIUM ON BONE HEALTH AND
AGEING

J. T. Amuthavalli’

Coordinator of Bone Health Initiatives, Ageing and Health Unit,
Maternal, Newborn, Child, Adolescent Health and Ageing, World
Health Organization, Geneva, Switzerland

Introduction
The World Health Organization (WHO), in partnership with
the European Society for Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis, and Musculoskeletal Diseases
(ESCEQ) and the International Osteoporosis Foundation (I0F), is
working on an evidence-based public health strategy to optimize
bone health and prevent fractures among older persons. This
initiative aims to contribute to the betterment of the health and
well-being of older persons worldwide.
The Bone Health Expert Working Group (BOHEG) was established
by WHO to advance technical work in the following areas:

+ Developing global estimates on fracture and osteoporosis.

+ Reviewing evidence-based interventions to prevent fractures.

+ Creating an economic model for an investment case in
fracture prevention and care.

+ Providing guidance to countries on strengthening national
health information systems by integrating osteoporosis and
fractures into routine data monitoring.

+ Providing guidance to countries on using data to design
evidence-informed policies and programs to reduce the risk
of fractures in older people.

To this end, the symposium will provide an update on ongoing
technical work, present preliminary findings, and discuss future
plans.
Chairpersons:
Dr Anshu Banerjee, Director, Maternal, Newborn, Child, Adolescent
Health and Ageing, World Health Organization, Geneva,
Switzerland
Dr Rene Rizzoli, Chair of WHO-BOHEG and emeritus professor of
medicine at the University Hospitals of Geneva, Switzerland
Presentations:
+ Overview of WHO Technical Work on Bone Health and Ageing
+ Dr Amuthavalli Thiyagarajan Jotheeswaran, Coordinator of
Bone Health Initiatives, Ageing and Health Unit, Maternal,
Newborn, Child, Adolescent Health and Ageing, World Health
Organization, Geneva, Switzerland
+ Systematic review of Measurement Properties of instruments
to measure the quality of life of older persons with Sarcopenia
and Osteoporosis
+ Dr Shaun Louie Sabico, Chair for Biomarkers of Chronic
Diseases, Biochemistry Department, College of Science, King
Saud University, Riyadh, Saudi Arabia
+ Systematic Review of Measurement Properties of
Instruments to Assess Risk of Fracture in Older Persons -
An update
« Dr Germain Honvo, Consultant, Ageing and Health Unit,
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Maternal, Newborn, Child, Adolescent Health and Ageing,
World Health Organization, Geneva, Switzerland

* WHO Global Report on Fractures among Older Persons: An
overview

+ Dr Amuthavalli Thiyagarajan Jotheeswaran, Coordinator of
Bone Health Initiatives, Ageing and Health Unit, Maternal,
Newborn, Child, Adolescent Health and Ageing, World Health
Organization, Geneva, Switzerland

Reflections: Prof Jean-Yves Register, President of ESCEQ and

Director of WHO Collaborating Center for Epidemiology of

Musculoskeletal Health and Ageing at the University of Liege,

Belgium

ESCEO-WHO?2

SYSTEMATIC REVIEW OF MEASUREMENT
PROPERTIES OF INSTRUMENTS TO MEASURE
THE QUALITY OF LIFE OF OLDER PERSONS WITH
SARCOPENIA AND OSTEOPOROSIS

S. Sabico', J. A. Thiyagarajan?, S. De Baets?®, N. Veronese?,
V. Knoop?®

Chair for Biomarkers of Chronic Diseases, Biochemistry
Department, College of Science, King Saud University, Riyadh

, Saudi Arabia, 2Department of Maternal, Newborn, Child,
Adolescent Health and Ageing, World Health Organization,
Geneva, Switzerland, Department of Rehabilitation Sciences,
Faculty of Medicine and Health Sciences, Ghent University,
Ghent, Belgium, “Geriatrics Section, Department of Internal
Medicine, University of Palermo, Palermo , Italy, Department of
Gerontology, Vrije Universiteit Brussel (VUB), Brussels, Belgium

Introduction

Over the past decades, several tools have been developed and
validated to assess quality of life (QoL) in older people with
musculoskeletal diseases. To assist various stakeholders in
making informed decisions about the most appropriate patient-
reported outcome measures (PROMs) to assess QoL, a systematic
literature review was performed to comprehensively assess
the measurement properties of the different QoL questionnaire
available in the scientific literature.

Methods

A systematic review of QoL instruments identified for
osteoporosis and sarcopenia was performed using the COSMIN
guidelines for systematic reviews of patient-reported outcome
measurements. The literature search was conducted up to
June 2023 in MEDLINE (Ovid), Embase, PsycINFO (Ovid), and
AMED (Ovid). The methodological procedure was in accordance
with PRISMA2020 guidelines. Both the quality and the strength
of evidence were considered to recommend the use of a
QoL questionnaire for sarcopenia or osteoporosis (GRADE).
Additional factors were also considered to formulate the
final recommendations (i.e. resource requirement, feasibility,
acceptability, equity and human rights). The protocol for this
research has been registered on PROSPERO CRD42023458414.
Results

A total of 70 studies were deemed relevant for inclusion in

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



WHO SYMPOSIUM ABSTRACTS |

this systematic literature review. In these studies, 11 QoL
instruments were identified: 1 for sarcopenia (the SarQoL) and
10 for osteoporosis (EC0S-16, IOF-QLQ, JOQOL, OPAQ, OPTQol,
0QLQ, QoLOS-NVFX, QUALEFFO, QUALIOST, and the Triple-Q
guestionnaire), sometimes presented in different versions.
Sample size ranged from n=30 to n=1477 with mean age ranging
from 59.9-82 years. Thirty-six studies (51%) recruited only women.
Conclusion

The selected studies of the systematic review will be evaluated
for content validity and the measurement properties of tools
summarized to complete the GRADE evidence. It will be submitted
for discussion to the World Health Organization Bone Health
Group for final recommendation and publication.

ESCEO-WHO3

SYSTEMATIC REVIEW OF MEASUREMENT
PROPERTIES OF INSTRUMENTS TO ASSESS RISK OF
FRACTURE IN OLDER PERSONS - AN UPDATE

G. Honvo'

'Consultant, Ageing and Health Unit, Department of Maternal,
Newborn, Child and Adolescent Health and Ageing, World Health
Organization (WHO), Geneva, Switzerland

In March 2023, the World Health Organization (WHO) and
the European Society for Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO) launched the WHO Bone Health initiative for advancing
WHO work in the field of bone health. The ultimate goal of
this initiative is to develop a public health strategy to prevent
fracture among adult populations. One of the key deliverables
of the agreement between WHO and ESCEO is to conduct a
systematic review of studies evaluating instruments to assess
the risk of fractures in adults, including older adults, and to
critically apprise the measurement properties of these tools.
Since the development of the review protocol and its registration
in PROSPERO in September 2023, some important steps have
been accomplished, including the completion of the title and
abstract screening phase. The objective of this presentation is to
give an update of this systematic literature review, by presenting
the current preliminary data collected and tools retrieved, and to
discuss the next steps towards the completion of this important
research.
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OPTIMIZING FRACTURE PREVENTION AND
REHABILITATION IN FRAIL OLDER PERSONS: THE
EXERCISE AND PHYSIOTHERAPY PERSPECTIVE
D. Skelton'

"ReaCH, School of Health and Life Sciences, Glasgow Caledo-
nian University, Glasgow, United Kingdom

There is a large body of research that has informed evidence
based practice in optimising fracture prevention and rehabilita-
tion in frailer older people[1]. However, there are many barriers to
delivery, uptake and adherence to individually tailored, multicom-
ponent exercise programmes. To target frailty and sarcopenia we
need to implement supervised progressive resistance training, if
we want to focus on fracture prevention we need to implement
weight bearing impact and specific balance challenging activi-
ties. The World Falls Guidelines also remind us that these inter-
ventions need to be a minimum of 3x pw and for > 12 wks|[2].
Supervised delivery of such interventions is lacking in most coun-
tries and even where this support exists, uptake and adherence
is poor. There is growing evidence that for some individuals, the
prescription needs to start with breaking up prolonged periods
of sitting and increasing volume of light activity, to support self
efficacy with additional behaviour change techniques to progress
on, over time, to more effective prescriptions[3]. People with di-
agnosed osteoporosis should be as active as possible and only
avoid activities with a high risk of falls if they are naive to those
activities [4] and strength and balance exercise should be key
components [5]. Older adults with multiple long-term conditions
are willing to engage in resistance exercise if they are appropri-
ately supported [6]. Physiotherapy input is warranted for the very
frail/co-morbid/high risk fallers but specific training can support
transition to community exercise instructor support to ensure
sustainable behaviour change and effective dose over time.

References:

[1] Dent E et al. Curr Osteoporos Rep. 2023;21(2):205-215;

[2] Montero-Odasso M et al. Age Ageing. 2022;51(9):afac205;
[3] Billot M et al. Clin Interv Aging. 2020;15:1675-90;

[4] Brooke-Wavell K et al. Br J Sports Med. 2022;56(15):837-46;
[5] Skelton DA et al. JFSF. 2018;

[6] Hurst C et al. BMC Geriatr. 2023;23:772.

Disclosure: Skelton is a Director of a not for profit training compa-
ny, Later Life Training.
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SICOT-ESCEO-IOFI
TRENDS IN THE MANAGEMENT OF
OSTEOPOROTIC PELVIC FRACTURES

M. P. J. Teuben'

'™D/PhD, Traumasurgeon, Dept. of Traumatology University
Hospital, Zurich , Switzerland

Osteoporotic fractures of the pelvis are common in the geriatric
population. An ageing population and improved diagnostics will
further increase the incidence of these fractures in the future.

In contrast to high-energy pelvic trauma (which occurs in the
younger population), fragility fractures are associated with mi-
nor injuries in combination with fragile bone structures. Given
the differences between the two types of pelvic trauma, different
treatment protocols are required. Historically, non-operative man-
agement of osteoporotic fractures has been the preferred treat-
ment in geriatric patients. Non-operative management requires a
multidisciplinary team and frequent reassessment. Delaying sur-
gerymay put patients at risk of developing immobilization-related
complications such as infection, thrombosis and muscle loss.
The aim of management in the geriatric patient with pelvic injury
is to achieve early mobilization. Surgical treatment may help to
achieve this. Surgery for pelvic fractures has evolved over time
and minimally invasive procedures have become the standard of
care. Further improvements in screw and plate designs, 3D imag-
ing techniques and intraoperative navigation have led to improved
accuracy of surgical fixation and lower complication rates. This
also provided the impetus for a shift towards early operative treat-
ment of osteoporotic pelvic fractures.

SICOT-ESCEO-IOF2

WILL A TREATMENT PROTOCOL INCLUDING OF
CLASSIFICATION PROVIDE CLEAR GUIDELINES
FOR OSTEOPOROTIC THORACOLUMBAR SPINE
FRACTURES MANAGEMENT? CAN WE AVOID
OVERTREATMENT OR UNDERTREATMENT?

N. Trajkovska', J. Saveski’, |. Hasani?

'Clinical Hospital Acibadem Sistina, Skopje, North Macedo-
nia, 2University Clinic for Traumatology, Medical Faculty, Skopje,
North Macedonia

Objective: Osteoporotic spine fractures (OSF) are major worldwide
growing health problem, leading cause of pain, disability, impaired
quality of life and morbidity in the elderly.

The best treatment is prevention, treating causes, correcting cal-
cium and vitamin D, exercise program...

Medical treatment includes hormonal replacement, bisphospho-
nates, calcitonin, raloxifene, teriparatide... Nonsurgical treatment
includes bedrest, cast/brace, analgesia...

If conservative treatment fails, surgery - minimally invasive (verte-
broplasty or kyphoplasty) or invasive, open approach to the spine
is indicated.

The fracture acuity is evaluated with MRI. Appropriate time for
surgery is 3 weeks to 3 months after injury, unless dealing with
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pseudoarthrosis or late neurological deficits.

When facing this group of patients, it is usually hard to choose
adequate treatment. It is a real challenge to find balance between
overtreatment and undertreatment, since both are trigger for fu-
ture complications.

Material and methods: We have evaluated retrospectively
patients with OSF treated in our hospitals from June 2020 to June
2023. The diagnostic protocol, the OF classification and score,
the chosen treatment, the results, the need of surgery after fail of
previous treatment were analysed.

Results: We have found the OF classification and OF score re-
liable tool for choosing adequate treatment. The score incorpo-
rates level of pain, bone density, acuity of the fracture, neurolog-
ical deficits and general health status, beside the classification.
Discussion: Because of number of comorbidities that geriatric
patients have, it is crucial to apply treatment protocol in clinical
setting for treating OSF while trying to do no harm.

Conclusion: When dealing with OSF it is imperative to use OF
classification and OF score for choosing appropriate treatment
in order to lower the incidence of complications and additional
surgical procedures in elderly. Undertreating or overtreating them
leads to complications, local and systemic.

SICOT-ESCEO-IOF3
OSTEOPOROTIC HIP FRACTURES
I. Hasani', J. Saveski?, N. Trajkovska?

"University Clinic for Traumatology, Medical Faculty, Skopje,
North Macedonia, %Clinical Hospital Acibadem Sistina, Skopje,
North Macedonia

Although very important Osteoporotic Hip Fractures, because
almost 1/3 of our geriatric patients are fatal, are the most con-
temned fractures in our everyday praxis and most neglected ones,
often operated by the youngest surgeons or residents under su-
pervision. Geriatric hip fractures are often in the shadow of other
young injured patients on the wards and also often subject to non-
standard treatment in the same centers. There is also document-
ed substantial hospital variation in adherence to evidence-based
guidelines used for the treatment of hip fractures. Non-permanent
following of the guidelines puts the patients at a significant risk
of inequality in treatment and poor outcomes.

Fast-track strategy, Insisting on separate orthogeriatric depart-
ments, with standardized treatment and fast-track strategy for
hip fracture patients, and its implementation is very beneficial for
osteoporotic—geriatric hip fractures!

Unrealized needs for osteoporotic hip fractures are implant stabil-
ity and bone implant anchorage!

Advances in the locking concept of the nails; anchorage with
double screws or PMMA augmentation, and rigid femoral neck
system for treating neck fractures have been introduced recently
dramatically changing the perspective of patients with osteopo-
rotic hip fractures.

Even though these fractures are the “beginning of the end” for al-
most 1/3 in the first year, of the injured frail and elderly injured; de-
creasing the excess mortality should be every surgeon's target for
enabling our beloved oldies to live beside us as much as possible.
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ESCEOI
REMS: HOW DOES IT WORK AND WHAT DO WE

MEASURE?
A. Diez-Perez’

"Hospital del Mar Institute of Medical Investigation, Barcelona,
Spain

REMS (Radiofrequency Echographic Multi-Spectrometry) is a
measurement that allows bone health status assessment and
fracture risk prediction by means of a rapid ultrasound scan on
reference axial sites of the skeleton. It operates in the following
steps: ultrasound scan (software guided); B-mode image recon-
struction; and radiofrequency signal analysis (with automatic
identification of bone interfaces and ROIs on raw signals).

The acquisitions are performed at the lumbar vertebrae and the
femoral neck and the data analyzed allowing the identification of
target bone structures within the sequence of echographic im-
ages acquired on the patient by performing a number of steps
on each acquired frame. These results are compared with a ref-
erence database yielding quantitative parameters (BMD, T-score
and Z-score) and qualitative parameters (fragility score). This
Fragility Score is dimensionless and measures bone fragility in a
scale from 0 to 100, where 100 indicates the maximum similarity
with the fractured model (i.e. maximum bone fragility) and vice
versa. These levels are then used for the calculation of the 5-year
risk of fracture (hip and major).

REMS automatically eliminates raw signals that belong to cal-
cifications, osteophytes and other artifacts. The acquisition is
fast (80 seconds for spine and 40 for femur), convenient for the
patient and the operator, operator’s training easy, the selection
of ROIs is automatic (independently of the operator), accessible
(portable) and radiation free.

REMS automatically eliminates raw signals that belong to calcifi-
cations, osteophytes and other artifacts avoiding the overestima-
tion of lumbar BMD associated to DXA.

The technique has been evaluated, showing for BMD measure-
ments high sensitivity and specificity (>91%, good diagnostic
agreement with DXA and the intra-operator CV is 0.323-0.38%
with an inte-roperator CV of 0.48-0.54. For Fragility Score the in-
tra-operator CV is 0.43-0.49 and the inter-operator CV 0.64-0.73.
Ongoing development is in progress for the measurement of mus-
cle strength and the results show a vey high correlation with hand
grip strength values (r=0.95, p<0.0001).

In summary, REMS is a novel technique for the measurement of
BMD (BMD, T-score) and bone fragility (Fragility Score), is radia-
tion-free, can be used for mass screening or diagnosis and for
short-term follow up and has a good accuracy and precision.
Since is portable can be used in ambulatory settings and private
offices as well as at the bedside. Avoids some artifacts of DXA
and new developments (Fragility Score, Muscle Strength) may ex-
pand the clinical applicability of the technique.
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ESCEO2

WHAT IS THE CONTRIBUTION OF REMS TO
THE MANAGEMENT OF POST-MENOPAUSAL
OSTEOPOROSIS?

N. Harvey'

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton , United Kingdom

Radiofrequency echographic multi-spectrometry (REMS) is a nov-
el technology based on the analysis of raw unfiltered ultrasound
signals acquired during an echographic scan of either the lumbar
spine or femoral neck. Its output can be taken as a REMS BMD
T-score or a Fragility Score measure. Measures are derived from
the comparison of echographic spectra of osteoporotic versus
normal bone and have been demonstrated in several studies to be
well calibrated with DXA BMD at the corresponding site. Discrim-
ination of past or future fractures appears similar between REMS
and DXA BMD T-score with the novel Fragility Score measure po-
tentially yielding somewhat greater performance. The technique
systematically removes effects of artefacts such as osteophytes,
a property which has been validated to a limited extent in clinical
studies. Given the non-ionising nature and portability of the tech-
nology, REMS is likely to provide novel opportunities to broaden
access both within and without healthcare settings. More infor-
mation is needed about the predictive capacity of these measures
in relation to DXA BMD and FRAX probability, together with depen-
dency on other risk factors, in order to fully understand the role of
the technology in the broader context of fracture risk assessment.

ESCEO3

WHAT IS THE CONTRIBUTION OF REMS IN
THE MANAGEMENT OF MUSCULOSKELETAL
HEALTH, OUTSIDE OF POST-MENOPAUSAL
OSTEOPOROSIS?

M. L. Brandi'

"Metabolic Bone Diseases Unit, Dep. of Surgery and Translation-
al Medicine, University of Florence, Florence, Italy

Objective: Although musculoskeletal diseases are more often
observed in elderly people and/or post-menopausal women;
younger-adults, pregnant women or secondary osteoporosis
should be included in the comprehensive prevention measures:
widespread BMD and muscle disease evaluation in this population
are commonly lacking, due to very limited research focus. In this
context, the aim of this work is to illustrate the contribution of
Radiofrequency Echographic Multi Spectrometry (REMS) in the
management of musculoskeletal health outside of post-meno-
pausal osteoporosis.

Material and Methods: An up-to-date peer-reviewed research on
the REMS application outside of well-known post-menopausal
osteoporosis.

Results: Several clinical studies confirmed REMS diagnostic
validity and show that, thanks to its radiation free nature and
high precision, it can be applied for prevention programs, early
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diagnosis in clinical practice, risk fracture prediction and short-
term monitoring. REMS can be used in various categories of
fragile patients, both for primary and secondary osteoporosis.
Scientific evidences demonstrated a BMD reduction in pregnant
women with respect to non-pregnant ones and from the first to
the third trimester of pregnancy. REMS can be successfully ap-
plied in young subjects suffering from Anorexia Nervosa with pre-
vious vertebral fragility fractures confirming a high risk of bone
fragility in these patients. Furthermore, clinical data confirmed
that REMS investigation improved osteoporosis diagnosis also in
individuals suffering from type Il Diabetes or chronic kidney dis-
eases (CKD), including patients undergoing kidney transplant and
peritoneal dialysis (PD). Lastly, REMS diagnosis is not affected
by osteoarthritis-related bone deformities nor by the presence of
aortic calcifications, that in contrast, induce an artefactual BMD
alteration with standard DXA. This technique allows reliable esti-
mation of muscle strength in both pathological and healthy sub-
jects, in order to monitor the onset and evolution of diseases like
sarcopenia by early detecting the corresponding tissue deteriora-
tions through dedicated REMS parameter.
Conclusion: On the base of the mentioned evidences, REMS can
improve the management of musculoskeletal health and fracture
risk in the clinical routine as stated in the Italian Health Minis-
try Guidelines, also outside of post-menopausal osteoporosis by
reaching as well subjects who wouldn't have access to DXA.
REFERENCES:

+ Pisani et al., Int. J. of Bone Fragility 2023

+ Degennaro et al.,Europ. J. of Obst & Gyn and Reprod Biol 2021

+ Ramirez Zegarra et al., ACER 2024

« Pisani et al., ACER, 2023

+ Fassio et al., ACER, 2022

« Caffarelli et al., BMC Musculoskelet. Disord., 2022

WORLD CONGRESS ON

& O IOF-ESCEO 2024 LONDON OSTEOPOROSIS, OSTEOARTHRITIS

AND MUSCULOSKELETAL DISEASES




LA\
'y
WEO

IOF-ESCEO
2024 LONDON

WORLD CONGRESS
ON OSTEOPOROSIS,
)STEOARTHRITIS AND
VUSCULOSKELETAL
BRD) SEASESER

Abstract Book
ESCEO-DVO Symposium Abstracts

93



ESCEO-DVO SYMPOSIUM ABSTRACTS |

ESCEO-DVOI

THE NEW DVO OSTEOPOROSIS GUIDELINE 2023 -
A PARADIGM SHIFT FOR THE GERMAN SPEAKING
COUNTRIES

F. Thomasius'?3

"Frankfurter Hormon and Osteoporosezentrum, Frankfurt, Germa-
ny, 2Chairwoman of the DVO Guidelines Commission, Frankfurt,
Germany, *President of the German Society for Osteology, Frank-
furt, Germany

The key recommendations of the completely revised 2023
Guideline for the Prevention, Diagnosis and Treatment of
Osteoporosis in Postmenopausal Women and Men over 50
Years of Age (1) of the German Dachverband Osteologie (DVO,
an association of 20 societies for skeletal research in Germany,
Austria and Switzerland) have changed. Following the highest
level of evidence and strict quality criteria (DELBI, OXFORD, and
SIGN) and approved as S3 guideline by the AWMF (Association
of the Scientific Medical Societies of Germany; No 183-
001), this guideline is based on a comprehensive systematic
literature review (2267 publications) to address PICO questions
(Population-Intervention-Comparison-Outcome) most relevant to
clinical practice. Fracture risk, based on hip and vertebral fracture
risk, now is derived for a 3-year time horizon instead of 10-years.
The absolute fracture risk for vertebral and hip fractures is shown
in Figure 1. Other changes include 1) the prioritization of 33
clinical risk factors, 2) the omission of a fracture risk threshold
for initial diagnostics if any of these clinical risk factors is
present in a medically relevant constellation, 3) the introduction
of a three-tiered fracture risk-based therapy threshold (removal
of the requirement for a T-Score <-2), separating indications for
antiresorptive versus osteo-anabolic treatment. These changes
represent a paradigm shift in the diagnostic and therapeutic
approach to osteoporosis, aiming at more comprehensive
patient-specific diagnostic and therapeutic guidance to reduce
the substantial diagnostic and treatment gap that exists for
osteoporotic patients.
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(1) DVO-German Guideline for the diagnosis and therapy of osteoporosis, Version 2.1, 13"
Nov 2023, https://register.awmf.org/de/leitlinien/detail/183-001, last access 12* Feb 2024,
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ESCEO-DVO2

DISEASE MANAGEMENT PROGRAM
OSTEOPOROSIS - A POLITICALLY DECIDED
STRUCTURED CARE PROGRAM FOR GERMANY

A. Kurth'

Dep. of Orthopaedic and Trauma Surgery, Marienhaus Klinikum,
Mainz, Germany

Disease management programs (DMPs) are structured treatment
programs for chronic diseases that aim to optimize medical
treatment in the long term and improve and maintain the quality
of life of those affected. Further aims are to avoid complications
and consequential damage or concomitant illnesses as far as
possible.

DMPs include regular medical appointments with consultations
and examinations as well as the provision of background
information, for example through training courses. Medical
practices that offer treatment as part of the DMP osteoporosis
must meet certain requirements and comply with defined quality
standards.

This is also intended to improve cooperation between the various
specialist disciplines and facilities that care for a patient, for
example between general practitioners and specialists, clinics
and rehabilitation facilities.

Once osteoporosis has been diagnosed, the coordinating doctor
can enrol the patient in the DMP and draw up an individual
treatment plan based on the DMP guidelines.

This includes drug treatment (anti-resorptives, osteoanabolic
agents, calcium and vitamin D) and other therapeutic measures,
training appointments and regular check-ups.

The individual treatment steps, examination and treatment results
are regularly documented.

Participation in a DMP has advantages for patients and doctors:
The doctors involved must take an interest in the subject of
osteoporosis and undergo further training, thereby gaining
continuously - updated knowledge, even for the care of complex
cases of osteoporosis.

Withthe correct indication for enrollment in the DMP osteoporosis,
colleagues no longer have to deal with the cost pressure for their
therapy.

The documented information on the course of the disease and the
therapy avoids duplicate examinations and incorrect medication.
Furthermore, all therapists and doctors are required to coordinate
their measures with each other.

Special training programs and structured exercise programs can
make it easier for chronically ill osteoporosis patients to be well
informed and actively involved in their treatment and to actively
do something for their bone health in addition to drug therapy.
As medical knowledge is constantly growing, the specifications
for the DMP osteoporosis must be regularly updated.

As the DVO's osteoporosis guidelines are updated every three
years and therefore incorporate the latest evidence for diagnosis
and treatment, it can be assumed that this content will also be
taken into account when the DMP is updated.
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ESCEO-DVO3
A NEW CASE FINDING ALGORITHM ACCORDING
TO FRACTURE RISK

C.-C. Glier', K. Engelke?, F. Thomasius®, W. D. Leslie*

'Christian-Albrechts-Universitét zu Kiel, Section Biomedical
Imaging - Department of Radiology and Neuroradiology - UKSH,,
Kiel, Germany, 2Friedrich Alexander University Erlangen Niirnberg,
Department of Medicine 3, Erlangen , Germany, 3Frankfurter
Hormon- und Osteoporosezentrum, Frankfurt, Germany, “De-
partments of Internal and Radiology, University of Manitoba,
Manitoba, Canada

As key element of the 2023 DVO osteoporosis guidelines, a new
fracture risk algorithm is now used for case finding of patients in
need of therapy. Treatment decisions are based on fracture risk
estimates derived from

i) a base risk of subjects without any clinical risk factors (cRFs),
ii) cRFs present in a patient, selected from 33 literature-validated
cRF candidates,

iii) estimation of 3-year risk of fracture

iv) considering incident hip fracture (HF) or vertebral fracture
(VF), along with

v) DXA at total proximal femur and lumbar spine.

In order to assess whether an expanded list of cRFs, 3yr risk
instead of 10yr risk, and inclusion of DXA of the spine would
increase predictive power, we have tested correponding more
complex risk assessment models in the Manitoba BMD registry,
for women only. Risk performance was based on Cox porportional
hazard models. As presented at ASBMR 2023, AUCs of ROC
analysis increased substantially and significantly (0.848 vs 0.830
for HF and 0.766 vs 0.727 for VF) when adding additional cRFs
to the basic set (which included age, BMI, parental hip fracture,
smoking, alcohol, glucocorticoid, RA and prior fracture). DXA of
the spine added predictive power over DXA of the total hip for
vertebral fracture prediction only. When comparing full models
including cRFs and DXA for 3yr and 10yr follow-up, AUCs were
larger for the 3yr model (0.884 vs 0.825 for HF and 0.795 vs
0.771 for VF). These results motivated us to implement the new
algorithm, first in a simplifed version restricted to inclusion of
only the patient's two strongest cRFs and limited to DXA of the
total hip. Patients with a combined 3yr-risk of HF or VF exceeding
3% should consider antiresorptive medication; if the risk excedes
5% they should receive antiresorptive medication, and if the the
risk exceeds 10%, osteanabolic medication is recommended. An
outline of the risk assessment algorithm will be presented.
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ESCEO-DVO4

MEDICAL EDUCATION IN OSTEOLOGY
CARE: FROM BASIC RESEARCH TO CLINICAL
COMPETENCE CERTIFICATION

R. Schmidmaier’

"Department of Medicine IV, LMU University Hospital, LMU Mu-
nich, Munich, Germany

Objective: To reduce the treatment gap of osteoporosis by
evidence based medical education.

Material and Methods: Presentation of current medical education
research issues and of the competence based DVO curriculum for
certification in clinical osteology.

Results: There is a large treatment gap in osteoporosis, which
is mainly due to diagnostic errors. Most of these are cognitive
errors. Studies have shown that more than 80% of diagnostic
errors are related to the diagnostic process, not only to lack
of knowledge. Diagnostic competence can be fostered by
scaffolding, either representational or process-related. However,
effects are dependent on learner prerequisites. Therefore, future
studies will focus on individualized adaptive scaffolding. The
German-speaking umbrella organization of scientific osteology
organizations (DVO) provides a structured, competence-based
curriculum that leads to a stepwise certification in excellent
osteology care. Residents may achieve the “certificate for general
osteoporosis care” after a specialized 2-day training course.
Medical specialists may achieve the “certificate for specialized
osteoporosis care” after hands-on training and additional CME
courses. The certificate “osteologist DVO” additionally requires
extensive diagnostic skills and at least three years of supervised
practice. All certificates need to be updated after five years by
proofing intensive patient care and CME.

Conclusions: Evidence based medical education in osteology care
may reduce the treatment gap in future. Prospective, multicentre
intervention trials are needed to proof this.

Acknowledgements: | am grateful to the members of the DVO
and to the organizers of the osteology certification curriculum
(0Steology ACademy, OSTAK).

Disclosures: Chairman of the DVO (Dachverband Osteologie).
Funding by the German Research Foundation (DFG), DFG Research
Unit FOR2385.
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MTET
COMPLEX OSTEOPOROSIS: CASE HISTORIES
E. Dennison’

'MRC Lifecourse Epidemiology Centre SO16 6YD, Southampton,
United Kingdom

This interactive meet the professor session aims to cover
discussion of many of the challenging management situations
faced by clinicians who care for patients with metabolic bone
disease. Discussion will be grounded in available literature and
will include discussion of management of patients with Duchenne
muscular dystrophy; women receiving therapy for breast cancer;
patients with a history of eating disorders and young adults with
osteogenesis imperfecta. Participants are invited to share their
thoughts and personal experience.

MTE2
GUIDELINES FOR MANAGEMENT OF
HYPOPARATHYROIDISM

M. L. Brandi'

'Fondazione FIRMO and Observatory for Fragility Fractures, Flor-
ence and University San Raffaele, Milan, Italy, Florence, Italy

Hypoparathyroidism (HypoPT) is a rare disorder characterized by
hypocalcemia in the presence of a low or inappropriately normal
parathyroid hormone level. HypoPT is most commonly seen after
neck surgery, which accounts for approximately 75% of cases,
whereas approximately 25% have HypoPT due to nonsurgical
causes.

The 2022 International Task Force guidelines for chronic
HypoPT was published in the Journal of Bone and Mineral
Research. These guidelines update the original guidelines
published in 2016, and include new information from literature
published since then.

This clinical practice guidelines address the prevention, diagnosis,
and management of HypoPT and provides evidence-based
recommendations. The HypoPT task forces included four teams
with a total of 50 international experts including representatives
from the sponsoring societies.

The guidelines also enlisted a number of areas needing further
studies.

This together with the astonishing pharmacological developments
in this area open to a revision of these guidelines in the future.
By now these guidelines are intended to frame the diagnosis and
care of patients with chronic hypoparathyroidism for at least the
next five years.
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MTE3
MACHINE LEARNING AND COMPUTER VISION -
THE FUTURE OF FRACTURE RISK ASSESSMENT?

N. Fuggle’

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

Identifying those individuals at risk of fracture is key to effective
management of osteoporosis as identification can lead to
treatment, treatment can lead to reduction in fractures and
reduction in fractures to improvements in quality of life for our
patients.

Effective tools exist for the assessment of fracture risk. These
include FRAX® which uses a combination of clinical risk
factors and bone mineral density to provide a 10-year risk of
major osteoporotic fracture and hip fracture. FRAX® is easily
deployable and has been tailored to the vast majority of countries
across the globe.

‘Machine learning’ refers to the use of computer systems which
are able learn and adapt without requiring specific, prescriptive
instructions but by developing algorithms and mathematical
models to independently analyse and make inferences from data.
‘Computer Vision' is the field of computer science which examines
the ability of computers to identify patterns and objects in images
via interpretation of shape, texture and other features.

There has been a recent explosion of research which is
attempting to identify whether machine learning and computer
vision can contribute to fracture prediction in a way which may
be complementary to FRAX® and other fracture prediction tools.
In this session we will introduce the basic concepts of computer
vision and look examine the research which is attempting to use
these techniques in the field of fracture prediction.

MTE4
AN INTEGRATED APPROACH TO NUTRITION IN
MUSCULOSKELETAL DISEASE

N. Veronese'

"Associate Professor in Geriatrics and Internal Medicine, Univer-
sity of Palermo, Palermo, ltaly

Nutrition plays a pivotal role in the management and prevention
of musculoskeletal diseases, encompassing conditions such as
osteoporosis, osteoarthritis, rheumatoid arthritis, and sarcopenia.
This lecture will discuss an integrated approach to nutrition
aimed at optimizing musculoskeletal health and function.
Firstly,dietaryfactorsinfluencingbonehealthareexplored,including
calcium, vitamin D, protein, and other micronutrients. Adequate
intake of these nutrients is essential for bone mineral density
and fracture prevention, for example. Furthermore, the interplay
between inflammation, oxidative stress, and dietary patterns in
arthritis will be examined. A diet rich in anti-inflammatory foods,
such as fruits, vegetables, and omega-3 fatty acids, may mitigate
symptoms and disease progression in rheumatic conditions.
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Moreover, sarcopenia, characterized by age-related muscle loss
and decreased strength, is addressed in relation to protein intake,
amino acids, and resistance exercise. Optimizing protein quality
and quantity, along with regular physical activity, are paramount
for preserving muscle mass and function. Additionally, the impact
of obesity on musculoskeletal health is discussed, highlighting
the importance of weight management strategies and dietary
modifications in reducing joint stress and inflammation.
Furthermore, the role of personalized nutrition interventions
and supplementation in musculoskeletal disease management
is emphasized. Tailoring dietary recommendations based on
individual needs, genetic predispositions, and metabolic factors
can enhance treatment outcomes and quality of life for patients.
Moreover, emerging research on nutraceuticals, such as collagen
peptides and polyphenols, suggests potential therapeutic
benefits in supporting joint health and cartilage integrity.
In conclusion, an integrated approach to nutrition is essential
for optimizing musculoskeletal health across the lifespan.
By addressing dietary factors that influence bone density,
inflammation, muscle mass, and weight management, healthcare
professionals can empower individuals to prevent and manage
musculoskeletal diseases effectively. Future research should
continue to explore the intricate relationship between nutrition and
musculoskeletal health, ultimately paving the way for personalized
dietary interventions and improved clinical outcomes.

MTES

"OMICS" IN THE FUTURE OF BONE HEALTH
ASSESSMENT

E. Cavalier'?

'PhD, EuSpLM, Liege, Belgium, 2Head, Department of Clinical
Chemistry, University of Liege, CHU de Liege, Liege, Belgium

In the ongoing quest to unravel the molecular complexities
underlying osteoporosis, researchers have turned to omics
sciences, including genomics, proteomics, and metabolomics,
for a more nuanced understanding.

Genomics offers insights into the genetic factors contributing
to osteoporosis  susceptibility.  Understanding  genetic
predispositions allows for more accurate risk assessments,
although it's essential to acknowledge the multifactorial nature
of the disease.

Proteomics, with its focus on the entire protein complement,
provides valuable information about the dynamic interplay of
proteins involved in bone metabolism. While offering promising
avenues for therapeutic exploration, it's important to recognize
the challenges of translating proteomics findings into clinical
applications.

Metabolomics, examining small molecules and metabolic
pathways, complements the picture by identifying potential
biomarkers and metabolic alterations associated with
osteoporosis. However, the intricacies of linking metabolomic

Integrating these omics approaches presents a comprehensive
but evolving perspective on osteoporosis. Recognizing the
limitations, such as the need for larger-scale validation studies
and addressing the complexities of translating research findings
to clinical practice, is crucial.

In navigating the omics era of osteoporosis research, a balanced
acknowledgment of both the advancements and the challenges
is paramount. While omics sciences hold promise for deepening
our understanding, caution and ongoing scrutiny are essential to
ensure the responsible and realistic application of these insights
in clinical settings.

MTEé6
GUIDELINES FOR MANAGEMENT OF PRIMARY
HYPERPARATHYROIDISM

M. Lazaretti-Castro’

'PhD, Professor Endocrinology, Escola Paulista de Medicina,
Universidade Federal de Sao Paulo, Sao Paulo , Brazil

Primary hyperparathyroidism (PHPT) currently ranks as one of
the most prevalent endocrine disorders. It is classically defined
by hypercalcemia accompanied by inappropriate levels of
parathormone. The clinical presentation of PHPT has evolved
since its initial description in the early 20th century. Originally
considered a rare and severe disease, it has transformed into a
highly prevalent and less symptomatic condition'.

This transformation is primarily attributed to the widespread
adoption of routine serum calcium testing, especially in
developed countries. Additionally, the aging global population
has also contributed, as asymptomatic cases are more commonly
observed in the elderly. Surgical intervention remains the curative
and preferred treatment for symptomatic presentations. However,
in cases with minimal symptoms or asymptomatic forms, the
decision for surgery must carefully consider the benefit-to-risk
ratio and the increased risk for failure?.

In recent decades, significant progress has been achieved in
various aspects of PHPT, encompassing genotypic/phenotypic
correlations, as well as novel diagnostic and therapeutic
approaches. Due to the unique characteristics associated with
the epidemiology, diagnosis, and management of PHPT, multiple
expert groups have developed guidelines. Notably, the 5th
International Workshop®, featuring researchers from different
countries, was recently published and will serve as the foundation
for our discussion.

The routine screening of osteoporotic patients includes the
exclusion of PHPT, as one of its classical clinical manifestations
adversely affects bone structure and quality, thereby increasing
the risk of fractures. Conversely, secondary hyperparathyroidism
is a prevalent condition often encountered during osteoporosis
investigations, leading to confusion and misdiagnosis. These

F:hanges .to disease  mechanisms  necessitate  cautious complexities require extensive discussions to avoid inappropriate
interpretation.
approaches.
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MTE7
HOW CAN WE OPTIMIZE FRACTURE HEALING?

A. Kurth'

'Dep. of Orthopaedic and Trauma Surgery, Marienhaus Klinikum,
Mainz, Germany

Osteoporosis drugs play a significant role in managing bone
health and fracture healing in individuals with osteoporosis.
Osteoporosis is a condition characterized by weakened
bones, increasing the risk of fractures. Fracture healing can be
compromised in individuals with osteoporosis due to poor bone
quality and density. Here's how osteoporosis drugs may impact
fracture healing:

Antiresorptive Drugs work by inhibiting bone resorption, thereby
slowing down bone loss. Common antiresorptive drugs include
bisphosphonates (such as alendronate, risedronate, zoledronate),
selective estrogen receptor modulators (SERMs) like raloxifene,
and denosumab (a monoclonal antibody targeting RANKL). While
these medications can help prevent further bone loss and reduce
fracture risk in osteoporosis patients, they may also affect bone
remodeling during fracture healing. Some studies suggest that
long-term use of bisphosphonates, for example, might delay
fracture healing due to their suppressive effect on bone turnover.
However, the clinical significance of this delay in healing remains
a topic of debate.

Anabolic agents such as teriparatide and abaloparatide work by
stimulating bone formation, thereby increasing bone density and
strength. These drugs are often used in individuals with severe
osteoporosis or those who have experienced fractures despite
treatment with antiresorptive medications. Anabolic agents may
have a positive impact on fracture healing by promoting bone
formation and remodeling, potentially accelerating the healing
process. Preclinically, Scl-Ab (Romosozumab) rich osteogenic
effects and

has shown positive effects on bone healing in rodent models.
However, two clinical have and failed to show positive effects in
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the femur and tibia.

Some treatment approaches involve combining antiresorptive
and anabolic drugs to maximize bone density and strength while
minimizing the risk of fractures. This combination therapy may
offer benefits in both preventing fractures and supporting fracture
healing, though more research is needed to fully understand its
effects.

The timing of osteoporosis drug initiation in relation to fracture
occurrence may influence fracture healing. Initiating treatment
promptly after a fracture occurs may help optimize bone healing
and reduce the risk of future fractures.

The impact of osteoporosis drugs on fracture healing may vary
depending on individual factors such as age, overall health,
severity of osteoporosis, and the specific characteristics of the
fracture. Healthcare providers must consider these factors when
determining the most appropriate treatment approach for each
patient.

In summary, while osteoporosis drugs play a crucial role in
managing bone health and reducing fracture risk, their effects on
fracture healing can be complex and may vary depending on the
specific medication, timing of treatment, and individual patient
factors.

MTES8

CRITICAL ROLE OF EXERCISE IN POST FRACTURE
MANAGEMENT

0. Bruyeére’, D. Pinto?

"WHO Collaborating Center for Public Health aspects of mus-
culo-skeletal health and ageing, Division of Public Health,
Epidemiology and Health Economics, University of Liége, Liége,
Belgium, 2Department of Physical Therapy, Marquette University,
Milwaukee, United States

Fractures are a significant health problem, often requiring
comprehensive management strategies to ensure optimal
recovery and long-term outcomes. This presentation will examine
the central role of exercise in post-fracture management,
highlighting its multiple benefits in enhancing rehabilitation
and preventing complications. The presentation will begin
with an exploration of the physiological effects of fractures
on the musculoskeletal system, highlighting the potential for
muscle wasting, joint stiffness and overall functional decline.
The importance of early mobilisation and the incorporation of
targeted exercise programmes in mitigating these adverse effects
will be highlighted. A detailed review of evidence-based exercise
interventions tailored to specific fracture types will follow. From
weight-bearing exercises for lower extremity fractures to range-
of-motion exercises for upper extremity injuries, the lecture
will provide practical insights into designing rehabilitation
programmes that optimise healing and restore function. In the
broader context of global rehabilitation, the session will extend
its focus beyond exercise to include physiotherapy, nutrition and
education. Participants will gain a comprehensive understanding
of how the synergy between these elements contributes to
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a holistic and effective approach to post-fracture care. The
integration of technology and innovative approaches will also
be explored, providing healthcare professionals with actionable
insights to optimise patient outcomes in the evolving landscape
of post-fracture rehabilitation.

MTE?

TRANSGENDER MEDICINE: KEY CHALLENGES
IN THE MANAGEMENT OF MUSCULOSKELETAL
DISEASE

J.-M. Kaufman'

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

Transgender or trans persons are people with experienced gender
identity not aligned with their assigned sex at birth: trans men are
assigned female at birth but self-identify as male; trans women
are assigned male at birth but identify as female; non-binary trans
persons 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 consist of testosterone treatment; GAHT in trans
women consist of a testosterone-lowering drug [GnRH analogue
(GnRHa), cyproterone acetate or spironolactone] and estradiol.
Hormonal treatment of transgender adolescents consists of
suppression of pubertal development with a GnRHa followed, if
gender dysphoria persists, by GAHT usually from around age 16y.
Hormonal treatment in non-binary trans people, who represent
a substantial proportion (up to 20%) of trans persons, tend
to be tailored to the individual needs of the trans person (e.g.
partial masculinisation, partial feminisation) using various non-
standardized treatment regimens. Considering the major role of
sex steroid hormones in the regulation of both body composition
and bone homeostasis, the potential musculoskeletal impact of
GAHT deserves attention.

Trans women before initiation of any treatment have a lower
lean mass, muscle area and strength, and lower areal (DXA)
and volumetric (peripheral QCT) bone mineral density (BMD), a
smaller cortical bone size and a higher prevalence of low BMD and
osteoporosis compared to healthy cis men. This deficit has been
attributed to lifestyle-related factors, particularly a low level of
physical activity. During long-term GAHT, there is further modest
decrease of muscular mass and physical performance towards
values comparable to those in cis women, while pretreatment
BMD is well maintained or slightly increased. Fracture risk in trans
women =50y is greater than in cis men and like that in cis women.
In treatment naive trans men muscle mass and strength tend to be
slightly greater and BMD is not different compared to cis women.
Muscle mass and strength increase, and BMD is maintained,
while cortical bone size might slightly increase during long-term
GAHT with testosterone. Adolescent trans girls but not trans boys
have a lower lean body mass before initiation of treatment, which
increases upon GHAT in trans boys and changes only modestly in
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trans girls. Pretreatment BMD is decreased in trans girls but not
in trans boys. GnRHa monotherapy impairs physiologic pubertal
BMD increase, resulting in decrease of BMD Z-scores both in
trans girls and boys. Upon initiation of GAHT BMD and Z-scores
increase with at least partial recovery. Nevertheless, there is a
high prevalence of low BMD in young adult trans girls. There is
no reliable data on the musculoskeletal effects of individualized,
non-standardized GAHT applied in non-binary trans people.

In conclusion, GAHD in adult trans persons according to current
guidelines has no detrimental musculoskeletal effects, whereas
there is still a knowledge gap as to the longer-term effects on
bone health in adolescents. Bone health deserves attention in
adult and adolescent trans women because of increased risk of
low BMD and osteoporosis. 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 include monitoring
of adequacy of sex steroid exposure and patient compliance for
GAHT. Systematic DXA screening is not advised, but in presence of
risk factors for osteoporosis the threshold to perform DXA should
be low, in particular in trans women. Moreover, close monitoring
is advisable for non-binary trans persons on individualized GHAT
schemes often involving steroid hormone dosages suboptimal
for maintenance of musculoskeletal health. Treatment decisions
for trans persons with high fracture risk scan be based on the
guidelines for osteoporosis in the general population.

MTE10
ACHIEVING OPTIMAL MUSCULOSKELETAL HEALTH
IN HIV

E. Biver’

'Service of Bone Diseases, Geneva University Hospitals and
Faculty of Medicine, Geneva, Switzerland

Life expectancy of people living with HIV (PLWH) is now close
to that of the HIV-uninfected population. As a result, age-
related musculoskeletal conditions, including osteoporosis and
sarcopenia, are increasing in PLWH. However, most studies
investigating musculoskeletal health in PLWH were performed
before the latest developments in antiretroviral therapies (ART).
Osteoporosis in PLWH is mainly driven by a combination of
classical risk factors of bone fragility, very widespread in this
population, and risk factors specific to HIV. Most of bone loss
occurs during virus replication and during immune reconstitution
at ART initiation, which both increase osteoclast activity.
Abnormalities in bone formation and mineralization have also
been shown in histomorphometric studies in untreated PLWH.
The risk of fracture is higher in PLWH and increases about 10
years earlier compared to the general population. Measurement
of bone mineral density (BMD) is the first line tool for assessing
fracture risk in postmenopausal women, men above 50 years,
and other PLWH with clinical risk factors for osteoporosis. FRAX
underestimates fracture probability in PLWH. General preventive
measures to optimize musculoskeletal health include the
promotion of physical activity, a balanced diet, the cessation of
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toxic habits when applicable, and the prevention of obesity and
falls in elderly PLWH. Calcium and vitamin D supplementation
should be considered as ART initiation, since it may attenuate
bone loss at this stage. In case of indication for anti-osteoporotic
drug, bisphosphonates remain the reference option. Bone-
protective ART regimens improve BMD to a lesser extent than
bisphosphonate, and increase body weight compared to other
regimens, and without available data on their influence on the
incidence of fracture.

MTET 1
DENOSUMAB CESSATION: A PRACTICAL
APPROACH IN LONG-TERM TREATMENT

E. M. Curtis’

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton, United Kingdom

Denosumab is a well-established treatment for osteoporosis
with excellent efficacy and safety data to ten years follow-up.
It is prescribed in a variety of situations, from first line anti-
osteoporosis treatment to a follow-on from other antiresorptives
or from anabolic therapy. However, studies have suggested that,
in some patients, stopping denosumab therapy is associated
with an increased risk of vertebral fractures without offering an
alternative treatment.

In this session, we will discuss the choice of patients in whom
denosumab treatment is most appropriate, together with
duration of treatment, benefit/risk balance, and considerations
around transition to anabolic treatments or bisphosphonates.
The attendee will gain a better understanding of the position
of denosumab in the context of long-term anti-osteoporosis
treatment.

MTE12
QUALITY OF LIFE ASSESSMENT IN SARCOPENIA-
LESSONS FOR COHORT AND CLINIC

C. Beaudart'?

'Department of Biomedical Sciences, Clinical Pharmacology

and Toxicology Research Unit, Namur Research Institute for Life
Sciences (NARILIS), Faculty of Medicine, University of Namur,
Namur, Belgium, 2WHO Collaborating Center for Public Health as-
pects of musculo-skeletal health and ageing, Division of Public
Health, Epidemiology and Health Economics, University of Liege,
Liege, Belgium

As global life expectancy continues to rise, sarcopenia presents
itself as a significant public health challenge. The various
consequences of sarcopenia, ranging from the development
of physical disability to nursing home admission, depression,
hospitalisation, and even mortality, are anticipated to significantly
impact the health-related quality of life (HRQoL).

In response to this, health services have redirected their focus
toward improving patient’s HRQoL, and the heightened attention
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given to patients participating in research studies has led to many
initiatives shifting towards patient-centred research. In the realm
of interventional clinical studies targeting sarcopenia, it becomes
imperative to holistically assess the impact of interventions on
patients' HRQoL. Patient-Reported Outcome Measures (PROMs)
emerge as invaluable tools for capturing patients' perspectives
on their health and experiences. Government regulatory agencies,
including the Food and Drug Administration (FDA) and the
European Medicines Agency (EMA), have advocated for the
incorporation of Patient-Reported Qutcomes Measurements as
primary or secondary outcomes in interventional studies.

In the field of sarcopenia, on specific PROM for measuring HRQoL
has been developed in 2015 by Beaudart et al. The SarQoL
questionnaire can be found at http://www.sarqol.org, and stands
as the only validated, sarcopenia-specific HRQoL instrument
in the scientific literature. In December 2023, an individual
patient-data meta-analysis including all observational studies
using SarQoL to assess quality of life in sarcopenia has been
published. This analysis, encompassing 32 studies (including
10 unpublished data studies), revealed a substantial decrease
in HRQoL among sarcopenic individuals compared to their non-
sarcopenic counterparts (Mean Difference=-12.32; 95%Cl=
[-15.27;-9.37]). However, significant heterogeneity was observed,
prompting subgroup analyses that highlighted the impact of
regional differences, clinical settings, and diagnostic criteria
on the observed variations. The moderate level of evidence, as
assessed by GRADE, underscores the importance of recognizing
these nuanced factors when interpreting the relationship between
sarcopenia and HRQoL measured by the SarQoL questionnaire.
This meta-analysis provides valuable insights into the specific
domains of HRQoL affected by sarcopenia and reinforces the
significance of employing condition-specific instruments for a
more accurate assessment of patient experiences. This IPD-meta-
analysis also provides important HRQoL measurement values
that can be used as endpoints in clinical studies. Using PROMs
in interventional clinical studies on sarcopenia would contribute
to a more comprehensive understanding of clinically perceived
benefits, fostering an assessment of treatment efficacy.

MTE13
PHOSPHATE WASTING FOR THE OSTEOPOROSIS
DOCTOR

J. Bubbear!

"Royal National Orthopaedic Hospital, Stanmore, United Kingdom

Phosphate wasting disorders are uncommon, but may present
in the osteoporosis clinic with low bone density, fractures and/
or pain. Blood phosphate levels are influenced by intestinal
absorption, renal reabsorption and excretion as well as distribution
between intracellular spaces, extracellular phosphate and the
storage pool of phosphate in bone. Causes of a low phosphate
are broad and include both genetic causes, which can present late
in life, and acquired causes. Rare genetic causes include X-linked
hypophosphataemia and Hereditary hypophosphataemia with
hypercalcuria. Thereis awide range of acquired causes that will be
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discussed including hyperparathyroidism, medications and more
rarely Tumour induced osteomalacia. It is important to have a
structured approach to assessment of a low serum phosphate to
identify the cause and instigate appropriate treatments. This can
reduce the time to diagnosis for rarer causes of a low phosphate
and ensure that treatment is appropriate.
Learning objectives of this interactive workshop are:
+ To understand phosphate metabolism
+ To have a structured approach to investigating for underlying
causes of a low serum phosphate
+ To be aware of treatment options for a low serum phosphate
includingtheuse of Burosumabin X-linked hypophosphataemia
and some cases of Tumour-induced osteomalacia

MTE14
MANAGEMENT OF GIOP (GLUCOCORTICOID-
INDUCED OSTEOPOROSIS) IN LATIN AMERICA

0. D. Messina'

"IRO Medical Research Centre, Collaborating Centre WHO, Bue-
nos Aires, Argentina

Guidelines and recommendations developed and endorsed by
International Osteoporosis foundation (IOF) are intended to
provide guidance for particular pattern of practice for physicians
who usually prescribe glucocorticoid (GC) therapy and not
to dictate the care of a particular patient and are intended to
promote a desirable outcome but cannot guarantee any specific
outcome . In 2022 a panel of Latin American (LATAM )experts
specialized in osteoporosis with recognized clinical experience in
managing GIO patients and authors of several publications in this
field met to produce evidence - based LATAM recommendations
for the diagnosis and management of GIO . These guidelines
are particularly intended to general practitioners and primary
care physicians who prescribe GC in LATAM countries. These
recommendations were based on systematic literature review
using MEDLINE, EMBASE, SCOPUS and COCHRANE Library
Database during the period from 2012 to 2021. Based in this
methodology fifty statements was made according to Oxford
Centre for the Evidence - Based Medicine (EBM) criteria. Among
five GIO guidelines and Consensus initially identified, two of them
(American College of Rheumatology 2017) and the Brazilian
guidelines (2021 ) were selected for comparison considering the
latter as the most current guidelines in LATAM region . Based on
his methodology fifty statements were issued.(1,2,3)
Algorithm of diagnosis and management of GIO is depicted in
Figure 1.
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Table 1 depicts a comparison between ACR 2017 and Brazilian

Guidelines 2021.

Brazilian Guidée 2020

GIOP?

ACR Guide 2017
Who should start All adults taking prednisone 2 2.5
pravention/treatment of mg/day for 23 menths

All adults taking prednisone = 5
mg/day for 23 months

Lifestyle changes for
prevention/treatment of
GICoP?

Smoking cessation; adequate diet:
limit alcohol intake: weight bearing
exercise

Smoking cessation; limit alcohol
intake; avoid low body weight and

Calcium/Vitamin D intake
optimized to:

Perform risk evaluation

1000 to 1200mg/600 to S00IU per
day. Reach serum 2850HD eof 20
ng/mbL

"Within & months of starting GC

ism
1000mg/5001U per day

Within 3 menths of starting GC

BMD test to whom?

Adults < 40 years with a history of
fragility fracture or severe risk factors
All adults > 40 years

All the patients

Fracture risk stratification

FRAX to evaluate fracture
| risk (Adults 2 40 years)

FRAX with GC dose adjustment

Brazilian FRAX model

High fracture risk

Prior fragliity fracture
T-Score 5-2.5
10-year risk of MOF 2 20% or 2 3%

Not avallable

BMD threshold to prevent
or treat men on GC
Vertebral fracture
detection

Not avallable

Clinical assessment

Moderate fracture risk 10-year risk of MOF 10-19 % or >1% | Not available
and <3%

Low fracture risk 10-year risk of MOF <10% or 51% [ ot available

Adults < 40 years

High fracture risk Prior fragliity fracture Not avallable

Moderate fracture risk Hip or spine Z-Score <-3, or Not avallable
Rapid bone loss (2 10% in 1 year) or
continuing GC 2 7.5mg/day

Low fracture risk None of the above risk factors Not available

Pravention: T-Score < 1

Treatment: T-Score 5 1,89

X-Ray or DXA vertebral fracture
assessment

fallure

R dations for special pop

Children Included Included
Women of childbearing Included Included
potential
People with organ Included Not included
transplant

| Patients on inhaled GC Not included ncluded

| Patients on IV puise GC Not included ncluded
Preferred Initial Oral bisphosphonates Not stated
pharmacolegical
intervention for patients
with moderate/high
fracture risk
IV-Bisphesphonates: R ded for p tion and | Recor d for prevention and
teriparatide. denosumab treatment treatment
Duration of Discussed Discussed
pharmacelegical
Intervention
Definition of treatment Discussed Mot discussed

GC= Glucocorticoid: BMD= Bone mineral density. 250HD: 25-hydroxyvitamin D; MOF=

Table 2 show a risk stratification of fractures in adults receiving
GC therapy from ACR
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Table2 Risk sratification of fractures in aduls receiving GC therapy from ACR guidelines
Fracture risk High Moderate Low

History of osteoporotic | Hip or spine Z score <-3or | None of the above risk
fracture(s) Rapid bone loss of 210% | factors other than GC
Adults <40 (at the hip or spine) over treatment
years 1 year and

Continuing GC treatment
of 27.5 mg/day for 26
manths

History of osteoporotic | FRAX® (GC adjusted) FRAX® (GC adjusted)
fracture(s) 10-year nsk of major 10-year nsk of major
Adults 240 | Hip or spine T-score < -2.5 | osteoporotic fracture 10 - | osteaporotic fracture
years in men age 250 years and | 19% «10%
postmenopausal women FRAX® (GC adjusted) FRAX® (GC adjusted)
FRAX™ (GC adjusted) 10-year risk of hip fracture | 10-year risk of hip
10-year risk of major | >1%and <3% fracture s1%

osteoporatic fracture 220%
FRAX® (GC adjusted)
10-year risk of hip fracture
23%

Table adapted from Buckley L et al. [6]

Figure 2 show the LATAM GIO panel proposal for pharmacological
therapies according to fracture risk stratification

GIOF

References .

1.Buckley L, Guyatt G, Fink HA et al (2017 ) American College
of Rheumatology guideline for the prevention and treatment
of glucocorticoid-induced osteoporosis . Artrhitis Care Res
(Hoboken ) 69:1095-1110.

2.Pereira RM, Perez MO, Paula AP et al (2021) Guidelines for the
prevention and treatment of glucocorticoid-induced osteoporosis
: an update of Brazilian society of rheumatology (2020) Arch
Osteoporosis 16:1-16.

3 Messina OD , Vidal M, Morales - Torres JA, Vidal LF ,
Arguissain CB , Pereira RM , Clark P et al Evidence based
Latin American Guidelines of clinical practice on prevention ,
diagnosis , management and treatment of glucocorticoid-induced
osteoporosis . A 2022 update ( manuscript has been produced
under the auspices of the Committee of National Societies
(CNS) and the Committee of Scientific Advisors (CSA ) of the
International Osteoporosis Foundation (IOF). Aging Clin Exp Res
(2022) 34:2591-2602 .

WORLD CONGRESS ON

2024 LONDON OSTEOPOROSIS, OSTEOARTHRITIS

AND MUSCULOSKELETAL DISEASES

W @& QO 10F-EsCEO



IOF-ESCEO
2024 LONDON

WORLD CONGRESS
ON OSTEOPOROSIS,
STEOARTHRITIS AND
AUSCULOSKELETAL
 DISEASES

Abstract Book
Committee of Scientific Advisors Abstracts

T ’1'4/—‘-_

_‘-ﬂl“(

104



COMMITTE OF SCIENTIFIC ADVISORS ABSTRACTS |

CSA-OCI1

OPTIMISATION OF HIP FRACTURE SERVICES:
LESSONS FROM THE REDUCE STUDY

C. Gregson'

'University of Bristol, Bristol , United Kingdom

Substantial variations remain in the delivery of hip fracture care
across the United Kingdom despite well-established standards
and guidelines. We aimed to predict adverse patient outcomes
following hip fracture from modifiable hospital-level organisation-
al factors and use findings to develop implementation tools to
improve national hip fracture service delivery.

We used a national record-linkage cohort of 178,757 patients
(age 260 years) with a hip fracture in England and Wales (2016~
19). We linked patient-level hospital admissions, National Hip
Fracture Database and mortality data with 231 metrics from 18
hospital-level organisational-level audits and reports. Multilevel
models identified organisational factors, independent of patient
case-mix, associated with patient outcomes: length of hospital
stay, emergency 30-day readmission, 120-day mobility recovery,
days in hospital and health costs over 365-days, and mortality
(30- and 365-day) in 172 hospitals across England and Wales.
Over one-year patients with mean (SD) age 83 (8.6) years, spent
31.7 (32.1) days in hospital, costing £14,642 (£9,017), and 50,354
(28.2%) died. We identified 46 key organisational factors inde-
pendently associated with one or more patient outcome, of which
13 were (a) associated with cost and/or bed-day savings over
one year, (b) consistently associated with other positive patient
outcomes, and (c) potentially modifiable. Factors included week-
end physiotherapy provision (mean saving per patient/year: £676
[95%Cl: £67-1285]), orthogeriatrician assessment (£529 [£148-
910]), direct admission to a hip fracture ward (3.4 [-0.36-7.07]
days), regular dissemination of audit data to staff (0.85 [0.30-
1.39] days). These data have informed the development of a hos-
pital-specific cost-benefit calculator, with model business cases
for service improvement, specialty checklists, audit and ‘how to’
guides for complex care delivery.

All hospitals should try to provide the best available hip fracture
care equally across the country. We identified multiple, potential-
ly modifiable, organisational factors associated with important
patient outcomes following hip fracture. Our practical and free-
ly-available toolkit should help reduce variation in service delivery.

CSA-OC2
BONE MARROW ADIPOSITY: NEW
UNDERSTANDING IN OSTEOPOROSIS

PATHOGENESIS
J. Paccou’

Department of Rheumatology, Lille University Hospital, Lille,
France

Purpose of Presentation This presentation focuses on the
recent findings regarding bone marrow adipose tissue (BMAT)
concerning bone health. We summarize the variations in BMAT in
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relation to age, sex, and skeletal sites, and provide an update on
noninvasive imaging techniques to quantify human BMAT. Next,
we discuss the role of BMAT in patients with osteoporosis and
interventions that affect BMAT.

Recent Findings There are wide individual variations with region-
specific fluctuation and age- and gender-specific differences
in BMAT content and composition. The Bone Marrow Adiposity
Society (BMAS) recommendations aim to standardize imaging
protocols to increase comparability across studies and sites. Wa-
ter-fat imaging (WFI) seems an accurate and efficient alternative
for spectroscopy (1H-MRS).Most studies indicate that greater
BMAT is associated with lower bone mineral density (BMD) and
a higher prevalence of vertebral fractures. The proton density fat
fraction (PDFF) and changes in lipid composition have been asso-
ciated with an increased risk of fractures independently of BMD.
Therefore, PDFF and lipid composition could potentially be future
imaging biomarkers for assessing fracture risk. Evidence of the
inhibitory effect of osteoporosis treatments on BMAT is still lim-
ited to a few randomized controlled trials. Moreover, results from
the FRAME biopsy sub-study highlight contradictory findings on
the effect of the sclerostin antibody romosozumab on BMAT.
Summary Further understanding of the role(s) of BMAT will
provide insight into the pathogenesis of osteoporosis and may
lead to targeted preventive and therapeutic strategies.

CSA-OC3

STATE-OF-THE-ART IN HYPOPHOSPHATASIA:
RECENT RECOMMENDATIONS FROM
INTERNATIONAL WORKING GROUPS

M. L. Brandi'?

"Fondazione FIRMO and Observatory for Fragility Fractures,
Florence, Italy, 2University San Raffaele, Milano, Italy

Hypophosphatasia (HPP) is an inborn error of metabolism caused
by reduced or absent activity of the tissue non-specific alkaline
phosphatase (TNSALP) enzyme, resulting from pathogenic vari-
ants in the ALPL gene. Clinical presentation of HPP is highly vari-
able, including lethal and severe forms in neonates and infants, a
benign perinatal form, mild forms manifesting in adulthood, and
odonto-HPP. Diagnosis of HPP remains a challenge in adults, as
signs and symptoms may be mild and non-specific. Disease pre-
sentation varies widely; there are no universal signs or symptoms,
and the disease often remains underdiagnosed or misdiagnosed,
particularly by clinicians who are not familiar with this rare disor-
der. The absence of diagnosis or a delayed diagnosis may prevent
optimal management for patients with this condition.

The diagnosis of hypophosphatasia (HPP) is made on the basis
of integrating clinical features, laboratory profile, radiographic
features of the condition, and DNA analysis identifying the pres-
ence of a pathogenic variant of the tissue nonspecific alkaline
phosphatase gene (ALPL). Often, the diagnosis of HPP is signifi-
cantly delayed in both adults and children, and updated diagnostic
criteria are required to keep pace with our evolving understanding
regarding the relationship between ALPL genotype and associat-
ed HPP clinical features.
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No formal diagnostic guidelines currently existed before for the
diagnosis of this condition in children, adolescents, or adults. The
International HPP Working Group is a comprised of a multidisci-
plinary team of experts from Europe and North America who have
expertise in the diagnosis and management of patients with HPP.
Following consensus meetings, agreement was reached regard-
ing the major and minor criteria that can assist in establishing a
clinical diagnosis of HPP in adults and children.

These results will be presented and discussed at the WCO meet-

ing.
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OCsl1 -P175

VARIATIONS IN HOSPITAL LENGTH OF STAY AND
PERFORMED SURGICAL PROCEDURES AFTER HIP
FRACTURES

A. Gasparik’, L. Lorenzovici', M. Cevei?, D. M. Farcas? D.
Stoicanescu®

'Univ. of Medicine and Pharmacy of Tg Mures (UMFST), Tirgu
Mures, 2Universitatea Oradea, Oradea, *Univ. of Medicine V
Babes Timisoara, Timisoara, Romania

Objective: The number of days spent in hospital (LoS) for
osteoporosis and consequent fractures is higher than for
myocardial infarction, stroke, breast cancer and chronic
obstructive pulmonary disease. While most hip fractures are
treated surgically, the LoS as well as the procedures performed
to repair the fracture vary widely depending on many factors. Our
aim was to define the patient and hospital characteristics that
impacts these output variables.

Methods: We performed a retrospective study including 5993
inpatients registered during the years of 2018-2019 in 7 Romanian
counties, with femoral neck, pertrochanteric, and subtrochanteric
fractures. The following variables were registered: demographic
characteristics of the patients, diagnosis code, duration of
hospital stay, therapeutic procedure, hospital category (clinical,
county, municipal), county where the surgery was performed, and
in-hospital death.

Results: Regression analysis was used to examine variations
in duration of care, procedures performed and death while
controlling for patients’ gender, setting (urban/rural), diagnosis,
hospital category and region. Average age was 77.2 y (86%
65+), mean length of hospital stay was 13.3 d (varied between
9.6-Vaslui and 14.6-Arad county). Urban residents and men spent
significantly more days in the hospital (p.000 and.019). LoS was
significantly longer also among older patients, in subtrochanteric
fractures and county hospitals. The other analyzed dependent:
the surgical procedure significantly correlated (when controlled
for diagnosis 72.0, 72.1, 72,2 codes) with the following variables:
urban vs. rural setting, diagnosis, type of hospital, age, length
of care and in-stay death. Some of the variations observed are
consistent with the international epidemiological data. Urbanity/
rurality and gender dependence is noted in the literature for
fracture incidence, LoS and mortality, however, no data was found
for procedure choices based on patient gender and setting. The
seemingly unexplainable variations raise the question of possible
arbitrary (subjective/preferential) and professionally unjustifiable
health technology choices.

Conclusion: Our study revealed that Los is significantly higher
among men, urban residents and when hospitalized in a county
unit. High variations are observed among fixation procedures
depending on gender, setting, and hospital category. Exploring
these complex patterns, the causes of the variations, solutions
might be identified for optimal medical choices, reduction of
prolonged care and a better resource allocation.
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LESSONS FROM RICO: RISK COMMUNICATION IN
OSTEOPOROSIS STUDY

C. Beaudart', M. Sharma?, S. Silverman?, M. Hiligsmann*

'Clinical Pharmacology and Toxicology Research Unit (URPC),
NARILIS, Dept. of Biomedical Sciences, Faculty of Medicine,
Univ. of Namur, Namur, Belgium, 2The OMC Research Center,
Beverly Hills, USA, *Cedars-Sinai Medical Center, UCLA, Los
Angeles, USA, “Dept. of Health Services Research, Care and
Public Health Research Institute (CAPHRI), Maastricht Univ.,
Maastricht, Netherlands

Objective: There is a close and strong relationship between
the quality of fracture risk communication and the initiation of
osteoporosis treatment and adherence. RICO was a global study,
run in 2022, involving 332 participants at risk of fracture aiming to
improve fracture risk communication and to understand patients’
willingness to initiate treatment based on their perception of
fracture risk.

Methods: Semi-structured interviews were conducted in
11 centres, 9 countries around the world (UK, Belgium, the
Netherlands, Spain, Japan, Canada - Hamilton and Montreal,
Argentina, Mexico, USA - Los Angeles and Spokane). The
participants’ Fracture Risk Decision Point (FRDP) was established
as the fracture risk at which a participant was willing to initiate
therapy. For that, participants were shown 8 distinct scenarios—
each with a hypothetical FRAX score and a standard 40% fracture
risk reduction upon use of a medication with minor, transient side
effects. In each scenario, participants were asked whether they
would hypothetically agree to initiate the medication.

Results: The major finding of RICO study was that participants
expressed a strong willingness to receive communication about
their fracture risk. Globally, they preferred visual to numeric
presentations of FRAX data. Among the format presented,
colored stoplight was preferred to icon array. Median FRDP was
below the national treatment threshold in all eight countries
which use FRAX®-based treatment thresholds in a clinical setting.
Moreover, 75.7% of all participants demonstrated FRDP below
their respective treatment threshold. Patients who demonstrated
higher levels of numeric literacy also showed a significantly
higher median FRDP (i.e. 10%) compared to those with a lower
level of numeric literacy (i.e. FRDP of 5%, p<0.001). FRDP was not
influenced by age or history of fracture. Among participants who
agreed to initiate medication with an hypothetical 40% of fracture
risk or less, a weak and negative correlation was found between
FRDP and age (r=-0.153, p=0.007).

Conclusion: Fracture risk communication with FRAX may be
improved with visual presentation and use of both 2- and 10-year
time frame. The RICO team is currently developing a fractur risk
communication tool.
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FROM PIXELS TO PREVENTION: Al-POWERED
DIGITAL RADIOGRAMMETRY DEMOCRATIZES
OSTEOPOROSIS DIAGNOSIS

F. Shau-Huai', L. Cheng Wei?, L. Chia-Hung?, J. Yu-Ming?,
T. Qingzong?, L. Yen-Jun?

"Dept. of Orthopedics, National Taiwan Univ. Hospital Yun-Lin
Branch, Douliu, ?Alpha Intelligence Manifolds, Taipei, *Radiology
Dept., Far-Eastern Memorial Hospital, New Taipei City, Taiwan

Objective: BMD, assessed through DXA, is the gold standard for
diagnosing osteoporosis. However, the availability of DXA remains
a challenge, especially in rural areas. This study investigates
the estimation of BMD from standard pelvic radiographs as an
alternative.

Methods: The study employed deidentified data from Far Eastern
Memorial Hospital and three primary care clinics in Taiwan,
including 2,235 patients with 2,321 paired pelvic radiograph-DXA
samples. The BMD values obtained from standard DXA scan
within +6 months of the Xray imaging time were used as the
ground truth value for Al model training. A hip landmark model
was developed to extract radiogrammetric parameters, such as
Cortical Thickness Index and Femoral Neck Width. Test-time
intensity augmentation and ablation studies were performed to
assess feature contributions. An Al-augmented radiogrammetric
BMD estimation model was developed based on the RegNet
neural network architecture while incorporating radiogrammetric
features. The model was trained with paired Xray-DXA data from
85% of the patients. The remaining 15% of patient data was
reserved for model performance testing. Pearson correlation and
RMSE between model-predicted and DXA-measured BMD were
evaluated. Binary classification performance of the model for
osteoporosis was also assessed.

Results: In the test set of 595 hip x-ray-DXA BMD pairs (81.3%
female, mean age 61.4 y), the prevalence of osteoporosis was
24.7%. The Pearson correlation between predicted total hip BMD
and measured BMD was 0.919. Subgroup analysis for female
and male showed correlations of 0.920 and 0.901, respectively.
Correlations remained strong across age groups. Predicted
femoral neck BMD and measured BMD correlated at 0.868. Using
a T-score < -2.5 as the cutoff, the positive predictive value was
0.903, the negative predictive value was 0.907, and the ROC AUC
was 0.950.

Al-Estimated BMD Closely Matched
DXA Measurements (Total)

BMD mean(sd) .
Number Prodicted vs. Pianone RMSE, Linear regression:

ofROl e MAE B1.Bo .
Overall 595 “3‘7“?“:‘:;";: 0919 OU%S“]‘ 1,037, 0,040 T
Female 484 “";;:;::;: 0.920 &u%s‘:g 1,030, -0.034 :! l
-
Mele m e 0.901 “c?}s:s' 1,085, -0.064 § o8
sS40 2 M;:"":::;: 0.948 “u%“fu‘ 1.224, 017 § e
40-59 249 Lo 0.891 00%"54' 1.031,0.029 . .
60-74 228 D";‘:f;“n“:’a’;: 0922 0“%"':]‘ 1.032, 0,040
275 96 osnRaRI 0923 Sass 0.988, -0.001 " Docray esimated 8D (g/en)

08100.135 0.043

Conclusion: The Al model estimates BMD by radiogrammetry
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rather than absorptiometry, providing a robust and accurate BMD
estimate that is highly correlated with DXA-measured BMD. This
correlation allows rapid classification of osteoporosis according
to established criteria. In addition, the implementation of an
opportunistic screening strategy can expand diagnostic coverage,
particularly benefiting rural areas.

OCs4 - P660
VERTEBRAL FRACTURES BY DXA: IS THE CURRENT
DEFINITION ADEQUATE?

J. L. A. Morales Torres', J. Romero Ibarra', J. Morales
Vargas?

"Hospital Aranda de la Parra, 2Morales Vargas Centro de
Investigacion, Leon, Mexico

Objective: Osteoporotic vertebral fractures (VF) indicate reduced
bone strength and predict new fractures. Their identification
in patients with suspected osteoporosis (OP) by DXA-based
Vertebral Fracture Assessment (VFA) improves current definition
of OP'. We aimed to describe the frequency of VF in patients
referred to an osteodensitometry (ODM) center using the
commonly accepted definition.

Methods: We included patients referred for an ODM study, who
underwent a VFA as they met criteria for it%. VFA studies were
performed on a GE-Lunar, iDXA device. We report the frequency
of VF defined as a loss of vertebral body height of >20% in one or
more segments’. The characteristics of those with and without VF
are compared by Student's t-test.

Results: We included 1226 patients (91.9% women) with a
mean age of 74 (+8.5) y, seen since the end of 2021. Of these,
807 (65.8%) had at least one VF and 419 (34.2%) had none.
Their characteristics are summarized in Table 1. Mean BMD is
significantly lower in the VF population.

Table 1. Characteristics of the patients included

No fracture (n=419) With fracture (n=807) P

Mean age  73.2(+8.28) 74.82 (8.71) 0.0017
Mean height 154.1(£10.41) 152.1(¢8.39) 0.0003
mgfg”ht 64.67(13.56) 62.84(11.91) 0.0136
(Stpg‘g)BMD 1.028 (£0207)  0.982 (x0.214) 0.0003
(Sipis"g)BMD 0.854 (£0.164) 0.777 (£0.152) 0.0007

Conclusion: Prevalence of VF in the community is 19.2 for women
and 9.8 for men in Mexico®. Findings of this report exceed that.
Population referred to ODM is more likely to have OP but, is the
20% limit adequate to define the presence of a fracture? Current
paradigm prompts to consider all patients with a VF as having
OP and requiring pharmacological therapy'. We found a high
frequency of VF by VFA. According to the current definition, all
such patients should be considered candidates for OP treatment.
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ANXIETY AND DEPRESSION ARE ASSOCIATED
WITH POOR HEALTH BEHAVIOURS AND INCIDENT
FRACTURE AMONG WOMEN: FINDINGS FROM
THE HERTFORDSHIRE COHORT STUDY

L. D. Westbury', G. Bevilacqua', C. Cooper’, E. M.
Dennison’

'MRC Lifecourse Epidemiology Centre, Univ. of Southampton,
Southampton, UK

Objective: A recent systematic review has highlighted possible
links between depression and fracture risk, but no information
regarding possible explanatory health behaviours was available.
In this study we used a well phenotyped community-dwelling
cohort of older adults (the Hertfordshire Cohort Study) to consider
these associations further.

Methods: Data from 2997 men and women, aged 59-73 y at
baseline, were analysed. At baseline, mental health characteristics
and health behaviours were ascertained through clinician-
administered questionnaires. Anxiety and depression (mild or
worse) were identified by scores of >7 on the corresponding
Hospital Anxiety and Depression Scale. Health behaviours
included current smoking, alcohol consumption, diet quality and
physical activity (Dallosso questionnaire). Incident fractures were
identified using ICD-10 codes from Hospital Episode Statistics
data, available from baseline (1998-2004) until December 2018.
Health behaviours in relation to anxiety and depression were
examined using logistic regression; anxiety and depression in
relation to incident fracture were examined using Cox regression.
All analyses were sex-stratified and adjusted for age; p<0.05 was
regarded as statistically significant.

Results: Prevalence of anxiety was 15% among men and 25%
among women; prevalence of depression was 5% among men
and 6% among women. Overall, 9% of men and 22% of women
had a fracture during follow-up. Among men and women, poorer
diet quality and lower physical activity were associated with
depression; these health behaviours were also associated with
anxiety among men. Current smoking was associated with anxiety
and depression among women. Among women, anxiety (hazard
ratio (95%Cl): 1.34 (1.05, 1.72), p=0.019) and depression (1.76
(1.18, 2.64), p=0.006) were related to increased risk of incident
fracture; among men, associations for anxiety (p=0.198) and
depression (p=0.265) in relation to fracture were weaker.
Conclusion: Anxiety and depression were associated with
increased risk of incident fracture among women, possibly
due to their association with poor health behaviours, which are
established risk factors for fracture. Preventive strategies are
required to address poor health behaviours and mental health
among older adults.
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BONE MINERAL DENSITY AND HAND GRIP
STRENGTH IN POSTMENOPAUSAL WOMEN WITH
FOREARM FRACTURES

. Stets', A. Iniushyna’, D. Kurylo', A. Musiienko', N._
Grygorieva'

'D. F. Chebotarev Institute of Gerontology, NAMS of Ukraine, Kyiv,
Ukraine

Objective: Forearm fractures (FF) are one of the important
osteoporotic fractures that increase the risk of other osteoporotic
fractures in the future and lead to temporary or even permanent
decrease in a patient's functional capabilities. The study aimed to
assess BMD and hand grip strength in postmenopausal women
depending on previous FF.

Methods. 150 postmenopausal women (average age 66.918.5y)
were examined and divided into 2 groups. Group | consisted of
75 persons without any previous fractures and Group Il included
75 females with previous FF (age at the time of the fracture
57.1£10.1y, duration of the period after a fracture - 10.0[2.0-16.0]
y). BMD, T, and Z-scores of the lumbar spine, hip, femoral neck,
and radius were measured using DXA (Hologic Discovery WI, USA,
2016). Muscle strength was assessed by handgrip strength of
both hands using a spring hand dynamometer.

Results: The women of both groups did not differ significantly
by age and height; however subjects with FF had a significantly
lower body mass (67.4111.7 and 79.8414.9 kg, respectively),
BMI (25.8t4.0 and 30.1#5.4 kg/m?), age of menopause
(48.1t4.5 and 50.3+3.4 years, for all parameters p<0.001)
and higher duration of postmenopausal period (19.219.4
and 16.118.5 y, p<0.05). BMDs of the lumbar spine, hip,
femoral neck, and radius of females with FF were significantly
lower than the parameters of subjects without fractures.
Despite the absence of the BMD differences at broken and
unbroken forearm (0.535:+0.089 and 0.53810.090 g/cm?
respectively, 0.622+0.060 g/cm? for Group I), significantly lower
muscle strength was established at the side of broken forearm
(16.0[12.0-20.0] kg) compared to other hand (18.0[15.0-23.0] kg,
p<0.001).

Conclusion: Women with previous FF had lower mass, BMI, and
age of menopause and worse BMD parameters compared to
females without previous fractures. Despite the absence of the
BMD differences at the broken and unbroken forearm, hand grip
strength was worse at the side of the broken forearm, which
confirms the negative FF consequences for a long time after the
fracture.
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ORTHOGERIATRIC CO-MANAGEMENT FOR
OLDER PATIENTS WITH A MAJOR OSTEOPOROTIC
FRACTURE: AN OBSERVATIONAL PRE-POST STUDY

S. Janssens', A. Sermon?, M. Deschodt’, K. Fagard', M.
Cerulus?, H. Cosyns?, J. Flamaing', M. Herteleer?, M.
Dejaeger’

"Dept. of Public Health and Primary Care, Division of Gerontology
and Geriatrics, KU Leuven, 2Dept. of Development and
Regeneration, Division of Locomotor and Neurological Disorders,
KU Leuven, *Dept. of Geriatric Medicine, Univ. Hospitals Leuven,
Leuven, Belgium

Objective: To evaluate if nurse-led orthogeriatric co-management
in patients with a major osteoporotic fracture results in better
outcomes than inpatient geriatric consultation.

Methods: This single-center observational pre-post effectiveness
study took place at the traumatology ward of the University
Hospitals Leuven in Belgium. We evaluated 108 patients aged
75y and older hospitalized with a major osteoporotic fracture in
each cohort (usual care group with inpatient geriatric consultation
vs. nurse-led orthogeriatric co-management). The intervention
included proactive geriatric care, a patient’s self-reported
evaluation of premorbid status, a comprehensive geriatric
evaluation followed by multidisciplinary interventions, and
systematic follow-up. The primary outcome was the proportion
of patients having one or more in-hospital complications.
Additionally, a process evaluation of the intervention's core
components and adherence to proactive geriatric care processes
was performed.

Results: After controlling for confounding variables in a
multivariable logistic regression model, the odds for any in-
hospital complication in the intervention group decreased by 51%
compared to the usual care group (OR=0.49 (95%Cl: 0.26-0.92),
p=0.027). Delirium incidence decreased by 13% (34 vs. 21%;
p=0.003). Furthermore, the incidence of congestive heart failure
and pneumonia decreased by 3% (p=0.269) and 5% (p=0.119),
respectively. No differences were observed intheincidence of deep
venous thrombosis, pulmonary embolism, myocardial infarction,
urinary tract infection, and in-hospital mortality. Adherence to
the intervention’s core components was as follows: completion
of a self-reported questionnaire to map premorbid status (38%),
multidimensional evaluation (100%), development of an individual
care plan (100%), and systematic follow-up (81%). Regarding the
proactive geriatric care processes, screening for dysphagia and
daily food intake were introduced in clinical practice (0% vs. 70%,
0% vs. 52%), more patients received a laxative if they did not pass
stool (67 vs. 94%), and more patients received calcium-vitamin D
supplements (20 vs. 58%), all significant with p<0.001.
Conclusion: Implementation of nurse-led orthogeriatric co-
management resulted in significantly higher fidelity to proactive
geriatric care processes and in a significant reduction of in-
hospital delirium incidence and an overall reduction in in-hospital
complication rate.
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UNITING THE DICHOTOMY BETWEEN
PRIMARY AND SECONDARY PREVENTION
OF OSTEOPOROSIS: A COMMUNITY- BASED
INTERVENTION

Y. El Miedany', A. Gadallah?, M. Sarhan3, M. Elgaafary? A.
Ahmed?

'Canterbury Christ Church Univ., Canterbury, UK, 2Ain Shams
Univ., Cairo, Egypt, *Egyptian Food Bank, Cairo, Egypt

Objective: Osteoporotic fractures, are associated with
consequent negative impacts on health, quality of life, functional
ability as well as independence. The overarching goal of treating
osteoporotic patients is to reduce the incidence of fractures, yet
interventions that support early detection of osteoporosis and
prevention of osteoporotic fractures are underutilized. Recently, a
groundbreaking collaboration between the WHO with ESCEQ and
the IOF for the prioritization of osteoporosis and fragility fracture
prevention within global healthcare policy. In concordance
with this new approach, this project has been launched to
lay the groundwork for a national approach for prevention of
osteoporosis and fragility fractures in Egypt. Aims: 1. to set up
a national program implementing “Targeting to Treat” approach
to identify and treat subjects at high or very high risk of fragility
fracture in care homes in Egypt. 2. To assess the applicability
of using a comprehensive questionnaire for assessing the risk
of fractures in older adults in the community. 3. To evaluate the
evidence on interventions for preventing fracture in older adults.

Methods: This is a national quality improvement program
adopting a Plan, Do, Study, Act (PDSA) cycle methodology. The
project is a joint activity provided by the Egyptian Food bank and
the Egyptian Academy of Bone and Muscle Health in collaboration
with the ministry of Social Solidarity. All older adults living in care
homes in Egypt, aged 50-years and above have been invited to
join this project of primary prevention of osteoporosis. A list of
eligible patients was generated through the national record. Every
participant has been invited to complete a questionnaire to assess
for Fracture risk, Falls risk, Sarcopenia Risk, functional disability,
as well as comorbidities and current medications intake. US scan
of the heals will be carried out for every enrolled person. Patients
at high/very high fracture risk will be subjected to DXA scan.
Rehabilitation program will be provided by local physio teams
under supervision of the Rehab physicians to reduce sarcopenia
and fall risk. Patient education and counselling program will be
provided by the treating doctors. This work describes the protocol
of the activity which has been set up in Cairo and Giza as an initial
phase. Blood tests for Vitamin D serum levels and bone profile
will be assessed for all subjects enrolled in this work. Supplement
therapy will be provided for those participants wherever required.
Results: Reviewing the self-completed questionnaire will
facilitate the recognition of subjects at high / very high fracture
risk, high falls risk as well as sarcopenia risk. The patients will be
stratified according to the underlying pathology and risk factors.
Rehab program will be set up to tackle these risk factors. The
Egyptian food bank will provide food and vitamin D supplement to
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the elder in need, identified based on their lab tests. Osteoporosis
therapy will be offered according to national guidelines to the
patients according to their fracture risk. Regular monitoring of the
patients will be carried out to check for the progress of the falls
and sarcopenia status as well as adherence to therapy.
Conclusion: This community intervention program of screening
for osteoporosis, falls and sarcopenia along with continued
medical care and patient education is expected to result in a
significant improvement in the musculoskeletal healthcare in the
care homes that we hope to expand to cover all the care homes at
the national level. Providing comprehensive pharmacological as
well as non-pharmacological management is expected to reduce
the risk of developing fragility fractures.

OCs9 - P839

HAND GRIP STRENGTH IN PATIENTS WHO
DIAGNOSED WITH TYPE 2 DIABETES MELLITUS IN
MONGOLIAN FAMILY HEALTH CENTER

M. Jaalkhorol', E. Jamsranjav’, E. Radnaa?, B. Bat-Orgil®,
G. Ochirdorj', O. Bold*

"Univ. of National Medical Sciences, 2Buyant Onoshilogoo
Hospital, ®Singapore School, “National Center for Communicable
Diseases, Ulaanbaatar, Mongolia

Objective: Despite the many clinical studies in Mongolia, no study
has measured the hand grip strength (HGS) of citizens diagnosed
with diabetes mellitus. The present study aimed to measure the
HGS of people diagnosed with type 2 diabetes mellitus (T2DM) at
family health centers in Ulaanbaatar city.

Methods: The study was conducted using a cross-sectional survey
and included 347 participants over age 40 who had T2DM in the
family health center. Hand grip strength was measured using a
digital dynamometer (TKK-5101; Takei Scientific Instruments,
Tokyo, Japan). HGS was measured by a handheld dynamometer
with maximum effort; two attempts were made with each hand.
HGS was defined according to the Asian Working Group for
Sarcopenia (AWGS) criteria as low handgrip strength (<18 kg
for females). Relationships between variables were assessed by
Pearson’s linear correlation coefficient.

Results: We recruited 347 participants whose mean age was
59.87+8.93 y. 59.9% (n=208) of the participants were women
and 40.1% (n=139) were men. 81.3% of the participants had
hypertension, 42.1% had cardiovascular disease, 36.0% had
ophthalmic disease, 28.2% had kidney disease, and 26.8% had
rheumatoid arthritis. By age group, the grip strength of the right
hand in men was the highest in the 40-49 age group (32.23+9.33
kg), while in women the highest was in the 40-49 age group
(20.6615.62 kg). The median male grip strength of the participants
was 30.5 kg, with a minimum value of 9 kg and a maximum value
of 53 kg, while the average left-hand grip strength was 28 kg, with
a minimum value of 2.5 kg and a maximum value of 50 kg. Age
and diabetic variables were significantly correlated with handgrip
strength in male patients (r=0.237, p<0.001). A strong positive
correlation was found in females between handgrip strength and
pregnancy diabetes (r=0.865, p<0.001). Also type 2 diabetes
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duration, occurrence of leg ulcer and rheumatoid arthritis, and
handgrip strength were significantly associated.

Conclusion: The average hand grip strength of both hands
significantly differed between age groups, decreasing with age.
There were significant sex differences in HGS within each age
group, favoring men.

OCs10 - P506
MACHINE LEARNING TO CHARACTERIZE BONE
BIOMARKERS PROFILE IN RHEUMATOID ARTHRITIS

G. Adami’, D. Gatti’, C. Benini', O. Viapiana’, A. Fassio’, M.
Rossini’

"Univesity of Verona, Rheumatology Unit, Verona, Italy

Objective: Bone metabolism is disrupted in rheumatoid arthritis
(RA); however, the bone metabolic signature of RA is poorly
known. The objective of the study is to further characterize the
bone metabolic profile of RA and compare it to psoriatic arthritis
(PsA), systemic sclerosis (SSc) and healthy controls.

Methods: We did a cross-sectional case-control study on
consecutively enrolled patients and age-matched controls. We
collected clinical characteristics, serum biomarkers related to
bone metabolism and BMD. A multiple correlation analysis using
Spearman's rank correlation coefficient was conducted within the
RA patient group to investigate associations between biomarker
levels and clinical variables. Machine learning (ML) models and
principal component analysis (PCA) was performed to evaluate
the ability of bone hiomarker profiles to differentiate RA patients
from controls. We ran three different ML models (random forest,
neural network, logistic regression) considering the following
features in addition to all serum biomarkers tested: cumulative
glucocorticoid intake, age, gender, CRP levels, csDMARD and
b/tsDMARD use. To assess the performance of these machine
learning models, we employed standard evaluation metrics,
including classification accuracy (CA), precision, recall, and
receiver operating characteristic (ROC) curves with area under the
curve (AUC) analysis. We implemented cross-validation (10 folds,
stratified) to ensure the robustness of our models and mitigate
overfitting.

Results: A total of 1883 participants were included in the
analysis, comprising 1462 RA patients, 60 PsA patients, 62
SSc patients, and 359 age-matched healthy controls. We found
significantly lower BMD in RA patients compared to PsA, and SSc
groups. RA patients exhibited higher Dkk1, sclerostin and lower
P1nP and B-ALP levels compared to controls. No significant
differences in CTX levels were noted. Figure 1 shows the relevant
markers. Correlation analysis revealed associations between
bone biomarkers and clinical variables (Figure 2A). PCA and ML
highlighted distinct hiomarker patterns in RA which can effectively
discriminated bone biomarkers profile in RA from controls (Figure
2B).
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Conclusion: Our study helped uncover the distinct bone profile
in RA, including changes in bone density and unique biomarker
patterns. These findings enhance our comprehension of the
intricate links between inflammation, bone dynamics, and RA
activity, offering potential insights for diagnostic and therapeutic
advancements in managing bone involvement in this challenging

condition.
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NSS1
UNMET GOALS OF TREATED PATIENTS
M. McClung'?3

'Endocrinology - Oregon Osteoporosis Center, Portland, United
States, Clinical Investigator, Portland, United States, 3IOF Board
of Directors, Portland, United States

Osteoporosis is a chronic condition characterized by low bone
mass (bone mineral density) and disordered skeletal microarchi-
tecture that results in increased risk of fracture. The objectives
of treating our patients with osteoporosis is to increase bone
strength and to reduce the risk of fracture. Patients need reassur-
ance that the treatment they take is having the desired effect. Un-
fortunately, we do not have a metric that identifies each fracture
that the treatment prevents. Furthermore, even our most effective
therapies only reduce overall fracture risk by about 50%. Patients
are often disappointed when fractures occur while on therapy, but
we must help them appreciate that none of our therapies prevent
all fractures, and that the risk of subsequent fractures is reduced
while patients remain on therapy.

Our common measures of success include changes in either
biochemical markers of bone turnover or bone mineral density.
Changes in bone markers are more a measure of treatment com-
pliance than of efficacy whereas the magnitude of treatment-re-
lated changes in BMD correlate with the efficacy of therapy to
reduce fracture risk. (1) Ofttimes, for a variety of reasons (poor
compliance with dosing rules, nutritional deficiency or especially
previous osteoporosis therapy, BMD responses to therapy are not
observed. In a large observational study, these predictors of treat-
ment failure were identified: poor SF 36 vitality score, two or more
falls in the past year and history of prior fracture.(2) Obviously,
each of these is a well-known risk factor for fracture.

The concept of goal-directed therapy proposes choosing an appro-
priate surrogate treatment objective - more commonly a specific
BMD target.(3) Such an approach informs choices of both initial
therapy and follow-on therapy. When confronted with a fracture
on therapy or an inadequate BMD response, the patient should be
re-evaluated for possible secondary confounding conditions and
compliance should be reassessed before making decisions about
continuing or changing therapy. An IOF Working group provided
empiric definitions of treatment failure necessitating a change
in therapy, including having multiple fractures while on therapy
or having a single fracture combined with either significant bone
loss or inadequate change in markers of bone turnover. (4) There
is scant data about the effects of changing therapy on fracture
risk. Understanding the effects of continuing or changing therapy
is necessary to make that decision.
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NSS2
IMPROVING EFFICACY AFTER POOR OUTCOMES

B. Muzzi Camargos'?

'Gynecology - Densitometry - Rede Mater Dei, Belo Horizonte
, Brazil, 2l0F Committe of Scientific Advisors, Belo Horizonte,,
Brazil

A fracture is an undesirable outcome. Treatments do not elimi-
nate fracture risk: but reduce it. Treatment failure is defined as
two or more incident fractures while on antiosteoporosis medi-
cations. (1,2)

Self-reported fragility, higher FRAX, recent falls, comorbidities,
fractures, glucocorticoids, arm-assisted assist standing, and
weight loss are variables associated to suboptimal response to
treatment. Multivariable modeling identified 03 independent pre-
dictors associated to treatment failure: worse SF-36 score, >2
falls in the past year, and prior fracture. (3)

From these three, two of them are modifiable. SF-36 reflects
physical activity and mental wellness. Improvements here shall
addresse homecare, physiotherapy, nutrition and psychothera-
py. Propensity to falls includes home-safety measures, balance
training, management of drugs and routines potentially linked to
falls. 10F provides a website on nutrition, exercises and safety
measures recommended for fracture prevention; at https:/www.
buildbetterbones.org .

Although precise thresholds for bone suppression rate isn't es-
tablished, lower-than-placebo CTX-1 levels are found in patients
on antiresorptive treatment. Poor compliance is suspected when
bone turnover markers are not reduced by antiresorptive thera-
py. Bone turnover markers are also helpful, when denosumab is
discontinued. Bone formation markers, like P1NP, showed good
correlation to anabolic agents. (4,5)

Bone mineral density (BMD) is a surrogate marker of fracture
risk reduction and treatment response. It has been used in piv-
otal clinical trials. Long-term bisphosphonate users significantly
improve their BMD mostly at first 3 to 5 years. Later then, BMD
curve trends to a plateau. DMAB has demonstrated a sustained
BMD gain through 10 years, with no evidence of plateau effect.
BMD potentially trends down quickly at DMAD withdrawal. Romo-
sozumab has shown remarkable BMD improvements, and may
offer the largest BMD accrual on the first year of treatment. BMD
follow-up on treatment can also reassure medication effect or
arise concerns about failure if bone loss occurs. (6)

In conclusion, close individual care, biochemical tests and im-
aging assessment should be performed before switching medi-
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cations, if an incident fracture occurs during osteoporosis treat-
ment.
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NSS3
CLINICAL PERSPECTIVES AFTER A FRACTURE:
COULD IT BE ANY WORSE?

G. Altamar'23

'Specialist in Internal Medicine and Geriatrics, Cali, Colom-
bia, 2Professor of Geriatrics in Valley University, Cali, Co-
lombia, *President of Colombian Osteoporosis Association
- ACOMM, Bogota, Colombia

Osteoporosis is a disease with low bone mass that leads to de-
creased bone strength and an increased risk of low trauma frac-
tures. The primary aim of therapeutic intervention in osteoporo-
sis is to prevent fragility fractures and their consequences. The
available osteoporosis therapies (OT) reduced in trials the risk of
fracture by 30-50%. Health professionals must expect incident
fractures despite pharmacological treatment. Treatment failure is
defined as two or more incident fractures while on OT. Its frequen-
cy is variable and depends on epidemiology differences between
studies. It's been identified as risk factors to treatment failure:
lower SF- 36 vitality score, two or more falls in the previous year,
and prior fracture. Even more, the characteristic of patients who
suffer major osteoporotic fractures despite treatment to bisphos-
phonates are number of comedications, dementia, prior fracture,
and ulcer disease. In patients with rheumatoid arthritis daily glu-
cocorticoid dosage, immobilization and inflammatory activity
of disease are factors to failure. In the retrospective part of the
ICARO study, being older and more frequently had multiple verte-
bral deformities were characteristics for inadequate response to
treatment.

Considerations about the diagnosis, choice of initial therapy, and
pharmacological adherence are necessary when there is a failure
at the OT. If the diagnosis corresponds to primary osteoporosis,
an adequate differential diagnosis was made, pharmacological

@ (O I0F-ESCEO

2024 LONDON

therapy included adequate intake of calcium and vitamin D, as-
sociated with non-pharmacological therapy, and the patient is
not in the group of who abandon therapy in the first year, other
questions need to be considered: do we need specific treatments
tailored to the needs of different patients? Frailty elderly people,
severe chronic diseases like chronic obstructive pulmonary dis-
ease with respiratory insufficiency, heart failure, and dementia
were no included in pivotal studies. Patients with polypharmacy
and severe disability probably has difficulties to remain adherent
to the treatment.

It"s time to ask ourselves if the pharmacological current options
could be not sufficient and if clinical repercussions of treatment
failure, could it be any worse.
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NSS4
PSORIATIC DISEASE. MUSCULOSKELETAL
MANIFESTATIONS

L. Athanassiou’

Department of Rheumatology, Asclepeion Hospital, Voula,
Athens, Greece

Psoriatic disease is a multifaceted disease which affects all or-
gan systems, amongst those the musculoskeletal system and
the skin. The disease has major comorbidities, including the
metabolic syndrome. Patients may present with obesity, diabe-
tes mellitus type 2 and arterial hypertension. The disease is an
autoinflammatory disease and has a course with flares and remis-
sions. Psoriatic disease presents with psoriatic arthritis and pso-
riasis. Psoriatic arthritis affects the enthesis, ie the area where
tendons attach to the bone. Enthesitis, arthritis, spondylitis are
manifestations of psoriatic arthritis. Most patients present with
psoriasis and later on may develop psoriatic arthritis. However, in
some cases psoriatic arthritis is the first manifestation and later
on psoriasis may appear. Pain due to arthritis and enthesitis is
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a major therapeutic challenge in patients with psoriatic disease.
Management of musculoskeletal manifestations is a major issue
in the long-term management of psoriatic disease.

NSS5
PSORIATIC DISEASE. COMORBIDITIES

|. Kostoglou-Athanassiou’

'Department of Endocrinology, Diabetes and Metabolism, Ascle-
peion Hospital, Voula,, Athens, Greece

Psoriatic arthritis and psoriasis are systemic autoinflammatory
diseases which are recently known as psoriatic disease. The
disease has a variety of phenotypes and is well known for the
involvement of all organ systems. The disease is characterized
by an elevated risk of metabolic syndrome, characterized by ab-
dominal obesity, hypertension, hyperglycemia, hyperuricemia and
hyperlipidemia. Psoriatic disease and the associated metabolic
syndrome may be related to the presence and overexpression of
inflammatory cytokines. This association of a systemic inflam-
matory disease which affects the joints and the skin with the
metabolic syndrome confers an increased cardiovascular risk.
In addition, the severity of the metabolic syndrome is associated
with increased severity of the psoriatic disease and the need for
treatment modulation. Fatty liver disease may also accompany
psoriatic disease. Inflammatory bowel disease may also be ob-
served in psoriatic disease. Uveitis may also be a manifestation
of psoriatic disease. In patients with psoriatic disease the various
components of the metabolic syndrome should be therapeutically
targeted to decrease the cardiovascular risk.

NSSé
PSORIATIC DISEASE. PSYCHOSOCIAL
IMPLICATIONS

Y. Athanassiou’

Trinity College, Dublin, Ireland

Psoriasis and psoriatic arthritis are known to occur after a ma-
jor stress. The disease itself may cause depression. Psoriasis is
related with disturbed social integration due to skin involvement
and skin lesions. Thus, psoriatic disease may cause psychiatric
problems and psychological problems such as depression. The
emergence of novel therapeutic agents which cause remission of
skin lesions has really improved quality of life in psoriatic disease
patients. There is an urgent and unmet need for the discovery of
agents which may induce permanent remission of the skin dis-
ease and alleviate psychiatric and psychological problems and
significantly improve quality of life in psoriatic disease patients.
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NSS7
PSORIATIC DISEASE AND REHABILITATION

Y. Dionyssiotis’

'Spinal Cord Injury Unit, University of Patras, Patras, Greece

Psoriatic disease affects the musculoskeletal system and the
skin. The disease is an autoinflammatory disorder and belongs
to the spondyloarthritis spectrum. Enthesitis, arthritis, spondy-
litis are manifestations of the disorder. A program of exercise
supervised appropriately may greatly benefit patients with pso-
riatic disease. Exercise performed under supervision may have
a pain alleviating effect. Exercise also strengthens the muscular
system and may improve movement and function in the patient.
Exercise may also have a beneficial effect on osteoporosis, which
may accompany the disorder. Exercise may also be a supplemen-
tary measure for the management of depression which may also
be observed in psoriatic disease patients. Physiotherapy in the
form of exercise for the prevention of ankylosis and preservation
of joint function is important for the management of the disease.

NSS8
PSORIATIC DISEASE. CURRENT TREATMENT AND
EMERGING THERAPIES

P. Athanassiou’

"Department of Rheumatology, St. Paul's Hospital, Thessaloniki,
Greece

Psoriatic disease which includes psoriasis and psoriatic arthritis
is an autoinflammatory disease. Nowadays many drugs are avail-
able for the treatment of both psoriasis and psoriatic arthritis.
Conventional disease modifying antirheumatic drugs, biologic
agents, biosimilars, Janus kinase inhibitors, interleukin-23 inhib-
itors and small molecules are available for the management of
psoriatic disease. It is important to take into account the pre-
senting features of the patients when choosing treatment. The
presence of peripheral arthritis, axial disease, enthesitis, dactyli-
tis, skin and nail disease should be considered when choosing
medication for every patient. The presence of inflammatory bowel
disease and uveitis should also be considered, as these mani-
festations are part of the spondyloarthritis spectrum. It is the
responsibility of the caring physician to apply these new available
agents in the therapeutic regimen and to choose the right treat-
ment for each individual patient. Patients’ views should also be
taken into account and be part of the decision-making process. It
is also important that each treatment should be evaluated during
the course of the disease and specific alterations made according
to the response of the patient to the therapeutic regimen.
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NSS9

IMPLEMENTING PHYSICAL ACTIVITY FOR
COMMUNITY-DWELLING SENIORS DURING
PERIODS OF ISOLATION

E. Buckinx'?

"WHO Collaborating Center for Public Health aspects of mus-
culo-skeletal health and ageing, Division of Public Health,
Epidemiology and Health Economics, University of Liége, Liege,
Belgium, 2Institut Universitaire de gériatrie de Montréal (IUGM),
Montréal, Canada

Physical inactivity and sedentary lifestyles affect more than 50%
of the older adults. Isolation periods such as the COVID-19-relat-
ed lockdowns have imposed sedentariness and limited seniors’
mobility and engagement in physical activity, which could precipi-
tate or accelerate frailty or loss of functional capacities.
However, maintaining or improving the physical fitness is of crit-
ical importance as our population ages. Fortunately, previous
studies have shown that pragmatic web-based tools integrating
physical activity (PA) programs that are adapted to older adults’
functional capacities are potential solutions to prevent their phys-
ical decline. Moreover, 50% of seniors use the Internet daily and
own a tablet, computer or smartphone. Therefore, the implemen-
tation of remote PA using web technology could be a solution to
maintain the health of older adults while avoiding physical con-
tact and the risk of contagion. In times of limited physical activity
due to pandemics, home-based exercises could be an alterna-
tive to counteract physical inactivity and to keep older adults fit
and healthy. Therefore, it was important to assess whether dis-
tance-training in PA helps to counteract the lockdown deleterious
effects (sedentary/inactivity) in pre-disabled seniors.

NSST0

SHORT- AND LONG-TERM EFFECTS OF 4 ONLINE
REMOTE PHYSICAL ACTIVITY INTERVENTIONS ON
PHYSICAL PERFORMANCES DURING ISOLATION
PERIODS IN COMMUNITY-DWELLING OLDER
ADULTS

M. Aubertin-Leheudre’?

TUQAM, Faculté des sciences, Département des sciences de
l'exercice, GRAPA, Montréal, Canada, 2Centre de recherche de
l'institut Universitaire de Gériatrie de Montréal (CRIUGM), Mon-
tréal, Canada

Context: Aging, chronic disease and periods of involuntary
isolation increase the risk of physical inactivity, which can
contribute to physical decline among older adults. Online
technology could be an innovative solution to promote physical
activity habits in this context. Objectives: Thus, we aimed to:
1) Examine the short term acceptability, feasibility and health
effects of 4 modalities of 12-weeks (3 sessions/week) web-
based PA interventions in older adults and; 2) Explore the long-
term effects of these remote modalities on active lifestyle and
physical performance. Methods: aim-1: 129 inactive community-
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dwelling older adults were randomized in 4 modalities: full Live
(LLL; n=38); full Recorded (RRR; n=45); Live-Recorded-Live (LRL;
n=22) or Recorded-Live-Recorded (RLR; n=24). aim 2: Among this
number, 60 (46%: 14 men and 47 women) agreed to participate
in the unplanned follow-up evaluation. Conclusion: In short-term,
web-based PA interventions using a decisional tree to prescribe
adapted levels are safe, feasible and acceptable during isolation
periods. However, PA interventions which included a higher rate
of live sessions appear to be more effective for maintaining or
improving physical health. In long-term. Finally, our long-term
follow-up analyses show that these exercise training modalities
help to maintain motivation levels towards PA practice, which
seems to allow the observed beneficial effects to persist over
time and mitigate the effects of detraining (post vs. +1 year). Our
analyses also show that the remote exercise groups with higher
interactive training rations (LLL and LRL) maintained better PA
habits, which seem to help limit age-related physical decline (pre
vs. +1 year).

Overall, these results support the potential of virtual remote mo-
dalities as a tool to promote the practice of PA in older adults and
allow aging well and more specifically the modalities with greater
live training ratios (level of sedentary lower, higher level of physical
activity and higher level of retention).

NSST1

UNDERSTANDING OLDER ADULTS' PREFERENCES
FOR ENGAGING IN REMOTE INTERVENTIONS FOR
IMPROVING PHYSICAL FUNCTION: THE RAMP
INTERNATIONAL CONSUMER DELPHI PROCESS

D. Scott'?

'Institute for Physical Activity and Nutrition (IPAN), School of
Exercise and Nutrition Sciences, Deakin University, Burwood
, Australia, 2School of Clinical Sciences at Monash Health,
Monash University, Clayton, Australia

As digital health interventions rapidly evolve, understanding the
preferences and needs of older adults is crucial for designing
effective strategies for remotely supporting this population to
maintain physical function. This presentation will discuss the
findings of the RAMP (Remote Assessment and Management of
Physical Function) international consumer Delphi process, a proj-
ect which has engaged with 654 older adults across 15 countries
to understand their perspectives on physical function and remote
interventions to support its maintenance, by facilitating self-man-
agement and collaboration with health professionals.

This modified Delphi process has demonstrated that older adults
view physical function as a health priority integral to maintain-
ing independence and quality of life, and that they would value
greater support to manage their physical function. It is unclear
however how this can most effectively be provided; while the vast
majority of older adults are confident that they would be able to
use digital technologies to participate in physical function man-
agement, there is low agreement on the types of digital health in-
terventions that they would like to engage with (e.g. synchronous
supervised versus asynchronous unsupervised exercise training).
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This appears to reflect a lack of exposure to digital health inter-
ventions and that there is no ‘one size fits all’ approach to remote
management of physical function.

The findings from the RAMP study provide valuable insights for
health professionals, policymakers, and digital health developers
on tailoring remote interventions to align with the expectations
and capabilities of older adults.

NSS12

HOW CAN THE RECENTLY WORLD FALLS
GUIDELINES BE IMPLEMENTED TO REDUCE
FRACTURE RISK IN OLDER PEOPLE

T. Masud'’

'Consultant Physician and Honorary Professor of Geriatric Med-
icine, Nottingham University Hospital NHS Trust, Nottingham,
United Kingdom

In the pathogenesis of fractures, particularly hip fractures, the
most important determinants are bone fragility (osteoporosis)
and the propensity to fall. Therefore, fracture prevention requires
not only treating osteoporosis with drugs but also assessment of
falls risk and to implement interventions that have been proven
to reduce falls risk. The recently published World Falls Guidelines
(Montero-Odasso et al, Age Ageing 2022) were a collaboration
of 96 world experts from 39 countries that provide a practical
framework for this implementation. The algorithm produced in
the guidelines that applies to community dwelling older people
and which stratifies falls risk into low risk, intermediate risk and
high risk will be discussed. Gait speed and the Timed Up and
Go Test have a pivotal role in the stratification. The appropriate
interventions for each risk group will be presented. Education
on fall prevention measures, physical activity, and exercise that
focuses on balance and strength training have important roles in
fall prevention across the risk groups. Older people considered at
high falls risk should be offered a comprehensive multifactorial
assessment with a view to co-design and implement personal-
ized multi-domain interventions. Older people who have already
suffered from a fragility fracture are by definition at a high risk
of further fractures, and timely falls prevention measures in this
group is of utmost importance. Fracture liaison services have
an important role to play in these patients and implementing the
World Falls Guidelines within these services should be a key goal.

NSS13

SCREENING FRAILTY EASILY IN PRACTICE:
VALIDATION OF SIMPLER FRIED FRAILTY SCALE IN
DIFFERENT EUROPEAN COUNTRIES

F. O. Kayhan'

'Associate Professor, Health Sciences University, Gazi Yasargil
Education and Research Hospital, Department of Internal Medi-
cine, Geriatrics section, Diyarbakir, Turkiye

Frailty has been defined as a state of increased vulnerability due
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to a decline in reserve capacity, resulting in a limited ability to
cope with everyday or acute stressors. Frail individuals are more
susceptible to adverse health outcomes, including falls and
fractures. The prevention of fractures and frailty are related con-
cepts in the context of dependency and mortality, particularly in
the older population. Fried frailty scale is the very first and most
commonly used assessment scale for an operational definition
of physical frailty with its demonstrated success as a predictor
of mobility limitations and mortality. Fried frailty scale includes
five components, among which three or more were defined as
frailty: unintentional weight loss (10 Ibs in the past year), self-re-
ported exhaustion, weakness (grip strength), slow walking speed,
and low physical activity. This definition proved the benefit of
use as shown to be independently predictive (over three years)
of incident falls, worsening mobility, disability, hospitalization,
and death. However, it needs significant time, devoted personnel,
and some equipments, precluding its use in everyday practice.
Simpler Fried Frailty Scale is a self-reported version of this scale
and is a quick and easy-to-use frailty screening tool. It proved to
be useful in some settings and validation studies in different lan-
guages and settings are going on. In this speech, we will intro-
duce and outline the success of the Simpler Fried Frailty Scale as
a practical user-friendly tool to identify frail and risky patients for
adverse outcomes including fractures. Thereby, we aim to intro-
duce/enhance its easy use in the practice of clinicians involved in
the management of osteoporosis.

NSS14
CAN AND HOW MEDICATION REVIEW HELPS US
PREVENTING FURTHER FRACTURES?

G. Bahat’

"Professor, Istanbul University, Istanbul Medical Faculty, Depart-
ment of Internal Medicine, Division of Geriatrics, Capa, Istanbul,
Turkiye

Osteoporotic fragility fractures most commonly occur due to trau-
mas that develop secondary to falls. Falls are common in old-
er adults occurring in about 1/3 of older adults residing in the
community and half of the nursing home residents. Among sev-
eral causes of falls, polypharmacy and inappropriate medication
use come front as significant contributors of falls in older adults
which can mostly be managed by focused medication review.

Use of drugs that have anticholinergic effects, drugs that cause
confusion, balance problems, orthostatic hypotension, those that
contribute to urinary incontinence, and those have greater met-
abolic risks in older adults (e.g. some anti-hypoglycemic drugs)
frequently contribute or emerge as the factor(s) causing falls
ending with osteoporotic fragility fractures. On the other hand,
ignorance of use and misuse of “antiosteoporotic medications
and calcium, vitamin D (in case of need)” are also common in
older adults emerging as a significant contributor to osteoporot-
ic fractures. Hence, medication review, focused on both the use
of fracture risky medications and underuse/misuse of required
medications, is an essential and must-do management strategy
to decrease fractures. A variety of screening tools to optimize
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medication use in older adults are available. Some tools provide
very practical recommendations to be easily used by clinicians
involved in the management of osteoporosis. In this speech, we
will outline the major drugs that are commonly responsible for/
contribute to falls/fractures and stress the common types of
underuse/misuse of pharmacological treatments with the help
of the most current and easily accessible medication screening
tools in practice, i.e. STOPP/STARTv3 and TIME criteria.

NSS15
VIRTUALLY ALL FRACTURE SITES ARE ASSOCIATED
WITH ADVERSE POST-FRACTURE OUTCOMES

J. R. Center'?, D. Alarkawi'?, T. Tran'?, D. Alajlouni™?, J. D.
Adachi’, C. Berger?, J. A. Eisman'?, D. Goltzman5, D. A.
Hanley’, R. Josse’, S. Kaiser?, C. S. Kovacs?®, L. Langset-
mo'%, J. C. Prior", D. Bliuc?'?, R. D. Blank®

'Bone Epidemiology Clinical and Translation Science, Garvan
Institute of Medical Research, Sydney , Australia, 2Clinical
School, St Vincent's Hospital, School of Medicine and Health,
UNSW, Sydney, Australia, *Department of Medicine, McMaster
University, Hamilton, Ontario , Canada, “CaMos National Coordi-
nating Centre, McGill University, Montreal , Canada, SDepartment
of Medicine, McGill University, Montreal, Canada, *Department of
Medicine, University of Calgary, Calgary, Canada, ‘Department
of Medicine, University of Toronto,, Toronto, Canada, ®Depart-
ment of Medicine, Dalhousie University, Halifax, Nova Scotia,
Canada, °Faculty of Medicine, Memorial University, St. John's,
Newfoundland, Canada, "*School of Public Health, University of
Minnesota, Twin cities, Minneapolis, United States, ""Department
of Medicine and Endocrinology, University of British Columbia,,
Vancouver, Canada, ?Bone Epidemiology Clinical and Translation
Science, Garvan Institute of Medical Research,, Sydney, Austra-
lia

The FRAX model identifies fractures at 4 sites— hip, vertebrae,
proximal humerus, and distal radius— as major osteoporotic
fractures (MOF). This leads to the misconception fractures at
other sites are either not “osteoporotic” or not important. We an-
alysed post-fracture adverse outcomes based on the definitions
of proximal (fractures of the axial skeleton and the appendicular
skeleton proximal to the elbows and knees) and distal (fractures
of appendicular sites distal to the elbows and knees) in multiple
large cohorts. Non-MOF fractures are common and associated
with adverse post-fracture outcomes. We propose that proximal
versus distal fracture is a more useful distinction than MOF ver-
sus non-MOF.

In the Dubbo Osteoporosis Epidemiology Study (DOES) and Ca-
nadian Multicentre Osteoporosis Study (CaMos), non-MOFs
comprised 40% of all initial fractures, resulting in 39% of all sub-
sequent fractures, including 25% of all subsequent hip fractures
and 22% of all subsequent vertebral fractures. They also resulted
in 38% of all fracture-associated deaths. Multiple studies have
shown that fractures at most sites increase the risk of subse-
quent fracture ~2-fold. The risk of subsequent fracture is compa-

rable for non-hip, non-vertebral (NHNV) proximal and distal sites.
Both proximal and distal fractures increase the risk of a subse-
quent hip or vertebral fracture, albeit to a lesser degree than initial
hip and vertebral fractures.

Increased mortality is underappreciated following fracture at
NHNV sites. In contrast to subsequent fracture risk, proximal but
not distal fracture sites are generally associated with increased
premature mortality, ranging from 30% to over 2-fold. However,
even distal fractures are associated with increased mortality in
some subgroups.

Disability is a significant fracture outcome that is not restricted to
MOFs. In the few studies that have considered non-hip fractures,
disability, decline in quality of life and admission to residential
aged care occurred after fractures at all sites. Outcomes are
worst for hip, vertebral and pelvic fractures, but both lower and
upper limb fractures are associated with a ~2-fold increased risk
of institutionalization.

In summary, non-MOFs contribute to the burden of subsequent
fractures, disability and post-fracture mortality.

NSS16

ASSOCIATION BETWEEN SPECIFIC
MULTIMORBIDITY CLUSTERS AND THE RISK OF
FRACTURE AND POST-FRACTURE CONSEQUENCES

T. Tran™?3, D. Bliuc'?, B. Abrahamsen*®%, W. Chen', J. A.
Eisman’® L. Hansen®, P. Vestergaard'®'"'2, T. V. Nguy-
en®®13 R. D. Blank', J. R. Center'28

'Garvan Institute of Medical Research, Sydney, Austra-

lia, 2Faculty of Medicine, UNSW, Sydney , Australia, 3School

of Biomedical Engineering, University of Technology, Sydney,
Australia, “Department of Medicine 1, Holbaek Hospital, Holbaek,
Denmark, SDepartment of Clinical Research, Odense Patient Data
Explorative Network, University of Southern Denmark, Odense,
Denmark, ®Nuffield Department of Orthopaedics, Rheumatology
and Musculoskeletal Sciences University of Oxford, Oxford,
United Kingdom, "Faculty of Medicine, UNSW Sydney, Sydney,
Australia, ®School of Medicine Sydney, University of Notre Dame
Australia, Sydney , Australia, °Kontraktenheden, Noth Denmark
Region , Denmark, ""Department of Clinical Medicine, Aalborg
University, Aalborg, Denmark, "Department of Endocrinology,
Aalborg University Hospital, Aalborg, Denmark, '?Steno Diabetes
Center North Jutland, Aalborg, Denmark, *Tam Anh Research
Center,, Ho Chi Minh City , Vietnam

Objectives: To define specific multimorbidity clusters and quan-
tify the association between the multimorbidity clusters and the
risk of fractures and mortality.

Material and Methods: 1.7 million Danish adults born on or
before 1/1/1950 were followed for fractures and death. 32
predefined chronic diseases and fractures were identified from
the Danish National Hospital Discharge Register. Death was
ascertained from the Danish Register on Causes of Death. We
used latent class analysis to identify multimorbidity clusters,
Cox’s proportional hazards regression to determine association
between specific multimorbidity clusters and fracture risk, and
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relative survival analysis to quantify excess mortality attributable
to the combination of multimorbidity and fractures at specific
sites.

Results: 793,815 men (age: 64 + 10) and 873,524 women
(65.5 £ 11) were included. Pre-existent chronic diseases grouped
into low-multimorbidity (80.3% in men, 83.6% in women), cardio-
vascular (12.5%, 10.6%), malignant (4.1%, 3.8%), diabetic (2.4%,
2.0%) and hepatic clusters (0.7%, men only). These clusters
distinguished individuals with advanced, complex, or late-stage
disease from those with earlier-stage disease. During a median
follow-up of 14 years (IQR: 6.5, 14), 95,372 men and 212,498
women sustained an incident fracture. Multimorbidity was asso-
ciated with fracture independent of age and sex. The association
between these specific multimorbidity clusters and fracture risk
equalled or exceeded that of either the individual chronic diseas-
es most prevalent in each cluster or of counts-based comorbidity
indices (Figure). Prespecified sensitivity analysis accounting for
competing risk of death yielded consistent results. The combina-
tion of multimorbidity clusters and fracture compounded mortali-
ty, conferring much greater risk than either alone, though they had
only modest impact on recurrent fracture risk.

Conclusions: Multimorbidity clusters may provide greater insight
into fracture risk than individual diseases or counts-based comor-
bidity indices. The compound contribution of multimorbidity to
post-fracture excess mortality highlights the need for more com-
prehensive approaches in these high-risk patients. Our approach
could also be used to examine other sentinel health events.

Figure. Specific multimorbidity clusters and their individual

components and fracture risk
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SELF-ASSESSED LIMITED MOBILITY IS ASSOCIATED
WITH INCREASED FRACTURE RISK IN BOTH
WOMEN AND MEN

D. Bliuc™, T. Tran'3, D. Alarkawi™3, W. Chen, D. A. Ala-
jlouni®4, F. Blyths, L. March®, R. D. Blank’, J. R. Center'?

Skeletal Diseases Program, Garvan Institute of Medical Re-
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Clinical School, University of Sydney, Sydney, Australia, ®Institute
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Measured poor physical performance is associated with in-
creased fracture risk. However, whether self-assessed limited
mobility is associated with fracture is unknown.

This study aimed to determine the association between self-re-
ported limited mobility and 5-year fracture risk.

45 and Up is a prospective population-based cohort study with
questionnaire data linked to mortality and hospital records. A
cohort of 122,233 women and 110,365 men with baseline ques-
tionnaire data on limited mobility at 1 km self-assessed as “Not
at all,” “A little” and “A lot” was selected. Fracture events were
ascertained from hospital records. Fracture risk was estimated
using gender-specific Cox proportional hazards models adjusted
for age, weight, falls, and prior fracture.

Approximately 22% of women and men reported limited mobili-
ty (12% - “A little” and 10% - “A lot") at baseline. During the first
5 years of follow-up, 6867 women and 4155 men experienced a
minimal trauma fracture. Individuals with fracture were older, had
more comorbidities, falls and prior fractures and were more likely
to report limited mobility. After multivariable adjustment, limited
mobility was associated with ~32% to >2-fold greater fracture
risk ["A little”: 1.32 (1.23 - 1.41), and 1.46 (1.34 - 1.59); “A lot”:
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1.59 (1.49 - 1.71) and 2.02 (1.86 - 2.21), for women and men, re-
spectively] (Figure). Limited mobility was significantly associated
with fracture risk at all sites. The magnitude of association for all
degrees of limited mobility was highest for hip (HR 2.16 - 3.34)
followed by vertebral (HR 1.56 - 2.21) and non-hip non-vertebral
fracture (HR 1.20 - 1.71).
All degrees of self-reported limitation in mobility are associated
with increased fracture risk over and above known fracture risk
factors. This study suggests that this simple assessment may be
a useful clinical tool to select candidates who would benefit from
osteoporosis investigation.
Limited Mobility at 1 km and Fracture Risk
Adjusted HR (95% CI)
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Figure Association between different degrees of limited mobility
at 1 km and fracture risk adjusted for age, weight, prior fracture
and falls in 45 and Up cohort

NSS18
FUNCTIONAL ASSESSMENT OF VITAMIN D STATUS
BY A NOVEL METABOLIC APPROACH

M. Herrmann'

'Medical University of Graz, Clinical Institute of Medical and
Chemical Laboratory Diagnostics, Graz, Austria

Determining serum 25-hydroxyvitamin D [25(OH)D], 24,25-dihy-
droxyvitamin D [24,25(0H)2D] and the vitamin D metabolite ratio
(VMR) allows the identification of individuals with a low vitamin
D metabolite profile. Here, we evaluated if such a functional ap-
proach provides superior diagnostic information to serum 25(0H)
D alone.

25(0H)D, 24,25(0H)2D, and the VMR were determined in par-
ticipants of the DESIRE (Desirable Vitamin D Concentrations, n
= 2010) and the LURIC (Ludwigshafen Risk and Cardiovascular
Health, n = 2456) studies. A low vitamin D metabolite profile (vita-
min D insufficiency) was defined by a 24,25(0H)2D concentration
<1.2 ng/mL (<3 nmol/L) and a VMR <4%. Parathyroid hormone
(PTH) and bone turnover markers were measured in both cohorts,
whereas 10-year mortality data was recorded in LURIC only.

The median age in DESIRE and LURIC was 43.3 and 63.8 years,
respectively. Median 25(0OH)D concentrations were 27.2 ng/mL
(68.0 nmol/L) and 15.5 ng/mL (38.8 nmol/L), respectively. Se-
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rum 25(0H)D deficiency, defined as <20.2 ng/mL (<50 nmol/L),
was present in 483 (24.0%) and 1701 (69.3%) participants of
DESIRE and LURIC, respectively. In contrast, only 77 (3.8%) and
521 (21.2%) participants had a low vitamin D metabolite profile.
Regardless of the serum 25(0H)D concentration, a low vitamin D
metabolite profile was associated with a significantly higher PTH,
accelerated bone metabolism, and higher all-cause mortality than
an unremarkable vitamin D metabolite profile.

The personalized assessment of vitamin D status using a func-
tional approach better identifies patients with accelerated bone
metabolism and increased mortality than the use of a fixed
25(0H)D cutoff of 20 ng/mL (50 nmol/L).

NSS19

1,25(OH)2D AND 1,24,25(OH)3D - EXPANDING
OUR KNOWLEDGE ON VITAMIN D CATABOLISM
BEYOND VMR

E. Cavalier'?

PhD, EuSpLM, Liege, Belgium, ?Head, Department of Clinical
Chemistry, University of Liege, CHU de Liege, Liege, Belgium

An increasing body of research is revealing the dynamic nature of
vitamin D metabolism, highlighting a diverse range of potentially
active metabolites. The degradation pathway is gaining attention,
particularly with a focus on the key enzyme, CYP24A1, which is in-
tricately regulated. Notably, 24,25(0H)2-vitamin D and the ratio of
vitamin D metabolites are emerging as novel indicators of vitamin
D functional deficiency.

CYP24A1 also governs the catabolism of 1,25(0H)2D into
1,24,25(0H)3D. The latter can also be produced through the
1-alpha hydroxylation of 24,25(0H)2D by CYP27A1. Traditional-
ly, 1,24,25(0H)3D production has been viewed as the initial step
before complete degradation into calcitroic acid. However, recent
studies have challenged this perception, revealing that this me-
tabolite binds up to 40% to the vitamin D receptor (VDR) similar to
1,25(0H)2D. Moreover, it facilitates increased intestinal transport
and calcium mobilization from bone, potentially through bone re-
sorption, leading to enhanced bone cell proliferation and osteo-
calcin synthesis.

Unfortunately, the measurement of this metabolite is complex,
and only a limited number of laboratories possess the capability
to do so. Nonetheless, reanalysis of samples from the Calgary
study demonstrated a dose-related increase in 1,24,25(0H)3D
in groups receiving daily doses of 400, 4,000, and 10,000 IU of
vitamin D, contrary to 1,25(0H)2D. Interestingly, a dose-related re-
duction in bone density at the distal radius and tibia, along with a
slight loss of bone strength, was observed with the higher doses,
suggesting that metabolites other than 1,25(0H)2D may play a
significant role.

While many studies have focused solely on 25(0H)D, associat-
ing clinical outcomes with the increase of this less active me-
tabolite, a re-evaluation incorporating other metabolites such as
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24,25(0H)2D and 1,24,25(0H)3D, measured via LC-MS/MS meth-
ods on remnant samples, could enhance our understanding of
vitamin D's mode of action and prompt a reconsideration of our
clinical perspective on this age-old vitamin.

NSS20
THE BURDEN OF HIP FRACTURES AND THE NEED
FOR QUALITY INDICATORS

R. E. Lépez Cervantes'

'0rthopedic Surgeon at Osteoporotic Fractures Clinic - CFO,
Guadalajara, Mexico

Hip fractures represent a growing public health concern in Mex-
ico, and the understanding of their epidemiology and outcomes
across various healthcare systems are crucial. The epidemiologi-
cal data reveal a concerning trend of underscoring the urgency for
effective secondary prevention measures, notable distinctions in
patient care quality, rehabilitation outcomes and morbi-mortality
of the fragility fracture patients across the different healthcare
systems. These differences emphasize the need for a unified ap-
proach to enhance the quality of hip fracture management across
the diverse healthcare systems in Mexico.

Drawing lessons from international experiences, the use of qual-
ity indicators has proven invaluable in optimizing patient care
in various countries. Quality indicators have demonstrated their
effectiveness in improving outcomes, reducing complications,
and enhancing the overall quality of life for individuals post-hip
fracture.

As bone health experts globally grapple with the escalating bur-
den of hip fractures, this project serves as a clarion call for the
establishment and implementation of quality indicators tailored
to the Mexican context. By fostering collaboration and sharing
best practices, this initiative seeks to improve the standard of hip
fracture care, ultimately mitigating the impact of this expanding
health crisis on the Mexican population.

NSS21
KEY QUALITY INDICATORS FOR HIP FRACTURE
CARE: WHAT TO MEASURE AND WHY

J. F. Torres-Naranjo’

'Centro de Investigacién Osea y de la Composicién Corporal,
ClO. Universidad de Guadalajara, Guadalajara, Mexico

This presentation explores critical hip fracture care quality indica-
tors, emphasizing the significance of thoughtful selection based
on health outcomes, feasibility, and adaptability to specific con-
texts.

The lecture will focus on several key aspects, discuss the crucial
role of prompt surgical intervention in hip fracture cases, highlight
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the impact of critical indicators such as time to surgery on patient
morbidity, mortality, and overall recovery, and emphasize how
these indicators serve as a fundamental benchmark for quality
care. Examine the importance of collaborative efforts among di-
verse healthcare professionals in caring for hip fracture patients,
discuss the challenges and benefits of fostering multidisciplinary
collaboration within specific institutional settings, and stress the
need for tailored approaches based on individual patient needs
and institutional capabilities.

The presentation will underscore the crucial consideration of
not only the relevance of indicators in terms of health outcomes
but also their feasibility and applicability to diverse institutional
scenarios. We will share insights on how these carefully selected
indicators contribute to improved patient outcomes and efficient
resource utilization within healthcare systems.

By the end of the lecture, attendees will gain a comprehensive
understanding of the rationale behind selecting specific quality
indicators for hip fracture care, empowering them to make in-
formed decisions tailored to their respective healthcare institu-
tions' unique challenges and capabilities.

NSS22

IMPLEMENTING QUALITY INDICATORS IN
NATIONAL HEALTHCARE SYSTEMS: CHALLENGES
AND SUCCESS STORIES

J. C. Viveros Garcia'??

"Internal Medicine-Geriatrics-Orthogeriatric, Leon, Mexico, 2Chair
Elect Regionalization Committee, Leon, Mexico, *Fragility Frac-
ture Network, Leon, Mexico

This presentation will focus on the current state of health systems
in developing economies, particularly Latin America and Mexico,
mainly in those barriers to their adoption and implementation.
We will talk about how, after developing the indicators, the most
important health system in Mexico has begun its introduction in
some traumatology and orthopedics hospitals. After this, the rest
of the healthcare system will follow.

We will describe how heterogeneity in health systems represents
one of the most important barriers, as well as some strategies to
try to overcome these problems. We will take examples of coun-
tries with robust indicator projects, and how they have managed
to overcome some of the barriers and current states of said proj-
ects.

At the end of the talk, the audience will be able to learn about the
challenges of an indicators project in a country like Mexico, as
well as how the participants in said project have sought to solve
these problems to improve the quality of care.
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NSS23
BONE HEALTH AND HORMONAL
CONTRACEPTION

R. Bonassi Machado'23

'Associate Professor of Gynecology, Faculty of Medicine of
Jundiai, Sdo Paulo, Brazil, 2President of Brazilian Specialized
Committee in Contraception of FEBRASGO, Sédo Paulo, Bra-
zil, ®President of SOBRAC - Brazilian Climacteric Society, Sdo
Paulo, Brazil

Estrogens are major determinants of bone mass, affecting the ac-
quisition of peak bone mass during adolescence and young adult
age and modulating bone mineral density (BMD) and the risk of
osteoporosis later in life. Hormonal contraceptives induce a re-
duction of estrogen and a suppression of progesterone endoge-
nous production by the ovaries. In these women, circulating levels
of sex steroids are mainly determined by the dosages present in
the contraceptive formulation. If the formulation of the contra-
ceptive is insufficient to grant adequate sex steroid levels, bone
tissue metabolism might be affected.

Short-term and long-term steroid contraceptive systems are wide-
ly employed in adolescents and premenopausal women; they
could induce variation in bone metabolism, but whether these
changes increase the overall fracture risk is not yet clear. In ado-
lescent girl, combined oral contraceptives could have a deleteri-
ous effect on bone health when their onset is within three years
after menarche and when they contain ethinyl estradiol at the
dose of 20 mcg. In perimenopausal women, steroid contracep-
tives seem not influence bone health nor increase osteoporotic
fractures risk in menopause. The oral progestogens intake is not
related to negative effects on skeletal health. Depot medroxypro-
gesterone acetate (DOMPA) induces a prolonged hypoestrogenism
with secondary detrimental effect on healthy bone but proges-
tin-based implants and intrauterine devices have not negative
effect on bone health. Contraceptive choice should be tailored
evaluating any possible effect on bone health. Clinicians should
always perform precontraceptive counselling to identify any coex-
isting condition that may affect bone health.

NSS24

HOW TO MANAGE THE EARLY NEGATIVE IMPACT
OF PREMATURE OVARIAN INSUFFICIENCY ON
BONE HEALTH?

J. M. Soares Junior"?3

'Associate Professor of Gynecology and Head of Obstetrics
and Gynecology Department of Medical School of University of
Sao Paulo, Sdo Paulo, Brazil, 2President of National Specialized
Committee of FEBRASGO, Sdo Paulo, Brazil, *Vice-President of
Federacion Latina De Endocrinologia Ginecologica (FLEG), S&o
Paulo , Brazil

Over 200 million women worldwide suffer from osteoporosis, and
postmenopausal women are more vulnerable to the disorder and
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its serious consequences, including osteoporotic fractures. Pre-
ventive measures have not received as much attention as symp-
tomatic treatment to date. Furthermore, as women age, their
ovaries produce fewer eggs and less estrogen, which is linked to
postmenopausal osteoporosis. Estrogen has a well-established
effect in bone remodeling after many years of research. Estro-
gen contributes to the resorption and strengthening of bones. In
addition, premature ovarian insufficiency (POI) is definite when
menopause is stable before the age of 40, and the world prev-
alence is around 2% of the population. Women with POI are ex-
posed to a long period of estrogenic deficiency, which potentially
brings higher health bone risk. Most of the studies revealed lower
bone density in both the femoral neck and lumbar spine of women
with POl compared with healthy women. POl Bone mass had the
tendency to remain stable in women treated with estrogen and
progestin therapy. However, in women already with bone loss, the
therapy - in the doses most frequently used - was not able to revert
the loss. Higher doses of estrogen seem to have a positive impact
on BMD, as did combined oral contraceptives used continuously.
Also, the interruption of HT for longer than one year was linked to
significant decrease of bone mass. Although HT brings clear ben-
efits, further studies are needed to establish its long-term effects,
as well as doses and formulations with better protective effects
on the bone mass of these women. In addition, a holistic therapy
with a calcium-rich diet, adequate exercise, sufficient sun expo-
sure, and hormonal therapy is necessary to maintain bone health.

NSS25
BONE HEALTH AND OSTEOPOROSIS SCREENING
IN GYNECOLOGIC CANCER SURVIVORS

A. Orcesi Pedro'?3

"Professor of post-graduate Course of Department of Obstetrics
and Gynecology from University of Campinas - UNICAMP Med-
ical School, Sdo Paulo, Brazil, 2Vice-President of National Spe-
cialized Committee on Osteoporosis of FEBRASGO, Sao Paulo,
Brazil, *"Member of the Regional Advisory Board of International
Osteoporosis Foundation - Latin America, Sdo Paulo, Brazil

Over the past decades, the incidence of early-onset cancers, often
defined as cancers diagnosed in adults under 50 years of age,
has increased in multiple countries. Among these, gynecological
cancers (cervix and corpus uteri, ovary, vulva and vagina) affect a
growing number of women globally, with approximately 1.4 million
women diagnosed in 2020. Depending on tumor type and stage,
treatments include hysterectomy with or without bilateral salpin-
go-oophorectomy, radiotherapy, and chemotherapy. These can re-
sult in loss of ovarian function and, in women under the age of 45
years, early menopause, which increases the risk of osteoporosis
and fragility fractures among other health implications. Also, a
growing availability of testing for pathogenic gene variants such
as BRCA1/2 and Lynch syndrome, impacts on an increasing num-
ber of women undergoing risk-reducing salpingo-oophorectomy
(RRS0), which in most cases will be before age 45 years and will
induce surgical menopause with the same health consequences.
regarding bone loss in women with gynecologic cancers are over-
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all lacking compared to other cancer populations. Consequently,
guidelines for osteoporosis screening in women with cancer are
largely based on data generated among non-gynecologic cancer
survivors. The overall aim after gynecological cancer treatment
is prevention of adverse health consequences from early surgical
menopause and optimization of long-term physical and emotion-
al health. Retrospective reviews following surgical menopause
demonstrated that 56% had osteopenia and 12% had osteoporo-
sis. Prospective studies after RRSO suggest that HRT improves
bone density and strength but not to baseline levels. The optimal
dose and delivery system of HRT to prevent osteoporosis and
fracture is not known. Current guidelines on early menopause
are considered an indication for baseline bone mineral density
with dual-energy X-ray absorptiometry (DXA) testing within the
first year with repeat 1-2 years later. If baseline DXA shows mild
osteopenia, repeat every 2 years thereafter or if normal, a repeat
study should be considered in 3-5 years. The Fracture Risk As-
sessment Tool (FRAX) can be used to calculate 10-year fracture
risk in women over 40 years. Management to detect and prevent
osteoporosis include monitoring bone mineral density and aim-
ing for nutrition orientation, adequate physical activity to specific
age groups, call attention to lifestyle habits, fall prevention and
when necessary, provide hormone replacement therapy (HRT) to
those without contraindications or consider bone-protective ther-
apy according to general guidelines of osteoporosis treatment.
Systemic hormone therapy is well established as the most effec-
tive treatment for vasomotor symptoms, genitourinary symptoms
and to prevent bone loss. However, the role of hormone receptors
in many gynecological cancers and their treatment pose a chal-
lenge to the management of menopausal symptoms after cancer.
An individualized approach taking into account age, tumor type,
stage and concomitant therapies and morbidities is of extreme
importance. Besides individualization of treatment, additional
secondary health benefits (treatment of vasomotor symptoms,
genitourinary syndrome of menopause, sexual dysfunction, and
quality of life on symptomatic hypoestrogenic women), side ef-
fects, contraindications, cost and likelihood of adherence should
be carefully considered. It is important to highlight that HRT can
also use simultaneously with other medications for osteoporo-
sis (e.g., bisphosphonates, denosumab or teriparatide) based on
clinical needs and judgment.

NSS26

CHARACTERIZING BODY COMPOSITION AND
BONE HEALTH IN TRANSGENDER INDIVIDUALS
RECEIVING GENDER-AFFIRMING HORMONE
THERAPY

E. S. Ferreira Filho'*3

'Assistant physician of Gynecology Division of Hospital das Clin-
icas from Medical School of University of Sdo Paulo - USP, Sao
Paulo, Brazil, 2PhD in progress at Medical School of University

of Sdo Paulo - USP, Sdo Paulo, Brazil, *Member of Brazilian Spe-
cialized Committee in Contraception of FEBRASGO, Sao Paulo,
Brazil, *Affiliated member of the European Society of Contracep-

@ (O I0F-ESCEO

2024 LONDON

tion and Reproductive Health (ESC), Ternat, Belgium

Transgender people are those whose gender identity is different
from sex assigned at birth. Unfortunately, they have been chron-
ically neglected by health professionals, and revindications from
these individuals’ brought attention to the necessary care in aca-
demic and healthcare environments. It is historical reparation to
include the topic in discussion spaces at congresses, scientific
publications, undergraduate and postgraduate courses. Since few
is known about body composition and bone health in transgen-
der individuals, this seminar will address the main issues on the
subject, focusing on the interpretation of bone mineral density
assessment and the impact of gender-affirming hormone therapy
on bone health of transgender adolescents and adults.

NSS27
DIAGNOSIS OF FIBROMYALGIA SYNDROME ON
THE BASIS OF EVIDENCE BASED MEDICINE

A. Winkelmann'?

Physical and Rehabilitation Medicine (PRM) - Day Clinic for
Fibromyalgia, Munich, Germany, 2Department of Orthopaedics
and Trauma Surgery, Musculoskeletal University Center Munich
(MUM), University Hospital, Munich , Germany

Objective(s)

The diagnosis of FMS is the most important and helpful factor
in the course of the disease for the majority of FMS patients1.
Diagnosis can improve the quality of life, reduce visits and health
care costs??. Differential diagnosis should be considered and co-
morbidities should be diagnosed. The correct diagnosis of FMS
with the detection of comorbidities and relevant factors for re-
strictions of the activities of daily life within the framework of
the biopsychosocial model is the key for an individual therapy
with the aim of the best possible function and quality of life with
FMS*5¢ There is controversial discussion, how best to diagnose
fibromyalgia syndrome (FMS). There is still a difference between
criteria-based FM diagnosis (CritFM) and doctor's FM diagnosis
(MDFM)’.

Material and methods

Reviews, meta-analysis, guidelines and recommendations with
the keywords fibromyalgia and diagnosis were reviewed by
PubMed-listed publications until January 15, 2024.

Results

The ACR criteria from 1990, 2010 and the revised versions from
2011 and 2016 show an evidence-based process for optimizing
the diagnosis of FM®& 101 |n 1990, the criteria for characteriz-
ing FM were developed for clinical studies. The 2010 and 2011
criteria were developed for clinical use as preliminary diagnos-
tic criteria and were initially implemented with graded questions
on fatigue and functional complaints. The use of a "generalized
pain criterion" in the revised criteria from 2016 eliminates the
misclassification of regional pain syndromes as fibromyalgia.
The revised ACR 2011/2016 criteria achieved a specificity of
90/87% and a sensitivity of 86/84% (medians). The criteria such
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as AAPT Diagnostic Criteria for Fibromyalgia 2019 with sever-
al dimensions provide an overview of the actual and future de-
velopment of evidence-based diagnostic criteria®. A complete
physical examination is required before the diagnosis of FM.®
Looking for mental health factors, e.g. depression disorders are
more relevant than pain percceived factors for FM severity and
quality of life, therefore it is important within the diagnostic pro-
cess with the view to individual management strategies for best
possible quality of life and participation in daily with FMS.121%14

Conclusion

Although the guidelines allow different options for diagnosing
FM, the ACR criteria with the revised versions from 2011/2016
are still the gold standard. Don't forget to think about differential
diagnosis, comorbidities and factors within the biopsychosocial
model.
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Objective:Fibromyalgia syndrome(FMS)isacommonmusculoskel-
etal condition characterised,by chronic widespread musculoskel-
etal pain disorder and reduced pain threshold,with hyperalgesia
and allodynia,that is often accompanied by fatigue and disrupted
sleep,cognitive disturbance,and multiple somatic symptoms.

Material and Methods:In this lecture;Pharmacological Manage-
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ment of Fibromyalgia Syndrome will be mentioned in details
,depending to evidence based medicine guidelines and uptodate
literature.

Results:EULAR has published,Evidence based recommendations
about;management of FMS twice and updating it every ten years
(2),(3)In Evaluating Evidence;pain ,sleep,fatigue,DAL are taken in-
to,consideration.(2),(3)

In our last EULAR-guideline we used,G.R.A.D.E -Grading of Rec-
ommendations Assessment Development and Evaluation:This
is a four-point scale:strong for/weak for/weak against/strong
against; or allowing a recommendation ‘use only for research.(2)
In our EULAR guideline most of the following pharmaceutical
agents are accepted as,Weak for with Level of,Evidence la,except
Tramadol 1b.(2)

Amitriptyline (at low dose),(Level of,evidence-1a),Serotonin-nor-
adrenalin reuptake inhibitors- SNRI - Duloxetine or milnacipran,
(Level of,evidence-1a), Tramadol, (Level of,evidence-1a)Pregaba-
lin, (Level of evidence-1a );Cyclobenzaprine(Level of evidence-1a)
The following pharmaceutical agents,SSRI-Selective serotonin
reuptake inhibitors,Monoamine oxidase inhibitors,NSAIDs -are
accepeted as Weak Against, Sodium oxybate,Growth hormone,-
Corticosteroids,Strong opioids,Cannabinoids as Strong against.

Dizner et.al mentioned about Pharmacological treatment of FMS
including several drugs approved by,FDA and EULAR Recommen-
dations(1).Drug treatments in FMS must take into account the po-
tential risk of adverse effects, including cognitive disturbances.
Recommended drugs include pain modulators such as serotonin
and noradrenaline reuptake inhibitors(SNRI):duloxetine and mil-
nacipran;low doses of tricyclic antidepressant agent amitripty-
line; and antiepileptic agent pregabalin. Non-recommended drugs
for FMS include simple analgesics (acetaminophen, metamizole/
dipyrone),nonsteroidal anti-inflammatory drugs,glucocorticoste-
roids, growth hormone,strong opioids, and sodium oxybate.

Duloxetine, milnacipran, pregabalin, and amitriptyline are po-
tentially effective medications for fibromyalgia. Nonsteroidal
anti-inflammatory drugs and opioids have not demonstrated
benefits for fibromyalgia and have significant limitations.(4)

According to Giorgi et al,although ketamine,vitamin D,and hor-
mone therapy have shown promise in reducing FMsymptom-
s,a meta-analysis has shown that vitamin D supplementation
is more effective,than placebo in reducing Fibromyalgia-Im-
pact-Questionnaire-Scores(but not visual analogue scale scores)
Finally, further research is needed to optimise their use.(5)

Duloxetine and pregabalin are the most effective drugs,for man-
aging FMS as they lead to the greatest improvement,in symptoms
and the lowest rate of adverse events requiring study discon-
tinuation.Amitriptyline is more effective in improving sleep, fa-
tigue,and the overall quality of life. However, pregabalin should
not be used in FMS patients with retinal nerve fibre layer dam-
age such as those with diabetic retinopathy or glaucoma (5).
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Conclusion:In the management of Fibromyalgia ,best results are
achieved by application of both pharmacological and non -phar-
macological procedures.
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FMS is one of the most common generalized pain syndromes, re-
sulting in a consistent social burden and decreased quality of life.
It is well known that FMS patients have substantial impairment in
their functional abilities, with impaired performance in everyday
activities. The objective of the presentation is to synthesize the
comprehensive scientific information available on this topic and
to highlight the best evidence with implications for ensuring the
best care for the management of people with FMS. The literature
available draws attention to a variety of non-pharmacological
interventions for the management of FMS, including education,
exercise, physical modalities, psychological therapies, balneo-
therapy, acupuncture, etc, direct transcranial electrical stimula-
tion and much more, focusing on their effectiveness on the most
common manifestations of the syndrome as pain, fatigue, sleep,
depression and the disease specific quality of life, classified as
key symptoms of FMS, according to the Results Measures in Clin-
ical Rheumatology Studies (OMERACT). The exact number and
types of non-pharmacological therapies that could be used for
the treatment of FMS are not fully known to date and there is no
widely accepted definition and classification of these the inter-
ventions. However, non-pharmacological interventions appear
to be used more frequently than drugs as first-line treatment in
recent guidelines. Given the diversity of the type of non-pharma-
cological therapy used, a discussion on the mechanism of action
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of each would not be possible in this presentation. With regard
to non-pharmacological approaches based on evidence, a cer-
tain type of exercise and physical modalities, education, some
psychological approaches, brain stimulation, balneotherapy and
acupuncture benefit from reliable research conducted through
several systematic reviews and meta-analyses. The findings of
the available research suggest that several non-pharmacological
interventions are effective in FMS and various interventions im-
prove different specific outcomes. Of these, exercise has been
shown to be most effective by improving most of the FMS-related
outcomes. However, it has also been noted that there is a strong
limitation in these research due to the high heterogeneity in terms
of methodology, sample size, terminology and description of in-
tervention. However, the abundance of non-pharmacological ap-
proaches in the management of FMS, most of which are part of
the PRM's specialist tools demonstrates the role of PRM special-
ists in the management of this highly disabling syndrome.
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Chronic kidney disease mineral and bone disease (CKD-MBD) is
a systemic disorder of bone and mineral metabolism that occurs
in patients with CKD. In comparison to the general population,
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persons with CKD-MBD have higher rates of bone loss, fractures
and cardiovascular events. Rates of fracture and cardiovascular
events increase in parallel with severity of kidney dysfunction.
Currently, there are no approved therapies to mitigate the effects
of CKD-MBD, and contemporary management strategies to pre-
vent adverse clinical events are controversial and/or have unprov-
en clinical efficacy.

The Kidney Disease: Improving Global Outcomes Working Group
(KDIGO) published Clinical Practice Guidelines for the diagnosis,
evaluation, prevention, and treatment of CKD-MBD in 2009 and
2017. In October 2023, KDIGO held a Controversies Conference
to review new lines of evidence both to support current strategies
or to provide rationale to update strategies on the evaluation and
management CKD-MBD.

This talk will focus on the data supporting the KDIGO recommen-
dations for the diagnosis and management of bone disease in pa-
tients with CKD. There will be an emphasis on studies published
since the 2017 guidelines, how future guideline updates may be
effected by the current state of the literature, and how the field
can address scientific and clinical knowledge gaps so that effec-
tive therapeutics and management strategies can be developed
and implented.
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Despite Skeletal Fragility in CKD having been known since 1966,
the nephrology community has poorly investigated this severe
complication. CKD patients with moderate chronic renal failure
(glomerular filtration rate < 45 mL/min) have a risk of hip frac-
tures two-fold that of the general population, indicating a tight
correlation between skeletal fragility and renal failure (1-3). In
end-stage renal failure the incidence of hip fracture is at least 4
times higher than in the general population (4-6).

Few studies have been carried out on vertebral fractures (VFs)
in CKD patients. In the secondary hyperparathyroidism by CKD is
mainly affected cortical bone. We found VF prevalence to exceed
50% in hemodialysis patients (55%), similar to that of a control
group affected by primary osteoporosis, and similar to the 50%
prevalence reported for osteopenia postmenopausal women or in
arenal transplant cohort with a prevalence of 57% (7-9). Notewor-
thy, there is a bidirectional link between VFs. and Vascular Cal-
cifications (VCs), even more marked in CKD patients than in the
general population. (10). Furthermore, VFs are strongly associat-
ed to higher mortality (11). In the last September, there has been
KDIGO Controversies Conference on Chronic Kidney Disease-
Mineral and Bone Disorder: Progress and Knowledge Gaps To-
wards Personalizing Care meeting, with an update, chair Profes-
sor Markus Ketteler.

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



NON-SPONSORED SYMPOSIA ABSTRACTS |

Furthermore, Bone Biopsy histomorphometric analysis is the gold
standard for the diagnosis and classification of different forms
of renal osteodystrophy, indeed it is the only technique able to
provide comprehensive information on static and dynamic param-
eters of turnover, cortical and trabecular microarchitecture, and
mineralization defects. In particular, in clinical practice, bone bi-
opsy yields relevant indications to

support therapeutic choices in CKD impacting the management
and prognosis of uremic patients.

Objective of the symposium will be to provide all participants with
an in-depth and thus educational growth on prevention, diagnosis,
and therapy of osteoporosis in the chronic kidney disease based
on the latest evidence in the literature, but also offer the nec-
essary tools to create a fruitful multidisciplinary collaboration,
which is essential to improve care for our patients.
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NSS32
BONE BIOPSY: HOW, WHEN, AND WHY PERFORM
IT IN CKD PATIENTS?

M. Haarhaus'

'Karolinska Institutet, CLINTEC, Division of Renal Medicine,
Stockholm, Sweden

Chronic kidney disease (CKD) is a state of premature aging.
Features of senescence, including cardiovascular disease and
increased skeletal fragility, are common manifestations of CKD.
Fracture risk and cardiovascular mortality aremultifold higher in
CKD than in the age-matched general population. While primary
and secondary forms of osteoporosis frequently coincide with
CKD, CKD-associated complex disturbances of mineral metabo-
lism, termed CKD - mineral and bone disorder (MBD), increase
bone fragility even further.
CKD-MBD is characterized by biochemical alterations of mineral
metabolism, vascular pathology, and disturbed bone metabolism.
Based on bone histomorphometry, skeletal manifestations of
CKD-MBD are described as disturbances of bone turnover, min-
eralization, and volume, collectively termed renal osteodystrophy
(ROD).
Management of CKD-MBD differs largely, depending on its hio-
chemical, vascular, and skeletal manifestations. Non-invasive
diagnostic criteria have been developed to support therapeutic
decision making, however, regarding ROD, non-invasive methods
lack the ability to sufficiently differentiate between high and low
turnover and absence or presence of disturbed mineralization.
Thus, an iliac crest bone biopsy for histomorphometric analysis
has been described as the gold standard for diagnosis of ROD.
Despite its ability to diagnose different forms of ROD with high
precision, a bone biopsy has several disadvantages, rendering
it not an optimal diagnostic tool for every day clinical practice.
Furthermore, expertise to perform classical histomorphometry is
rare, causing long waiting times for diagnostic results.

It is thus of importance to integrate bone biopsies in a
wider armament of diagnostic tools for the management of
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manifestations of CKD-MBD. Acknowledging the exceptionally
high burden of fragility fractures and cardiovascular disease
in CKD, recent development has shifted from a nihilistic to a
more active approach to therapy and prevention despite the
paucity of large interventional trials specifically targeting the
CKD population. While earlier clinical guidelines specified clear
indications for bone biopsies, based on pathophysiological
considerations, current guidelines are less specific, but define
indications by the relevance of the biopsy for clinical decision
making.

| will discuss recent developments within skeletal diagnostics for
CKD-MBD with a strong orientation towards the clinical manage-
ment of its main manifestations, i.e. fragility fractures and cardio-
vascular disease. | will further discuss current clinical indications
for bone biopsies in cKD and how to integrate results into the
clinical management of patients with CKD.

NSS33
EPIDEMIOLOGY OF VD IN RHEUMATIC DISEASES

P._Clark’

'Director Clinical Epidemiology Unit, Federico Gomez Hospital,
UNAM, Mexico , Mexico

Vitamin D has been a hot spot over the last 2 or 3 decades not
only in its effects on bone and mineral metabolism. Its deficiency
can lead to rickets, osteomalacia and osteoporosis, mainly medi-
ated by secondary hyperparathyroidism, but also to the possible
association of this pro hormone in many diseases in which, the
immune system is compromised as in the case of the rheumatic
diseases.

Various effects on several components of the innate and adap-
tative immune system has been reported as the effects of VDR
activation the proliferation, function and differentiation of im-
mune cells: however, the role of VD either in prevention or/and
treatment of rheumatic diseases is inconclusive due to several
confounders as the coexistence with comorbidities, lack of sun
exposure or outdoor activities.

There are few epidemiological studies regarding the epidemiol-
ogy of VD deficiency and rheumatic diseases. In a recent review
from N. Charoenngam (Vitamin D and Rheumatic Diseases: a Re-
view of Clinical Evidence. Int. J. Mol, Sci 2021, 22) some data are
found:

In Rheumatoid Arthritis, multiple observational studies have
shown the association of VD status with the incidence and se-
verity of RA. Women in the highest tertile of VD intake had lower
risk for RA by 33% compared with those in the lowest tertile. In
Systemic Lupus Erythematosus, a low level of serum 25 (OH)D
has been associated with deficiency in many case-control stud-
ies. Nonetheless in the Nurses’ Health Studies | and Il, of 186,389
women and 190 incident SLE patients, there was no association
between VD intake and risk of incident SLE.

Regarding the Spondyloarthropathies, low levels of serum 25
(OH)D have been observed in patients with AS and IBD compared
with healthy individuals.
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In Gout and Hyperuricemia, a meta-analysis of 7 cross sectional
studies in individuals with increased serum uric acid has been
associated with deficiency/insufficiency of VD.

In Osteoarthritis and other rheumatic diseases, as well as in fibro-
myalgia some studies found the association of disease with low
levels of VD.

This association, however, still controversial since the reported
literature is controversial, while some studies find this correlation
some other don't. The primary studies as well as meta-analy-
sis have several methodological limitations and further studies
carefully designed are needed to find the evidence of this clinical
question.

NSS34
VITAMIN D AND SYSTEMIC LUPUS ERYTHEMATOSUS, ANTI-
PHOSPHOLIPID SYNDROME, AND SYSTEMIC SCLEROSIS

J. L. A. Morales Torres’

"Rheumatologist, Hospital Aranda de la Parra, Ledn, Mexico

Immunomodulatory effects of Vitamin D (VD) are well recognized,
beyond its importance on bone homeostasis. Effects on immune
cells, through interactions with VD Receptor expressed on them,
are well known. Patients with Systemic Lupus Erythematosus
(SLE); antiphospholipid syndrome (APS) and systemic sclerosis
(SS), show a higher frequency of VD insufficiency and deficiency,
when compared with healthy controls, and hypovitaminosis D
is associated with more active disease and cardiovascular risk
in SLE; more thrombotic events in APS and with clinical and
serological features of SS. Although randomized clinical trials of
supplementation with VD in those diseases are scant and results
inconsistent, it is generally accepted that patients with SLE, APS
and SS should maintain a serum 25-OH-D level of at least 30 ng/
ml to preserve bone health and possibly 40-60 ng/ml for immune
and overall health.

NSS35
VITAMIN D LEVELS IN PATIENTS WITH
RHEUMATOID ARTHRITIS

0. D. Messina’

"IRO Medical Research Centre, Buenos Aires, Argentina

Rheumatoid arthritis (RA) ia an autoimmune disorders marked by
characteristic chronic inflammation of joints in addition of sys-
temic manifestations. Vitamin D is really an hormone rather than
a vitamin with immunomodulatory properties and its deficiency
has a significant role in the clinical course of RA . Vitamin D defi-
ciency was observed in up to 50% of the patients with RA . Vitamin
D deficiency is significantly correlated with disease severity of RA
and with DAS28 values .

Main reasons of VtD low levels are , nutritional factors long term
glucocorticoid therapy and age related factors in patients with
RA . The nuclear vitamin D receptor )VDR= for 1'25)=H=2D3 is
expressed by many cells within the immune system both in innate
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and adaptive immunity .

Lee et al showed a correlation between VitD levels and RA activity
and published a meta analysis with a deficiency of the 55.2% of
patients with RA vs 33.2 in the general population .Cecchetti et
al shoed similar results in the COMEDRA study . It is advisable to
maintain VitD serum levels : 30 ng-ml )75nmol -Lt= and possibly
: than 40 ng -ml to achieve maximal benefits from VitD actions in
immune health and overall health

NSS36
FOLLOW-UP THROUGH IMAGINOLOGICAL ASSESSMENT: ADXA,
TBS, RX, VFA, 3D-DXA AND QCT

B. Muzzi Camargos'
"Rede Materdei Salde, Belo Horizonte , Brazil

Patients eligible to receive bone anabolic therapy have peculiar-
ities linked to degenerative diseases of the spine, fractures and
advanced age compared to those patients eligible for oral bis-
phosphonates. These peculiarities imply on artifactual findings
that may interfere with imaging assessment.

Areal DXA is specially affected by lumbar spine degenerative dis-
eases and by calcification of abdominal aorta. Fractures within
the L1L4 segment are common but can me neutralized by soft-
ware resources. The DXA software is able to apply vertebra ex-
clusion, thus reducing the influence of a crushed vertebra on the
segment studied. The exclusion criteria is either visual or numer-
ical. If there is a visible fracture or T-score discrepancy (above
1,0 SD T-score) within L1L4 segment, the corresponding vertebra
shall be excluded. Other sites like proximal femur and forearm
can be used for diagnosis when lumbar spine is impaired for DXA
purposes.

TBS is less affected by degenerative diseases and than aDXA.
However, it is also affected when there is a massive influence of
these artifactual changes within the sites of interest. On prima-
ry osteoporosis, TBS predicts fracture independent of BMD and
other CRFs, including FRAX. TBS adds predictive value alongside
FRAX and/or BMD T-score and the greatest utility is for patients
close to an intervention threshold. On secondary osteoporosis,
TBS predicts fracture associated with secondary osteoporosis,
such as in type 2 diabetes, chronic kidney disease and rheuma-
tological conditions. TBS adds value when monitoring the skele-
tal response to aromatase inhibitors and glucocorticoids. TBS is
useful for stratifying osteoporosis treatment and for monitoring
individual response to treatments including denosumab, PTH/
PTH analogues and romosozumab.

Plain radiographic X-ray and VFA are useful tools for spine fracture
identification. VFA can be done in the same device of aDXA thus it
is a practical and low radiation exposure method. VFA lacks preci-
sion when the vertebral fractures are in lower grade, classified as
mild deformities within the vertebral body. This limitation is due
the lower resolution. Plain X-ray radiographs are performed on a
separate device from densitometers. But it is considered of high-
er resolution than aDXA. It allows radiographs to identify even
mild compression vertebral fractures. VFA has limitations also on
higher spine because of other structures and scoliosis. Patients
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on anabolic therapy usually have vertebral fractures assessed by
CT and MRI or even plain radiographs. Therefore, VFA might be
more useful on fracture-free and low density patients, not submit-
ted to a thorough imaging investigation.

3D-DXA and QCT are analogue methods. The first one is a DXA-
based method which based it's ROC curve on QCT images. Both
target bone quality rather than bone density. Although well recog-
nized, their clinical use is less popular than the othwer methods
listed above.
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NSS37
CLINICAL MANAGEMENT OF PATIENTS UNDER
ANABOLIC THERAPY

A. M. Cheung'

'Staff, General Internal Medicine and Endocrinology, Department
of Medicine and Joint Department of Medical Imaging University
Health Network and Sinai Health System, Toronto , Canada

Anabolic therapies are revolutionizing osteoporosis treatment.
We can now build bone tissue, rather than just preventing its loss.
This session will address who should receive anabolic therapy
based on various international guidelines, how long they should
receive it for, and how to manage patients receiving anabolic ther-
apy. We will also discuss what laboratory tests/ bone biomarkers
may be helpful while on therapy, and things to look out for in the
management of these patients. We will also discuss what thera-
pies to consider after completion of the course of anabolic ther-
apy, and whether and when to consider re-use of another course
of anabolic therapy.

References:

*  Russow G, Jahn D, Appelt J, Mardian S, Tsitsilonis S, Keller
J. Anabolic Therapies in Osteoporosis and Bone Regener-
ation. Int J Mol Sci. 2018 Dec 26;20(1):83. doi: 10.3390/
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«  Bandeira L, Lewiecki EM. Anabolic therapy for osteoporosis:
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NSS38
HOW TO WRITE A NARRATIVE REVIEW

S. Sabico’

'"Professor, King Saud University, Riyadh , Saudi Arabia

Among the literature reviews found in peer-reviewed journals, nar-
rative reviews are undoubtedly the most common type and easiest
to draft. As a survey of select, previously published data on a cer-
tain topic, narrative reviews also require less resources compared
to original articles, with the exception perhaps, of consensus/
position statements, a type of narrative review which requires an
assembly of experts, usually commissioned by medical societies
that will serve as practitioner guidelines for a specific disease.
Narrative reviews published in high impact journals are almost
always by invitation (solicited), but most journals encourage
narrative reviews from early-career researchers. While narrative
reviews are non-systematic and less rigorous, it should neverthe-
less be structured with a topic that is both timely and relevant to
the intended audience. Conventionally, narrative reviews need to
first have a defined scope and audience, a planned search of liter-
ature taking into consideration the level of evidence, time period
and outcomes, to name a few. These selected studies can then be
structured and synthesized according to themes and relevance,
creating the backbone or outline of the review. Lastly, narrative
reviews should conclude with statements that match the intended
purpose, in light of the available evidence presented, highlighting
the gaps that need further research.

NSS39
HOW TO WRITE A SYSTEMATIC REVIEW AND
META-ANALYSIS

G. Honvo'?

'Assistant Professor of Epidemiology and Public Health, Uni-
versity of Abomey-Calavi, Department of Biodemical Sciences,
Abomey-Calavi, Benin, 2Collaborator University of Liége, Division
of Public Health, Epidemiology and Health Economics, Liege,
Belgium

Systematic reviews play an important role in clinical medicine
and clinical epidemiology, and particularly in the development of
clinical guidelines. In fact, they are considered the highest level
of evidence for informing clinical and public health decisions. As
such, they have become one of the most important types of stud-
ies published in the scientific literature over the past decades.
However, while there has been a dramatic increase in the number
of systematic review articles, reports have shown decrease in
the quality of these publications. This presentation aims to dis-
cuss how to write a good systematic review and meta-analysis
article, and particularly errors to avoid (or good writing practices
to adopt) in drafting systematic review manuscripts for submis-
sion to scientific Journals. Drawing from extensive experience
in peer-reviewing systematic review and meta-analysis articles,
as well as in handling this type of research papers as Academic
Editor for scientific Journals, the speaker intends to share with
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the audience some major issues usually seen in systematic re-
view and meta-analyses manuscripts, that should be avoided in
preparing these manuscripts. The presentation will specifically
cover issues related to guidelines for systematic reviews and me-
ta-analyses, formulation of research question/objective, selec-
tion criteria, search strategies, data synthesis/analysis, and more
generally the reporting of the methods section of a systematic
review article.

NSS40
HOW TO WRITE AN UMBRELLA REVIEW

N. Veronese'

Professor, University of Palermo, Palermo, Italy

An umbrella review is a review of systematic reviews or me-
ta-analyses. Some researchers propose that a useful strategy in
the rain of evidence. Writing an umbrella review involves a me-
ticulous and structured approach to assimilate and evaluate a
broad spectrum of evidence from previously conducted system-
atic reviews and meta-analyses. The initial step entails defining
a well-focused research question to guide the literature search
and inclusion criteria. Critical appraisal is fundamental in assess-
ing the methodological quality and bias of the included reviews.
Utilizing established tools, such as AMSTAR, helps in evaluating
the rigor of each review, aiding in the selection of high-quality
evidence. Transparency in reporting the search process, inclu-
sion criteria, and methodological assessments is imperative to
enhance the credibility and reproducibility of an umbrella review.
Synthesizing evidence from diverse reviews requires a meticulous
data extraction process. The umbrella review also provides an op-
portunity to explore sources of heterogeneity among reviews and
potential biases. In the final stages, a comprehensive narrative or
quantitative synthesis is crafted to present a cohesive overview of
the evidence landscape. Emphasizing clarity and accessibility in
conveying the findings ensures that the umbrella review serves as
a valuable resource for clinicians, researchers, and policymakers.
In conclusion, crafting an umbrella review demands a rigorous
and systematic approach from formulating a precise research
question to synthesizing evidence and transparently reporting the
methodology. This methodological precision enhances the utility
of the umbrella review in guiding future research directions and
informing evidence-based practice.

NSS41
WHAT IS ‘CLINICAL AlI' AND HOW IS IT USED IN
OSTEOPOROSIS?

N. Fuggle’

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

The field of artificial intelligence is not new, but with the advent of
high-speed computing, novel algorithmic architectures and large,
multi-modal datasets, there is growing excitement around this
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technology and it's potential ability to impact healthcare.

In this session we will demystify the jargon which surrounds Al
and look at the opportunities for deployment in clinical practice.
To date, the majority of examples of Clinical Al tools approved
for use in clinical practice have been in the field of imaging, due
to the presence of large libraries to supply training datasets and,
in the UK, these include products to assist with mammography
assessment and analysis of CT brain scans for the presence of
ischaemic stroke.

A similar trend for the development of Al ‘Software as a Medical
Device’ (SaMD) exists in the field of osteoporosis, although Al and
machine learning have been used for the development of risk pre-
diction algorithms, and the analyses of muti-omic datasets for
potential therapeutic targets.

Imaging studies to date have focused on utilising DXA images to
improve fracture prediction beyond bone mineral density (BMD),
opportunistic measurement of BMD from routinely performed
imaging, opportunistic identification of vertebral fractures from
routinely performed imaging and the derivation of bone microar-
chitectural features from alternative imaging modalities.

Despite the excitement, there are substantial challenges which
must be borne in mind and addressed as the field moves forward,
including issues around data privacy, establishing clear lines of
accountability and working towards explainability of these ‘black
boxes'.

NSS42

ETHICAL CONSIDERATIONS WHEN USING OF Al
IN CLINICAL PRACTICE

L. The Artificial Intelligence Ethics Team'

1Alan Turing Institute, London, United Kingdom

The ethics of artificial intelligence is often depicted as relating
to white robots interacting with humans via versions of Michel-
angelo’s ‘Creation of Adam’ in which a mechanical digit connects
with a human finger. However, the reality of the field lies not in
robotics, but in the careful consideration of the ethical issues
surrounding the development and deployment of mathematical
algorithms or software which are used to perform tasks normally
requiring human levels of intelligence, including weighing the ben-
efits against the substantial risks.

There is a dualism to artificial intelligence with the same tech-
niques used, on the one hand, to seek patterns in healthcare data
to better understand human health and disease and, on the other
hand, to expound disinformation and pose threats to cybersecu-
rity. Al ethics is used to map the path between these potential
benefits and possible harms via the consideration of ethical prin-
ciples in this context.

Furthermore, as Al develops, the deferral of decision-making to
these tools has the potential to lead a loss of autonomy, inter-
personal interaction and human agency. At worst, Al has the po-
tential to violate human rights, the the use of an individual's data
without permission violating their right to privacy and the repro-

@ (O I0F-ESCEO

2024 LONDON

duction of unfair or discriminatory patterns in data entrenching
health disparities and clinical biases, leading to discrimination.

Other ethical questions to consider in the present include:
+ How will the current driving forces of Al excitement bear upon
the use of Al by future generations?
+ How will legal and regulatory frameworks stay abreast of the
rapidly developing landscape of technological advancement?

Indeed, with the burgeoning excitement around the deployment
of artificial intelligence in healthcare and clinical practice, must
come a rigorous and thoughtful consideration of the ethical, reg-
ulatory and legal implications of using these tools and the devel-
opment of frameworks which address the above questions, risks
and concerns.

NSS43

ARTIFICIAL INTELLIGENCE IN OSTEOPOROSIS:
INCLUDING A CASE STUDY OF VERTEBRAL
FRACTURE DETECTION: Al FOR VERTEBRAL
FRACTURE SCREENING: A UK PERSPECTIVE -
FINDINGS OF THE ADOPT STUDY

K. Javaid'

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

Fracture Liaison Services (FLSs) are widely endorsed for the pro-
vision of secondary fracture prevention in adults who have recent-
ly been diagnosed with a fragility fracture. Identifying patients
with non-spinal fractures is relatively straightforward. However,
there are unique challenges in the identification of adults with
vertebral fractures, who are often at a very high fracture risk. The
widespread use of CT scanning in general clinical practice repre-
sent a potential opportunity to help close this care gap. There is
mounting evidence that a significant number of adults have radio-
logical vertebral fractures that are not being reported or actioned
to mitigate the patient’s fracture risk. This oversight represents
a missed opportunity to prevent avoidable fractures in the short
and longer term.

Several Al models have been trained and tested to identify patients
with moderate and severe vertebral fractures. However, there is a
paucity of data describing implications from the real-world im-
plementation of these models into routine clinical practice. The
ADOPT study, funded by the UK NIHR, is a programme of work
specifically designed to test the implementation and performance
of an Al model for detecting vertebral fractures (Nanox-Al) across
five public hospitals in the NHS. In this symposium, we will share
insights around the specific challenges of obtaining local infor-
mation governance approvals, integrating the software with local
radiology systems, clinical training on the detection of vertebral
fractures, patient co-production of clinical pathways and service
improvement. We will also discuss the performance of the Al
model in comparison with routine radiological reports and local
radiology re-reading using different sensitivity and specificity set-
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tings of the Al model, including impacts on the local FLS work-
force.

NSS44

GLOBAL EXPERIENCES IN FLS IMPLEMENTATION
AND SECONDARY FRACTURE PREVENTION IN
POLICY - ASIA-PACIFIC

M. Chandran’

'Singapore General Hospital, Osteoporosis and Bone Metabolism
Unit, Department of Endocrinology, Singapore, Singapore

By 2050, the number of hip fractures is projected to increase to in
the Asia Pacific region from 1.13 million in 2018, to 2.54 million
in 2050, resulting in staggering projected costs of almost USD 13
billion'2. Implementation of Fracture Liaison Services has seen an
increase from 96 FLS mapped on the Capture the Fracture® Map
of Best Practice at the beginning of 2020 to 227 at the beginning
of 2024. Regional initiatives such as APCO provide resources for
osteoporosis and fragility fracture management such as the Bone
Health QI Toolkit launched in 20223. Together, IOF and APCO are
developing a 2023 update to the 2013 Asia-Pacific Bone Health
Regional Audit, with work starting in 20232 These efforts are
promising, and must be continued with support from all levels of
decision-making to prepare for the projected more than doubling
of hip fractures in the region by 2050.

1. Cheung, C.-L., et al., An updated hip fracture projection in Asia:
The Asian Federation of Osteoporosis Societies study. Osteopo-
rosis and sarcopenia, 2018. 4(1): p. 16-21.

2. International Osteoporosis Foundation. Landmark agreement
between IOF and APCO to develop Asia-Pacific Bone Health Re-
gional Audit 2023. Available at https://www.osteoporosis.founda-
tion/news/landmark-agreement-between-iof-and-apco-develop-

asia-pacific-bone-health-regional-audit-2023. (Accessed January
2024).

3. Asia-Pacific Consortium on Osteoporosis. APCO Bone Health

Ql Toolkit. 2022. Available at https://apcobonehealth.org/apco-
bone-health-gi-tool-kit/. (Accessed January 2024).

NSS45

GLOBAL EXPERIENCES IN FLS IMPLEMENTATION
AND SECONDARY FRACTURE PREVENTION IN
POLICY - EUROPE

M. L. Brandi’

'Fondazione FIRMO and Observatory for Fragility Fractures,
Florence, ltaly

Fragility fractures are a major concern for public health in Italy
with approximately 570,000 fragility fractures per year, with as-
sociated costs of €9.5 billion in 2019'. Guidelines have been
developed for the diagnosis, risk assessment, treatment, and
management of fragility fractures in Italy2. Recent initiatives to
track the burden of fragility fractures have been developed, such
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as the Fragility Fracture Observatory which acts as a monitoring
centre for the epidemiology of fragility fractures in Italy. Despite
these encouraging advances, additional work needs to be done as
more than 2 million Italian women at high risk of fracture remain
untreated for osteoporosis and only 10% of Italian hospitals have
a Fracture Liaison Service (FLS).

1. International Osteoporosis Foundation. Solutions for Fracture

Prevention in Italy. 2022. Available at https://www.osteoporosis.

foundation/sites/iofbonehealth/files/2023-01/2022_country
profile_it.pdf. (Accessed January 2024).

2. Sistema Nazionale per le Linee Guida. Diagnosi, stratificazione
del rischio e continuita assistenziale delle fratture da fragilita.
Available at: https:/www.iss.it/documents/20126/8331678/LG-

392_Fratture-da-Fragilit%C3%A0_v3.pdf/4e697d88-35ea-3130-
b2e7-60cad527c10d?t=1677495524202 (Accessed January

2024).

NSS46

GLOBAL EXPERIENCES IN FLS IMPLEMENTATION
AND SECONDARY FRACTURE PREVENTION IN
POLICY — NORTH AMERICA

F. Jiwa'

'Osteoporosis Canada, Toronto, Canada

Fragility fractures are a major concern for public health in Can-
ada with approximately 130,000 fragility fractures per year and
2.2 million people above 40 years old living with osteoporosis’.
Canadian Clinical Practice Guidelines for screening, fracture risk
assessment, treatment, and management of patients with oste-
oporosis and fragility fractures were developed in 2010 and up-
dated in 20232 Osteoporosis Canada’s FLS Registry audits and
maps FLS that meet the 8 essential elements of Fracture Liaison
Services, which are equally represented on the Capture the Frac-
ture® Map of Best Practice. Additional work in Canada needs
to be undertaken as less than 20% of the Canadians who have a
fragility fracture receive an osteoporosis diagnosis, bone mineral
density test, or an osteoporosis medication prescription within
the following year post-fracture’.

1. Osteoporosis and related fractures in Canada: report from
the Canadian Chronic Disease Surveillance System. Ottawa:
Public Health Agency of Canada; 2020:1-85. Available: https:/
www.canada.ca/content/dam/phac-aspc/documents/services/
publications/diseases-conditions/osteoporosis-related-frac-
tures-2020/osteoporosis-related-fractures-2020.pdf  (accessed
January 2024).

2. Morin SN, Feldman S, Funnell L, et al. Clinical practice guide-
line for management of osteoporosis and fracture prevention
in Canada: 2023 update. CMAJ. 2023;195(39):E1333-E1348.
doi:10.1503/cmaj.221647.
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GLOBAL EXPERIENCES IN FLS IMPLEMENTATION
AND SECONDARY FRACTURE PREVENTION IN
POLICY - LATIN AMERICA

P.Clark’

'School of Medicine, National University of Mexico (UNAM),
Mexico City , Mexico

Health care costs of managing low bone density (osteopenia/
osteoporosis) plus caring for fragility fractures in Mexico was
estimated at 411 million USD in 2010, with an expected rise of
42% by 2020'. The number of Fracture Liaison Services part of
the Capture the Fracture® Network has nearly tripled from 47 at
the beginning of 2020 to 136 at the beginning of 2024. Ten years
after the first regional audit report for the Latin American region
in 2012, the International Osteoporosis Foundation published the
LATAM Audit 2021, which highlights both the increase in avail-
ability of diagnostic tools and pharmacological and non-pharma-
cological treatment alternatives, as well as the strong need for
national epidemiological data to drive policy change?.

1. Carlos F, Clark P, Galindo-Suarez RM, Chico-Barba LG (2013)
Health care costs of osteopenia, osteoporosis, and fragility frac-
tures in Mexico. Archives of osteoporosis 8 (1):1-9. doi:10.1007/
s11657-013-0125-4

2. International Osteoporosis Foundation. Epidemiologia, cos-
to e impacto de la osteoporosis y las fracturas por fragilidad.
Available at https://www.osteoporosis.foundation/sites/iofbone-
health/files/2022-09/LATAM%20Audit%202021%20-%20Sec-

Ci%C3%B3n%20General%20-%20FINAL.pdf. (Accessed January
2024).

NSS48
SENIOR CONTRIBUTIONS TO FRAILTY, NUTRITION
AND PHYSICAL ACTIVITY

F. Buckinx'

"WHO Collaborating Center for Public Health aspects of muscu-
lo-skeletal health and ageing, Division of Public Health, Epidemi-
ology and Health Economics, University of Liége, Liége, Belgium

The SENIOR (“Sample of Elderly Nursing homes Individuals: an
Observational Research”) study is a prospective follow-up of a
cohort of more than 600 people living in nursing homes in Bel-
gium, which started in 2013. Its primary objective was to improve
understanding of the risk factors, consequences, and dynamics
of frailty. In addition, it aimed to explore strategies for managing
frailty in order to reduce the incidence of adverse health events.
This symposium will present the key findings from this cohort,
enriched by the comprehensive annual collection of demographic,
clinical, and anamnestic data.

First, the symposium will address the cross-sectional dimension,
highlighting the prevalence of frailty using different diagnostic
tools. The variables associated with frailty in the SENIOR cohort
will be presented, with a particular focus on muscle strength,
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sarcopenia, and agism. The longitudinal aspect will then unfold,
identifying adverse health events, key risk factors, and their inter-
actions within the first three years of monitoring this cohort.

In addition, the symposium will emphasise the fundamental role
of nutrition and physical activity in the management of frailty and
present findings from the SENIOR cohort in these areas. In terms
of nutrition, a meticulous investigation present precise energy
intake using the food-weighing method, as well as revealing en-
ergy expenditure using indirect calorimetry in nursing home resi-
dents. In particular, it will shed light on the complex relationship
between psycho-emotional factors and food intake. Shifting the
focus on physical activity, the symposium will highlight the im-
portance of promoting qualitative physical activities in nursing
homes to improve residents' quality of life. It will consider strate-
gies to improve the motivational context of group physical activity
sessions. It will aslo explore the feasibility and impact of innova-
tive physical activity programmes, based on the development of
novel approaches such as a giant play mat or the organisation of
competitions within nursing homes.

The richness of the demographic, clinical, and anamnestic data
collected annually makes this cohort of great interest to the sci-
entific community. The SENIOR study has the potential to fill im-
portant gaps in the frailty literature.

NSS49
SARCOPHAGE CONTRIBUTIONS TO SARCOPENIA,
MALNUTRITION AND QUALITY OF LIFE

C. Beaudart’

"Department of Biomedical Sciences, Clinical Pharmacology
and Toxicology Research Unit, Namur Research Institute for Life
Sciences (NARILIS), Faculty of Medicine, University of Namur,
Namur, Belgium

The Sarcopenia and Physical Impairment with Advancing Age
(SarcoPhage) prospective cohort study, initiated in 2013 in Liege,
Belgium, enrolled 534 community-dwelling individuals aged 65
years and older. The study initially aimed to evaluate the short
and medium-term health and functional consequences of sarco-
penia. Over a decade of meticulous follow-up with annual assess-
ments, this study has produced over 25 scientific publications,
prompting a comprehensive reflection on its diverse outputs and
original data.

Pr. Charlotte Beaudart will present the study's most significant
scientific achievements, with a focus on key findings that have
shaped the field. First, early publications from the SarcoPhage
study will be presented, as those investigated variations in sar-
copenia prevalence using different tools for measuring muscle
mass, strength, and physical performance, as well as diverse cut-
offs for parameter assessment, yielding highly cited papers. Sub-
sequently, this cohort study played a crucial role in developing, in
2015, the first health-related quality of life questionnaire tailored
for sarcopenia, i.e. the SarQoL. Today, this questionnaire is avail-
able in 35 languages, widely employed by researchers and clini-
cians globally, and endorsed by the European Society for Clinical
and Economic Aspects of Osteoporosis, Osteoarthritis and Mus-
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culoskeletal Diseases (ESCEO) as the sole validated health-relat-
ed quality of life questionnaire for sarcopenia. Beyond assess-
ing the repercussions of sarcopenia on physical parameters and
quality of life, the SarcoPhage study also delved into malnutrition
research. Significantly, the study revealed the profound impact of
malnutrition on both the onset of sarcopenia and mortality. More
recently, the study has also explored the World Health Organiza-
tion's emerging concept of Intrinsic Capacities within its Healthy
Ageing program.

In this symposium, an overview of the SarcoPhage Study will be
presented, highlighting its pivotal scientific achievements and
key findings. Emphasis will be placed on how these discoveries
have contributed to advancing the broader research landscape on
healthy ageing.

NSS50

THE SENIOR AND SARCOPHAGE COHORTS TO
STUDY COVID AND LONG-TERM MORTALITY
C. Demonceau’

'"WHO Collaborating Center for Public Health aspects of muscu-
lo-skeletal health and ageing, Division of Public Health, Epidemi-
ology and Health Economics, University of Liége, Liége, Belgium

The SENIOR (“Sample of Elderly Nursing homes Individuals: an
Observational Research”) and the SarcoPhAge (Sarcopenia and
Physical Impairment with Advancing Age) are two Belgian prospec-
tive cohort studies with a duration of 8 and 10 years, respectively.
While a direct comparison of these two cohorts is challenging
due to inherent differences in their composition, this symposium
offers a unique opportunity to place the results of both in par-
allel, taking advantage of the rich longitudinal data collected.
This symposium will first highlight the associations, or lack
thereof, between frailty, sarcopenia and their related compo-
nents in the context of the Covid-19 pandemic and how these
factors may influence the incidence and severity of the Covid-19.
The symposium will also focus on long-term mortality within
these cohorts. By using longitudinal data over different follow-up
periods, we have identified factors associated with 8- and 10-year
mortality, providing new insights for a comprehensive under-
standing of the dynamics of mortality in the older population.
The wealth of data provided by these cohorts not only offers new
insights into the vulnerabilities and health trajectories of older
people but also provide major information for tailoring public
health interventions for older people in our communities.

NSSS51

TREATMENT INDUCED OSTEOPOROSIS IN WOMEN
WITH BREAST CANCER

P. Hadji'

'Head of the Frankfurt Center of Bone Health, Frankfurt, Germa-
ny

Osteoporosis is one of the most frequent diseases in postmeno-
pausal women leading to an increased fracture risk due to the
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physiologic loss of the bone protective effects of estrogen. Here-
by, several risk factors for fracture such as prevalent fracture, low
BMD, age, family history, use of glucocorticoid use etc. have been
identified. Additionally, the further reduction of endogenous es-
trogens with chemotherapy (CHT), GnRH-Analogues or aromatase
inhibitors (Al) continuously increases fracture risk. Breast cancer
(BC) on the other hand is the most frequent cancer type in wom-
en. Recent reports indicated a continuous increased incidence
while mortality, due to early diagnosis and treatment improve-
ments is decreasing. Dependent on specific tumor characteris-
tics, 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 inhibi-
tor (Al) reduces residual serum endogenous estrogen level and is
associated with a decrease of bone mineral density (BMD) and in-
creased fracture risk. Independent of the type of Al administered,
bone loss is 2-3-fold increase compared to healthy, age matched
postmenopausal 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 summarize the current knowledge on CTIBL and
fracturing risk and indicates current treatment guidelines and in-
tervention options.

NSS52

THE IMPACT OF ANDROGEN DEPRIVATION
THERAPY ON BONE HEALTH IN PATIENTS WITH
PROSTATE CANCER

J. E. Brown'

Division of Clinical Medicine, University of Sheffield, Sheffield ,
United Kingdom

Around 1in 8 men will experience prostate cancer (PC) in their life-
time. Endocrine-based treatment including androgen deprivation
therapy (ADT) has proven to be a mainstay of PC management
for many years and many patients now receive ADT throughout
their cancer journey. Whilst successful in reducing testosterone
levels and improving PC survival, ADT is associated with negative
impacts on bone health, leading to bone loss and consequent in-
creased risk of osteoporotic fracture.

Many newer systemic therapies for PC have been introduced in re-
cent years and patients may now live with their disease for many
years, but these treatments may themselves cause detrimental
effects on the skeleton. The long-term consequences of treat-
ment are therefore of increasing importance. However, these PC
patients are often not routinely referred to bone specialists for op-
timisation of their bone health, despite the fact that the resulting
increased risks of osteoporotic fragility fractures (often requiring
hospitalisation) represent substantial problems for patients and
healthcare systems.
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Bone loss (reduction in areal bone density) is easily measured
using dual energy x-ray absorptiometry and more recent technol-
ogy (eg high resolution peripheral quantitative computed tomog-
raphy), shows that ADT not only reduces areal bone density, but
also volumetric bone density and also impairs the mechanical
properties of bone.

Bone loss can be prevented or repaired using bone targeted
agents such as bisphosphonates or the fully humanised antibody,
denosumab. The detailed guidance for managing the skeletal
health of patients receiving ADT will be discussed in the light of
current treatment pathways for PC patients.

NSS53
CURRENT GUIDELINE DEPENDENT TREATMENT OF
BONE METASTASIS

C. Confavreux'?

'INSERM UMR 1033 - LYOS, Université Claude Bernard Lyon 1,
Lyon, France, 2Bone Metastasis Expert Center (CEMOS), Depart-
ment of Rheumatology, Hospices Civils de Lyon, Lyon, France

Bone is the third most common site for solid cancer metastasis.
Metastases to the bone can cause severe pain, pathological frac-
tures of the long bones and spine, and may even lead to spinal
cord compression or hypercalcemia. These complications can
result in the suspension of oncological treatment, bed rest, loss
of autonomy, and require specific and heavy care involving radio-
therapy, surgery, or interventional radiology. Therefore, it is cru-
cial for clinicians to take all necessary measures to prevent skel-
etal-related events. Along with local treatments and oncological
therapy, the use of systemic anti-resorbing agents (ARA) such as
zoledronic acid and denosumab has proven effective in reducing
the occurrence of bone events in solid tumors.

Trials with ARAs were conducted approximately fifteen years ago,
utilizing a 24-month monthly administration schedule in patients
with a low survival expectancy. Today, we are witnessing remark-
able progress in oncology that is improving patient survival and
bone response. This progress is causing us to reconsider our use
of ARAs in bone metastases, in order to optimize the balance be-
tween benefits and risks (such as osteonecrosis of the jaw and
atypical fractures) and enable long-term bone management for
patients. These developments raise new questions for rheuma-
tologists. How to interact cross-functionally with the oncologist?
How to evaluate and re-evaluate the risk of fracture? Is it pos-
sible to space out the treatment? Is it possible to suspend it? If
so, what would be the procedures? The presentation will address
these topics and emphasize the importance of collaborative work
among physicians of different specialities, preferably during the
Bone Metastasis Multidiciplinary Meeting.

Conflict of interests :
Oncology conferences: Amgen, Lilly
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VASCULAR-BONE NEXUS: A NARRATIVE REVIEW
OF THE EVIDENCE FROM EPIDEMIOLOGICAL
STUDIES AND RANDOMISED CONTROLLED TRIALS

J. R. Lewis’

'Edith Cowan University, Perth, Australia

Background: In older individuals at higher risk of musculoskele-
tal disorders, after the skeleton, the vasculature is often the next
most calcified structure within the body. Epidemiological studies,
genetic studies and randomised controlled trials link low bone
mass and fractures with cardiovascular disease and vice versa.
Objectives: Perturbations of the vascular-bone nexus during ag-
ing and chronic disease can lead to accelerated bone loss and
vascular calcification. It is essential to improve our understanding
of these vascular-bone interactions to develop new ways to pre-
vent bone loss and vascular calcification development as well as
address the potential risk-benefit for therapeutic agents to treat
both skeletal deterioration and cardiovascular disease. Insights
from this bi-directional signalling between the blood vessels and
the skeleton are therefore essential to maintain both bone and
vascular health during ageing.

Results: We and others have published data identifying support-
ing this link and the overlap in cytokine regulation of bone and
vascular phenomena. However, these signalling pathways and ev-
idence from epidemiological studies and randomised controlled
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trials for the link remain to be poorly understood. This narrative
review will discuss how and why vascular calcification develops
and progresses, how and which blood vessels are commonly
assessed for vascular calcification and the epidemiological evi-
dence for the temporal nature of the relationship between vascu-
lar calcification and measures of bone health and fracture. The
review will also discuss and summarise the effects of bone active
medications on vascular calcification and cardiovascular events
from randomised controlled trials and will discuss the latest ad-
vanced in the field of vascular-bone assessment and the clinical
implications of this work.

Conclusions: This presentation will provide an overview of the
current literature of the vascular-bone nexus including new ad-
vanced in the field, existing knowledge gaps and highlight areas
for future research.

NSS55
BONE RESORPTION AS A SOURCE OF CALCIUM
AND PHOSPHATE IN ATHEROSCLEROSIS

G. Klein'

'University of Texas Medical Branch/Department of Orthopaedic
Surgery and Rehabilitation, Galveston, United States

Objective: Epidemiologic studies link chronic inflammatory con-
ditions with coronary artery calcification and cardiovascular dis-
ease. Limited studies indicate reduced cardiovascular and overall
mortality in patients using bisphosphonates. Since chronic in-
flammatory conditions cause bone resorption and hisphospho-
nates reduce bone resorption, bone resorption may provide the
calcium and phosphate precipitating in coronary arteries. The aim
of the study was to construct a mechanism whereby calcium and
phosphate released from bone could deposit in coronary arteries.
Materials and Methods: Searching PubMed with key words: calci-
um, phosphate, inflammation, bone, coronary artery calcium, and
calcium-sensing receptor (CaSR), | examined the fate of calcium
and phosphate entering the circulation from resorbing bone, func-
tional changes in the CaSR from children to adults, inflammatory
effects of calcium in the circulation, and known effects of calci-
um and phosphate in small arteries. Results: | reviewed
4 inflammatory conditions and burns, which are also accompa-
nied by chronic inflammation: post-menopausal osteoporosis,
spinal cord injury, osteoarthritis, and rheumatoid arthritis. Each
of the four are associated with bone loss and increased coronary
artery calcification. Children with inflammatory conditions up-reg-
ulate the CaSR in response to cytokines, causing hypocalcemic
hypoparathyroidism with hypercalciuria. When fully grown, adults
lose capacity of the CaSR to up-regulate in response to cytokines,
possibly by CaSR inhibition by phosphate binding, resulting in per-
sistence of resorbed calcium in the circulation. Calcium accumu-
lation can increase chemokine production by immune cells and
stimulate the NLRP3 inflammasome, thus perpetuating or intensi-
fying an inflammatory response. Phosphate from resorbed bone
also persists in the circulation due to a decline in Klotho with age
and inflammation. In the arterial circulation, calcium-stimulated
chemokines can initiate inflammation of lipid deposits and cal-
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cium can interact with the vascular endothelial CaSR to increase
vessel tone, causing luminal narrowing. Phosphate can initiate
osteoblastic differentiation of the vascular endothelium, produc-
ing hydroxyapatite which can incorporate the excess calcium and
phosphate. Conclusions: Bone is the likely source
of calcium and phosphate precipitating in coronary arteries. Pa-
tients with chronic inflammation should have earlier assessment
of cardiovascular function and earlier initiation of anti-resorptive
treatment or a trial of calcimimetics to reduce coronary artery
calcification. Reference: Klein GL eLife 2022 Dec 29;11:e83841.

NSS56

SARCOPENIA COMPONENTS AND DEFINITIONS:
PREVALENCE, AGREEMENT AND PREDICTIVE
CAPACITY REGARDING MORTALITY

L. Westbury'

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton , United Kingdom

Sarcopenia is characterised by the excessive loss of muscle
mass, strength and function with age. It is associated with physi-
cal disability, falls, and considerable healthcare costs. This lecture
presents findings on the prevalence and agreement between sar-
copenia definitions proposed by the Sarcopenia Definitions and
Outcomes Consortium (SDOC) and the 2019 European Working
Group on Sarcopenia in Older People (EWGSOP2), and examines
their association with earlier mortality. For example, in a multina-
tional assembly of Western cohort studies of community-dwelling
older people, sarcopenia prevalence was low for ENGSOP2 (1.1%)
and SDOC (1.7%); agreement was weak between these definitions
(kappa statistic: 0.17) (Westbury et al., JCSM 2023,14(1):565-75).
However, both definitions were strongly associated with mortality
(EWGSOP2 (hazard ratio (95% Cl: 1.76 (1.42, 2.18)), SDOC (2.75
(2.28,3.31))).

Findings on the predictive capacity of sarcopenia components re-
garding mortality will also be presented. For example, in a pooled
analysis comprising the Osteoporotic Fractures in Men Study, the
Health, Aging and Body Composition Study and the Hertfordshire
Cohort Study, grip strength (hazard ratio (95% Cl) per SD decrease:
1.14 (1.10,1.19)) and gait speed (1.21 (1.17,1.26)) were strongly
related to mortality after accounting for established mortality risk
factors. However, inclusion of grip strength and gait speed in a
Cox model which already included these established risk factors
only increased Harrell's Concordance Index from 0.69 to 0.70.
This suggests that the use of these sarcopenia components for
identifying older people at risk of earlier mortality may be limited.

NSS57
SARCOPENIA COMPONENTS AND DEFINITIONS
AS PREDICTORS OF FRACTURE RISK

N. Harvey'

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton , United Kingdom
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FRAX is the most widely used fracture risk assessment tool
which estimates an individual's 10-year probability of hip and ma-
jor osteoporotic fracture. This lecture presents recent research
exploring the relationship between sarcopenia components and
definitions and risk of incident fracture after accounting for FRAX
probability and BMD.

In the Osteoporotic Fractures in Men Study cohorts, higher gait
speed (hazard ratio (95% CI) per SD increase: 0.85 (0.79, 0.90)),
grip strength (0.77 (0.72, 0.82)) and appendicular lean mass index
(0.85(0.80,0.90)) were associated with lower risk of incident ma-
jor osteoporotic fracture (Harvey et al., JBMR 2018;33(12):2150-
7). Although associations were robust after adjustment for FRAX
probability, the ALM index association was attenuated after ad-
justment for BMD. In contrast, greater pQCT calf muscle density
was associated with lower risk of incident fracture, independent
of FRAX probability, falls and femoral neck BMD (Harvey et al.,
JBMR Plus 2022;6(12):e10696).

Sarcopenia status was predictive of incident major osteoporotic
fracture for 10 out of the 11 definitions considered (hazard ra-
tios: 1.39 - 2.07) (Harvey et al., JBMR 2021,36(7):1235-44). Asso-
ciations were robust to adjustment for FRAX probability (without
BMD); but adjustment for BMD attenuated associations, especial-
ly for sarcopenia definitions based on DXA-derived ALM.

These findings suggest that whilst physical performance mea-
sures may have a role in fracture risk assessment, the predictive
capacity of DXA ALM over and above BMD is limited. These find-
ings also demonstrate a complex interplay between measures of
bone, muscle strength, function, and quality, in determining frac-
ture risk.

NSS58
PREVALENCE AND BURDEN OF SARCOPENIA IN
SUB-SAHARAN AFRICA

K. Ward'’

'MRC Lifecourse Epidemiology Centre, University of Southamp-
ton, Southampton , United Kingdom

Little is known about the prevalence and burden of sarcopenia
and poor functional ability in low- and middle-income countries.
Given the exponential rise in adults aged over 60 years in these
populations, data are urgently required to inform potential bur-
dens of disease in coming decades.

In earlier work, among 249 women and 239 men, aged 40 years
and older from rural Gambia, the prevalence of sarcopenia was
20% (men) and 45% (women) according to the FNIH definition,
and 19% (men) and 10% (women) according to EWGSOP (Zengin
et al, JCSM 2018;9(5):920-8). These prevalences differ greatly
compared to Western populations of a similar age range. This
suggests that currently accepted international definitions of sar-
copenia may need refinement for application in this population.
The MUFASSA (Musculoskeletal Functional Ability in sub-Saharan
Africa) programme of work has collated data on over 3000 com-
munity-dwelling men and women living in urban regions of The
Gambia, Zimbabwe and South Africa. This lecture will review cur-
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rent gaps in knowledge and present recent research on the preva-
lence of sarcopenia and poor functional ability, and whether they
predict falls, frailty and disability in three contrasting countries,
at different stages of nutritional and epidemiological transition.

NSS59

CONSTRUCTION OF A PROJECT TO ASSESS
THE RISK OF FALLS BASED ON WOMEN'S
MUSCULOSKELETAL PHYSIOLOGY

0. De Matos’

'PhD, Postgraduate Program in Physical Education and Health,
Federal University of Technology, Curitiba, Brazil

There are many measures being used to predict the risk of falls
in research and clinical practice, and it is important to investigate
the usefulness and consistency of these measures, even if it is to
reduce the number of possible risk of falls indicators.

Although our research checks neuromuscular control in older
people, our main line is women's health, and in this case we
have monitoring from post-menopause to the elderly stage.
With menopause, women lose their main protective hormone for
protein synthesis, causing a rapid loss of bone and muscle mass
due to low estrogen production.

We conclude that for an effective and objective treatment of bone
and muscle loss, we need to evaluate the 3 phases of anabolism
for these tissues, which are: the dietary profile, absorption capac-
ity and nutrient fixation. Thus, I will have the opportunity to pres-
ent at the congress how all these aspects are interconnected in
a single project.

TOPICS:
+ Population-ageing;
+ Falls and expenses;
+ Primary health care;
+ Importance of musculoskeletal analysis since menopause;
+ Physiological phases of anabolism: ingestion, absorption and
fixation;

NSS60

DEVELOPMENT OF A FALL RISK ASSESSMENT
PROTOCOL BASED ON MUSCULOSKELETAL AND
COMPREHENSIVE ASSESSMENT: PROTOCOLS AND
MAIN RESULTS

B. Lenardt’

"Professor and Master degree Student in Postgraduate Program
in Physical Education and Health, Federal University of Technolo-
gy, Curitiba, Brazil

Along these lines, our study analyzed variables associated with
the risk of falls, mainly aspects of physical performance. Thus,
the objective of the project is to develop the protocol to assess
the risk of falls and fractures in frail elderly women. The protocol
consists of evaluating the association of sleep disorders, history
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of falls, physical performance and body composition with bone
mineral density to verify the conditions in which women can fall,
especially at home, and promote early diagnosis as the main care
for health. We are working with several validated tools to assess
falls and sleep disorders and after statistical analysis and a pilot
program, we developed a new model with short questions and
tests to be applied more easily in the Health Units of our province.

TOPICS:
+ Research and objectives;
+ Assessment protocols for risk of falls and fractures, sarcope-
nia, fragility and sleep disorders;
+ Short protocol for risk of falls;
+ Outcomes found.

NSS61
THE PRINCIPLES OF OSTEOGENIC LOADING

K. Brooke-Wavell'

"Human Physiology, School of Sport, Exercise and Health Scienc-
es, Loughborough University, Loughborough, United Kingdom

It is well known that bone responds to mechanical loading by los-
ing mass when unloaded and increasing mass when chronically
overloaded. Mechanical loading is typically applied through exer-
cise but not all types of exercise have been found to be effective.
Preclinical studies have demonstrated that the degree of bone
response is highly dependent on the characteristics of strain gen-
erated within bone in response to applied forces. These specific
load parameters must be considered if the goal is to formulate an
effective exercise prescription. The current talk will present evi-
dence from animal and well-controlled human studies, that report
the influence of loading parameters such as strain magnitude,
strain rate, cycle number, rest, load frequency and load duration
on the bone response to loading.

NSS62
TRANSLATION OF OSTEOGENIC PRINCIPLES INTO
EFFECTIVE EXERCISE PRESCRIPTION

B. Beck'

"Musculoskeletal Anatomy, School of Health Sciences and
Social Work, Griffith University and The Bone Clinic, Queensland,
Australia

In many parts of the world, exercise continues to be considered
merely an ancillary strategy for the management of osteoporosis.
The four clear reasons for this scepticism are: 1. generic exercise
interventions do not provide a notably effective stimulus in com-
parison to medications, 2. some patients are reluctant to exercise,
3. GPs don't receive adequate training in exercise prescription,
and 4. a perception that exercise is not safe for people with weak
bones. As it happens, those concerns can be easily managed. We
have demonstrated in rigorous clinical trials that brief, high in-
tensity resistance and impact training (HiRIT) exercise improves
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bone, muscle and function (all risk factors for fracture) in old-
er women and men with low bone mass without incurring injury.
Furthermore, growing evidence from clinical practice has moved
bone-targeted exercise, from an ancillary strategy in the manage-
ment of osteoporosis, to front-line therapy central to patient care.

NSS63

KNOWLEDGE, RISK PERCEPTION, AND IMPACT
ON ENGAGEMENT IN THE PREVENTION OF
MUSCULOSKELETAL DISEASES—THE FOCUS
GROUP OF VITAMIN D

F. Kamberi'?, J. Jaho’, T. Kokuri®

'Scientific Research Centre for Public Health, University of Vlore
“Ismail Qemali", Vlore, Albania, 2Member of Technical Advisory
Group on RCCEIM at WHO Regional Office for Europe, Copenha-
gen, Denmark, *Charité - Universitatsmedizin, Berlin, Germany

Objective: The goal was to assess women's risk perceptions
for musculoskeletal diseases based on their levels of vitamin D,
knowledge, and awareness.

Material and Methods: A focus group composed of 14 women
who work indoors was conducted in June 2023. The serum
levels of vitamin D were assessed, and a discussion in relation to
vitamin D knowledge and risk perception for musculoskeletal dis-
eases was held on the premises of the Scientific Research Centre
for Public Health, Albania. All the participants gave their informed
written consent to be part of the study.

Results: All participants were women, age =35, with 10 academic
medical staff and 4 administrative staff. The mean levels in serum
vitamin D were 16.7849.21 with an average BMI of 25.64+4.38.
Half of the participants did not go out with sun cream protection
and had frequently rhinitis. 65% of participants experienced
continued musculoskeletal pain and fatigue. Meanwhile, more
than half of the participants had mood swings, depression, or
sleep problems, as well as hair loss. Low risk perception and
engagement in prevention in relation to musculoskeletal diseases
were found.

Conclusions: To effectively prevent and manage musculoskeletal
diseases, health education and prevention efforts should be
tailored to specific target groups based on their health literacy
level and access to reliable and scientific information sources.
Keywords: Vitamin D, knowledge, risk perception, engagement,
target groups.

NSS64
SELF-EDUCATION IN CHRONIC PATIENTS WITH
MUSCULOSKELETAL CONDITIONS

D. Mio™?

"University of Belgrade, Belgrade, Serbia, 2Health Journalist,
Tirana, Albania
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Objectives: To provide an overview of the impact of self-education
on patient outcomes, the role of digital health tools in facilitating
learning, and the importance of personalized self-management
education plans in catering to the unique needs of individuals
with chronic musculoskeletal conditions.

Material and Methods: Through exploring and searching for
articles on databases like PubMed and Google Scholar, using
keywords like patient education and chronic musculoskeletal
conditions," a database of selected articles was created, and a
reference list was compiled.

Results: Findings reveal that successful self-education initiatives
often incorporate a multidimensional approach, integrating edu-
cational resources, peer support, and healthcare professionals'
guidance. Furthermore, data from patient intervention programs
indicates a substantial impact on self-management skills follow-
ing educational initiatives.

Conclusions: The positive impact on health literacy, self-
management skills, and psychosocial well-being emphasizes
the need for healthcare providers to prioritize educational
interventions in the care continuum for individuals with chronic
musculoskeletal conditions. Future research should continue to
explore innovative educational approaches, ensuring a tailored
and data-driven strategy for optimal patient outcomes.
Keywords: self-education, chronic patients, musculoskeletal
conditions.

NSS65

PHYSIOTHERAPY IN OSTEOPOROSIS. PRACTICE
BEHAVIORS AND PHYSIOTHERAPISTS’
PERCEPTIONS IN ALBANIA

S. Sinaj’, E_Kamberi?, V. Ndreu’

"Faculty of Technical Medical Sciences, University of Medicine
Tirana, Tirana, Albania, Scientific Research Centre for Public
Health, University of Vlore “Ismail Qemali”, Vlore, Albania

Objective: This study's objective was to investigate the most
common treatment modalities used by a random sample
of physiotherapists practicing in Tirana for individuals with
osteoporosis. Assess whether physical therapists have concerns
about the use of manual therapy in individuals with osteoporosis,
particularly fractures, as a complication of treatment.

Material and Methods: This cross-sectional study included 104
physiotherapists in Tirana, Albania. The physiotherapists were
evaluated using a questionnaire developed by the Albanian As-
sociation of Physical Therapists. Physiotherapists incorporated
the osteoporosis treatment modality and the osteoporosis knowl-
edge assessment test (OKAT).

Results: The questionnaire was completed by 97 physiothera-
pists. The percentage of reaction was 93% (97/104). The majority
of the physiotherapists in the study (93%) used therapeutic exer-
cises and posture re-education; only 15% used manual therapy.
Ninety-five percent of respondents expressed reservations about
using manual treatment. The most often reported issues were
vertebral fractures and rib fractures.

Conclusions: According to the research, the majority of
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physiotherapists in Albania employ evidence-based approaches
when treating persons with osteoporosis, whereas a tiny number
use manual treatment and are concerned about its use. Fractures,
particularly vertebral fractures, are of special concern to
physiotherapists, although injury to other musculoskeletal tissues
is also aworry. Manual treatment safety and effectiveness studies
in this population are needed to guide therapeutic practice.
Keywords: Osteoporosis, therapeutic exercises, manual therapy,
fracture.

NSS66
EVALUATION OF KNOWLEDGE ON THE IMPACT OF VITAMIN D
ON OSTEOARTHRITIS

G. Sinanaj'
'Scientific Research Centre for Public Health, University of Vlore

“Ismail Qemali", Vlore, Albania

Objective: This review study aims to provide an overview of
studies that present the evaluation of knowledge on the influence
of vitamin D on osteoarthritis.

Material and Methods: This is a literature review that includes
research conducted in the Google Scholar, PubMed, and Medline
databases. Respecting the inclusion criteria, 27 articles were re-
viewed.

Results: The data show that the effect of vitamin D varies de-
pending on the disease state; nevertheless, little is known about
its role in the onset and progression of OA. Clinical data show
that vitamin D has a minimal protective effect on cartilage volume
loss or radiologic OA beginning, while it may have a preventative
effect on joint discomfort. Vitamin D deficiency is a risk factor
for increased knee osteoarthritis progression, and patients with
knee osteoarthritis may benefit from increased appropriate di-
etary consumption. Vitamin D supplementation could be a safe
technique to treat and prevent OA, but further research is needed
to pinpoint the exact mechanism and final efficacy.

Conclusions: Vitamin D is important not only for bone health but
also for general health.

Keywords: vitamin D, impact, osteoarthritis.

NSS67
PRIMARY HYPERPARATHYROIDISM. ETIOLOGY
AND CLINICAL MANIFESTATIONS

|. Kostoglou-Athanassiou’

"Department of Endocrinology, Diabetes and Metabolism, Ascle-
peion Hospital, Voula,, Athens, Greece

Primary hyperparathyroidism (PHPT) is a common endocrinolog-
ic disorder. It leads to chronically elevated levels of serum cal-
cium, decreased phosphate and increased parathyroid hormone
concentrations. The disorder may be due either to the presence
of one or more than one adenomas in the area of the parathyroid
glands or to diffuse hyperplasia of the parathyroid glands. Para-
thyroid adenomas may also be ectopically located, mainly in the
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upper mediastinum. In earlier years PHPT was diagnosed late
in the course of the disease when the renal and osseous mani-
festations of the disease were already present. Nowadays, the
disease is diagnosed early in the course of the disease due to the
measurement of calcium during routine biochemical evaluation.
In many cases PHPT is diagnosed when it presents with minimal
or no symptoms. PHPT may also present with normal calcium
levels and inappropriately elevated levels of PTH. Following the
diagnosis of PHPT localization of the parathyroid adenoma is
performed by ultrasonography and scintigraphy. Management of
primary PHPT is either medical with the use of calcimimetics or
by surgery. The calcimimetic cinacalcet decreases calcium and
parathyroid hormone levels. However, surgery is the only treat-
ment with permanent results.

NSS68
PRIMARY HYPERPARATHYROIDISM AND
PSYCHOLOGICAL IMPLICATIONS

Y. Athanassiou’

'Trinity College, Dublin, Ireland

Hypercalcemia associated with primary hyperparathyroidism is
linked to mild neurologic alterations, such as personality change
and depression. Severe hypercalcemia may result in confusion,
psychosis, coma and in serious cases death. Neurologic and
behavioral symptoms in patients with primary hyperparathyroid-
ism were described early in the course of the in depth study of
hyperparathyroidism. These symptoms were loss of energy, de-
pression, disorentiation, memory problems. Later on it was ob-
served that after successful surgery for the treatment of primary
hyperparathyroidism neural and psychiatric symptoms improved.
In conclusion, primary hyperparathyroidism is associated with
neural, cognitive and psychiatric symptoms which improve after
successful treatment of the disease. Main symptom of the dis-
ease, observed in most of the patients is depression.

NSS69
PRIMARY HYPERPARATHYROIDISM AND
MUSCULAR MANIFESTATIONS

L. Athanassiou’

'Department of Rheumatology, Asclepeion Hospital, Voula,
Athens, Greece

Primary hyperparathyroidism was once considered a rare disor-
der. Patients were diagnosed in late stages of the disease with
severe manifestations, such as osteitis fibrosa cystica or kindey
stones. Nowadays many patients are diagnosed each year due
to the availability of serum calcium measurement in the routine
biochemical examination. Consequently, many patients are diag-
nosed in early stages of the disease with minimal serum calcium
elevation and minimal or absence of symptoms. However, when
the disease presents with obvious symptoms muscle weakness
is observed in many patients. Muscle weakness usually improves
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after successful surgical treatment of the disease.

NSS70

PRIMARY HYPERPARATHYROIDISM AND
OSTEOPOROSIS. THE ROLE OF EXERCISE
Y. Dionyssiotis’

'Spinal Cord Injury Unit, University of Patras, Patras, Greece

Primary hyperparathyroidism is associated with the development
of osteoporosis. Patients present with low bone mass and sub-
sequently low bone mineral density. Osteoporosis in the context
of primary hyperparathyroidism affects mainly the axial skeleton
and the risk of fracture is increased. Successful treatment of the
disease, mainly surgical, results in improvement of bone mass
and bone mineral density. As primary hyperparathyroidism af-
fects all aspects of skeletal health, patients may benefit greatly
from exercise. Exercise should be mild, as an increased risk of
fracture exists. Exercise should be performed under guidance
from physical therapy specialists. After successful treatment of
the disease, exercise may accelerate bone mass improvement.
In addition, exercise may improve quality of life in primary hyper-
parathyroidism as it improves general health, skeletal health and
depression.

NSS71
PRIMARY HYPERPARATHYROIDISM AND
OSTEOPOROSIS. MANAGEMENT

P.Athanassiou’

Department of Rheumatology, St. Paul's Hospital, Thessaloniki,
Greece

Primary hyperparathyroidism affects all aspects of skeletal health
and causes osteoporosis. Osteoporosis in the context of prima-
ry hyperparathyroidism preferentially affects the axial skeleton.
Osteoporosis increases the risk of fractures. Successful surgical
treatment of primary hyperparathyroidism leads to bone mineral
density improvement. In cases of primary hyperparathyroidism,
when surgery is not indicated, such as in cases of parathyroid
hyperplasia, alendronate may be used as it improves bone mass
and osteoporosis and decreases calcium levels. The efferves-
cent form of alendronate may also be successfully applied in cas-
es of primary hyperparathyroidism. In cases of severe primary
hyperparathyroidism, osteoporosis should be dealt with in order
to improve bone health and decrease fracture risk.

NSS72
LONG-TERM TREATMENT OF OSTEOPOROSIS:
WHAT'S UP ON 10-YEARS AFTER

G. Altamar-Canales'?3

"Professor of Geriatrics in Valley University, Cali, Colom-
bia, 2President of Colombian Osteoporosis Association -
ACOMM, Bogota, Colombia, *Specialist in Internal Medicine and
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Geriatrics, Cali, Colombia

Registry trials for the bisphosphonates (BP) alendronate (ALE),
risedronate (RIS), ibandronate (IBA) and zoledronic acid (ZOL);
showed fracture risk reduction after 3 to 4 years of treatment.
These trials were further extended to investigate long-term ef-
fects of BP treatment. The extension trials used bone mineral
density (BMD) as a primary endpoint and fractures were consid-
ered adverse events or followed as exploratory endpoints. BP
treatment showed fracture risk reduction and BMD gain. ALE and
ZOL trials showed reductions on vertebral fracture risk after 10
and 9 years, respectively’2. When BP therapy lasts 10 or more
years, drug holidays may be considered®. Even considering rare
adverse events like atypical femur fractures and osteonecrosis
of the jaw, BP use is safe and effective throughout the years; with
increased BMD and fracture risk reductions*. Denosumab (DMAB)
is a monoclonal antibody and reduces fracture risk at 10 years
of follow-up®. BMD was increased and new vertebral, hip, and
nonvertebral fractures remained low on DMAB with continued
BMD improvements over time®. Anabolic agents (teriparatide’,
abaloparatide?, and romosozumab?) also reduce nonvertebral and
vertebral fractures maybe in greater extent than anti-resorptives®.
Anabolic medications will not be addressed because there is no
available data beyond 5 years of treatment with these drugs.
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NSS73
DISCONTINUATION OF ANTI-OSTEOPOROSIS
TREATMENTS: SHOULD WE DO IT, WHEN AND HOW

A. Medina-Orjuela’?

'Assistant Professor Universidad Nacional de Colombia, Bogota,
Colombia, 2Endocrinologist, Hospital San José, San José,
Colombia

Long-term bisphosphonate (BP) treatment has been associated
with atypical femur fractures (AFF) and osteonecrosis of the jaw
(ONJ)." Anti-rerosrpive effect of BP lasts beyond it's period of use
due toit’s strong binding to calcium ions. BP drug holiday concept
aims to maintain a long-lenght fragility fracture reducton with
minimum AFF risk. BP drug holidays may be considered at 3 to 5
years of treatment?. Between nitrogen-containing BPs; Zoledronic
acid (ZOL) has conferred the most durable reduction in fractures,
particularly after 06 infusions?. Besides BP’ long-lasting proper-
ties, anti-resorption effect tend to cease progressively over BP
drug holidays. A single dose of ZOL 5 mg and 5-yearly doses of
1.0 and 2.5 mg ZOL prevented bone loss at hip and spine for 8 to
10 years in older postmenopausal women.® Denosumab (DNB) is
a monoclonal antibody approved for treatment of osteoporosis
in 2010. DNB is an anti-resorptive agent reccomended in almost
all guidelines worldwide as first-line treatment in pacients at high
risk of fractures®. DNB discontinuation lead to BMD reduction
and higher risk of fracture.® Nevertheless, alendronate (ALE),
and zoledronic acid (ZOL) mitigated BMD loss.® There is some
concern also regarding bone anabolic therapy discontinuation.
Teriparatide is approved for 18-24 months and antiresorptive
treatment may be necessary to maintain densitometric gains
achieved during it's use.” Patients who received alendronate
presented 4.9% gain in lumbar spine BMD vs. placebo group,
stressing the importance of following teriparatide therapy with
an antiresorptive drug.® Besides the need of sequential anti-
resorptive use after teriparatide, the fracture prevention persisted
for as long as 31 months after teriparatide discontinuation.’
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NSS74
RECOMMENDATIONS FOR OSTEOPOROSIS
TREATMENTS BEYOND 10 YEARS

A. F. Coy Barrera’

'Internist-Endocrinologist, Fundacién Santa Fé, Bogota, Colom-
bia

As life expectancy expands, women are progressively more ex-
posed to longer hypoestrogenic state and postmenopausal bone
loss. Considering that the risk of osteoporosis lasts for the whole
life, sequential management of osteoporosis medications fre-
quently needed. Sequential therapy options are increasingly being
addressed in clinical trials more often than combination therapies,
with the first results showing benefits for the maintenance of sta-
ble BMD increases and fracture risk reduction. Hormone replace-
ment therapy (estrogen, tibolone) and selective estrogen receptor
modulators (raloxifene) help on postponing bisphosphonate (BP)
therapy and is considered an early intervention on the manage-
ment of postmenopausal osteoporosis. When the use of these
agents is not posible, the choice is an oral BP. For patients at high
risk of an osteoporotic fracture, oral bisphosphonates (BP) can
be used. But, If the patient is considered at very high (or iminent)
risk of fracture, oral BP shall be substituted by intravenous, and
denosumab or bone anabolic agents (teriparatide, abaloparatide,
romosozumab) may be an option. Anabolics like teriparatide, aba-
loparatide and romosozumab; or Denosumab shall be followed by
a subsequent antiresorptive treatment. Regardless of the strategy
adopted, follow-up should be maintained indefinitely to help pre-
vent fractures. Dental hygiene should be emphasized given that
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most of the cases of ONJ were related to tooth extractions. The
patient should have regular medical appointments to check BMD,
calcium and vitamin D levels, along with keeping vitamin D and
calcium supplementation. Bone turnover markers help monitor
treatment response and shall be chosen accordingly to the drug
mechanism of action.
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CHRONIC ARTHRITIDES AND BONE

H. G. Raterman’

Rheumatologist Northwest Clinics, Amsterdam , Netherlands

Patients with inflammatory rheumatic diseases suffer from loss
of bone quality and density. Underlying inflammatory processes
of the IRDs have a negative influence on bone (i.e. bone loss and
bone quality). As IRDs patients have an elevated fracture risk
there is urgent need to prevent further loss of quality of life due
to the ongoing due to the ongoing inflammation and bone loss.
Historically, patients with IRDs were treated with high doses of
glucocorticoids, but nowadays there is a wide variety in treatment
modalities influencing different targets in the inflammatory cas-
cade of IRD patients. The main goal of treating IRDs like rheuma-
toid arthritis is to prevent structural damage by pivotal disease
modifying antirheumatic drugs (DMARDs). Optimal treatment
with antirheumatic drugs in IRDs may improve bone quality and
density by counteracting the negative effects of inflammatory
processes on bone in these patients.

In this lecture the influence of inflammation on bone loss will be
discussed. Moreover, the potential positive effects on bone of
conventional and biological antirheumatic drugs in IRDs will be
highlighted.
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NSS76
VITAMIN D IN PATIENTS WITH INFLAMMATORY

RHEUMATIC DISEASES
W. Lems’

'Rheumatologist, Amsterdam UMC, Amsterdam, Netherlands

There are 4 reasons why adequate vitamin D levels are crucial
for patients with inflammatory rheumatic diseases (IRDs) such
as rheumatoid arthritis , spondyloarthropaties including psoriatic
arthritis and SLE. Suboptimal treated with antirheumatic drugs
in IRDs are associated with muscular weakness and bone loss
/fractures, suboptimal or deficient vitamin D levels elevates
fracture risks even further .Suboptimal treated with anti rheumat-
ic drugs in IRDs may induce immobility and thus lack of sunshine
, this also elevates fracture risks . Patients with SLE should avoid
sunshine because of the sensitivity of their skin for sunshine ,
this may also elevate even further . Interestingly , basic studies
suggestthat active vitamin D reduces inflammatory processes ..

All these 4 topics will be discussed ending with the statement ( to
be discussed ) that clinicians should measure serum VitD levels
in their patients with IRDs and , when in lower range or deficient
, correct them into normal , or preferably in upper normal range

NSS77
FIBROMYALGIA AND BONE

0. D. Messina'

'Rheumatologist, IRO Medical Research Centre, Buenos Aires,
Argentina

Fibromyalgia (FM) is characterized by widespread musculoskele-
tal pain and tenderness with associated symptoms related to cen-
tral sensitization syndrome (CSS) such as fatigue , unrefreshing
sleep, cognitive dysfunction , anxiety and depression . Relation-
ship between osteoporosis (OP) and FM showed mixed results
, and was not fully studied in well designed controlled studies .
Rationale to link FM with OP and VitD disorders are related to
low mobility ,sedentary lifestyle , low sun exposure , probably
sarcopenia and an increased trend to falls and fractures among
patients with FM . Lichtenstein et al conducted a case control
study in Israel comparing FM patients and age matched controls
and found a significant correlation between FM and OP ( cor-
relation coefficient 0.55 P < 0.001) . A logistic regression for OP
showed an odd ratio of 1.94 (95% Cl, 1.83-2.06 P < 0.001 ) for
FM compared to controls but not with fractures.The mean serum
of IL-6 was significantly higher in patients with FM and low VitD
levels in comparison with patients with FM and normal VitD levels
.This study included 14296 FM patients and 71324 age and sex
matched controls . Among FM patients 2424 (17%) were found to
have OP vs 8592 (12%) among controls . ( correlation coefficient
0.55, P <0.001) .Higher BMI was the only protective parameter
among patients with FM .Some meta analysis showed low levels
of Vitamin D among patients with FM vs controls and a correla-
tion between low levels of Vitamin D and FM severity measured by
FIQ and clinical variables

@ (O I0F-ESCEO

2024 LONDON

Epidemiological studies about sarcopenia and fractures in patient
with FM are clearly lacking and are strongly warranted.

NSS78
SCOPE OF THE PROBLEM: BEYOND THE FEMALE
ATHLETE TRIAD

S. Tuzun'’

"Professor of Physical Medicine and Rehabilitation, Istanbul
University, Cerrahpasa School of Medicine, Istanbul, Turkiye

Understanding and addressing bone health in athletes encom-
passes a blend of science, art and medicine. Excessive exercising
in young women causes a risk for developing the Female

Athlete Triad as a result of inadequate energy intake, which is
called low energy availability (LEA). Although the literature on
LEA has focused on female athletes, it has also been reported
in male athletes. However, prevalence of LEA in male athletes is
lower, and occurs among the same at risk sports as for female
athletes: the weight sensitive sports in which leanness and/or
weight are important due to their role in performance. In case of
an imbalance between exercise and nutrition as seen in female /
male athlete triad, bone mass is compromised and this can lead
to stress fractures.

LEA in combination with Functional Hypothalamic Amenorrhea
can occur from severe energy restriction, or increased energy
expenditure. In females of reproductive age engaging in exces-
sive exercise, the result may be menstrual cycle disorders when
there is relative caloric deficiency due to inadequate nutritional
intake for the amount of energy expended. Risk for low BMD is
increased four times if body weight is below 85% of ideal body
weight.

Estrogen deficiency is responsible for low bone mass. Amenor-
rheic athletes have lower BMD than eumenorrheic athletes, par-
ticularly at the lumbar spine. Stress fractures, occur at a much
higher frequency in patients with exercise-induced amenorrhea.
Repeated stress fractures occur in up to 30% of ballet dancers
and 32% of runners. They are more common in athletes with eat-
ing disorders. This is caused by low bone mass and the low-ener-
gy state, which leads to low bone turnover and/or favors a resorp-
tive state. Bone loss is one of the most challenging issue in the
management of low energy availability since reverse of it takes
a longer than other symptoms like lack of energy and menstrual
dysfunction. Although some recovery is possible, it is not clear
if complete restoration is possible to return bone health equal to
that of menstruating exercising women.

NSS79
ASSESSMENT OF BONE STRENGTH IN ATHLETES

J. J. Carey!'
"Professor in Medicine, University of Galway, Galway, Ireland
Elite athletes are not normal people so the assessment of bone

health in sports medicine is complex. Extreme body phsiques

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



NON-SPONSORED SYMPOSIA ABSTRACTS |

and performance put the musculoskeletal system under extreme
stress. Poor bone health or excessive strain can have devastating
consequences, and can be career ending for elite athletes, while
good bone health is also essential for past or occasional athletes
for general health and well-being. The importance of bone health
assessments has gained greater recognition, while the identifi-
cation of those at risk and the definition of normal is evolving.
During this presentation Professor Carey will discuss the impor-
tance of central DXA and other methods to assess bone health
in sports medicine, and how interpretation of results may differ
between elite and past or occasional athletes.

NSS80
HOW REMS CAN BE HELPFUL TO ASSESS BONE IN
SPORTS MEDICINE?

R. Matijevic'?

University of Novid Sad, Faculty of Medicine in Novi Sad, Novi
Sad, Serbia, 2Orthopaedic and Trauma Clinic, Clinical Center of
Vojvodina, Vojvodina, Serbia

Radiofrequency echographic multispectrometry (REM) represents
a cutting-edge technology with promising applications in sports
medicine, particularly for assessing bone health. REMS is a
non-ionizing technology that evaluates bone status by analysing
raw, unfiltered native ultrasound signals, so-called radio frequen-
cy ultrasound signals, obtained during an ultrasound scan of the
lumbar vertebrae and proximal femur. The analysis of native unfil-
tered ultrasound signals allows for information about the charac-
teristics of bone tissue to be acquired.

REM allows early detection of microstructural changes in bones,
such as stress fractures or microdamage, which are common in
athletes due to repetitive stress and high-impact activities. Un-
like conventional imaging techniques like X-rays, REM provides
a more objective assessment of bone quality by analysing the
bone's composition and architecture. This enables sports med-
icine practitioners to accurately gauge bone strength and resil-
ience, crucial for injury prevention and performance optimization.
Injuries like fractures are prevalent in sports, and monitoring bone
healing is essential for athletes to safely return to play. It also
offers a dynamic method to track the progress of bone healing
over time, allowing healthcare professionals to adjust treatment
protocols as needed and ensure optimal recovery.

By understanding each athlete's bone composition and structure,
healthcare providers can tailor rehabilitation programs and train-
ing strategies to address specific needs and minimize the risk
of reinjury. This quantitative approach facilitates longitudinal
monitoring of bone changes and the evaluation of treatment ef-
ficacy over time. REM contributes to ongoing research in sports
medicine by advancing our understanding of bone physiology and
response to mechanical loading. By elucidating the underlying
mechanisms of bone adaptation and injury, REM supports the
development of novel interventions and preventive strategies for
athletes.
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NSS81
HOW TO MANAGE BONE LOSS IN ATHLETES?

R. Terlemez'

listanbul University - Cerrahpasa, Cerrahpaga Medical Faculty,
Physical Medicine and Rehabilitation, Istanbul, Turkiye

Low energy availability, frequently results in hypoestrogenism and
menstrual disruption, which have detrimental impacts on bone
health and endothelial cell dysfunction. Athletes with unstable
menstruation and/or low bone mineral density (BMD) are more
likely to sustain bone stress injuries. Compared to eumenorrheic
subjects, athletes with amenorrhea are two to four times more
likely to experience a stress fracture.

Weightbearing activity was found to have a considerable effect on
BMD, with site specific mechanical loading having a major impact
on bone accretion. Both amenorrheic and eumenorrheic athletes
had larger total cross-sectional area, trabecular area, and cortical
perimeter at the distal tibia than non-athletes. Athletes with low
BMD should modify their exercise to include weight training and/
or cutting and jumping sports. A good balance between exercise
and nutrition, as well as proper intake of calcium and vitamin D,
are essential to avoid osteoporosis and bone stress injuries. Low-
er BMD and stress injuries are linked to the Triad's constituent
parts. Therefore, after a stress injury has been recognized, evalu-
ating and treating risk factors that may have an adverse effect on
bone health should be a component of the treatment approach.
Improving the already compromised bone health requires rais-
ing energy availability to prevent the inhibition of growth factors,
reproductive hormones, and other vital hormones. Amenorrheic
athletes have been found to enhance their BMD more with the
resumption of their menses and weight gain.

Young athletes with significant bone loss have limited pharmaco-
logic options. Oral contraceptive pills (OCPs) are frequently pre-
scribed for athletes despite not being the recommended first line
treatment. The studies on the effect of OCPs and bone health re-
main mixed and are frequently confounded by weight gain, which
is known to improve BMD. Bisphosphonates use, in reproductive
age has a potential teratogenic affect, since almost all of these
medications have long half lives and are bound to the bone for
years. In future, leptin hormone may have a role in the treatment
of low BMD in athletes.

NSS82
QUALITATIVE ASPECTS OF PLATELET-RICH PLASMA
INJECTIONS

J.-F. Kaux’

™D, PhD, Physical and Rehabilitation Medicine Department,
University and University Hospital of Liege, Liege, Belgium

Platelet-rich plasma (PRP) holds promise as a therapeutic agent
due to its high concentration of platelets and growth factors. Its
widespread use, especially in treating tendinopathies or osteoar-
thritis among athletes, is notable. However, scientific consensus
regarding its efficacy remains elusive, partly due to variations in
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PRP preparation methods. This literature review examines key
parameters affecting PRP quality, including anticoagulant selec-
tion, centrifugation speed, platelet concentrations, blood cell ra-
tios, platelet activators, and the use of local anesthetics during
infiltration. Additionally, exploring variables like ultrasound guid-
ance during injections could offer further insights into optimizing
PRP's therapeutic potential.

NSS83
NERVE ANAESTHESIA FOR PAINFUL PLATELET-RICH
PLASMA INJECTION

L. Chimot’

™MD, CNAES, Clinique Brétéché, Nantes, France

Efficiency of PRP is conditioned by several factors. One of those
described is the necessity to avoid local anaesthesia. Being sen-
sitive to pH environment, platelets could be destroyed by the
presence of these medications which have low pH. Unfortunately,
intra-tendinous injection is a strongly painful procedure. There
are some technic to attempt to deal with this problem. One of
them is to provide regional anaesthesia which consists to stop
the stimulation of the nerve which covers the sensitive territory of
the tendon. To perform this anaesthesia, a number of issues must
be addressed: nerve territory anatomy, available medications and
their properties, patient consigns.

We would try to bring the necessary background to understand
the concept of regional anaesthesia and to choose the best tech-
nic to obtain a no pain procedure.

NSS84
POST-PROCEDURE AFTER PLATELET-RICH PLASMA
INJECTION FOR A TENDINOPATHY

M. Lamontagne'

™MD, PhD, Physical Medicine Department, University of Montreal
Health Center, Montreal, Canada

After an intratendinous Platelets Rich Plasma (PRP) injection,
management and recommendations vary greatly from one phy-
sician to another. In the absence of studies comparing two dif-
ferent rehabilitation protocols, it is difficult to propose ideal re-
habilitation following these injections. Although there is some
consensus in the literature on the post-procedure protocol, the
rationale for recommending it remains limited. In this context, we
believe that a protocol based on the different phases of connec-
tive tissue healing, and on principles of optimized active tendon
rehabilitation, using exercises favoring a progressive increase
in the mechanical load applied to the tendon, remains the most
appropriate approach. This presentation will propose a protocol
and recommendations that can be used for the management of a
patient after receiving a PRP injection for a tendinopathy.
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NSS85
OSTEOPOROSIS AND CARDIOVASCULAR RISK:
OLD FRIENDS?

A. Medina'?34

'Endocrinologist, Hospital San José, San José , Colombia, 2As-
sistant Professor Universidad Nacional de Colombia, Bogota,
Colombia, ®Past President of Colombian Osteoporosis Associ-
ation - ACOMM, Bogota, Colombia, “Member of Regional Board
IOF, Bogota , Colombia

Introduction: the link between osteoporosis and cardiovascular
disease (CVD) includes shared risk factors, common
pathophysiological mechanisms, common genetic factors and
a causal association. Osteoporosis and CVD commonly occur in
advanced age, but age is not the only factor that is associated.
Results: both diseases have similar risk factors, including dia-
betes, smoking, alcohol, sedentary lifestyle, ageing, menopause,
and dyslipidemia which may simultaneously promote atheroscle-
rosis and bone demineralization. Studies have shown that low
bone mineral density (BMD) is a risk factor for cardiovascular
mortality in both women and men. BMD loss at the hip increased
mortality 1.3-fold in CVD being a significant predictor of cardio-
vascular mortality.

Discussion: common pathophysiological mechanisms involving
inflammatory cytokines, endogenous sex hormones, oxidized
lipids, vitamin K deficiency, and vitamin D were implicated in the
progression of the two conditions. Inflammatory cytokines play
arole in all stages of atherogenesis from fatty streak formation
to plaque rupture and increasing the resorption leading to bone
loss. Osteoporosis and atherosclerosis are characterized by low
grade chronic inflammation, therefore, the processes involved in
the calcification of atheroma plaque are similar to them in bone
remodeling with participation of common proteins in the bone
matrix and atheromatous plaques as: Osteoprotegerin, osteo-
nectin, osteopontin and type 1 collagen. The mineral composition
of calcified atherosclerotic plaques is like hydroxyapatite crystals
located in the inorganic bone matrix.

Regarding the hormonal effect, estradiol increases the prolifer-
ation of endothelial cells, production of endothelium-derived
factors such as nitric oxide and decreases the expression of leu-
kocyte adhesion molecules. In bone, prevents resorption and in-
creases formation. Androgens also seem to have a positive effect
on bone and vascular health.

Vitamin K deficiency has been associated to atherosclerotic cal-
cification and low bone mass involving matrix-gla protein and os-
teocalcin. Deficiency of Vitamin D is associated to CVD mortality.
Vitamin D receptor (VDR) polymorphisms contribute to the risk of
both osteoporosis and CVD. In end-stage renal disease, second-
ary hyperparathyroidism was also linked to increased risk for frac-
tures and vascular calcification. Regarding, genetic factors, the
Osteoprotegerin, matrix-gla protein, and apolipoprotein E (Apo E)
genes have been invoked in both atherogenesis and bone loss.
Finally, the reduced blood flow caused by atherosclerosis, reduc-
es intraosseous blood circulation in the lower extremities, altering
bone metabolism in the hip and resulting in osteoporosis. CVD, in
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turn, might limit physical activity contributing to bone loss.
Conclusion: an understanding of these mechanisms that involve
CVD and osteoporosis, will serve as a basis for using common
preventive and therapeutic measures targeted at both diseases.
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NSS86
OSTEOPOROSIS AND DEMENTIA: WHERE ARE WE
GOING?

G. Altamar'23

'Specialist in Internal Medicine and Geriatrics, Cali, Colom-
bia, 2Professor of Geriatrics in Valley University, Cali, Co-
lombia, *President of Colombian Osteoporosis Association
- ACOMM, Bogota, Colombia

Introduction: Low bone mineral density (BMD) share risk factors
with dementia, however, remains unclear whether low bone densi-
ty itself may be causally linked to dementia or vice versa, we will
review some associations between osteoporosis and dementia.
Results: Low BMD has been associated with time to Alzheimer's
disease (AD) in a Chinese cohort study and all-cause dementia in
the Framingham Heart Study (FHS) in women, but not men. Low
BMD was also associated with brain structural changes and cog-
nitive performance in FHS. In elderly women, the decline in fem-
oral neck BMD was associated to decline in cognitive screening.
Recently, a meta-analysis of baseline BMD showed higher BMD to
have a significant protective association with incident dementia
and a significant association of risk between prior bone loss and
incident dementia in one of the studies implicated.

Discussion: The brain and bones are interconnected. The neu-
rotransmitters affect bone homeostasis and sensory nerve inner-
vation of bone, likewise bone act as an endocrine organ secreting
osteocalcin, which impact the production of neurotransmitters
affecting cognitive function. Alzheimer’s disease (AD) is a neuro-
degenerative disease with extracellular aggregates of amyloid-be-
ta peptide (Ab) derived from amyloid precursor protein (APP)
and the presence of neurofibrillary protein. APP/Ab can directly
damage skeletal remodeling by impacting osteoclast differentia-
tion, decrease in osteoblastogenesis and loss of trabecular bone
mass. Insufficient Wnt/b-catenin activation is possibly related to
bone loss and brain pathology because its signalling contributes

@ (O I0F-ESCEO

2024 LONDON

to osteoblast differentiation and promotes bone formation, syn-
aptic junctions, and neuronal survival.

Other factors in common are low protein intake and sedentarism
lead to reduced muscle strength, reduced bone mechanical strain
with consequent accelerated bone loss. Osteosarcopenia is asso-
ciated with malnutrition, cognitive deterioration, atherosclerosis,
frailty, falls and fractures. Fragility fractures lead to consequenc-
es in mobility, quality of life, increased morbidity, and mortality
in AD patients. Unfortunately, only 5% of hip fracture patients re-
ceive appropriate treatment for osteoporosis.

Exercise, prevention of falls and fortified nutrition are beneficial
for improve gait, balance, strength, mobhility and reduce falls and
fractures in the patient with dementia and/or osteoporosis.
Conclusion: In AD, direct factors like amyloid pathology, abnormal
brain-bone interconnection, Wnt/b-catenin signaling deficits, low
protein intake, sedentarism, are associated to osteoporosis and
fractures.
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TREATMENTS FOR OSTEOPOROSIS AND
CARDIOVASCULAR EVENTS: WHAT DO WE
KNOW?

A. Roméan-Gonzélez'2?

Specialist in Internal Medicine - Specialist in Endocrinology, Me-
dellin, Colombia, 2Master in Neuroendocrinal Tumors, Medellin,
Colombia, *Associate Professor Antioquia University -Hospital
San Vicente Fundacién, Medellin, Colombia

Introduction: Anti-osteoporosis drugs are commonly used for
preventing and treating osteoporosis. However, some of these
drugs have been associated with an increased risk of cardiovas-
cular events.

Results: Anti-osteoporosis treatment is composed of two phar-
macological groups, antiresorptives and osteoanabolics, the fol-
lowing is the evidence associated with cardiovascular risk.
Antiresorptives therapies:

Bisphosphonates are the most widely used anti-osteoporosis
drugs, slow down bone turnover. Some studies suggest an in-
creased risk of atrial fibrillation, though others have not found
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this association. The overall evidence on the cardiovascular safe-
ty of bisphosphonates is mixed. Additionally, zoledronic acid was
associated with lower mortality, but a clear explanation for this
finding is lacking.

Denosumab, a monoclonal antibody inhibiting RANKL to reduce
bone resorption, has conflicting evidence regarding cardiovascu-
lar risks. Some studies suggest an increased risk of major ad-
verse cardiovascular events (MACE), while others report neutral
effects. Although this side effect appears infrequent, further re-
search is needed. Recent research suggests an increase in mor-
tality. However, this may be explained by type | error.
Osteoanabolic therapies:

Romosozumab, a monoclonal antibody inhibiting sclerostin and a
newer anti-osteoporosis drug, is more effective than bisphospho-
nates in reducing fracture risk. However, some studies suggest
an increased risk of myocardial infarction and stroke. Hetero-
geneous evidence exists across basic, clinical, population, and
genetic studies, and this side effect seems rare. More research
is needed to confirm these findings, and further phase IV studies
may provide clarification.

Teriparatide and Abaloparatide, bone-forming agents acting
through PTHR or PTHrp-mediated pathways, showed no evidence
of increased cardiovascular risk. Some evidence even suggests
cardioprotective roles.

Conclusion: The cardiovascular safety of anti-osteoporosis
drugs is a complex issue. Evidence on the cardiovascular safety
of bisphosphonates is mixed, denosumab may increase the risk
of MACE or be neutral, and Romosozumab may increase the risk
of myocardial infarction and stroke. On the other hand, PTH an-
alogues seem neutral or even protective. The discontinuation
of Odanacatib and findings from Romosozumab trials suggest
a common link between osteoporosis mechanisms and cardio-
vascular risk. However, methodological issues or serendipitous
findings may also explain these uncommon side effects. More
research is needed to definitively determine the cardiovascular
safety of these drugs, and phase IV studies may provide further
clarification.
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BONE FRAGILITY AND OSTEOPOROSIS IN YOUNG
ADULTS

L. Seefried’

'Orthopedic Department of the University Hospital at the
Julius-Maximilians University Wiirzburg, Germany, Wiirzburg,
Germany

While osteoporosis with progressive aging is a well-established
condition with clear-cut diagnostic and therapeutic implications,
the management of bone fragility and osteoporosis in younger
adults still imposes extensive challenges. Operational definitions
of this so early-onset osteoporosis in the age range of 20-50 years
by ISCD and IOF both include a low BMD with a Z-score < -2.0 or
T-score < -2.5, respectively, along with a low-trauma fracture or
secondary cause of osteoporosis.

In terms of appropriate diagnosis, it is therefore important to
cover a wide range of potential secondary causes in order not
to miss any specific reasons, which are critical to further guide
appropriate management treatment. In addition to medical histo-
ry, radiographs, biochemical investigations, bone mineral density
assessment and a bone biopsy in specific cases, genetic testing
should be generously considered to identify potential underlying
causes or predisposing factors.

Growing scientific evidence supports the notion that heterozy-
gous alterations in genes otherwise causing recessive monogen-
ic diseases of mild variants in genes associated with dominant
skeletal dysplasias play an important role in many patients expe-
riencing osteoporotic manifestations not sufficiently explainable
otherwise. Specifically variants in genes related to type | collagen
biosynthesis and key regulatory proteins of canonical WNT signal-
ing like LRP5 and WNT1, the X-chromosomally located actin-bind-
ing plastin-3 protein (PLS3) and more recently sphingomyelin syn-
thase 2 (SGMS?2), critical for signal transduction in sphingomyelin
metabolism, have recurrently been identified in such conditions.
This also applies to cases of pregnancy and lactation associated
osteoporosis.

While treatment is currently taking advantage of compounds es-
tablished and primarily approved in the context of postmenopaus-
al osteoporosis, a better understanding of the aforementioned
monogenic disorders will help to integrate and adopt experiences
from the management of these rare disorders to more common
cases early onset osteoporosis.
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ASSESSMENT OF BONE HEALTH IN PREGNANCY

V. A. Degennarg’, T. Ghi'

'Department of Medicine and Surgery, Obstetric and Ginecology
Unit, university of Parma, Italy, Parma, Italy

Background

Women’s bones are subjected to considerable change through-
out pregnancy due to the concurrence of several factors. While
the higher level of estrogen and vitamin D promote the formation
of bone tissue, the fetal uptake of maternal calcium destined to
skeletal development leads to maternal bone resorption. Further-
more, some recognized hormonal factors may concur to reduce
the mineralization of maternal bone during pregnancy, such us
the rise of parathyroid hormone-related protein or progressive
increase level of oxytocin which activates the osteoclast and
stimulates the calcium transport to the fetus. Moreover, lifestyle
may have a negative impact on the bone mass during pregnan-
cy. The physical activity or the sun exposure may be lower than
usual in pregnant women, particularly in the third trimester. On
this basis, the World Health Organization (WHO) recommends an
extra dietary calcium intake of 200 mg/day for pregnant women
compared to non-pregnant women. Based on the concomitant ef-
fect all of these factors, a net reduction of women’s bone miner-
al density is purported to occur during pregnancy. However, this
alleged demineralization of maternal bone during pregnancy has
never been demonstrated or quantified due to lack of an appropri-
ate method of BMD assessment which can be safely employed
across gestation. Actually, the dual-energy X ray absorptiometry
(DEXA), which is still widely considered as the gold standard
method in determining the amount of bone loss, is limited by the
potential harmful effect of radiation during pregnancy. Recently,
an innovative ultrasound-based technique has been introduced in
the clinical practice for an accurate assessment of BMD in the
central site, such as the femoral neck or the lumbar spine. This
method, known as Radiofrequency Echographic Multi Spectrom-
etry (REMS), has been shown to be as reliable as DEXA in the
diagnosis of osteoporosis among non-pregnant women.

The aim of the present work is to assess the BMD of the femoral
neck by means of Rems technology, to objectify the reduction of
BMD in pregnancy.

Methods: A review of the literature on the use of REMS technolo-
gy in pregnancy was performed

Results: In this prospective case - control observational study,
a non-consecutive group of pregnant women with uncomplicat-
ed pregnancy at or >37 weeks were enrolled. The study subjects
were submitted to a sonographic examination of the proximal fe-
mur with Radiofrequency Echographic Multi Spectrometry (REMS)
technology to quantify the BMD of the femur. The BMD values
obtained in the study group were compared with those of a con-
trol group of non-pregnant women matched for age, ethnicity and
pre-pregnant body mass index (BMI). Overall, 78 pregnant women
at 39.1 + 1.5 weeks were assessed. Compared with non-pregnant
women, the femoral BMD values measured in pregnancy using
REMS were significantly lower (0.769 + 0.094 g/cm2 vs 0.831 t
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0.101 g/cm2, p = 0.0001) with a mean BMD reduction of 8.1%.
The femoral neck BMD presented a positive correlation with the
pre-pregnant woman’s BMI (p = 0.0004) and a negative correlation
with the maternal age (p < 0.0001). In addition, a lower femoral
neck BMD in Caucasian ethnicity compared with non-Caucasian
was noted (p < 0.0001). In another study, over a period of seven
months, a total of 65 participants underwent bone mineral density
measurement at the femoral neck at first and third trimester of
the pregnancy using REMS. A significant reduction of the bone
mineral density at the femoral neck (0.723 + 0.069 vs 0.709 +
0.069 g/cm2; p<0.001) was noted with a mean bone mineral den-
sity change of -1.9 + 0.6% between the first and third trimester of
pregnancy. At multivariable linear regression analysis, none of the
demographic or clinical variables of the study population proved
to be independently associated with the maternal bone mineral
density changes at the femoral neck.

Conclusion: In this review of the literature a decrease BMD in
pregnant women has been objectively demonstrated thank to
REMS technology which is able to identify and quantify femoral
BMD loss non-invasively during pregnancy. Furthermore, REMS
technology is a safe and valid approach for monitoring bone
health during and after pregnancy. Further studies are needed to
promptly identify and follow up with pregnant women who show
transient osteoporosis and or decreased bone density in order to
preserve bone health.

NSS90
MANAGEMENT OF BONE FRAGILITY IN
PREGNANT WOMEN

M. L. Brandi'

"Fondazione FIRMO and Observatory for Fragility Fractures, Flor-
ence and University San Raffaele, Milan, Italy, Florence, Italy

Pregnancy-and lactation-associated osteoporosis (PLO) is a rare
condition characterized by fragility fractures, most commonly ver-
tebral. These complications appear in the third trimester of preg-
nancy or nearly post partum. The incidence is unknown.

The problems to be faced are diagnosis and therapy of this dis-
order.

In order to contribute to the recognition of this disorder the Obser-
vatory on Fragility Fractures Italy launched in 2023 a multicenter
clinical study to evaluate the risk of fractures in 7 major gyneco-
logical centers in Italy. The protocol includes evaluation of bone
biomarkers and bone density with the REMS technology. A dedi-
cated fracture risk questionnaire has also been developed. The
project will be presented and discussed during the meeting.

The therapy of fragility fractures in PLO is a complicate issue.
The presentation will include the analysis of pharmaceutical ap-
proaches in this disease with an eye to future guidance efforts.
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NSS91
INTRODUCTION IN SARCOPENIA

P.Athanassiou’

'Department of Rheumatology, St. Paul's Hospital, Thessaloniki,
Greece

Sarcopenia is a geriatric syndrome with progressive loss of mass,
quality and function of skeletal muscles associated with aging.
Its prevalence may reach 30% for people over 60 in European
populations. Sarcopenia is a multifactorial process: some factors
lead to the development of sarcopenia and its associated nega-
tive effect on physical function. The loss of skeletal muscle fi-
bers secondary to the reduced number of motor neurons appears
to contribute significantly to the disorder, which may further in-
clude reduced levels of hormones (particularly GH, IGF-1, MGF,
and testosterone), lack of protein and calories of the diet, oxi-
dative stress, inflammatory processes etc. Sarcopenia requires a
rehabilitation program to improve physical performance but also
nutritional interventions: protein supplementation combined with
exercise, leucine-enriched amino acids and vitamin D supplemen-
tation, as adjunctive therapy.

NSS92
SARCOPENIA IN METABOLIC DISEASES

|. Athanassiou-Kostoglou'

"Department of Endocrinology, Asclepeion Hospital, Voula,
Athens, Greece

There is a lack of studies with outcome interventions to counter-
act sarcopenic obesity. However, there are recommendations for
sarcopenia and / or weight loss. Strength exercise combined we
proper diet demonstrated positive effects on muscle function and
combination of a dietary weight loss intervention and additional
protein supplements may reduce body fat. Nutrition is a common
factor in both entities: sarcopenia and obesity, although inter-
ventions differ due to different pathophysiological mechanisms
causing the problem: inadequate nutrition vs. excess consump-
tion is the case. The problem is how to increase muscle mass in
a situation of energy deficit. During weight loss, which is effec-
tive in reducing fat mass, skeletal muscle mass may also be lost
and consequently reduced. Higher protein intakes prevent muscle
mass loss, especially when combined with an exercise interven-
tion. Exercise programs containing strength and aerobic exercise
in combination with dietary weight loss program may possibly
have positive effects on sarcopenic obesity.

NSS?3
SARCOPENIA IN DIABETES MELLITUS

Y. Dionyssiotis’

12nd Physical Medicine and Rehabilitation Department, National
Rehabilitation Center EKA, Athens, Greece
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The analysis of body composition for assessing the health and
nutrition of the individual is a useful test. Diseases such as dia-
betes mellitus may be associated with adverse changes in body
composition. However, there is a lack of studies that examine the
association of sarcopenia in patients with type 2 diabetes melli-
tus (T2DM). To examine this relation individuals who visited endo-
crinological outpatient clinics, aged 20-80 years (n=35), to assess
the presence of sarcopenia in type 2 diabetes mellitus (T2DM)
in comparison with controls. Appendicular skeletal mass (ASM)
and other parameters such as total fat and total muscle mass (in
Kg) were calculated. The skeletal muscle index (SMI) was calcu-
lated as ASM divided by the square of the body height in meters.
Low muscle mass is defined as SMI <7.0 kg/m2 in males and SMI
<5.7 kg/m2 in females. Low physical performance was defined
as a walking speed of <0.8 m / s. The incidence of sarcopenia
was significantly higher in patients with T2DM than in healthy
subjects (27% vs 20%, p=0.01 for sarcopenia) and higher in el-
derly participants (70 years and over) vs. younger (40% vs. 12%,
p<0.001). Walking velocity was significantly lower in patients with
T2DM than in controls men and women (1.0210.34 vs. 1.25+0.15,
p <0.001) and (1.01£0.22 vs. 1.27£0.12, p <0.001), respectively.
The prevalence of sarcopenia in patients with T2DM is moderate
and gradually increases significantly in older men.

NSS24
SARCOPENIA IN NEUROLOGICAL DISORDERS

Y. Dionyssiotis’

2nd Physical Medicine and Rehabilitation Department, National
Rehabilitation Center EKA, Athens, Greece

Muscle decay and dysfunction are seen in ageing, but in neuro-
logical disorders with muscular atrophy, muscle loss can be seen
also at younger ages. The pathophysiology of sarcopenia in neu-
rological diseases is complicated. One factor is unloading of af-
fected skeletal muscle, and consequently deconditioning which
occurs in any muscle that is not active. Low muscle mass can be
explained by neurogenic injury, both due to muscle atrophy and
disturbed regulation by the central nervous system. A neurolog-
ical disability causes inactivation and, consequently, unloading
of affected skeletal muscle. The danger of decline in capacity
for physical activity begins immediately after the injury. Disuse,
spasticity, and microvascular damage, contribute to the induction
of the marked morphological and enzyme histochemical changes
seen in the paralyzed skeletal muscle leading to altered function-
al properties and atrophy. Motoneuron death and muscle dener-
vation must contribute to the severe atrophy that is measured in
muscles after SCI. Malabsorption leads to protein deficits and
muscle catabolism. Hormonal disturbances of the thyroid, hyper-
cortisolism and insulin resistance lead to sarcopenia resulting
from protein deficiency.
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NSS95
THE CRITICAL SHIFT TO A PROACTIVE APPROACH
TO BONE HEALTH

P.D. Cummings'

Director of Bone Health Clinic TOCA at Banner, Scottsdale,
United States

As the proportion of older individuals across the world increases,
the prevalence/incidence of osteoporosis is rising and the eco-
nomic burden of fragility fractures is growing. Current models
for the identification of osteoporotic fracture patients are reac-
tionary; predicated to responding only after the initial fracture in
hopes of preventing a secondary fracture. This myopic view of
bone health care leaves patients suffering and health care costs
spiraling out of control. Imagine never having your high blood
pressure checked, and instead waiting for a heart attack or a
stroke as your first symptom of heart disease. We are at a critical
state and our focus needs to change. Education, identification,
and treatment of bone health are archaic, costly, and limited in
exposure. They also fail to understand that bone health requires
a Cradle to Grave mentality.

NSS?6

OPTIMAL CLINICAL PARADIGM: 4-PILLAR
EVALUATION, INTEGRATED PROFILE, AND
MULTIDISCIPLINARY CARE PLAN

R. Patel’

'Bone Health Specialist TOCA at Banner, Scottsdale, United
States

Bone Health Solutions operates in a closed-loop system desig-
nating an orthopaedic surgeon working in concert with an Ad-
vanced Practice Provider to be the champions for patients with
bone health concerns. This care model attempts to eliminate the
current problem of fragmented care as orthopaedic surgeons and
their staff are already managing the treatment of patients with
fragility fractures and preventing future fractures is a natural ex-
tension of the treatment phase. Additionally, our program utilizes
a Bone Health Educator who is responsible for educating physi-
cians and their staff across a variety of healthcare settings to
raise awareness about bone health and patients that may be at a
high risk for fracture.

Our clinic uses the Optimal Clinical Paradigm and 4-Pillars as-
sessment to address six critical steps to the evaluation and com-
prehensive management of patients with regards to Bone Health.
The first step is to identify all patients at high risk for fracture
from local health care systems, not just those presenting to the
Emergency Department. Second is to capture those patients to
ensure they are evaluated by a dedicated bone health specialist.
Third is to evaluate the patient by performing a comprehensive ex-
amination that assesses all aspects of bone health and its poten-
tial underlying causes and manifestations. Fourth is to use our
4-Pillar system to diagnose any underlying Biological, Functional,
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Behavior and Environmental factors that may be contributing to
the development or enhancement of their underlying bone health
that may place them at high risk. Fifth is to develop an individ-
ualized treatment plan involving a multidisciplinary team. The
final step is prevention, which involves sustainable educational
programs throughout the community.

NSS97
BONE HEALTH SOLUTIONS

P.D. Cummings'

Director of Bone Health Clinic TOCA at Banner, Scottsdale,
United States

Bone Health Solutions was created to either replace the current
FLS programs or augment them depending upon the community
they serve. We believe that our Optimal Clinical Paradigm through
Bone Health Solutions completely addresses all aspects of bone
health care and ultimately decreases the “Patient Care Gap”. Data
is currently being collected and it is hypothesized that a greater
reduction in secondary fractures will occur due to a standardized,
less fragmented system. Additionally, it is proposed that patient
adherence will increase because of multi-disciplinary treatment, a
shared decision-making plan and better education. This program
sets the framework to create a more proactive approach to bone
health and to better capture patients before they fracture.

NSS98
VITAMIN D STATUS AND DIVERSE MEDICAL
PRACTICES IN MEXICO AND LATIN AMERICA

P_A. Garcia-Hernandez'

"Hospital Universitario "Dr. José E. Gonzélez" UANL, Professor of
Internal Medicine and Endocrinology, Nuevo Léon, Mexico

While vitamin D deficiency has been extensively documented
globally, recent years have seen more data from countries near
the Equator, including Latin America. Several studies in Latin
American countries indicate an overall observed prevalence of
vitamin D deficiency at around 35%, with a higher prevalence as
age increases, particularly among the elderly. National surveys
reveal this deficiency to be more common among older women
than men, and levels below 15 ng/ml have been associated with
increased mortality. Nevertheless, there are significant differenc-
es in prevalence rates related to age, gender, country, latitude,
season, and year of publication.

The healthcare systems in the region display considerable di-
versity, incorporating a mix of public and private services. De-
spite notable improvements in some countries, unequal access
to healthcare persists, primarily due to limitations in economic
resources and infrastructure challenges. The duality in financial
systems, drawing contributions from public and private sources,
underscores the complexity of addressing public health issues
such as vitamin D deficiency. The lack of coherent medical infor-
mation and the limited consensus among specialists in the region
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further complicate the management of this issue. Notably, some
medical practices need to consistently consider exploring vitamin
D status, potentially impacting the prescription and guidance of
treatments by healthcare professionals, with the associated in-
consistency and even low adherence to medical recommenda-
tions among the population.

To overcome these challenges, it is imperative to promote col-
laboration among experts, encourage research to understand pat-
terns of vitamin D deficiency, and enhance continuous medical
education to establish a clear consensus and ensure the avail-
ability of accurate information. These measures are essential for
effectively addressing vitamin D deficiency and improving bone
and overall health in the Latin American population.

NSS99

GLOBAL AND REGIONAL DYNAMICS:
HETEROGENEITY IN VITAMIN D SUPPLEMENTATION
ACROSS LATIN AMERICA

H. Gutierrez-Hermosillo’

'PHD, Hospital Aranda de la Parra, Department of Geriatrics'
Coordinator, Leon, Mexico

Recent data shows hypovitaminosis D is common in Asia, Eur-
asia, western Europe, Africa, and the Americas. The IOF LATAM
recent report concludes that in the region, as much as 75% of the
population has low Vitamin D (VD) levels.

Most of the countries in Latin America have a combined health
system, sometimes making access to new technologies or treat-
ments different for those who work in public or private areas;
Mexico is not an exception.

Before the COVID-19 pandemic, the prevalence in Mexicans across
different ages was as high as 71%, being more pronounced as age
increases- in contrast to other continents where it seems to be
more prevalent in the younger population—- and almost universal
among the very old. Recently, we described that those Mexicans
with levels below 15 ng/ml have an increased risk of death.

There are many explanations for this high prevalence of hypovi-
taminosis D, including low sun exposure even in countries like
Mexico, where there are sunny days almost all year, urban-rural
disparities, darker skin in the population, aging of the population,
Government regulations regarding VD added to the food are pres-
ent only in one-third of the countries in the region, some medical
practices among physicians where there have been described
that a high percentage do not consider hypovitaminosis D a medi-
cal problem, nor identifying the different presentations of VD they
have available in their countries or being confused of which of the
many presentations to prescribe in their patients having several
options (daily, weekly, monthly, tablets, gel caps, etc.).

As part of the development of the Mexican Consensus on Vitamin
D, a survey is taking place in several Latin-American Countries
and Spain among Medical Doctors and there is a significant per-
centage that does not measure VD levels in their patients; some
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others only measure it in those they consider at high risk, most
of them do not identify a therapeutic goal or in whom to initiate
supplementation.

During the pandemic, there were changes in the intake of various
nutrients, including VD, and in the Mexican population, there is
data that showed that the serum levels increased significantly;
the ingestion of VD compounds can explain this.

Therefore, with all this information, several medical associations
in Mexico have focused on developing the National Joint Position.

References:

Osteoporosis Int(2018)29(Suppl1):S149-S565

International Osteoporosis Foundation (2012). LATAM Audit: epi-
demiology, cost and impact of osteoporosis in Latin America
Nutr Hosp. 2023 Aug 28;40(4):732-738.

NSST100

FORMULATING UNITY: MEXICO'S APPROACH TO
THE NATIONAL JOINT POSITION ON VITAMIN D
SUPPLEMENTATION IN ADULTS

J. F. Torres-Naranjo'

'Centro de Investigacién Osea y de la Composicién Corporal,
CIO. Universidad de Guadalajara, Guadalajara, Mexico

Vitamin D is crucial in numerous physiological processes beyond
maintaining calcium homeostasis. Specialist involvement in Vita-
min D prescription underscores its growing clinical importance.
However, a lack of consensus on optimal doses and protocols
poses a challenge in maximizing benefits while minimizing risks.
Addressing this gap is crucial for advancing standardized Vitamin
D supplementation practices in healthcare.

This lecture offers insights into the meticulous process of for-
mulating Mexico's national joint position, presented as a regional
model. It explores how this national joint position addresses and
mitigates heterogeneity within the Latin American context.

Since this national position aimed to harmonize approaches
across medical disciplines, a multidisciplinary expert panel was
formed, involving specialists from diverse clinical disciplines,
including endocrinologists, gynecologists, geriatricians, inter-
nists, orthopedic surgeons, and rheumatologists from National
Medical Organizations: AMMOM, AMEC, AMG, CMIM, CMO, CMR,
CONAMEGER, FEMECOG, and FEMECOT. The panel aimed to ad-
dress variations in vitamin D supplementation approaches and
concentrated on three main areas: the necessity of medical vi-
tamin D supplementation for the general population or specific
groups, the need for serum vitamin D level determination to iden-
tify suitable candidates for supplementation, and define precise
dosages, and the general guidelines for initiating and evaluating
the response to medical vitamin D supplementation.

Over the consensus process, substantial differences among ex-
pert panel members emerged on specific aspects due to diversity
in the formation and approaches. To overcome this, the method-
ological team compiled an evidence report from relevant clinical
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evidence. A consensus opinion was formed, and an anonymous
peer review process was conducted over four rounds.

The consensus is pivotal in unifying perspectives on vitamin D
supplementation in Mexico. This interdisciplinary approach re-
solves discrepancies and establishes clear guidelines for clinical
practices. The proposal extends this approach to the Latin Amer-
ican Region, recognizing documented heterogeneity in medical
practices.

NSS101
THE IMPACT OF MENOPAUSE AND HIV ON
MIDLIFE BONE HEALTH

T. Madanbhire’

'The Biomedical Research and Training Institute, Harare, Zimba-
bwe

Improved access to HIV treatment means that more women in
Africa are now aging and reaching menopause. Taken together,
this means that there is a coh

Improved access to HIV treatment means that more women in
Africa are now aging and reaching menopause. Taken together,
this means that there is a cohort of elderly women living with HIV
at risk of chronic comorbidities. We identified 450 urban-dwelling
South African women aged 40-60 years with and without HIV and
followed them for five-years and determined whether HIV infec-
tion modifies the effect of menopause on bone mineral density
(BMD). At baseline, mean age was 49.5 years, 14% of the women
were living with HIV and two in five were postmenopausal. | will
describe differences in BMD and osteoporosis (T-score by HIV
status at baseline and the change in menopausal status over the
five-year period. In addition, | will also show that BMD losses af-
ter follow-up are higher among women identified to be living with
HIV status at baseline. | will also describe how transitioning from
pre- to post-menopause was associated with greater BMD losses
in women living with HIV than HIV negative women, novel findings
in the African context. Therefore, women living with HIV may be
at greater risk of menopause-related osteoporotic fractures such
that HIV services should consider routine bone health assess-
ments among midlife women as part of HIV-care delivery.

ort of elderly women living with HIV at risk of chronic comor-
bidities. We identified 450 urban-dwelling South African women
aged 40-60 years with and without HIV and followed them for five-
years and determined whether HIV infection modifies the effect
of menopause on bone mineral density (BMD). At baseline, mean
age was 49.5 years, 14% of the women were living with HIV and
two in five were postmenopausal. | will describe differences in
BMD and osteoporosis (T-score by HIV status at baseline and the
change in menopausal status over the five-year period. In addi-
tion, | will also show that BMD losses after follow-up are higher
among women identified to be living with HIV status at baseline. |
will also describe how transitioning from pre- to post-menopause
was associated with greater BMD losses in women living with
HIV than HIV negative women, novel findings in the African con-
text. Therefore, women living with HIV may be at greater risk of
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menopause-related osteoporotic fractures such that HIV services
should consider routine bone health assessments among midlife
women as part of HIV-care delivery.

NSS102

THE CHALLENGES OF POOR MUSCULOSKELETAL
HEALTH IN THE GAMBIA

K. Ward'

"™RC Lifecourse Epidemiology Centre, University of
Southampton, Southampton, United Kingdom

Over coming decades, the greatest rise in ageing populations will
be seen in Africa. Inevitably there will be a concominent rise in
non-communicable diseases, of which musculoskeletal diseases
form a major part. Despite this, conditions such as osteoporosis
and sarcopenia, and consequent falls and fractures remain low
priority for healthcare spending. The Gambia, West Africa, is
one of the lowest income countries in the world (in 2022 gross
domestic product per capita was 840 USD). Whilst healthcare
expenditure has risen over recent years, there remains a challenge
for public healthcare facilities to meet the rising demands of an
older population.

The Gambian Bone and Muscle Ageing Study (GamBAS) is
a prospective observational study in Black African men and
women aged >40 years (ISRCTN17900679). Fractures-E3 (https://
wellcomeopenresearch.org/articles/8-261/v1) is a multi-country
study of fracture epidemiology, ethnography and economic impact
across The Gambia, Zimbabwe and South Africa. The community
prevalence surver of FE3 has two study locations in urban and rural
The Gambia. This talk will review findings from both GamBAS and
Fractures-E3 Gambia work. Both studies have collected detailed
assessments of bone and muscle, together with functional ability,
medical history and blood samples. This talk will focus on the
epidemiology of osteoporosis, vertebral fractures and associated
risk factors. These data are the first of their kind in West Africa
and provide important evidence to address barriers in diagnosis
and access to care in older people in the country.

NSST103

HIP FRACTURE INCIDENCE AND OUTCOMES IN
ZIMBABWE

C. Gregson'?

"Professor, University of Bristol, Bristol , United Kingdom, 2The
Biomedical Research and Training Institute, Harare, Zimbabwe

In Southern Africa, rapidly ageing populations are increasing
demands on healthcare services. In 2021 there were an estimated
212,830 women and 208,607 men aged =40 years living in
Harare, equating to 16.2% of the city’s population. Over 2 years
we identified 243 hip fracture cases, with a mean age 71 years,
most presented to public rather than private hospitals, with a
fragility fracture. High-impact trauma e.g., traffic accidents, was
generally only seen in younger men. | will describe the estimated
current and future hip fracture incidence in Zimbabwe which we
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found to be similar to rates previously reported in Black South
Africans. | will share emerging findings from one-year follow-up of
the incident cases, describing how late presentations, comorbid
HIV and malnutrition are all common. Non-operative management
was also common and associated with high mortality, potentially
reflecting surgical and financial challenges and/or multimorbidity.
Understanding barriers to care will be important to inform future
healthcare delivery, as demands on an already over challenged
healthcare system are predicted to increase and fracture services
will need to respond.

NSS104
THE ECONOMIC IMPACT OF HIP FRACTURE IN
ZIMBABWE AND SOUTH AFRICA

N. Mafirakureva’, P. Ishumael?, P. Mushayavanhu?, J.
Masters?, H. Wilson*, F. Paruk5, B. Cassim®, R. Ferrand?, C.
Gregson’, S. M. Noble®

'Sheffield Centre for Health and Related Research (SCHARR),
Division of Population Health, School of Medicine and
Population Health, University of Sheffield, Sheffield, United
Kingdom, 2The Research Unit Zimbabwe, Harare Zimbabwe,
Biomedical Training Research Institute, Harare, Zimbabwe,
SNDORMS, University of Oxford, Oxford, United Kingdom,
“Musculoskeletal Research Unit, Bristol Medical School,
University of Bristol, Bristol, United Kingdom, *Department

of Rhuematology, School of Clinical Medicine, University of
Kwa-Zulu Natal Durban, Durban, South Africa, *Department of
Geriatrics School of Clinical Medicine, University of Kwa-Zulu
Natal Durban, Durban , South Africa, "The Biomedical Research
and Training Institute, Harare, Zimbabwe, 8Population Health
Sciences, Bristol Medical School, University of Bristol, Bristol,
United Kingdom

Despite rapidly ageing populations and projected increases in hip
fractures, data on hip fracture-related healthcare resource use and
costs in sub-Saharan Africa are limited. The worldwide average
health and social care cost in the first year post hip fracture was
reported as US$43,669 per patient in a 2017 systematic review,
with inpatient care costing US$13,331. Costs were highly variable,
reflecting different contexts, variation in methodology, elements
of care and patient populations. Data on costs associated
with hip fractures are important for quantifying demands on
healthcare services, informing accurate cost-effectiveness
analyses, and for guiding policy decisions on priority setting,
planning, and budgeting. As part of the Fractures-E3 study, we
collected healthcare resource utilisation data and costs for
cohorts of hip fracture patients in South Africa, The Gambia, and
Zimbabwe. This talk will describe the first estimates of the direct
healthcare costs associated with the acute management of hip
fractures in South Africa and Zimbabwe. We will also discuss
the methodological challenges associated with estimating these
costs in sub-Saharan African settings.
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NSS105
WHY; INTRODUCTION TO PPI, OVERVIEW OF
IMPACT AND PROGRESS

A. Adebajo’

"Faculty of Medicine, Dentistry and Health, University of
Sheffield, Sheffield, United Kingdom

Patient and public involvement and engagement (PPI/E) is
research being carried out by researchers alongside members of
the public rather than to, about, or for them (National Institute for
Health Research, UK). PPI/E as a concept is not new, and it has
gained support in recent years due to increased awareness and
commitments placed on researchers by funding agencies, patient
groups, regulators, reimbursement agencies/HTAs and scientific
societies. Notably, the dynamic, heterogeneous and multifaceted
nature of lived experiences encourages researchers to partner
with patients early and during research if their primary aim is to
learn from

patients and effectively improve health for all. This session will
focus on why PPI/E is imperative to improve/impact health for all.

NSS106
WHAT; PPl ARTICLE COLLECTION AS A GLOBAL
RESOURCE

C. Fitzpatrick’
Senior Editor, BMC Medicine, London, United Kingdom

Musculoskeletal and rheumatic healthcare practitioners play
a reciprocal role in developing strategies to involve patients as
authentic partners in clinical practice and research; however,
many researchers express needing knowledge and resources
to contact, plan and/or manage meaningful PPI. In June 2023,
BMC Rheumatology and BMC Musculoskeletal Disorders (part
of Springer Nature) published an Article Collection on ‘Patient
and public involvement (PPI) in rheumatic and musculoskeletal
research’ to provide a constructive learning experience and
involve public partners more effectively. All papers championing
PPl were welcomed and considered. The Article Collection is a
global resource of musculoskeletal-related examples ranging
from research priority setting through to guideline implementation
& community partnerships for multi-modal management. This
session will share available PPI resources and where to find them
as part of the special collection, highlighting examples from
which tailoring to suit different musculoskeletal diseases may be
undertaken. Article Collection link:https://www.biomedcentral.
com/collections/PPI-RMD

1.Arumugam A, Phillips LR, Moore A, Kumaran SD, Sampath KK,
Migliorini F, Maffulli N, Ranganadhababu B, Hegazy F, Botto-van
Bemden A. Patient and public involvement in research: a review
of practical resources for young investigators. BMC Rheumatol.
2023;7:2.

2.Myers H, Keefe F, George SZ, George SZ, Kennedy J, Davis Lake
A, Martinez C, Cook C. The influence of a cognitive behavioural
approach on changing patient expectations for conservative care
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in shoulder pain treatment: a protocol for a pragmatic randomized
controlled trial. BMC Musculoskelet Disord. 2021;22:727.
3.Akesson KS, Sundén A, Stigmar K, Stigmar K, Fagerstrom C,
Pawlikowska T, Hansson EE. Enablement and empowerment
among patients participating in a supported osteoarthritis self-
management programme - a prospective observational study.
BMC Musculoskelet Disord. 2022;23:555.

4.Dorris, E.R., Grealis, S., Kegl K, Kennedy N, Larkin L, Lynch B,
Moran A, O'Brien J, Skeffington S, Slater K, Ward R, Willet A.
Priorities for rheumatic and musculoskeletal disease research in
Ireland. BMC Rheumatol. 2022;6:55.

5.Vitaloni M, Botto-van Bemden A, Sciortino R, Carne X, Quintero
M, Santos-Moreno P, Espinosa R, Rillo O, Monfort J, de Abajo F,
Oswald E, Matucci M, du Souich P, Moller |, Bauers MR, Vinci A,
Scotton D, Bibas M, Eakin G, Verges J. A patients’ view of OA: the
Global Osteoarthritis Patient Perception Survey (GOAPPS), a pilot
study. BMC Musculoskelet Disord. 2020;21:727.

6.Teo JL, Zheng Z, Bird SR. Identifying the factors affecting
‘patient engagement’ in exercise rehabilitation. BMC Sport Sci
Med Rehabil 2022;14:18.

7.Middlebrook N, Heneghan NR, Falla D, Silvester L, Rushton
AB, Soundy AA. Successful recovery following musculoskeletal
trauma: protocol for a qualitative study of patients’ and
physiotherapists’ perceptions. BMC Musculoskelet Disord
2021;22:163.

8.Cornelissen D, Boonen A, Evers S, van den Bergh JP, Bours
S, Wyers CE, van Kuijk S, van Oostwaard M, van der Weijden T,
Hiligsmann M. Improvement of osteoporosis Care Organized by
Nurses: ICON study - Protocol of a quasi-experimental study to
assess the (cost)-effectiveness of combining a decision aid with
motivational interviewing for improving medication persistence in
patients with a recent fracture being treated at the fracture liaison
service. BMC Musculoskelet Disord. 2021;22:913.

NSS107
HOW; IMPLEMENTING PATIENT PARTNERSHIPS

M. De Wit

"Patient Research Partner, Stichting Tools, Amsterdam,
Netherlands

Practical examples for involving patients in health research.
There is increasing emphasis on patient-centred research to
support the development, approval and reimbursement of health
interventions that best meet patients’ needs. Through a structured,
collaborative process the group generated practical guidance to
facilitate optimal patient involvement in basic, translational and
clinical research. Patient involvement is a relational process.
Principles will be shared based on lessons learned through
applied experience. This session will focus on partnering with
patients, and sharing an example of applied principles to facilitate
optimal patient engagement.
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NSS108
WHERE WE ARE GOING; PPI OPPORTUNITIES

A. Botto-Van Bemden'#345

Global Patient Ambassador, Patient and Public Involvement,
Musculoskeletal Research International, Inc., Miami, United
States, 2EUPATI Fellow, EUPATI, Utrecht , Netherlands, *Patient
Partner, Patient Focused Medicines Development, Clinical
Research Experts, LLC., Tampa, United States, “Chairperson,
Patient Registry, International Cartilage Repair and Joint
Preservation Society, Zurich , Switzerland, *Member Engagement
Co-Chair, Patient-Centered Special Interest Group, ISPOR- The
Professional Society for Health Economics and Outcomes
Research, Lawrenceville, United States

Patient preferences are a type of patient experience data (PED).
Including patient preferences stimulates innovation in medical
product development, patient-focused drug development/
PFDD or patient focused medicines development/PFMD.
Industry prioritizes attributes that matter most to patients,
driving creation of more patient-focused interventions and
technologies. Incorporating patient preferences explicitly into
HTA and regulatory decision-making is a transformative concept
in healthcare that not only promotes patient-centric care but also
has significant global implications & enormous opportunities.
By taking into account the full spectrum of diverse needs and
preferences of patients, stakeholders can make more accurate
and informed decisions about which treatments should be
available for patients. This session will focus on upcoming PPI
opportunities with PED dossiers, HTAs and regulators.

NSS109
HYPERTHYROIDISM. ETIOLOGY AND CLINICAL
MANIFESTATIONS

|. Kostoglou-Athanassiou’

Department of Endocrinology, Diabetes and Metabolism,
Asclepeion Hospital, Voula,, Athens, Greece

Hyperthyroidism is a frequent thyroid disorder which may be due
to a variety of causes. Hyperthyroidism includes the increase in
thyroid hormone levels either directly from the thyroid or from
extrathyroidal sources. Hyperthyroidism may have an autoimmune
etiology, may be due to hormone production from autonomous or
toxic adenomas, or to thyroid inflammation which causes tissue
destruction, and, finally, from extrathyroidal hormone production,
such as in the ovaries or to excessive thyroid hormone intake.
From the history and the clinical picture, depending on the severity
of hyperthyroidism, there usually exist weight loss, tachycardia
and rarely atrial fibrillation, fatigue and muscular weakness and
rarely periodic paralysis, excessive sweating, gastrointestinal
and neuropsychiatric disorders, goiter and other manifestations.
Finally, in Graves’ disease extrathyroidal manifestations may
be found, such as ophthalmopathy and pretibial myxedema.
Laboratory evaluation includes the measurement of thyroid
hormones in the blood, where T, and T, are elevated, rarely T, is

normal and TSH is decreased.
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NSST10
HYPERTHYROIDISM. PSYCHOSOCIAL
IMPLICATIONS

Y. Athanassiou’

Trinity College, Dublin, Ireland

Stressful life events may lead to the development or exacerbation
of Hashimoto’s thyroiditis and Graves' disease. Financial crises
or bereavement may lead to the development of Graves' disease
and severe hyperthyroidism.  Additionally, hyperthyroidism
itself may have psychological and psychiatric implications.
The disease leads to depression and severely affects quality
of life. Management of hyperthyroidism in the cases related to
bereavement may lead to quick recovery and in many instances
full remission of the disease. Successful management of
hyperthyroidism leads to improvement of psychological
disturbances and quality of life.

NSST11
HYPERTHYROIDISM AND SARCOPENIA

L. Athanassiou’

"Department of Rheumatology, Asclepeion Hospital, Voula,
Athens, Greece

Overt hyperthyroidism causes proximal limb muscle weakness
which improves after correction of the disease. Subclinical
hyperthyroidism may also cause a degree of muscle weakness.
This muscle weakness may be significant if it is observed in aging
patients, who already have muscle loss. Sarcopenia, a syndrome
which is currently under intense scientific investigation, is
considered a main risk factor for morbidity and mortality among
adults. Thyrotoxicosis may contribute to its development. Indices
of sarcopenia such as grip strength, as a measure of muscle
strength, appendicular skeletal muscle mass as anindex of muscle
quantity and gait speed as an index of physical performance
were found to be impaired in patients with thyrotoxicosis. Thus,
thyrotoxicosis may be associated with sarcopenia. Successful
treatment of hyperthyroidism leads to improvement of muscle
mass and muscle function.

NSST112
HYPERTHYROIDISM AND OSTEOPOROSIS.
PATHOPHYSIOLOGY AND MANAGEMENT

P._Athanassiou’

"Department of Rheumatology, St. Paul’s Hospital, Thessaloniki,
Greece

Thyroid hormones are essential for normal skeletal development
and normal bone metabolism in adults. However, increased
thyroid hormone levels may have detrimental effects on bone
metabolism and bone structure. Severe hyperthyroidism
increases bone turnover, decreases bone mass and subsequently
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bone mineral density. Subclinical hyperthyroidism, which is
defined as low TSH levels and free T, and T, levels within the
normal range, which may have minimal symptoms or may be
completely asymptomatic leads to decreased bone mass and
bone mineral density. Hyperthyroidism may lead to an increased
risk of fractures. Medical or surgical successful management
of hyperthyroidism may ameliorate bone mass loss and may
lead to improvement in bone mineral density. In cases of long-
standing hyperthyroidism, osteopenia and osteoporosis should
be managed with vitamin D and calcium supplementation as well
as with the administration of agents such as bisphosphonates as
well as denosumab. The administration of alendronate and the
effervescent formulation of alendronate may lead to successful
management of osteoporosis in the context of long-standing
hyperthyroidism.

NSS113

OSTEOPOROSIS AND THE SPINE: KEY STATISTICS
AND AN OVERVIEW OF THE NATIONAL SPINE
HEALTH FOUNDATION'’S KEY PATIENT AND HEALTH
CARE PROFESSIONAL INITIATIVES

T. Schuler'?

President, National Spine Health Foundation, Reston, United
States, 2Founder, Virginia Spine Institute, Reston, United States

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)

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)

The efforts that the National Spine Health Foundation (which
Dr. Schuler founded) 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 medications)

His work as a leading spine surgeon and how he addresses
spine and bone health in his patient population

The opportunity to disseminate and create patient education
toolsin support of the recently released North American Spine
Society (NASS) Diagnosis and Treatment of Osteoporotic
Vertebral Compression Fractures in Adults clinical practice
guideline through the members of the National Spine Health
Foundation Spine Health Coalition (which includes the
Cervical Spine Research Society, Lumbar Spine Research
Society, National Spine Health Foundation, North American
Spine Society, and Setting Scoliosis Straight Foundation)
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NSS114

A SPINE SURGEON PERSPECTIVE ON THE NEED
FOR PERIOPERATIVE SPINE AND BONE HEALTH
OPTIMIZATION

P. Anderson'?

'Co-Chair, National Spine Health Foundation Spine & Bone Health
Task Force, Renson, United States, 2University of Wisconsin
School of Medicine, Madison, United States

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

Why spine surgeons should establish care pathways to
systematically 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)
The need for vertebral compression fractures to be treated
as equally aggressively as hip fractures, with medications
including anabolics

Opportunities for spine/orthopaedic surgeons to work more
effectively with bone health specialists to maximize patient
care and improve outcomes

NSST15

SPINE AND BONE HEALTH PATIENT EDUCATIONAL
GAPS AND NEEDS

R. Roy'

"Chief Executive Officer, National Spine Health Foundation, Ren-
son, United States

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)

How to get patients to understand the potential need to delay
surgery (to ensure their bones are strong enough to increase
the chances of having a good surgical outcome)

A review of the targeted patient education NSHF is providing
to educate and activate patients to take action in talking
with their health care professionals regarding spine and
bone health, including the most effective written, digital, and
social media content

Successful approaches to empowering patients to ask their
health care professionals about spine and bone health

@ (O I0F-ESCEO

2024 LONDON

NSS116

A EUROPEAN PERSPECTIVE ON KEY SPINE
SURGEON GAPS IN THE DIAGNOSIS AND
TREATMENT OF OSTEOPOROTIC PATIENTS

E. Najjar'?

"Member, North American Spine Society Continuing Medical
Education Committe Member, Illinois, United States, 2Associate
Spinal Specialist, Centre for Spinal Studies & Surgery, Notting-
ham University Hospitals, Nottingham , United Kingdom

Economic and personal impact of vertebral fractures, a
national and global challenge

UK National Institute for Health and Care Excellence (NICE)
guidelines for early assessment and tailored interventions
The effect of osteoporotic fractures on spinal global sagittal
alignment

The effect of bone quality on mechanical failure following
spine surgery

Integrating bone quality assessment into decision making
and surgical planning in spine surgery

NSST17
GCS IN THE TREATMENT OF RHEUMATOID
ARTHRITIS . FRIENDS ?

0. D. Messina'’

Rheumatologist, IRO Medical Research Centre, Buenos Aires,
Argentina

Low dose glucocorticoids (GC) therpy is widely used in rheumatoid
arthritis (RA) but the balance of benefit (short term) and harm
(long term ) is still unclear .GC was first used at the Mayo Clinic
in a patients with RA by Hench et al with spectacular results but
after some time of enthusiasm many side effects were evident. In
the GLORIA trial ( GlucocorticoidLow-dose in rheumatoid arthritis
) pragmatic double - blind randomized trial compared 2 years of
prednisolone , 5 mg/day to placebo in patients aged > 65 years
with active RA added to disease - modifying treatments including
14% on biologics .Disease activity was 0.37 points lower on
prednisolone (95%CL, p< 0.0001) ., joint damage progression was
1,7 points lower ( 95 %CL 0.7 p= 0.003). 60% vs 49% of patients
experienced the harm outcome adjusted relative risk 1.24 (95%CL
1.04, p=0.02)with the largest contrast in non severe infections .
Add on low dose prednisolone has beneficial long-term effects in
senior patients with established RA . this suggest a favourable
balance of benefit and harm .However other studies using short
term GC as a “bridging therapy “at high dose showed no long -
term benefit with regard to pregression of radiographic damage
at | year .One study by Wassenberg et al showed than beryloe
doses , lower than 5 mg of prednisolone given over 2 years in
combination with background DMARDs therapy substantially
decreased radiographic progression in early RA at low risk .

Many years ago a dutch study by M Boers , the COBRA study
showed tha the combination of prednisolone and MTX and SSZ
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during the first six months was superior to SSZ alone with less
articular damage and less disease activity . In a recent study
Lotte van Ouwerkerk at al compared the use of GC over time in
patients with RA who were or were not treated initially with GC
as a “bridging therapy “, combining data from BeSt, CareRA and
COBRA trials . In randomized trrials comparing GC bridging and
no GC bridging , bridgers had more rapid clinical improvement ,
fewer DMARD changes and similar late use of GC compared with
non bridgers . GC bridging per protocol resulted , as could be
expected in higher cumulative GC over 2 years .

Future research will develop new molecules with less side effects
modulating transrepression and transactivation . Some years ago
deflazacort, an oxazoline derivative of prednisolone showe less
side effects although its equipotency compared with traditional
GC was questioned and not definitively established . However
deflazacort is approved and prescribed in several European, latin
American and Asian countries .

NSST18
GLUCOCORTICOIDS “FOE”

G. Adami'

"Medical Doctor presso Azienda Ospedaliera Universitaria Inte-
grata Verona, Verona, Italy

Glucocorticoids are widely used to treat common inflammatory
diseases, including inflammatory rheumatic musculoskeletal
diseases (iRMDs) such as rheumatoid arthritis and connective
tissue diseases. More than 1% of the overall population uses
glucocorticoids in chronic as part of the treatment of their
condition, and, as a result, glucocorticoid-induced osteoporosis
(GIOP) is the most common form of secondary osteoporosis.
Glucocorticoids have various detrimental effects on bone. In the
early phases, glucocorticoids can increase osteoclasts activity
and, simultaneously, can decrease osteoblasts functionality.
Later in the treatment course, glucocorticoids are associated
with an overall suppression of bone turnover with osteocyte
apoptosis and microarchitectural damage. In aggregate,
glucocorticoids cause a rapid reduction in bone mineral density
(BMD), which is only partially preventable by anti-osteoporosis
medications. Furthermore, by damaging bone microarchitecture,
glucocorticoids alter the BMD fracture threshold; in other words,
glucocorticoid users tend to fracture at osteopenic or even
normal T-scores.

NSST19
MANAGING EGFR AND BONE

R. Keen'’

'Consultant in Metabolic Bone Disease, Royal National Orthopae-
dic Hospital, Brockley Hill, Stanmore , United Kingdom

Dr Keen will discuss the clinically pertinent management
of osteoporosis in people with chronic kidney disease. The
attendees will be equipped with latest data on guidelines and
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data on pharmacological management of osteoporosis in the
context of kidney disease.

NSS120

MANAGING AROMATASE INHIBITOR INDUCED
BONE LOSS

M. K. Nisar'234

"Consultant Rheumatologist & Physician, Luton , United Kingdom,
2Director of Research & Development, Luton, United Kingdom,
SSecretary to East Anglian Rheumatology Society, Luton, United
Kingdom, “Luton & Dunstable University Hospital, Luton, United
Kingdom

Dr Nisar will discuss the guidelines encompassing latest data
on aromatase inhibitor induced bone loss in women with breast
cancer and how the latest consensus guidelines have provided
real world evidence of their efficacy in improving bone health and
fracture prevention.

NSS121
OSTEOCALCIN (OC), OLD“-NEW MARKER- CAN
IT BE PROGNOSTIC FOR CVD?

B. Miskic’, V. Cosic?, S. Sokolovic?, M. Knezevic-Pravecek?,
I. Bitunjac®, K. Cvitkusic-Lukenda*

'GH drJ Bencevic, Slav. Brod, Slavonski Brod, Croatia, ?Faculty of
Dental medicine and health, University of Osijek, Osijek, Croatia,
SUniversity clinic Sarajevo, Sarajevo, Bosnia & Herzegovina, “GH
dr.J.Bencevic SL.Brod, GH dr.J.Bencevic SL.Brod, Croatia, SGH
dr.J.Bencevic SL.Brod, SL.Brod, Croatia

Objective: Cardiovascular diseases have been the leading
cause of death worldwide for a long time. systematic analysis
of modern literature.Systematic analysis of modern literature
from the scientific databases (2013-2023.) define osteocalcin
as a potential biomarker of cardiovascular status. Its increased
values are associated with a potentially protective mechanism
against the development of cardiovascular diseases (CVD).
Contradictory in the pathogenitic mechanism of CVD leaves a lot
if possibilities for research.

We concluded a short -term pilot study on the association of OC
levels with acute myocardial infarct (AMI ) and Heart failure (HF)
in the Department of cardiology,in GH Slav. Brod, Croatia
Materials and Methods: We investigated serum level of
osteocalcin in the patients ( N25) with (AMI) and (N23) patients
with (HF) comparable with age AMI 51+ 3,6 ,IC 54 + 5,3 and sex.
Female (N8 )AMI; (N7) and HF. and correlation betwewen level
of troponin, N-terminal proBrain Natriuremic Peptide( NT-proBNP)
and other bone markers. Those with diseases affecting bone
status were excluded.

We used the SPSS 28.0.1 package.

Results: Tropinin level (ng/L) was statisticaly significat between
those two cathegories: AMI and HF,p <0,001 Nt- proBNP (pg/ml)
correlated with stage of HF but level of osteocalcin R-Crosslabs
(ng/ml), vitamin D(nmol/L), Parathyroid hormon (pg/ml) and
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calcium were not very different between groups.

Conclusion We found slightly higher, statistically insignificant
levels of OC in subjects with AMI. The reason for the insignificant
difference may be the small number or great scale of results. From
our results its cannot be ruled out whether OC is a significant
predictor of CVD and by what mechanism. Large randomized well-
designed double-blind studies with clear hypotheses are needed
to gain insight into the real role of OC in CVD.

NSS122
THE HIDDEN UPSTAIRS BETWEEN BONE DENSITY
AND CARDIOVASCULAR MORTALITY

H. Bassiouni'

"Update Rheumatology Foundation, Cairo , Egypt

Objective: Cardiovascular disease (CVD) and osteoporosis
are common age-connected conditions associated with high
morbidity, mortality, and disability. Accumulating biological
and epidemiological evidence holds up a link between the two
conditions namely low bone mass and CV disease. The aim of the
present work is to review the relation between both conditions.
Observations:  Atherosclerotic  calcification and  bone
mineralization split a number of intriguing common aspects. It
is now conceded that arterial tissue calcification is not merely a
passive process of calcium phosphate precipitation or adsorption
in advanced atherosclerosis, but alternatively is a highly organized
process that is mastered by mechanisms similar to those involved
in bone mineralization. Literature suggests that low BMD and
bone loss seems to be risk factors for cardiovascular mortality in
both genders. A number of studies have studied the link between
BMD and cardiovascular morbidity. In the Health, Aging, and
Body Composition (ABC) Study, it was noted that the volumetric
BMD (vBMD) measures of the spine were notably and inversely
associated with prevalent CVD in both genders, and areal BMD
(aBMD) of the trochanter was related to CVD in women. Further
browsing in papers suggested that there were more relevant
associations between osteoporosis and CVD in women proposed
by the MORE trial which highlighted that osteoporosis was a strong
predictor of incident cardiovascular events in postmenopausal
women maverick of age and other traditional cardiovascular risk
factors. An inverse relationship was found in women between
bone mass and various measures of subclinical disease in many
publications. Cross-sectionally, vascular calcification, in both
the aorta and the coronary arteries was found to disagree if
correlated with bone density and directly related to vertebral and
hip fractures, chiefly in white postmenopausal women.
Conclusion: CVD and osteoporosis increase with aging.
Historically, these two conditions were considered unrelated
and their coexistence was attributed to unconventional age-
related processes. Currently, an increasing body of biological
and epidemiological evidence has furnished support for a link
between the two conditions far from age and shared risk factors.
It is suggested that common molecular, cellular, and biochemical
processes are implicated in their pathogenesis and warrants
further clarifying studies.
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NSS123
OSTEOPOROSIS AND CARDIOVASCULAR
DISEASES: A CASE-SERIES STUDY

S. Sokolovic', I. Sokolovic’

'Society for Osteoporosis in Federation of Bosnia and Herzegovi-
na, Sarajevo, Bosnia & Herzegovina

Introduction: Osteoporosis is associated with increased
risk for cardiovascular morbidity and mortality. On the other
hand, cardiovascular disorders may reflect bone and mineral
dysregulation. Thisriskis particularly observed in postmenopausal
women and elderly male. The estrogen deficiency plays a major
role in women for osteoporosis and cardiovascular diseases.
Both vitamin D and minerals have another important influence
in both. The BMD, hyperlipidemia, diabetes contribute to and
in cardiovascular diseases. The pro-inflammatory cytokines,
osteoprotegerin act in the same time on bone and vascular
calcifications. Both entities share the similar pathophysiology
processes, clinical manifestations, prevention of the same risk
factors and some novel therapies. Material and Method: A case
series study was implemented. Total of 16 postmenopausal
women were included in a study. No males were included. The
cardiovascular risk factors, bone mineral density (BMD), arterial
hypertension, arterial stiffness, coronary calcium score and
vitamin D level were analysed. Multi slice CT scan (MSCT) was
diagnostic procedure for CHD.

Results: Among 16 patients, there were 9 suffering from the
severe Osteoporosis and Coronary Heart Disease, while other
7 subjects did not have either severe osteoporosis or any other
heart disease. Osteopenia was included.

Severe Osteoporosis (9pts) No Osteoporosis/Osteopenia (7pts)

Average age 57y/o 65y/0
Average BMD 3,4 1,6
Coronary Calcium score: 368 18

LAD Stenosis 270% <50%
Vitamin D: 6,9 ng/ml 28 ng/ml

Blood pressure/Pulse: 146/94mmHg/78/min
Arterial stiffness /Vascular age 8 years older

102/88mmhg/84/min
3 years younger

Conclusion/Discussion: Patients with osteoporosis and
with no manifested CVD should be examined for silent heart
disease. Patients with manifested CVD should be examined for
osteoporosis.

NSS124
PREVENTION OF HIP FRACTURES

B. Duyur Cakit'

™MD, Professor, University of Health Science Ankara Training
and Research Hospital, Department of Physical Medicine and
Rehabilitation, Ankara, Turkiye

Osteoporosis is a major public health problem that affects millions
of people worldwide. A frequent and serious consequence of
osteoporosis is a hip fracture leading to high morbidity, excess
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mortality, substantial costs and decreased quality of life.
Several risk factors are known to predispose individuals to hip
fractures, including: female gender, older age, a high number
of comorbidities, low cognitive function, previous spine or hip
fracture and poor neuromuscular function. Falls in older adults
are a highly prevalent problem.

Sarcopenia is identified as one of the most common
comorbidities associated with femoral neck fracture. Preventive
interventions are needed to reduce the number of hip fractures.
Several interventions have been described to reduce the risk of
hip fractures including regular exercises, drug treatments (e.g.
calcium, vitamin D and antiresorptives/anabolics) and/or the use
of hip protectors. Since more than 90% of the hip fractures are
the result of a fall, hip protectors could be an interesting strategy/
intervention for preventing hip fractures. Shock-absorbing
flooring may also minimise fall-related injuries. In conclusion,
preventing fractures in older community-dwelling adults requires
careful consideration of an individual's estimated fracture risk,
life expectancy, and health priorities. Clinicians must consider
pharmacologic and non-pharmacologic interventions to reduce
fracture burden in this vulnerable population.

NSS125
ANTIOSTEOPOROTIC AGENTS AND FRACTURE
HEALING

P.Borman'

™D, Professor of PMR, University of Ankara Medipol, Faculty of
Medicine, Department of Physical Medicine and Rehabilitation,
Ankara, Turkiye

Osteoporosis poses a significant public health concern,
characterized by compromised bone strength and an increased
risk of fractures. There is an intricate relationship between
antiosteoporotic agents and the process of fracture healing.
As osteoporotic fractures are associated with delayed and
impaired healing, understanding the impact of pharmacological
interventions becomes crucial. Antiosteoporotic agents, including
bisphosphonates, selective estrogen receptor modulators,
denosumab, and anabolic agents such as teriparatide, are
commonly prescribed to manage osteoporosis and prevent
fractures. While these medications primarily focus on bone
density improvement, emerging evidence suggests their potential
influence onthefracture healing process. While anumber of studies
using osteoporotic animal models have shown a detrimental
impact on fracture healing, clinical evidence regarding whether
fracture healing is impaired in the presence of osteoporosis
is complicated by numerous associated conditions including
advancing age. The mechanism of some anti-osteoporotic
medications creates concern about a potential detrimental
impact on fracture healing, while others appear to enhance
fracture healing. There are still large gaps in the understanding of
the potential effect of anti-osteoporotic drugs on fracture healing,
although based on present knowledge a recent or present fracture
should not be considered as a contraindication to such treatment.
The current evidence indicates that the beneficial effects of anti-
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osteoporosis treatment exceeds any concerns about possible
adverse consequences on fracture healing in most circumstances.
The current literature, highlighting the mechanisms by which
antiosteoporotic agents may impact fracture healing, shedding
light on potential therapeutic implications and areas for future
research will be discussed in this session.

NSS126
REHABILITATION OF HIP FRACTURES

A. Yaman'

™MD, Specialist of PMR, Ankara Etlik City Hospital, Department of
Physical Medicine and Rehabilitation, Ankara, Turkiye

Hip fractures represent a significant health challenge, particularly
among the elderly, often resulting from falls or trauma. The
rehabilitation process following a hip fracture is crucial for
restoring functionality, independence, and overall quality of
life. Key aspects of hip fracture rehabilitation encompass early
postoperative care, physical therapy, and the psychosocial
elements which are essential for a successful recovery.

The initial phase of hip fracture rehabilitation begins with
educating patients and their caregivers about the importance
of compliance with rehabilitation protocols, medication
management, and lifestyle modifications are crucial. The
postoperative care with early mobilization is encouraged to
prevent complications associated with immobility and to
promote circulation. Physical therapy plays a central role in
hip fracture rehabilitation, aiming to rebuild strength, improve
balance, and enhance mobility. Progressive exercises, tailored
to the individual's capabilities, target the hip muscles and
surrounding areas. Weight-bearing exercises, gait training, and
balance drills are essential components, gradually reintroducing
patients to daily activities. The use of adaptive devices like
walker or cane, and assistive technology is integral to hip fracture
rehabilitation. As psychological impact of a hip fracture, including
fear of falling and anxiety about mobility, can impede progress,
psychosocial aspects of hip fracture rehabilitation are critical for
a holistic recovery. In addition, safe and supportive environment
modifications enhance patient confidence and facilitate a
smoother transition back to independent living.

As a conclusion; a comprehensive individualized approach that
combines early postoperative care, targeted physical therapy,
adaptive technologies, psychosocial support, environmental
modifications, and patient education is essential for achieving
optimal outcomes and contribute significantly to restoring
functionality and enhancing the overall well-being of patients.
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NSS127
HEALTH ECONOMICS OF OSTEOPOROSIS: THE
MISSED INTERVENTIONAL THRESHOLD

Y. El Miedany'

'Consultant Rheumatologist, Canterbury Christ Church University,
Kent, United Kingdom

Healthcare systems face considerable challenges to meet the
population healthcare needs. This is of particular interest in
low- and middle-income countries (LMICs) who have markedly
fewer resources than those in high income countries. Therefore,
the strategy in which the existing resources are assigned across
competing priorities is critical in affecting the level of the health
is generated overall, who receives healthcare interventions and
who goes without. There are several tools of economic evaluation
to facilitate and help policy makers in the process of resource
allocation (e.g. cost-effectiveness analysis (CEA). The central
factor is to consider both the effectiveness of the intervention
versus its cost to be able to determine whether the health gains
offered by an intervention are large enough relative to its costs
and consequently warrant adoption. This involves some notion
of the value that should be achieved by an intervention, which is
most frequently represented using a cost-effectiveness threshold.
This presentation is for healthcare professionals who are
interested in health economics and would like to learn more about
approaches to implementing it in standard practice. It will give an
introduction of health economics and cost benefit analysis in a
trial to make this challenging topic easy. This will include health
economics evaluations, outcomes as well as modelling, Quality
Adjusted Life Year (QALY), the incremental cost-effectiveness
ratio (ICER), willingness to pay threshold and its implementation
in osteoporosis and fragility fractures management.

NSS128
DIRECT COST OF OSTEOPOROTIC HIP FRACTURES

W. El Wakil'

"Lecturer Rheumatology and Rehabilitation, Alexandria Universi-
ty, Alexandria , Egypt

Osteoporosis and its associated fragility fractures not only have
a major impact on health and quality of life but also impose a
significant economic burden on the health system. The economic
costs of a disease can be used to estimate the disease burden
whether at the national or global levels. The costs in the economy
can stratified into two sections, direct and indirect costs. The
direct costs are the treatment costs, whereas the indirect costs
are the costs associated with the days off from work due to
illness.

Among the different components of health care systems,
hospitals are facing a shortage of resources as a challenge, and
every type of shortage of resources leads to a competition. Under
such a condition and competition, only the organizations that
could reduce the costs while paying attention to the quality of
services provided can be successful. Therefore, cost information
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can be of great value in optimizing resource allocation, modifying
budgets, reducing waste costs, and making more efficient use of
available resources. The objective of every cost detection and
cost management system is to provide accurate and practical
information to help organizations deliver quality services under
a competitive setting. This presentation will discuss the large
treatment gap among those at high risk for fragility fractures
at the international as well as national levels, direct as well as
indirect costs of hip fractures, and approaches to implement the
annual costs of hip fractures, calculated through construction of
a Continuum-Care Episode, as a confounder in the health policy
decision-making

NSS129

ECONOMIC EVALUATION OF FRACTURE LIAISON
SERVICE (FLS): THE EGYPTIAN EXPERIENCE

M. Toth'?

H. Senior Clinical Lecturer, King's College London, London,
United Kingdom, 2Medicine, Dartford, Kent, United Kingdom

With populations ageing, the burden of fragility fractures on
healthcare systems around the world is on the rise, resulting in
a spiral of increased patient disability, loss of independence, and
early mortality within the older population. Given that patients
with a fragility fracture are at substantially high risk of subsequent
fractures, effective secondary fracture prevention is of critical
importance. In this regard, Fracture Liaison Services (FLS) have
been shown to be an optimal way to systematically identify,
assess, treat, and monitor patients who have recently sustained
a fragility fracture, and they have been proven to reduce the risk
of subsequent fractures in numerous studies and reviews. This
presentation will discuss the health benefits and budget impact
of the national Fracture Liaison Services (FLS) in Egypt and its
potential effectiveness in shaping positive patient outcomes and
help drive policy decisions. Markov model has been assessed
through five health states (with and without osteoporosis
treatment, subsequent hip, subsequent major fracture, and
death). A time horizon of 10 years and a 1-year cycle duration
was used. Clinical and economic variables were estimated from
the literature and Egyptian clinical practice. Effectiveness was
measured in life-years gained (LYG) and quality-adjusted life years
gained (QALYs). Implementing FLS at a national level in Egypt, has
benefited patients’ outcomes, through a significant reduction in
subsequent fragility fractures and gains in quality of life, whilst
at the same time reducing hospital bed days, surgeries, need for
institutional social care, and their associated costs.
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EXAMINING TREATMENT TARGETS AND EQUITY
IN BONE-ACTIVE MEDICATION USE WITHIN
SECONDARY FRACTURE PREVENTION: A
SYSTEMATIC REVIEW AND META-ANALYSIS

A A Ali", E. H. Huszti", S. N. Noordin?, U. A. Ali?, J. S. Sale’

"Institute of Health Policy, Management & Evaluation, Univ. of
Toronto, Toronto, Canada, 2Dept. of Surgery, Aga Khan Univ.,
Karachi, Pakistan

Objective: This review seeks to evaluate the proportion of fragil-
ity fracture patients screened in secondary fracture prevention
programs who were indicated for pharmacological treatment,
received prescriptions for bone-active medications, and initiated
the prescribed medication. Additionally, the study aims to analyze
equity in pharmacological treatment by examining various equi-
ty-related variables including age, sex, gender, race, education,
income, and geographic location.

Methods: We conducted a systematic review to ascertain the
proportion of fragility fracture patients indicated for treatment
who received prescriptions and/or initiated bone-active medica-
tion through secondary fracture prevention programs. We also
examined treatment indications reported in studies and eligibility
criteria to confirm patients who were eligible for treatment. To
compute the pooled proportions for medication prescription and
initiation, we carried out single group proportional meta-analysis.
We also extracted the proportions of patients who received pre-
scription and/or began treatment based on age, sex, race, educa-
tion, income, location, and chronic conditions.

Results: This review includes 122 studies covering 114 programs.
The pooled prescription rate was 77%, and the estimated medica-
tion initiation rate was 71%. Subgroup analysis revealed no signif-
icant difference in treatment initiation between the Fracture Liai-
son Service and other programs. Across all studies, age, sex, and
economic status were the consistent equity variables reported in
relation to treatment outcomes. Our data indicated no age-spe-
cific or income-related differences in the treatment proportions.
Nine studies examined sex-related differences, and 44% of them
found that females tended to be more likely to receive prescrip-
tion and/or initiate treatment compared to men.

Conclusion: This review identified and described 122 studies en-
compassing 114 secondary fracture prevention programs. The
pooled proportions for treatment outcomes may not fully reflect
the targets reached by various programs. However, computing
treatment proportions for eligible patients allowed us to compare
them with international standards. The present review emphasiz-
es the need for standardized reporting guidelines in post-fracture
interventions. A thorough documentation of study population and
treatment proportions would improve the applicability of find-
ings. Moreover, considering equity stratifiers in the analysis of
post-fracture outcomes will help address inequities and improve
the overall quality of programs.
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THE ASSOCIATION BETWEEN MULTIMORBIDITY
AND TREATMENT OF HIGH RISK FRAGILITY
FRACTURE PATIENTS IN AN ONTARIO
COORDINATOR-BASED FRACTURE SCREENING
PREVENTION PROGRAM

A. A.Ali", E. H. Huszti", S. N. Noordin?, J. S. Sale'

"Institute of Health Policy, Management & Evaluation, Univ. of To-
ronto, Toronto, Canada, 2Dept. of Surgery, Aga Khan Univ., Karachi,
Pakistan

Objective: This study investigated the association between mul-
timorbidity and pharmacological treatment rates in high risk
patients who were screened through Ontario Coordinator-based
Fracture Screening Prevention Program (FSPP).

Methods: We conducted a retrospective cohort study to deter-
mine the magnitude of association between multi-morbidity and
bone-active medication prescription and initiation rates. All high
risk patients who were enrolled in the FSPP and screened at one
of the 40 FSPP sites between June 1, 2017, and June 30, 2022
were included in the study. The FSPP collects information on sev-
en chronic disease categories including heart disease (stroke,
heart attack), diabetes, respiratory disease (asthma, COPD, em-
physema), arthritis (rheumatoid arthritis, osteoarthritis), cancer,
high blood pressure, and high cholesterol. We created an ordi-
nal variable of multimorbidity by summing the total number of
chronic conditions available in the dataset. Multi-morbidity was
classified into four categories: 1) no chronic condition; 2) one
chronic condition; 3) two chronic conditions; and 4) three or more
chronic conditions. To investigate the association between treat-
ment rates and multimorbidity, we created multivariable logistic
regression models to compute adjusted odds ratios (AOR) along
with their corresponding 95%Cls.

Results: Among 27,148 patients in the FSPP during study duration,
11,245 were identified as high risk. Patients with two chronic con-
ditions demonstrated a 26% higher odds of receiving a medica-
tion prescription, and those prescribed bone-active medications
had a 57% increased odds of initiating the treatment compared
to individuals without chronic conditions. Significant predictors
included age, sex, marital status, and living location.
Conclusion: Our analysis did not reveal any disparities in phar-
macological treatment for patients with two or more chronic
conditions screened through the FSPP. Instead a greater burden
of health issues was associated with an increased likelihood of
receiving treatment within the FSPP. The systematic identification
of high risk patients for future fractures, appeared to eliminate
disparities in treatment prescription and initiation rates based
on multimorbidity. This underscores the program's success in
ensuring that patients with a more complex health profile, char-
acterized by multiple chronic conditions, receive the necessary
attention and care within the FSPP.
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PREDICTIVE VALUE OF TRABECULAR BONE SCORE
ADJUSTED FRAX FOR VERTEBRAL FRACTURES IN
POSTMENOPAUSAL TYPE 2 DIABETIC WOMEN: A
CROSS-SECTIONAL STUDY

A. A. Mousa', H. Abdelhay’, M. Roshdy’, S. Sameh’

'Specialized Medical Hospital, Mansoura Univ., Egypt, Mansoura,
Egypt

Objective: Among the several comorbidities that affect post-
menopausal women with diabetes, increased fracture risk is a rel-
atively under covered complication. Individuals with T2DM exhibit
higher BMD, which complicates the assessment of fracture risk.
The most frequent type of osteoporotic fractures is vertebral frac-
tures (VFs), and is associated with future VFs and non-VFs. We
aimed to evaluate the predictive value of fracture risk assessment
(FRAX) tool adjusted with TBS in assessment of postmenopausal
type 2 diabetic patients with VFs.

Methods: 125 postmenopausal type 2 diabetic women from Dia-
betes Clinic of Specialized Medical Hospital, Mansoura Univ. were
included. DXA scan on vertebrae using TBS was done. For each
patient, the FRAX algorithm for major osteoporotic fracture (MOF)

Femoralneck BMD |y 65, 011% | 0.63 +0.10% 0.078

(g/cm?)

FRAX-MOPF (%) 49(2989) |46(1.211.5 [0.788

FRAX-HF (%) 1.8482.52% | 2.08£2.92% 0.590
1.132 (1.109- | 1.200 (1.192-

TBS 1.154) 1.207) <0.0001

TBS adjusted FRAX-

MOPF (%) 7.9(5.3-16.5 |55(4.1-8.7) | 0.002

LBF?;:)‘“““E" FRAX" | 5 3616.07% | 2.39+2.20% <0.001

Data are presented as the median (Q1, Q3) or as meantstandard
deviation*

BMD=bone mineral density, BMI=body mass index, FRAX-HF=10-y
probability of hip fracture by fracture risk assessment tool, FRAX-
MOF=10-y probability of major osteoporotic facture by fracture
risk assessment tool, TBS=trabecular bone score, VF=vertebral
fracture

Table 2. Area under the curve (AUC), sensibility and specificity
for ROC curves that identify subjects with vertebral fractures (p
value<0.05)

and for hip fracture (HF) with BMD was computed, together with S;HSi“ViTY S;ECiﬁCity AUC (95%Cl) | p value
TBS-adjusted FRAX. (%) (%)
Results:_ 27.2% of'the pat‘ients ha‘d morphometric VEs. BMD and Age (y) 50 76 0.64 0.02
FRAX with BMD did not differ; while TBS and TBS adjusted FRAX (0.52-0.76)
was statistically higher in patients with VFs compared to those Duration of 206 89.6 0.67 0.008
without VFs. Based on the receiver operating characteristic (ROC) menopause (y) | ' (0.54-0.79) |
curve, the best curves to identify subjects with VFs were: age Duration of 233 66 0.62 0.01
(area under the curve (AUC) 0.64; p=0.02, duration of menopause diabetes (y) : (0.51-0.78) |
(AUC 0.67; p=0.008), TBS (AUC 0.63; p=0.03), TBS-adjusted FRAX 0.63
MOF (AUC 0.64; p=0.01 with a threshold of 3%) and TBS-adjusted 8BS 31.6 84 (0.51-0.76) 0.03
FRAX HF (AUC 0.63; p=0.04 with a threshold of 20%). .
ST . . . TBS adjusted
Table 1. Characteristics associated with vertebral fractures in FRAX-MOPF 51 945 0.64 0.01
obatic nati ' 0.52-77) :
postmenopausal diabetic patients (%) (
- Patients with | Patients with no TBS adiusted 0.63
Characteristics P value | :
VFs VFs FRAX-HF (%) 22 75 (0.50-0.75) 0.04
Number (%) 34(27.2) 91(72.8)
Age (y) 65 (55-79) 59 (53-61) 0.002 FRAX-HF=10-y probability of hip fracture by fracture risk assess-
Duration of meno- ment tool, FRAX-MOF=10-y probability of major osteoporotic fac-
pause (y) 16 (10-25) 13 (4-29) <0.005 ture by fracture risk assessment tool, TBS=trabecular bone score.
?‘;ra“o” of diabetes | 1519 99) 14(10-21) 0.016 Conclusion: TBS, TBS-adjusted FRAX MOF and TBS-adjusted
y' FRAX HF but not FRAX with BMD could identify vertebral fractures
(*j,/'jt‘”y ofnonVFs | . ¢ 16.4 0.181 in postmenopausal diabetic women.
BMI (kg/m?) gg‘;)(%“'" 32.8 (22.6-45.7) | 0.279
HbATc (%) 8.2(7.8-9.3) | 7.9(6.4-9.5) 0.637
Lumbar spine, -1.93£0.99% | -1.81:1.18* | 0.338
T-score
Lumbar spine BMD, | 5 g5, 9 11% | 0.85:0.13% 0.944
g/cm
Femoral neck, T-score | -2.04%(0.93* | -1.93 £0.77* 0.817
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COGNITIVE IMPAIRMENTS IN RHEUMATOID
ARTHRITIS PATIENTS RECEIVING ADEQUATE
PSYCHOPHARMACOTHERAPY OF ANXIETY
AND DEPRESSIVE DISORDERS: OUTCOMES OF
THE 5-YEAR PROSPECTIVE STUDYA. Abramkin’,
T. Lisitsyna’, D. Veltishchev?, O. Seravina?, O.
Kovalevskaya?, S. Glukhova', E. Nasonov!'

WV.A. Nasonova Research Institute of Rheumatology, 2Moscow
Research Institute of Psychiatry, Serbsky NMRC PN MoH, Mos-
cow, Russia

Objective: To assess the baseline rates and 5-y outcomes of cog-
nitive impairments (Cl) in patients with rheumatoid arthritis (RA)
and comorbid anxiety and depressive disorders (ADD) receiving
conventional antirheumatic drugs and biologics with or without
adequate psychopharmacotherapy (PPT) in 5-y prospective study.
To compare clinical, demographical characteristics, ADD severity
and prevalence in RA patients depending on Cl outcomes.
Methods: 128 RA-patients (pts) were enrolled, 86% were women
with a mean age of 47,4411,3 (M£SD) y. All pts met the full ACR
criteria for RA. Disease activity was assessed using DAS28, mean
RA activity was high (5,2711,78) at baseline. ADD were diagnosed
in 123 (96,1%) of RA-pts in accordance with ICD-10 in semistruc-
tured interview by a licensed psychiatrist. Severity of depression
and anxiety was evaluated with MADRS and HAM-A. CI were di-
agnosed during clinical and psychological examination using the
battery of pathopsychological and projective techniques includ-
ing remembering the ten words, indirect (relational) memoriza-
tion with pictograms, incomplete-sentence test, Wechsler scale,
Raven's Progressive Matrices. According to test results, Cl were
classified as memory deficit (mechanical and/or or relational),
impaired logical thinking (distortion, decrease of generalization
process), impairments in memory and logical thinking or normal
cognitive function. Patients missing 1 or more cognitive test re-
sults were excluded from the analysis. Biologics treatment dura-
tion varied from 1-6 y, antidepressants from 6-96 weeks. Cl out-
comes were considered favourable in cases with no Cl diagnosed
throughout the study or in cases of reversal of cognitive impair-
ments (memory and/or logical thinking). Cases with Cl remained
unchanged throughout the study or CI newly diagnosed after 5y
were considered unfavourable. RA-pts with ADD were divided into
the following treatment groups: 1 - conventional disease-modi-
fying antirheumatic drugs (DMARDS) (n=39), 2 - DMARDs+PPT
(sertraline or mianserine) (n=43), 3 - DMARDs+biologic DMARDs
(bDMARDS) (n=32), 4 - DMARDs+bDMARDs+PPT (sertraline or
mianserine) (n=9).

Results: At baseline Cl were diagnosed in 25 (64,1%) patients in
15t group, 35 (81,4%) in 2", 24 (75%) in 3" and 6 (66,7%) in 4. At
5-y endpoint 83 RA-pts were assessed, 18 cases excluded due to
absence of one or more cognitive tests performed, 65 included
in analysis (1% group - 22, 2" - 14, 3 - 20, 4" - 9). 16 cases
were considered as favourable outcomes (18,2%, 35,7%, 15% and
44,4% for groups 1 to 4 respectively, p>0,05), 49 as unfavourable.
Total percent of favourable outcomes was significantly higher in
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PPT (2 and 4) than in no PPT (1 and 3) groups (39,1 vs. 16,7%,
p=0,045, RR 1,97, 95%CI 0,61-6,32). Patients with favourable vs.
unfavourable Cl outcomes had similar clinical and demographical
characteristics, including disease activity, CRP level,% of extraar-
ticular RA manifestations, GC usage, but were characterised by
lower major depression prevalence (12,5 vs. 46,9%), lower base-
line depression levels by Montgomery-Asberg scale (1816,7 vs.
21,616,9), major decrease of depression symptoms after 5y (-6,5
[-11,0; -4,0] vs. -1,0 [-8,0; 1,0]), higher rates of remission of anx-
iety and depressive symptoms after 5y (44 vs. 12,8%, p<0,05).
Favourable Cl outcomes significantly correlated with remission of
anxiety and depressive symptoms at 5-y follow-up (r-Spearman's
0,35, p=0,002).

Conclusion: Cl rates are associated with depression levels and
tend to remain unchanged or deteriorate in a majority of RA pa-
tients with ADD in long-term perspective. Adequate PPT and re-
mission of ADD symptoms is associated with favourable Cl out-
comes after 5.

P105

MEMORY IMPAIRMENT IN PATIENTS WITH
RHEUMATOID ARTHRITIS WITH COMORBID
ANXIETY AND DEPRESSIVE DISORDERS

A. Abramkin', T. Lisitsyna’, D. Veltishchev?, O. Seravina?,
0. Kovalevskaya?, S. Glukhova', E. Nasonov’

W.A. Nasonova Research Institute of Rheumatology, Z2Moscow
Research Institute of Psychiatry, Serbsky NMRC PN MoH, Mos-
cow, Russia

Objective: To assess the baseline rates and 5-y outcomes of cog-
nitive impairments (Cl), including memory loss, in patients with
rheumatoid arthritis (RA) and comorbid anxiety and depressive
disorders (ADD) receiving conventional antirheumatic drugs and
biologics with or without adequate psychopharmacotherapy
(PPT) in 5-y prospective study. To assess factors associated with
impaired memory after 5.

Methods: 128 RA-patients (pts) were enrolled, 86% were women
with a mean age of 47,4£11,3 (M£SD) y. All pts met the full ACR
criteria for RA. Disease activity was assessed using DAS28, mean
RA activity was high (5,2711,78) at baseline. ADD were diagnosed
in 123 (96,1%) of RA-pts in accordance with ICD-10 in semi-struc-
tured interview by a licensed psychiatrist. Severity of depression
and anxiety was evaluated with MADRS and HAM-A. Cl were di-
agnosed during clinical and psychological examination using the
battery of pathopsychological and projective techniques includ-
ing remembering the ten words, indirect (relational) memoriza-
tion with pictograms, incomplete-sentence test, Wechsler scale,
Raven's Progressive Matrices. According to test results, Cl were
classified as memory deficit (mechanical and/or or relational),
impaired logical thinking (distortion, decrease of generalization
process), impairments in memory and logical thinking or normal
cognitive function. Patients missing 1 or more cognitive test re-
sults were excluded from the analysis. Biologics treatment dura-
tion varied from 1-6 y, antidepressants from 6-96 weeks. RA-pts
with ADD were divided into the following treatment groups: 1 -
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conventional disease-modifying antirheumatic drugs (DMARDs)
and/or biologic DMARDs (bDMARDS) and no PPT (n=71), 2
- DMARDs and/or bDMARDs + PPT (sertraline or mianserine)
(n=52). Stepwise logistic regression analysis was performed to
assess factors associated with memory deficits after 5 y.
Results: At baseline Cl were diagnosed in 90 (73,2%) patients, 49
(69%) patients in 1t group and 41 (78,9%) in 2", difference be-
tween groups nonsignificant. Logical thinking was impaired in 36
(50,7%) vs. 27 (51,9%), memory in 44 (62%) vs. 39 (75%), includ-
ing mechanical memory deficit in 4 (5,6%) vs. 1 (1,9%), relational
memory deficit in 17 (23,9%) vs. 18 (34,6%), impairments in both
mechanical and relational memory in 23 (32,4%) vs. 20 (38,5%),
combined memory and logical thinking impairments in 31 (43,7%)
vs. 23 (44,2%) for 1st and 2nd groups respectively, p>0,05. At 5y
endpoint, 83 RA-pts were assessed and 74 (42 in 1st group and 32
in 2nd) included in analysis. After 5y, Cl rates in 15t (no PPT) group
increased from 69 to 85,7% and in 2" (PPT) decreased from 78,9%
to 62,5%, between-group significance p=0,021 (85,7% vs. 62,5%,
RR 1,93, 95%Cl 0,63-5,9). Rates of logical thinking impairments in
both groups increased (from 50,7 to 69,1% in 1% group and from
51,9 to 59,4% in 2"), mechanical memory remained unchanged
3 (7,1%) vs. 1 (3,1%), relational memory deficit remained in 1¢
and decreased in 2" group, 10 (23,8%) vs. 6 (18,8%), mechanical
and relational memory deficit increased in 1¢ and decreased in
2" group, 20 (47,6%) vs. 10 (31,3%), total memory deficit rates
slightly increased in 1t group (from 62 to 78,6%, p>0,05) and
significantly decreased in 2" (from 75 to 53,1%, p=0,034), signifi-
cance between groups p=0,041 (78,6% vs. 53,1%, RR 1,56, 95%CI
0,59-4,13). According to univariate logistic regression, age, major
depression, cholesterol level, longer duration of depression symp-
toms were positively associated, and RF, ACCP, anxiety spectrum
disorders, baseline hemoglobin level, anxiety level (HAM-A score)
and remission of depression symptoms after 5 y were negatively
associated with memory deficit after 5y (p<0,3). These variables
were subjected to multivariate logistic regression: cholesterol
level weas positively associated (OR 2,1, 95%Cl 1,2-3,6, p<0,001)
while hemoglobin levels (OR 0,98, 95%Cl 0,96-1,0, p=0,08) and
remission of anxiety and depression symptoms (OR 0,18, 95%CI
0,05-0,62, p<0,001) negatively associated with memory impair-
ments after 5y.

Conclusion: Memory deficit, along with impaired logical thinking,
is highly prevalent in RA patients with comorbid ADD. Rates of log-
ical thinking impairments tend to increase in most patients and
remain stable in antidepressants treated group. Memory function
shows improvement after PPT and remission of ADD symptoms.
Multiple regression shows cholesterol levels to be associated
with higher risk of memory impairments after 5y, and PPT and
hemoglobin levels to be associated with lower risk. PPT of ADD
and hemoglobin levels may play a protective role in regulation of
memory function in RA patients with ADD.

@ (O I0F-ESCEO

2024 LONDON

P106

LOGICAL THINKING IMPAIRMENTS IN PATIENTS
WITH RHEUMATOID ARTHRITIS WITH COMORBID
ANXIETY AND DEPRESSIVE DISORDERS

A. Abramkin’, T. Lisitsyna’, D. Veltishchev?, O. Seravina?,
0. Kovalevskaya?, S. Glukhova', E. Nasonov'

"W.A. Nasonova Research Institute of Rheumatology, 2Moscow
Research Institute of Psychiatry, Serbsky NMRC PN MoH, Mos-
cow, Russia

Objective: To assess the baseline rates and 5-y outcomes of cog-
nitive impairments (Cl), including logical thinking impairments, in
patients with rheumatoid arthritis (RA) and comorbid anxiety and
depressive disorders (ADD) receiving conventional antirheumatic
drugs and biologics with or without adequate psychopharmaco-
therapy (PPT) in 5-y prospective study. To assess factors associ-
ated with logical thinking impairments after 5 y.

Methods: 128 RA-patients (pts) were enrolled, 86% were women
with a mean age of 47,4+11,3 (MxSD) y. All pts met the full ACR
criteria for RA. Disease activity was assessed using DAS28, mean
RA activity was high (5,2711,78) at baseline. ADD were diagnosed
in 123 (96,1%) of RA-pts in accordance with ICD-10 in semi-struc-
tured interview by a licensed psychiatrist. Severity of depression
and anxiety was evaluated with MADRS and HAM-A. CI were di-
agnosed during clinical and psychological examination using
the battery of pathopsychological and projective techniques in-
cluding remembering the ten words, indirect (relational) memo-
rization with pictograms, incomplete-sentence test, Wechsler
scale, Raven's Progressive Matrices. Patients missing 1 or more
cognitive test results were excluded from the analysis. Cl were
classified as logical thinking impairments (distortion, decrease of
generalization process), memory deficit (mechanical and/or or re-
lational) or combined memory and logical thinking impairments.
Biologics treatment duration varied from 1-6 y, antidepressants
from 6-96 weeks. RA-pts with ADD were divided into the following
treatment groups: 1 - conventional disease-modifying antirheu-
matic drugs (DMARDs) and/or biologic DMARDs (bDMARDS) and
no PPT (n=71), 2 - DMARDs and/or bDMARDs + PPT (sertraline
or mianserine) (n=52).

Results: At baseline Cl were diagnosed in 90 (73,2%) patients,
49 (69%) patients in 1% group and 41 (78,9%) in 2", difference
between groups nonsignificant. Logical thinking was impaired in
36 (50,7%) vs. 27 (51,9%), memory in 44 (62%) vs. 39 (75%), and
combined memory and logical thinking impairments - 31 (43,7%)
vs. 23 (44,2%) for 1% and 2" groups respectively, p>0,05. At 5y
endpoint, 83 RA-pts were assessed and 74 (42 in 1¢t group and 32
in 2") included in analysis. After 5y, Cl rates in 1% (no PPT) group
increased from 69 to 85,7% and in 2" (PPT) decreased from
78,9% to 62,5%, between-group significance p=0,021 (85,7 vs.
62,5%, RR 1,93, 95%Cl 0,63-5,9). Rates of logical thinking impair-
ments in both groups increased (from 50,7 to 69,1% in 1% group
and from 51,9 to 59,4% in 2"%), memory loss slightly increased in
1%t group (from 62 to 78,6%, p>0,05) and significantly decreased
in 2nd (from 75 to 53,1%, p=0,034), significance between groups
p=0,041 (78,6 vs. 53,1%, RR 1,56, 95%CI 0,59-4,13). According to
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univariate logistic regression, female gender, DAS28, cholester-
ol levels, myocardial infarction in anamnesis, major depression
(against minor depression and anxiety disorders), baseline de-
pression severity (MADRS score), lower baseline anxiety levels
(HAM-A score) and nonremission of depression symptoms after
5y were associated with logical thinking impairments after 5y
(p<0,3). These variables were subjected to multivariate logistic
regression: only baseline major depression was associated with
logical thinking impairments after 5 y (OR 3,17, 95%Cl 1,265-
7,929, p=0,014).

Conclusion: Cl are highly prevalent in RA patients with comorbid
ADD. While Cl rates tend to deteriorate in most patients, PPT and
remission of ADD symptoms is associated with improvement in
memory function, but not in logical thinking. Only major depres-
sion was independently associated with logical thinking impair-
ment after 5y.

P107
IS DEPRESSION ASSOCIATED WITH DIFFICULT TO
TREAT RHEUMATOID ARTHRITIS?

A. Abramkin', T. Lisitsyna’, D. Veltishchev?, O. Seravina?,
0. Kovalevskaya?, A. Borisova', S. Glukhova', E. Nasonov'

W.A. Nasonova Research Institute of Rheumatology, ZMoscow
Research Institute of Psychiatry, Serbsky NMRC PN MoH, Mos-
cow, Russia

Objective: To compare demographical characteristics, disease
activity, patient-reported outcomes and depression severity in
rheumatoid arthritis (RA) patients with depression with or without
difficult-to-treat RA (D2T RA) and patients with no depression and
no D2T RA. To determine factors associated with D2T RA pheno-
type.

Methods: 92 RA-patients were enrolled, all met the full ACR cri-
teria for RA and were resistant to conventional DMARDs, 11 met
EULAR definition for difficult-to-treat RA. Disease activity was
assessed using DAS28 in all patients, functional limitations with
HAQ questionnaire, fatigue with FSS scale, quality of life with EQ-
5D scale, pain intensity with VAS pain, depression severity with
PHQ-9 questionnaire. Depressive disorders were diagnosed in 84
(91,3%) of patients in accordance with ICD-10 in semistructured
interview by a licensed psychiatrist. Patients were divided into
the following treatment groups: 1 - depression + D2T RA (n=11),
2 - depression and no D2T RA (n=73), 3 - no D2T RA and no
depression (n=8). Linear regression analysis was performed to
determine factors associated with D2T subgroup of RA patients.
Results: Depression + D2T patients (group 1) were characterized
by longer RA duration, higher RF titer, GC treatment duration, cu-
mulative GC dosage, PGA, EGA, pain VAS, FSS and HAQ scores,
the lowest quality of life (Table 1). Nondepressed patients with no
D2T (group 3) had the lowest PGA, EGA, pain VAS and FSS scores.
Depressed patients with no D2T (group 2) were older compared
to groups 1 and 3 and demonstrated the interim results for the
rest of the variables assessed. According to correlation analysis,
age, RA duration, BMI, GC usage and depression severity by PHQ-
9 score correlated with D2T subgroup of RA patients (Pearson's
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R >0,1). Those variables were subjected to linear regression anal-
ysis. According to multinominal linear regression, age (B=0,3),
PHQ-9 (B=0,31) score and GC usage (B=0,4) were significantly
associated with D2T subtype of RA, R?=0,189, p<0,005, ROC-curve
AUC 0,74, p<0,005.

Table 1. Clinical and demographical characteristics of RA pa-
tients by groups.

Group 1 Group 2 Group 3 (no B
. e-
(depres- (depres- depression, fween-arou
sion+D2T), | sion, no no D2T), differegce (p)
n=11 D2T),n=73 |n=8 P
Age 34[30;46] | 52[40;59] |36[30;41] | 2123
<0,05
RA duration | 120 [72; ) ) P1-2,1-3
(months) 144] 60 [30; 120] | 72 [60; 216] <0,05
2350183; |252[22, | 238[18;
BMI 26,8] 30,5] 273] P>0,05
122,5[9,1; 53,5[10,6; |42,3[13,2; )
RF (1U/ml) 261] 175] 148.9] P1-3<0,05
Duration of )
GC usage 46 [23;72] 135145; 9,8[0;132] | P1-2<0,05
44]
(months)
Cumulative
6,3 [3,9; 2,410,75; 2,925 [0; )
GC dosage 16.2] 765] 416] P1-2<0,05
(9)
Moming | 405060. | 120 [60;
stiffness 180] ’ 180] ’ 45[20; 300] | P>0,05
duration (h)
SJC 8[6;10] 91[6;11] 71[3;15] P>0,05
PJC 10 [8; 17] 12[10;18] | 11[7;18] P>0,05
PGA VAS 72[60;80] | 60[50;70] | 45][40;50] | P1-3,2-3<0,05
EGA VAS 50 [50; 60] | 58 [50;60] | 40[35;45] | P1-3,2-3<0,05
Pain VAS 79[50;80] | 70[50;80] | 50[40;60] | P1-3,2-3<0,05
57152; 59[53; 5,22 [4,18;
DAS 28 6.25] 6.35] 6.83] P>0,05
33,4[28,2; |36,7[29,6; |2711[222;
SDAI 47] 44] 35.4] P>0,05
30,4[12,3; |27,5[17,8; |20,1[18,3;
CRP (/1) | 4q's) 49 306] P>0,05
ESR (mm/h) | 56 [35;66] | 46 [28;72] | 34[25;40] | P>0,05
] 00002 |052[008 |055[026; | .., -
EQ-5D 0,59] 0.59] 0.59] P1-2, 1-3<0,05
584[38 | 522[39; , .
FSS 6.78] 6.11] 3,4[3;4,1] | P1-3,2-3<0,05
. 137501, | 1,188[0,5 | .
HAQ 1,75[1; 2] 1875] 1.5] P1-3<0,05
PHQ-9 111[6; 17] 81[5;12] 2'21[3’25; P1-3<0,05
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Conclusion: D2T RA subtype is mostly characterized by demo-
graphic variables (age, RA duration), patient-reported outcomes
(quality of life, functional limitation, global health VAS) and de-
pression level (PHQ-9), not clinical disease activity indexes and/
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or CRP level. Regression model shows younger, GC usage and
depression level by PHQ-9 to be associated with D2T RA. Psycho-
pharmacotherapy of depression may show potential to improve
PROs and improve RA treatment response.

P108
NUMERICAL-DIGITAL APPROACH FOR BONE
PROPERTIES EVALUATION

0. Gerasimov', A. Akhmetzyanova', K. Sharafutdinova’, D.
Sabirova’, M. Baltin’, T. Baltina®, 0. SachenkoV’

"Kazan Federal Univ., Kazan, Russia

Objective: To develop numerical-digital approach for bone prop-
erties evaluation. Such approach allows estimating stress-strain
state of bone and even specifying bone tissue Young's modulus
using CT data. In contrast to common approaches, the proposed
method does not require reconstruction of bone geometry.
Methods: The approach is based on finite element method. An
eight node hexahedral element with linear approximation was
modified. CT data was used as an objects digital prototype [1].
So, hexahedral elements stiffness matrix was integrated regard-
ing to CT data [2]. Meshing of the study area can be easily built by
filtering the circumscribed regular mesh [3]. Fore and hind limbs
of male Vietnamese swine with 8th week spinal cord injury (SCI)
were investigated.

Results: Numerical results showed a significant difference in the
mechanical behavior of the forelimbs and hind limbs. So, the re-
stored Young's modulus was about 2.57+0.1GPa and 1.1210.11
GPa, respectively. To validate results the bones was tested in the
same conditions as in numerical simulation. Then stress-strain
curve was built and compared to numerical stress-strain curve.
Coefficient of determination was equal to 0.9985.

Conclusion: CT based simulation is gold standard in modern
biomechanics. But, reconstruction of bone geometry and further
meshing is labor-intensive process. Proposed approach allows
reducing the preparing model time. Moreover the modified finite
element allows taking into account structural anisotropy in sim-
ulation, and this explains the good agreement with experiment.
References:

1. Gerasimov OV, et al. Russ. J. Biomech 2019;23:104
2. Gerasimov 0V, et al. Front. Mech. Eng 2021;7:688474
3. Gerasimov 0OV, et al. Lect Notes Comp Sci Eng

2022;141:125
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P109

HIGH PREVALENCE OF SARCOPENIA IN OLDER
PATIENTS WITH TYPE 2 DIABETES MELLITUS IN
SAUDI ARABIA: A CROSS-SECTIONAL STUDY

A. Alfaifi’, M. Almalki?, U. Almohareb’, I. Brema', A.
Alobedollah’, S. Abdulhamid?, F. Alshahrani*, M. Almoha-
ya'
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'Obesity, Endocrine and Metabolism Center, King Fahad Medical
City, Second Health Cluster, 20besity, Endocrine and Metabolism
Center, King Fahad Medical City, Second Health Cluster. College
of Medicine, Alfaisal Univ., *Research Center, King Fahad Medical
City, “College of Medicine, King Saud Bin Abdulaziz Univ. for
Health Sciences, Riyadh, Saudi Arabia

Objective: Sarcopenia is prevalent amongst the geriatric popu-
lation, and confers a risk of physical disability, diminished qual-
ity of life, and increased mortality. Previous evidence showed a
wide range of prevalence in patients with type 2 diabetes mellitus
(T2DM), ranging from 7-30% in different populations; local studies
about its prevalence are lacking. We aimed to estimate the prev-
alence of sarcopenia among older patients with T2DM in Saudi
Arabia.

Methods: We prospectively evaluated patients treated for T2DM
at a tertiary center in Riyadh, Saudi Arabia. Muscle strength as-
sessed using hand grip testing (Jamar Plus dynamometer) and
physical performance tested by a 4 meter walk gait speed test.
Appendicular skeletal muscle index (ASMI) by body composition
using DXA machine. Sarcopenia definition and cut-off values of
each category were applied according to the EWGSOP2 recom-
mendations.

Results: Total of 75 patients with T2DM were included (37 fe-
males, 38 males). Mean age 60 y 5 and mean diabetes duration
of 15y (mean HgbA1C of 8.1%t 1.4%). Low hand grip strength
observed in 65.7% of males and 70% of females. A 69% of males
and 88.5% of females showed poor physical performance. Inter-
estingly, males had a significant lower muscle mass ASMI (kg/
m?) compared to females (35.7 vs. 5.7%, p-value 0.004) when
EWGSOP2 cut-off values applied. In 41.6% of males and 60% of
females, sarcopenia has been confirmed by presence of two cri-
teria according to EWGSOP2 definition.

Conclusion: These data indicate high prevalence of sarcopenia
in older patients with T2DM in Saudi Arabia. Clinicians need to
be aware about these associations and its risk factors. This will
allow early recognition and addressing appropriate therapeutic
strategies to prevent further negative consequences.
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FRACTURE LIAISON SERVICE IN DUBAI HEALTH

A. Alshaali', S. Abd El Aziz', A. Aljaziri’, M. Elsherbiny’, T.
Farid', M. Hammam', M. Elnoamani’

"Dubai Health, Dubai, United Arab Emirates

Osteoporosis is a disease classified by the alteration of bony
microarchitecture and the loss of its structural integrity and pre-
disposition to fracture. Following an osteoporotic fracture, it is
common to have a second fracture referred to as a secondary
fracture. Secondary fracture prevention remains a major problem
in most countries following the treatment of hip fracture, verte-
bral fracture, distal radius fracture, proximal humerus fracture,
and other fragility fractures. A systematic review showed that
fracture liaison services from Arab countries are still lacking and
such service will help in closing the gap for prevention and man-
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agement of secondary fracture. A Fracture Liaison Service (FLS)
has started in Dubai Health in February 2023. It aims to screen
patient with fragility fracture for osteoporosis and provide appro-
priate management.
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CLINICAL AND DENSITOMETRIC RESPONSE TO
BISPHOSPHONATE THERAPY IN OSTEOPOROSIS
PSEUDOGLIOMA SYNDROME: CASE REPORT

A. Alturkistani’, M. Almohaya’

'Obesity, Endocrine and Metabolism center, King Fahad Medical
City, Riyadh, Saudi Arabia

Osteoporosis pseudoglioma syndrome (OPPG) is a rare autoso-
mal recessive disease caused by mutation in gene LRP5 (LDL
receptor-related protein) on chromosome 11q13.4. This protein
helps in regulation of BMD and development of retina. Patient
with OPPG usually present with decrease bone density and early
onset of blindness.

We report the clinical, radiological and genetic findings of patient
with OPPG in Saudi Arabia, and also we highlight the clinical and
densitometric improvement observed with bisphosphonate ad-
ministration.A 14-year-old male was referred to the metabolic
bone clinic for further evaluation of low-trauma multilevel severe
vertebral compression fractures. He was born with severe visual
impairment of both eyes. He is offspring of non-consanguineous
parents and family history was unremarkable. Workup for other
secondary causes of low bone mass was normal. CT scan demon-
strated severe diffuse bone demineralization with multilevel non-
acute compression fractures. DXA scan showed BMD of lumbar
spine (L1-L4) 0.726 g/cm?, BMD of dual femur neck mean 0.751
g/cm? and BMD of dual femur total mean=0.697 g/cm?. Genet-
ic testing showed mutation in exon 6 LRP5 gene (homozygous)
that is confirmed the diagnosis of OPPG. Oral alendronate 70 mg
weekly was initiated in 2019. After 2 y of oral bisphosphonate
therapy, his BMD values improved significantly by 9.5% in lumbar
spine area, 9.8% in total dual femur areas. Later, BMD values de-
clined by 3.8% at lumbar spine area due to compliance issues and
lack of supply, therefore patient was switched to zoledronic acid
5 mg yearly. Patient continued to have an increase in his BMD
values (increased by 7% in lumbar spine and 10.5% in total dual
femur areas) over 2 y administration of zoledronic acid with no
reported adverse events.

This is the first reported case of OPPG in Saudi Arabia. Long term
bisphosphonate therapy showed clinical and densitometric im-
provement. These clinical and radiological findings may help the
clinicians to consider OPPG in the differential diagnosis of young
patients with fractures and congenital visual impairment and to
consider an early intervention with bisphosphonate therapy.
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ASYMPTOMATIC HYPOPHOSPHATASIA: A
CLINICAL CASE REPORT

A. Asanova’, E. Drachuk’, E. Pigarova’, L. Dzeranova’

'Endocrinology Research Centre, Moscow, Russia

Hypophosphatasia is a rare hereditary metabolic disease caused
by alkaline phosphatase (ALP) deficiency as a result of a muta-
tion in the ALPL gene, which is accompanied by impaired bone
mineralization and musculoskeletal manifestations in the form of
bone deformities, frequent fractures, tooth loss, bone and muscle
pain, decrease in muscle strength. The disease can manifest in
utero, in childhood or in adulthood. An early age of onset is usual-
ly associated with a more severe disease, and a late age - with a
mild course of the disease. Relatively little data is available on the
prevalence and clinical features of hypophosphatasia in adults.
Case report: An 18-year-old female (weight 56 kg, height 160 cm,
BMI 21.9) with complaints of general weakness and dizziness,
pain in the legs and joints, periodic darkening in the eyes, itch-
ing of the knuckles. Development in childhood and adolescence
proceeded without any special features. Considers herself sick
since the age of 16, when swelling and tenderness of the left an-
kle and knee joints appeared without x-ray changes. At the same
time, the patient was diagnosed with infectious mononucleosis,
after which she noted an increase in general weakness, periodic
increases in body temperature in the mornings and evenings to
37.2°C, loss of appetite, lightheadedness, pain in the bones and
joints. When examining CRP, ASLO, RF - negative, biochemical
indicators, parameters of bone and calcium-phosphorus metabo-
lism were normal except for the detected decrease in ALP to 13-
15 U/I (40-150) and a pronounced deficiency of vitamin D - 9 ng/
ml (30-100). The diagnosis of hypophosphatasia was confirmed
genetically - a pathogenic nucleotide variant chr1:21563115C>A
was detected in a heterozygous state in the ALPL gene. Accord-
ing to X-ray densitometry of the whole body, BMD, taking into ac-
count the skull, corresponds to the age norm: -0.5 SD (according
to the Z-criterion); BMD excluding the skull corresponds to the
age norm: -0.7 SD (according to the Z-criterion). According to lat-
eral morphometry, no data were obtained for vertebral deformi-
ties and compression fractures. There were no fractures. Teeth,
hair, nails - without any features. A detailed collection of family
history revealed similar symptoms of joint pain in the mother with
a decrease in ALP to 20 U/l (35-105).

Conclusion: Despite the low activity of alkaline phosphatase, the
patient does not have the characteristic clinical manifestations of
hypophosphatasia (mild form), which can be confirmed by the ab-
sence of manifestations in the mother. The regarded symptoms
may also be a consequence of previous mononucleosis. The in-
fluence of other genetic, epigenetic or non-genetic factors on the
course of the disease may explain cases in which it is difficult to
establish a relationship between the genotype and phenotype of
a given pathology.
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LUPUS NEPHRITIS: IS THE KIDNEY BIOPSY
CURRENTLY NECESSARY IN THE MANAGEMENT
OF LUPUS NEPHRITIS ?

A. Aseeva', Y. Nikishina', K. Solovyev'

'Federal State Research Institution (FSRI) named after V. A.
Nasonova, Dept. of SLE, Moscow, Russia

Objective: Lupus Nephritis (LN) is an immune-complex mediated
glomerulonephritis affecting up to 60% of all SLE patients during
the disease course. A kidney biopsy is indicated in SLE patients
when proteinuria stably reaches or overcomes the level of 500
mg/24 h or spot urine protein to creatinine ratio (UPCR) >500
mg/g (50 mg/mmol), especially with impaired renal function or
active urinary sediment, and is generally recommended to evalu-
ate the inflammatory findings but also to rule out other etiologies
of renal involvement and to guide the need of immunosuppressive
therapy. We aimed to investigate the histopathologic findings in
first-time renal biopsies from SLE patients and evaluate the type
and occurrence of histopathological findings other than LN as
these may lead to a risk of inadequate therapeutic interventions
Methods: 64 SLE patients who had a first-time onset of renal in-
volvement from 24/11/2020 up to 24/10/2022 and subsequent
renal biopsy were included in the study. All patients fulfilled the
Systemic Lupus Erythematosus International Collaborating Clin-
ics (SLICC) disease classification criteria (1) for SLE and were
biopsied on clinical indication, i.e., proteinuria > 0.5 g/d or active
SLE in combination with a rise in plasma creatinine, decrease in
glomerular function or new onset proteinuria with concurrent ac-
tive urine sediment

Results: In total, 64 patients (female 51 (76%), Male (15 (24%)
with first time presentation of renal involvement who had been
subject to renal biopsy were included.. The median age at the
time of biopsy was 35,34+11,19 y. For more patient baseline char-
acteristics (Table 1). Fifty-two (81%) had findings consistent with
LN according to ISN/RPS classification system [2]. Four patients
(6%) had Class I - II, 19 (30%) - Class Ill, 13 (20%) - Class IV, 8
(12%) - Class V, 2 (3%) - Class VI, 3 (4%) - Class I11+V, 3 (4% - Class
IV£V. Twelve patients (19%) did not have histological changes in
accordance with LN. Of these, 3 had thrombotic microangiopathy,
5 had IgA nephropathy, 4 were later found to be ANCA-positive
and were re-diagnosed with concomitant ANCA-associated vas-
culitis. Of the 12 non-LN patients, all had proteinuria > 0.5 g/day, 2
had new-onset low-grade proteinuria and concurrent active urine
sediment, 2 had new-onset low-grade proteinuria with concurrent
increasing SLE disease activity, and 5 patients had isolated per-
sistent low-grade proteinuria.

Asian; n (%) 6 (10%)
Diagnosis according to ISN/RPS

Class Il 4 (6%)
Class Ill 19 (30%)
Class IV 13 (20%)
Class V 8 (12%)
Class VI 2 (3%)
Class 1tV 3 (4%)
Class IVtV 3 (4%)
TMA 3 (4%)
Vasculitis 4 (6%)
IgA nephropathy 5(7%)

Conclusion: We demonstrate that renal histopathology confirmed
other causes than LN in a significant proportion (19%) of SLE pa-
tients with signs of renal involvement. Since these patients may
need other therapeutic interventions than patients with classic
LN, we can conclude that the renal biopsy is important in order to
guide the choice of therapeutics.
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A REVIEW ON THE ASSOCIATION OF
CARDIOVASCULAR LIPID PROFILE WITH
OSTEOPOROSIS, BONE MINERAL DENSITY AND
OSTEOPOROTIC FRACTURES

A. Auyongd’, C. S. Goh? S. B. Ang?, S. D. Satvinder®

Lee Kong Chian School of Medicine, ?Ministry of Manpower
Singapore, *Duke-NUS Medical School, Singapore, Singapore

Objective: This systematic review is to evaluate the association
between total cholesterol (TC), triglycerides (TG), low-density
lipoprotein (LDL) and high-density lipoprotein (HDL), and osteo-
porosis in postmenopausal women, defined by either BMD or the
presence of osteoporotic fractures.

Methods: A systematic literature search was conducted in
PubMed, Embase and Web of Science from inception to Decem-
ber 2023. Studies that met the eligibility criteria were assessed
for quality and data were extracted and synthesised.

Results: 32 articles were shortlisted for analysis - 23 cross-sec-
tional studies, 8 case-control studies and 1 cohort study. LDL had
the greatest association with osteoporosis, followed by HDL, then
TC and TG. A positive correlation refers to an unhealthier lipid lev-
el (increased for LDL, TC and TG, decreased for HDL) correlating
with lower BMD and increased osteoporosis risk. The results of
the papers are as below:

Table 1. Baseline characteristics, 64 patients Lipid N Positive Correla- | Inverse Cor- No correlation
Age (y) Mean (SD) Level tion (%) relation (%) (%)
SLE duration at biopsy (y); M (IQR) 0.7(0.4-7.3) LDL 28 14 (50.0%) 2 (7.14%) 12 (42.9%)
Systolic blood pressure (mm Hg); Mean (SD) 127.5(20.8) TC 28 9 (32.1%) 3(10.7%) 16 (57.1%)
Ethnicity TG 29 |9(31.0%) 4 (13.8%) 16 (55.2%)
Caucasian; n (%) ‘ 58 (90%) HDL 30 10 (33.3%) 4 (13.3%) 16 (53.3%)
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A majority of papers were noted to contain mixed results across
the different lipid levels, with few papers coming to a consensus
on the association of the whole lipid profile with osteoporosis.
The exclusion criteria, in terms of pre-existing medical condi-
tions, drugs and definition of menopause also varied significant-
ly. Stratifying results by geographical regions, outcome measure
and study type did not reveal significant differences in results.
Conclusion: There is a positive correlation between an increased
LDL level, and BMD and osteoporotic fractures. The relationship
between HDL, TC and TG, and osteoporosis is inconclusive. Fu-
ture studies might be improved through standardised population
criteria and study designs, to confirm the relationship between
cardiovascular lipid profile and osteoporosis.
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PERFORMANCE EVALUATION OF AN ARTIFICIAL
INTELLIGENCE-BASED SOFTWARE FOR
OPPORTUNISTIC DETECTION OF VERTEBRAL
COMPRESSION FRACTURES ON CT SCANS

A. Ayobi', D. Chow?, J. Soun?, P. Chang?, C. Castineira’, J.
Kiewsky', M. Mahfoud’, C. Avare', Y. Chaibi’

"Avicenna.Al, La Ciotat, France, 2Univ. of California Irvine, Irvine,
USA

Objective: To evaluate the performance of an artificial intelli-
gence (Al)-based application designed to automatically screen
CT scans with unsuspected VCF in order to assist physicians in
the assessments of musculoskeletal diseases.

Methods: We conducted a retrospective, multicenter and blinded
study on chest-abdominal-pelvis CT scans performed for other
clinical indications than for thoraco-lumbar vertebral compres-
sion fractures assessment. The ground truth (GT) was estab-
lished by three senior board-certified radiologists who defined by
majority agreement if the scans were positive for VCF. The same
data was processed by CINA-VCF (Avicenna.Al, La Ciotat, France),
an Al software intended to passively notify positive VCF cases.
The sensitivity, specificity, positive and negative predictive values
(PPV, NPV) were calculated and the discrepancies between the
Al and the experts were analyzed. Furthermore, the cases with
VCF that were not mentioned in the clinical report but that were
correctly detected by the algorithm were analyzed.

Results: A total of 317 opportunistic scans were analyzed (mean
age: 70.1 yo #SD: 9.2, 51.7% female, 37.8% positive). The Al sen-
sitivity and specificity were 92.5% [86.2% - 96.5%), 95.4% [91.5%
- 97.9%], respectively. PPV and NPV were 92.5% and 95.4%.
False negatives were caused by very slight compressions (n=4),
Shmorls’s nodes (n=2), uniform compressions (n=2) and severe
artifacts (n=1). False positives were due to Schmorl's node (n=4),
disc calcifications (n=1), L5 natural deformation (n=1), osteo-
phytes (n=1), mild compressions (n=1) and Scheuermann'’s dis-
ease (n=1). An example of a true positive, false negative and
false positive is shown in Figure 1. Among the 120 positive cases
according to the GT, 76/120 (63.3%) were not mentioned in the
clinical report. The algorithm was capable of detecting 67/76 cas-
es. This indicates that 55.8% (67/120) of the patients with VCF
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could have been additionally identified by using the Al software.

Figure 1. Example of a true positive, a false negative caused by a
mild deformation and a false positive caused by a Schmorl's node.
Conclusion: This accurate Al tool may impact the early analysis
of vertebral fractures, reducing the rate of undiagnosed scans. In
addition, using routine CT to opportunistically detect VCF with Al
may improve the diagnostic workflow of musculoskeletal diseas-
es, such as osteoporosis.
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OSTEOPOROSIS AND FRACTURE RISK AFTER
THE PROCEDURE IN PATIENTS UNDERGOING
CHOLECYSTECTOMY: A SYSTEMATIC REVIEW
AND META-ANALYSIS

A. Ghaseminejad-Raeini’, A. Shirinezhad’, A. Azarboo’, K.
Pirahesh’, S. H. Hosseini-Asl’, A. H. Hoveidaei?

'School of Medicine, Tehran Univ. of Medical Sciences, ?Sports
Medicine Research Center, Neuroscience Institute, Tehran Univ.
of Medical Sciences, Tehran, Iran

Objective: Cholecystectomy has been associated with declining
vitamin D absorption, raising concerns about osteoporotic frac-
ture risk and lower BMD. There was no aggregate study to pool
all the controversial findings in this regard. This study aimed to
systematically review the increased incidence of osteoporosis
and fracture in cholecystectomy patients.

Methods: A systematic literature search was conducted across
major databases to identify relevant studies. Inclusion criteria
comprised studies investigating osteoporosis and fracture out-
comes in patients who underwent cholecystectomy. The Joanna
Briggs Institute (JBI) Risk of Bias Tool was employed to evaluate
the methodological quality of included studies. Meta-analysis of
hazard ratios was conducted when available, using R.

Results: Our search yielded 8 studies (624,290 cholecystecto-
my and 2,006,246 controls) meeting the inclusion criteria. The
meta-analysis revealed a 1.08-fold increase in the fracture risk
among post-cholecystectomy compared to normal patients. In
descriptive synthesis of osteoporosis incidence, some stud-
ies showed an association with cholecystectomy (aHR[95%-
Cl]=1.23[1.14-1.32]). On the other hand, some studies reported
the aforementioned outcomes to show no difference in cases and
controls (aHR[95%CI]=1.00 [0.97-1.03]). By the same token, BMD
was lower in cholecystectomy cases (T score of femur: -0.5+0.8
vs. 0.1941.1, p=0.001 - lumbar spine: -1.5¢1.0 vs. -0.9+1.0,
p=0.004).
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Study HR SE (HR) 95%-Cl Weight
Cheng2020 1.1000 0.0458 1.10 [1.01;1.19] 10.9%
Lee2021 1.0950 0.0186 1.09 [1.06;1.13] 33.1%
Lin2021 1.2200 0.0893 1.22 [1.04;1.40] 34%
Nielsen2023 1.0600 0.0051 1.06 [1.05;1.07] 525%

Random effects model 1.08 [1.05; 1.11] 100.0%

06 08 1 12 14

Heterogeneity: 1% = 57%, 1* = 0.0005, p = 0.07 No Chel Chol

Figure 1. Fracture risk in patients having cholecystectomy compared to the normal control population.

Conclusion: Our findings suggest a significant association be-
tween cholecystectomy and increased risks of fractures. Al-
though debatable, cholecystectomy seems to be associated with
higher osteoporosis risk and worse BMD status, as it should be in-
terpreted with caution. These findings underscore the importance
of considering vitamin D supplementation and close follow-up in
patients undergoing cholecystectomy, with further research war-
ranted.
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MECHANICAL COMPLICATIONS AND REVISIONS
IN JOINT ARTHROPLASTY FOR ACROMEGALIC
PATIENTS: A MATCHED-CONTROL NATIONWIDE
STUDY

J. D. Conway’, A. Ghaseminejad-Raeini?, A. H. Hoveidaei?,
A. Bahrami4, S. Esmaeilis, M. S. Khonji2, B. 0. Nwankwo?,
A. Azarboo?

'International Center for Limb Lengthening, Rubin Institute for
Advanced Orthopedics, Sinai Hospital of Baltimore, Baltimore,
USA, 2School of Medicine, Tehran Univ. of Medical Sciences,
Tehran, Iran, ®Sports Medicine Research Center, Neuroscience
Institute, Tehran Univ. of Medical Sciences, Tehran, Iran, *School
of Medicine, Kashan Univ. of Medical Science, Kashan, Iran,
5Sina Univ. Hospital, Tehran Univ. of Medical Sciences, Tehran,
Iran, ®Howard Univ. Hospital, Dept. of Orthopaedic Surgery and
Rehabilitation, Washington, USA

Objective: Increased physical function and pain relief from osteo-
arthritis and arthritis are two benefits of total joint arthroplasty
(TJA). There have been variations in the results of TJA in individ-
uals with endocrinological conditions such as Cushing's illness
and Diabetes Mellitus, according to earlier research. One of the
main risk factors for osteoarthritis is acromegaly, a chronic hor-
monal disorder. Severe cases might be treated with TJA. Due to
their higher rate of OA, comorbidities, and fracture risk, it is imper-
ative to look into TJA results in individuals with acromegaly. There
is a substantial knowledge gap, however, as there are notably few
controlled trials assessing TJA outcomes in individuals with ac-
romegaly.

Methods: We used data from the PearlDiver national database
to analyze data for this retrospective matched-control research.
Using a combination of Current Procedural Terminology (CPT)
codes and International Classification of Diseases (ICD) codes
from versions -9 and -10, the Patient Records Database covering
the years 2010-2022 was utilized to identify acromegalic patients
who underwent total hip arthroplasty (THA), total knee arthroplas-
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ty (TKA), and total shoulder arthroplasty (TSA). Individuals with
a history of osteoporosis in the past and short follow-up periods
were not included. Using matching based on confounding vari-
ables, nonacromegalic control groups were chosen.
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! Following THA, TKA, and TSA

Results: A total of 1440 patients - 665 THA, 618 TKA and 157
TSA - were found to have acromegaly. Postoperative revision
after THA (OR(1-y)=0.76[0.42-1.28], OR(5-y)=0.68[0.42-1.06]),
TKA (OR(1-y)=0.89[0.48-1.55], OR(5-y)=0.78[0.49-1.17]), and TSA
(OR(1-y)=0.19[0.02-1.40], OR(5-y)=0.32[0.10-1.07]) did not signifi-
cantly differ from the control group. Furthermore, one or five years
following the procedure, individuals with acromegaly showed no
significant rise in risk of mechanical problems.

Conclusion: In comparison to matched control groups, the data
showed no significant association between acromegaly and the
incidence of revisions or mechanical issues. When medically
warranted in patients with acromegaly, orthopedic surgeons may
contemplate undertaking similar procedures with comparable
expectations, thanks to the valuable understanding that our data
fill. In addition, additional research with a more narrow focus on
functional results might be beneficial.
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GLOBAL AND REGIONAL EPIDEMIOLOGY
OF BONE FRACTURES IN THE PAEDIATRIC
AND ADOLESCENT POPULATION: A 30-YEAR
COMPREHENSIVE ANALYSIS OF THE GLOBAL
BURDEN OF DISEASES STUDY 2019

A. H. Hoveidaei’, A. Ghaseminejad-Raeini?, A. Azarboo? K.
Pirahesh? S. Esmaeili®, S. H. Hosseini-As|?

'Sports Medicine Research Center, Neuroscience Institute,
Tehran Univ. of Medical Sciences, 2School of Medicine, Tehran
Univ. of Medical Sciences, *Sina Univ. Hospital, Tehran Univ. of
Medical Sciences, Tehran, Iran

Objective: Fracture epidemiology in the pediatric population, al-
though being a major health issue, has rarely been investigated
in the existing evidence. This study aimed to Inspect the global
and regional trends of pediatric fractures’ incidence and burden
from 1990-2019.

Methods: The primary data source for this analysis was the Glob-
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al Burden of Disease study (GBD). The study reported key indi-
ces, including incidence and years lived with disability (YLD) of
fractures in the pediatric population (0-19 y), for all GBD regions,
presented both as rates and numbers. Time-trend analysis was
performed using joinpoint regression reporting average annual
percent change (AAPC).

Results: Globalincidence and YLD of pediatric fractures were 48.30
million (95%UI1=40.64 to 57.69) and 1.45 million (95%Ul1=0.97 to
2.06), respectively in 2019. A significant downward trend was ob-
served in both incidence (AAPC=-0.61% [95%Cl=-1.07 to -0.15%])
and YLD rate (AAPC=-0.73% [95%Cl=-1.01 to -0.36%]) from 1990-
2019. Those aged 15-19 y had the highest incidence and YLD in
2019. Male cases were predominant across all years. Fracture of
radius and ulna was the most common type of pediatric fracture
worldwide in 1990 and 2019. However, the highest YLD was ob-
served in those with fractures of patella, tibia, fibula, or ankle.
In 2019, pediatric fracture incidence was higher in Australasia
and Central Europe. Unlike global incidence, an upward trend was
seen in Western Europe, Australasia, and Southern Latin America.
The most common injury causes were falls (41.86%) and expo-
sure to mechanical force (15.18%) in 2019.
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Figure 1. Average Annual Percent Change (AAPC) of bone fracture incidence in paediatrics (above) and age
and sex distribution of YLD and incidence in these cases (below]

Conclusion: Global pediatric fracture incidence and YLD demon-
strated a slight decline over time across genders and age groups.
In regions like Western Europe, Australasia, and Southern Latin
America, targeted interventions by health policymakers are cru-
cial to mitigate underlying causes. Orthopedic surgeons should
anticipate better management strategies, focusing on the most
affected fracture sites in their respective regions.
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RETHINKING THE ROLE OF FORMAL PHYSICAL
THERAPY IN GLENOHUMERAL OSTEOARTHRITIS: A
NATIONWIDE STUDY IN THE USA

J. D. Conway', A. H. Hoveidaei?, A. Ghaseminejad-Raei-
ni®, F. Moosaie?, F. Kanaani Nejad*, M. S. Khonjis, M. N.
Gilotra®, B. 0. Nwankwo®, A. Azarboo?®

"International Center for Limb Lengthening, Rubin Institute for
Advanced Orthopedics, Sinai Hospital of Baltimore, Baltimore,
USA, 2Sports Medicine Research Center, Neuroscience Institute,
Tehran Univ. of Medical Sciences, Tehran, Iran, *School of Medi-
cine, Tehran Univ. of Medical Sciences, Tehran, Iran, “Anesthesi-
ology and Critical Care Research Center, Shiraz Univ. of Medical
Sciences, Shiraz, Iran, *Dept. of Orthopaedics, Univ. of Maryland
School of Medicine, Baltimore, USA, ®Howard Univ. Hospital,
Dept. of Orthopaedic Surgery and Rehabilitation, Washington,
USA

Objective: A prevalent degenerative joint condition affecting the
middle-aged and elderly is glenohumeral osteoarthritis (OA),
which has a major negative impact on the quality of life of pa-
tients. This condition can be managed using a variety of inter-
disciplinary, nonoperative, and operative techniques. Preopera-
tive physical therapy has been suggested by the clinical practice
guidelines based on the opinions of professionals, despite the
lack of data to support its effectiveness. Finding out if adding
physical therapy to a nonoperative method would effectively man-
age the course of OA and possibly save patients from needing
total shoulder arthroplasty (TSA) surgery is the goal of this USA-
wide study.

Methods: We made advantage of PearlDiver, a national database
with over 100 million patients in it. Using ICD-9, ICD-10, and Cur-
rent Procedural Terminology (CPT) codes, individuals diagnosed
with glenohumeral OA between 2010-2022 made up this retro-
spective cohort. The rate of total surgical arthroplasty (TSA) at
two and five years was compared between patients who under-
went physical therapy (PT) within a year of being diagnosed with
glenohumeral OA and patients who did not receive PT. Additional-
ly, patients with and without corticosteroid injection within a year
of diagnosis were also compared. To account for possible con-
founding variables, multivariable logistic regression was utilized.
Results: The study consisted of 5,200,419 patients with gleno-
humeral OA. Among patients with corticosteroid injection, pa-
tients who received PT had significantly higher 2- and 5-year TSA
rate compared to those without PT (2-y TSA: 0.46 vs. 0.24%, OR
[95%Cl]: 2.06 [1.82,2.35] and 5-y TSA: 0.80 vs. 0.44%, OR [95%Cl]:
2.05[1.86, 2.25]). Similar association was also significant among
patients without corticosteroid injection (0.24 vs. 0.11%, OR
[95%ClI]: 2.42 [2.31, 2.54] and 0.50 vs. 0.24%, OR [95%CI]: 2.37
[2.29, 2.45], respectively).Conclusion: The findings of this study
indicate that individuals who did physical therapy as a part of
their nonoperative treatment had a 2 to 2.4-fold increased prob-
ability of requiring TSA. In light of the potential association be-
tween the expedited deterioration of the glenohumeral joint and
the increased rate of TSA, from now on, orthopedic surgeons and
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physical therapists need to proceed with caution when recom-
mending preoperative physical therapy as a technique for manag-
ing glenohumeral OA.
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EFFICACY AND SAFETY OF ASFOTASE ALFA
IN PATIENTS WITH HYPOPHOSPHATASIA: A
SYSTEMATIC REVIEW

A. Ghaseminejad-Raeini', S. Esmaeili, A. Shirinezhad', A._
Azarboo’, A. H. Hoveidaei®

'School of Medicine, Tehran Univ. of Medical Sciences, 2Sina
Univ. Hospital, Tehran Univ. of Medical Sciences, *Sports Med-
icine Research Center, Neuroscience Institute, Tehran Univ. of
Medical Sciences, Tehran, Iran

Objective: Hypophosphatasia (HPP) is a rare hereditary metabol-
ic disorder characterized by inadequate activity of tissue nonspe-
cific alkaline phosphatase (TNSALP). Asfotase alfa, a recent de-
velopment, aims to address complications associated with HPP.
This study systematically reviews existing evidence regarding the
safety and efficacy of asfotase alfa in treating HPP.

Methods: We conducted a systematic search following the PRIS-
MA guidelines across databases, including PubMed, Scopus, Web
of Science, and the Cochrane Library. Inclusion criteria comprised
studies assessing the impact of asfotase alfa on diverse com-
plications in HHP patients, comparing them to untreated control
groups or baseline conditions. Acceptable study designs encom-
passed observational (cohort, case-control, cross-sectional), clin-
ical trials, and case series (with a minimum of 5 patients). Two
independent reviewers conducted screening, data extraction, and
quality assessment.

Results: Fourteen studies, encompassing 271 treated HPP pa-
tients (58% female), were included. The studies comprised 8
multicenter clinical trials, 2 single-center clinical trials, 3 case se-
ries, and 1 cohort. Among these, 4 studies investigated patients
aged 18 years and older, while 5 studies focused on those under
5 years old. Treatment durations in the studies varied from 13
weeks to 7 years. Asfotase alfa treatment has demonstrated no-
table improvements across various aspects. Eight studies high-
lighted improvements in mineralization and BMD, with five studies
underscoring enhancements in respiratory status. Moreover, pain
reduction was reported in five studies, with one study noting a
non-significant decrease. Growth enhancement was document-
ed in three studies, and enhanced walkability was emphasized
in four studies, while improved muscle strength was reported in
five studies. Additionally, two studies delved into the treatment's
impact on the quality of life. Notably, three studies observed the
normalization of plasma pyridoxal phosphate (PPI) and pyridoxal
5'-phosphate (PLP) levels due to treatment. The most frequently
reported adverse events comprised injection site reactions in sev-
en studies and pyrexia in two studies.

Conclusion: Asfotase alfa treatment has demonstrated notewor-
thy significance, especially in improving mineralization, walking
ability, and respiratory status among HPP patients. Although the
majority of patients experienced some adverse events, most of
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these incidents were not complicated. The results show heteroge-
neity, hindering a precise conclusion. To enhance our understand-
ing of the efficacy and safety of asfotase alfa, further longitudinal
research with a larger sample size is essential.
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HORMONES OF ADIPOSE TISSUE ON WEIGHT LOSS
IN PATIENTS WITH RHEUMATOID ARTHRITIS

A. Bacumova', L. Aref'Eva’, L. Sivordova?

"Wolgograd State Medical Univ., 2Federal State Budgetary Institu-
tion, Zborovsky Research Institute of Clinical and Experimental
Rheumatology, Volgograd, Russia

Objective: Overweight in patients with rheumatic diseases is a
condition that prolongs chronic inflammation and promotes syn-
thesis and secretion of pro-inflammatory factors [1,2,3]. We in-
vestigated the relationship the effect of weight loss over 5 kg on
the clinical manifestations of arthritis and hormones of adipose
tissue serum levels in patients with rheumatoid arthritis (RA).
Methods: We observed 80 female patients with RA (EULAR/ARA
2010 criteria) ranged in age from 39-69 y (mean age 51,7215,83
y) and the control group (60 healthy persons). Fetuin A, nesfa-
tin, hemerin, leptin, adiponektin, resistin, visfatin level was deter-
mined by commercial test systems.

Results: As overweight patients were recruited in the study, hy-
pocaloric diet low in animal fats and physiotherapy has been
recommended to all participants. The positive dynamics in body
weight loss over 5 kg within 3 months has been achieved by 34
patients (27,2%). In RA patients with weight loss, a significant de-
crease in the serum level of pro-inflammatory cytokines (p<0.01)
and an increase in the quality of life according to the EQ-5D-5L
(p<0.001) index were observed. This fact is probably explained by
the decreased activity of inflammatory process after RA therapy
and weight reduction.

Conclusion: Thus, these findings suggest that there is a possible
role of tissue pro-inflammatory cytokines in the pathogenesis of
rheumatoid arthritis.

References:

1. Akhverdyan Y, et al. Annal Rheum Dis 2017;76:1149

2. Papichev EV, et al. Osteoporos Int 2019;30:S.381

3. Polyakova J, et al. Annal Rheum Dis 2019:30:S.387
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RIGHT CARE, FIRST TIME: OSTEOARTHRITIS,
MENTAL HEALTH, AND SLEEP DISTURBANCES

C. Walker', A. Bajaj?

Wiatris, Hatfield, UK, 2Viatris, Bengaluru, India

Multiple studies demonstrate that 20-25% of osteoarthritis (OA)
patients experience affective disorders including depression or
anxiety however the impact of comorbid depression on the treat-
ment of OA has not been as well evaluated. OA also commonly
associates with significant sleep disturbances, particularly in the
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elderly and negative bidirectional effects of pain on depression
and sleep disturbances are potentially overlooked.

Chronic pain and mental health: OA is associated with persistent
and chronic pain as a primary symptom of the disease. Multiple
studies have shown that chronic pain depicts a fundamental risk
factor for the development of depression and disturbances in
sleep. Being female, higher baseline WOMAC pain and dysfunc-
tion score and having two or more painful sites, increase the risk
of depression. Ageing is a risk factor for OA, but not a risk fac-
tor for depression, with ageing also reportedly being linked to an
increased likelihood of poorer sleep (both quantity and quality).
Systematic reviews have revealed that OA patients diagnosed
with anxiety and/or depression experienced more pain, had fre-
quent hospital visits, took more medication, and reported less
optimal outcomes. Also, depression and anxiety were found to be
predictors of complications after primary total joint arthroplasty
and have been associated with higher healthcare costs, extended
length of hospital stay, or increased postoperative mortality after
TKA/THA (Total Knee/Hip Arthroplasty).

What can we do? Depression may serve as a better predictor of
disability than radiographic degenerative joint changes and indi-
cate amplified pain and functional disability. Routine psychologi-
cal screening could be beneficial for OA patients. Early diagnosis,
counselling on mood and sleep hygiene, psychological support,
exercise, antidepressant pharmacotherapy and/or problem-solv-
ing treatment and interdisciplinary collaboration should be a part
of the core management strategy in OA patients.Conclusion: De-
pression and sleep disturbances increase the health-related bur-
den of OA. Greater attention to these comorbidities and overall
health among patients with OA is warranted. Detecting and man-
aging mental health issues, and chronic sleep disturbances could
pave the way for better management of OA.

P123
ARTIFICIAL INTELLIGENCE IN MUSCULOSKELETAL
HEALTH: THE WHAT, HOW AND WHY?

A. Bajaj’, C. Walker?, R. Chiaese?®, S. Er.*

Viatris, Bengaluruy, India, 2Viatris, Hatfield, UK, *Viatris, Monza,
Italy, *Viatris, Istanbul, Turkey

Use of artificial intelligence (Al), and machine learning (ML) has
increased in numerous critical medical sectors, significantly im-
pacting patients' and practitioners’ lives. Al-aided systems are in-
creasingly available for diagnosis, management and physiothera-
py rehabilitation in musculoskeletal conditions providing benefits
to the patient and efficiencies for healthcare systems.

Applications of Al in Musculoskeletal Health: Al helps monitor
and track pain triggers and assists patients and healthcare pro-
fessionals in the identification of the most effective coping mech-
anisms. Mobile apps rather than manual approaches have been
found to be more useful by patients to track joint pain, stiffness
and buckling of knees potentially assisting in early diagnosis.
New Al-enabled tools can also monitor patient's mental health
and warning signs by capturing brief voice samples and analyz-
ing them for signs of depression or anxiety. Therapists accessing
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data from Al apps can easily and remotely monitor patients' con-
ditions. Al can also be helpful in orthopaedic surgeries to help
decide whether to perform surgery, preoperatively estimate the
risk of complications or mortality, the functioning of the prosthe-
sis, as well as predict the duration of hospital stay, with accuracy
and reliability.Limitations of Al: To maximize the usefulness of Al
the quality of data must be safeguarded, and the quantity of data
maximized to avoid drawing erroneous conclusions. Additionally,
Al can't reliably provide a causality assessment for chronic pain-
ful conditions.

Conclusion: Al systems that are practical, solution-driven, cost-ef-
fective, and easily accessible are the goal for large patient pop-
ulations. Cutting-edge Al-imaging and ML technologies are
potentially beneficial in lowering pain and enhancing functional
impairment in patients with musculoskeletal diseases. The use of
some technologies may be challenging in older age groups but is
not insurmountable when help is provided.

P124

CORRELATION BETWEEN DXA AND HR-PQCT
IN OSTEOGENESIS IMPERFECTA: PRELIMINARY
FINDINGS IN A COHORT OF ADULT PATIENTS

S. Gazzotti', R. Sassi’, E. Schileo?, G. Fraterrigo?, A. Moro-
nié, M. Miceli', M. P. Aparisi Goméz*, F. Taddei?, L. Sangior-
gi3, A. Bazzocchi'

Diagnostic and Interventional Radiology, IRCCS Istituto Orto-
pedico Rizzoli, Bologna, Italy, 2Bioengineering and Computing
Laboratory, IRCCS Istituto Ortopedico Rizzoli, Bologna, Italy,
SDept. of Medical Genetics and Rare Orthopaedic Diseases, and
CLIBI Laboratory, IRCCS Istituto Ortopedico Rizzoli, Bologna,
Italy, “Dept. of Radiology, Auckland City Hospital, New Zealand

Objective: To evaluate the correlation between areal BMD (aBMD)
measured by DXA and HR-pQCT parameters in adults with osteo-
genesis imperfecta (Ol).

Methods: The present report includes preliminary data from 14
adult patients (mean age: 36 y) with Ol enrolled in an ongoing
prospective study. aBMD was measured with DXA (Hologic QDR
Discovery Wi) at the lumbar spine, hip, forearm (1/3 and ultradis-
tal radius), and total body. HR-pQCT (XtremeCT I, SCANCO Medi-
cal), a noninvasive modality that couples high resolution and low
dose in vivo to gain insight into bone microarchitecture, was per-
formed at the distal radius and tibia using a fixed offset protocol
and automatic contouring with standard XtremeCT Il evaluation.
A p-value <0.05 was considered significant.

Results: DXA classified 4 out of 14 patients included in our cohort
as having normal BMD. However, HR-pQCT revealed widespread
deteriorations in most parameters of density and microstructure,
enabling the identification of different bone phenotypes, despite
the relative clinical homogeneity of the sample population. To-
tal volumetric BMD measured by HR-pQCT at the distal radius
correlated well with DXA-aBMD at the ultradistal radius (r=0.75;
p=0.002) and this relationship predominantly reflected agreement
in the cortical rather than trabecular compartment. There were
limited associations between DXA-aBMD at central sites (lum-
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bar spine and hip) and HR-pQCT parameters at both the distal
tibia and radius. Nevertheless, some significant correlations were
found between DXA-aBMD at the hip (femoral neck and/or total
femur) and several trabecular HR-pQCT parameters at the distal
tibia.

Conclusion: In adults with OI, there is initial evidence of site-spe-
cific agreement between DXA and HR-pQCT in the measurement
of BMD values. Moreover, HR-pQCT may be able to provide in-
formation on bone quality that complements DXA evaluation at
central sites. Additional patients will be included in this ongoing
study, to validate our preliminary results and clarify the potential
role of HR-pQCT in the characterisation of bone fragility in Ol.
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SHORT-CHAIN FATTY ACIDS (SCFAS)
ENHANCES BONE HEALTH IN POSTMENOPAUSAL
OSTEOPOROSIS

A. Bhardwaj', L. Sapra’, R. K. Srivastava'
'All India Institute of Medical Sciences (AlIMS), New Delhi, India

Objective: Short-chain fatty acids (SCFA), the primary metabo-
lites produced by intestinal microbiota, have an impact on both
innate and adaptive immunity. It has been demonstrated that
high fiber diet, the primary fermentable source of SCFA, reduces
the degeneration of bone in rheumatoid arthritis. Based on these
facts we were interested in investigating the effect of SCFAs
(acetate, propionate and butyrate) in regulating bone health in
postmenopausal osteoporosis (PMO). We aimed to investigate
the role of SCFAs on bone health under estrogen-deficient condi-
tions.

Methods: In vitro assays for osteoclastogenesis and osteoblasto-
genesis in the presence and absence of different concentrations
of SCFAs were performed. Coculture assays of SCFAs primed Treg
along with osteoclast/osteoblast were done to assess the immu-
noporotic potential of SCFAs. To further evaluate the mechanism
of probiotics-induced prevention of bone loss in vivo, female
C57BL/6 mice were randomly divided into the following groups
viz. Sham, ovx (ovariectomized), ovx + probiotics (L. rhamnosus,
and B. longum-10° CFU/d). At day 45 mice were sacrificed and
bones (SEM, uCT); small intestine, large intestine, bone marrow,
and mesenteric lymph nodes (flow cytometry); serum and fecal
content (ELISA and HPLC) were harvested to assess the immuno-
modulatory role of SCFAs on ovx-bone loss.

Results: Ovariectomized condition led to enhanced bone loss
in female mice as confirmed by SEM and uCT data. HPLC data
showed that ovx mice had significantly lower fecal SCFA levels
than the sham group, thereby confirming the potential role of SC-
FAs in regulating bone health. Next, we investigated the mecha-
nism underlying SCFAs-modulation of bone remodeling via vari-
ous in vitro assays. We observed that SCFAs significantly inhibit
osteoclastogenesis along with promoting osteoblastogenesis
in a dose-dependent manner. Furthermore, SCFAs were found to
enhance the differentiation of Tregs significantly. Interestingly
co-cultures of SCFAs primed Tregs with BM-osteoclast precursors
inhibited osteoclastogenesis along with simultaneously enhanc-
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ing osteoblastogenesis. Lastly, we confirmed that probiotics such
as L. rhamnosus and B. longum prevent bone loss by restoring the
level of SCFAs in ovx mice.

Conclusion: Altogether, our results for the first time propose
SCFAs as potent regulators of bone health under ovx conditions
thereby offering a mechanistic link between the “gut-immune-
bone” axis. Our results have immense clinical implications in pro-
posing the therapeutic potential of SCFAs in managing bone loss
under osteoporotic conditions in the clinics.
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RISK GROUPS FOR LOW VITAMIN D: CHANGING
THE PARADIGM IN CLINICAL PRACTICE

A. Bleizgys'
Wilnius Univ., Faculty of Medicine, Vilnius, Lithuania

It is well established that musculoskeletal diseases, e.g., osteo-
porosis or rickets, can be caused by vitamin D insufficiency or de-
ficiency. Therefore, those illnesses are considered risk factors for
low vitamin D, i.e., such patients should be tested for their serum
25-hydroxyvitamin D levels that are the best marker of vitamin D
status in clinical practice. However, there are many diseases and
conditions that can themselves impair vitamin D metabolism, or
dramatically increase requirements for this vitamin that cannot
be met via natural sources (synthesis in the skin and from food).
In addition, there’'s some evidence that low vitamin D levels might
contribute to the development of certain extraskeletal diseases.
Clinicians should be familiar with the variety of risk factors that
can help suspect low vitamin D in certain patients and, via vita-
min D supplementation, replete their vitamin D stores, expecting
improvement of at least the condition of musculoskeletal system.
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STRESS FACTORS IN SYSTEMIC LUPUS
ERYTHEMATOSUS (SLE) AND ANTIPHOSPHOLIPID
SYNDROME (APS) PATIENTS COMPARISON

A. Borisova’', T. Lisitsyna', D. Veltischev?, T. Reshetnyak’,
0. Seravina?, 0. Kovalevskaya?

"W.A. Nasonova Research Institute of Rheumatology, 2Serbsky
NMRC PN MoH, Moscow, Russia

Objective: Stress factors in childhood and in a period before the
manifestation of SLE and APS symptoms predispose and precip-
itate the development of rheumatic diseases. We aimed to de-
scribe predisposing and precipitating stress factors in SLE and
APS patients.

Methods: 181 patients: 69 with SLE (60 women and 9 men), 55
with SLE and secondary APS (40 women and 15 men) and 57 with
PAPS (37 women and 20 men), the median age of which was 31.0
[22,0; 41,0], 40.0 [32,0; 48,0] and 41.0 [35,0; 46,0] years, respec-
tively, were consecutively enrolled in the study. Stress factors
were detected by psychiatrist in semistructured interview in ac-
cordance with ICD10.
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Results: Early childhood stressors were detected significantly
more often in patients with SLE compared to PAPS and SLE+APS:
53 (76,8%) vs. 31 (54,4%), p=0,006 and vs. 33 (60,0%), p=0,03, re-
spectively. Childhood stressors are also more typical for patients
with SLE than PAPS: 55 (79,7%) vs. 36 (63,2%), p=0,03. In par-
ticular, SLE patients were exposed to parental deprivation signifi-
cantly more often than patients with SLE+APS (54 (78,3%) vs. 34
(61,8%), p=0,04) and PAPS (54 (78,3%) vs. 32 (56,1%), p=0,007);
and also - a threat to safety in childhood was more common in
SLE compared with PAPS (10 (14,5%) vs. 1 (1,75%), p=0,01) and in
adolescence compared with SLE+APS (11 (15,9%) vs. 2 (3,64)%),
p=0,02) and with PAPS (11 (15,9%) vs. 3 (5,26%), p=0,05). Among
childhood traumas, chronic stress factors predominated in pa-
tients with SLE: 60 (86,9%) vs. 34 (59,6%), p=0,0005 in patients
with SLE compared with PAPS and 40 (72,7%) vs. 34 (59,6%),
p=0,04 in patients with SLE+APS compared with PAPS. Stressful
events at the onset of SLE were detected in 69,6%. At the same
time, in patients with SLE+APS, chronic (18 (51,4%) vs. 12 (25,0%),
p=0,01) family stress predominated (17 (48,6%) vs. 10 (20,8%),
p=0,008), and in patients with SLE - acute stress (34 (70,8%) vs.
15 (42,9%), p=0,009), including losses (7 (14,6%) vs. 0, p=0,02).
Multiple significant stressful events (cumulative stress load) be-
fore rheumatic disease were noted significantly more often in pa-
tients with SLE compared to patients with PAPS (32 (46,4%) vs.
13 (22,8%), p=0,005) and SLE + APS (32 (46,4%) vs. 14 (25,5%),
p=0,01). Stressful events at the onset of APS were observed in
56,4% of patients. In patients with PAPS, acute stress situations
prevailed compared with SLE + APS (23 (74,2%) vs. 14 (48,4%),
p=0,03), and in patients with SLE + APS, compared with PAPS,
chronic (16 (51,6%) vs. 7 (22,6%), p=0,02).

Conclusion: Compared with APS, SLE patients were more often
exposed to stressors in childhood. At the same time, stressful
events in childhood in patients with SLE were more often chronic.
More than 2/3 of SLE patients and slightly more than half of APS
patients experienced stressful event within a year before the on-
set of the disease. Multiple stressful events were observed in SLE
patients much more often than in APS patients during life before
the disease. The stress related predisposition and chronic stress
precipitation could be a common pathogenesis factors for the de-
velopment as the rheumatic disease, as the anxiety-depressive
spectrum disorder, diagnosed in most SLE and APS patients.
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PATIENT AND PUBLIC INVOLVEMENT (PPI) IN
MUSCULOSKELETAL RESEARCH: A PRAGMATIC
REVIEW WITH RESOURCES FOR OPTIMIZING
INTEGRATION OF PATIENT EXPERIENCE DATA
(PED)

A. Botto-Van Bemden', A. Arumugam?

"Patient and Public Involvement, Musculoskeletal Research Inter-
national, Inc., Miami, USA, 2Univ. of Sharjah, Dept. of Physiother-
apy, Sharjah, United Arab Emirates

Objective: Patient and public involvement (PPI) is essential for
Patient-Centered care and Patient-Focused Medicines Develop-
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ment. Proper PPI ensures optimal integration of Patient Experi-
ence Data (PED), helping to ensure patients’ expectations, needs
and preferences are met. It is essential to ensure competence of
the research team by capacity building with available tools and re-
sources on PPI. This brief review aims to prompt PPl access and
action by briefly summarizing the most relevant PPI resources.
Methods: This pragmatic review summarizes the most relevant
best practices, checklists, guidelines and tools for optimizing
PPl in musculoskeletal research. Practical resources for PPl in
various stages of research projects are reviewed- conception,
co-creation, design (including qualitative or mixed methods), exe-
cution, implementation, feedback, authorship, acknowledgement
and remuneration of patient research partners, and dissemination
and communication of research findings.Results: A resource ta-
ble with links to various tools and referenced material for PPl in
various stages of research was created.

Conclusion: Gaps in research and challenges in care management
create PPl opportunities for researchers and patient research
partners (PRPs) to co-create meaningful studies and/or research
development programs by setting research priorities together, de-
veloping protocol designs and research partnerships that are fit
for purpose, improving recruitment and research awareness, team
competence and capacity building, dissemination and sharing of
results, actionable insights for improved access and regulatory
approval, etc. Successfully optimizing integration of PPI research
opportunities will require a shift in mindset for most and capacity
building for all stakeholders.Acknowledgement: We thank each
patient partner for their contributions creating PPI tools and re-
sources and all PPI stakeholders who encouraged and continue
to encourage patient partnership.
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THERAPEUTIC REHABILITATION STRATEGIES
IN RHEUMATOLOGICAL SYNDROMES IN THE
NEOPLASTIC PATIENT

A. Bumbea', R. Traistaru’, V. Caimac’, 0. Rogoveanu’, A.
Musetescu’

"Univ. of Pharmacy and Medicine of Craiova, Craiova, Romania

Objective: To establish a strategy to approach the neoplastic pa-
tient with rheumatoid syndrome.

Methods: Some nonspecific rheumatoid syndromes (1) can be
secondary to a neoplastic pathology. Malignancy can determine
multiple paraneoplastic phenomena, the substrate being chron-
ic inflammation and the procoagulant status, the latter can also
produce a stroke (2). We included a number of 20 patients (2013-
2023) who presented with clinical aspects of rheumatoid arthritis
or lupus-like syndromes secondary to a diagnosed neoplasia. The
evaluation of these patients highlighted specific rheumatoid clin-
ical aspects, moderate inflammatory biological syndrome. The
rehabilitation consisted in the application of TENS on selected
areas, as therapy allowed for the neoplastic patient. They were
evaluated initially and at 3 months using the VAS scale and the
ADL scale. All patients received combined anti-algesic therapy
such as paracetamol, NSAIDs and recovery therapy.
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Results: Patients with combined therapy showed a 31,4% reduc-
tion in rheumatoid syndrome with improved functionality. Biolog-
ical tests were slightly influenced, but functionality improved by
an average of 39,3%. The evaluation at 3 months maintained the
same results.

Conclusion: The combined therapy of analgesics, low doses of
nonsteroid and TENS therapy brings improvements in the quality
of life of neoplastic patients with rheumatoid syndrome.
References:

1.De Cock D, Hyrich K. Best Pract Res Clin Rheumatol 2018;32:869
2.Bumbea AM, et al, Rom J Morphol Embryol 2017;58:1477
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THE COMPLEX THERAPEUTIC APPROACH OF
THE PAINFUL SHOULDER IN THE STROKE PATIENT
USING REHABILITATION TECHNIQUES AND
BOTULINUM TOXIN

A. Bumbea’, R. Traistaru’, V. Caimac?, A. Turcu Stiolica’

"Univ. of Pharmacy and Medicine of Craiova, Craiova, Romania

Objective: To develop a complex therapeutic plan that includes
the injection of botulinum toxin into the spastic muscles and a
rehabilitation program for the painful shoulder in the patient with
stroke and spasticity.

Methods: It is known from the literature that patients with spas-
ticity benefit from botulinum toxin therapy, which allows the appli-
cation of rehabilitation programs with superior results (1). Thirty
patients with stroke and spasticity of the upper limb who present-
ed pain and limited mobility at the shoulder level were studied.
The patients were evaluated using the VAS scale, the Ashworth
spasticity scale, and functional assessment of the shoulder. All
patients received specific rehabilitation treatment, ultrasound
applications, massage and physical therapy. The group was di-
vided into two groups, Group A, which included 15 patients who
received botulinum toxin treatment for spastic shoulder muscles.
Group B received only rehabilitation treatment.

Results: It was found that group A that received botulinum toxin
had a favorable functional evolution and a reduction in pain quan-
tified on the VAS scale with a reduction of approximately 43.6%,
compared to group B where the improvement was only 19.45%.
Conclusion: Spasticity therapy with botulinum toxin applied to
patients with spasticity combined with upper limb rehabilitation
program and shoulder pain had a much improved evolution
Reference: (1) Bumbea AM, et al. Life Basel 2023;13:2218
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COMPREHENSIVE APPROACH TO THE
MANAGEMENT AND TREATMENT OF ADULTS WITH
X-LINKED HYPOPHOSPHATEMIA (XLH)

A. C. Polonsky’
"Hospital Centenario, Rosario, Argentina

Objective: X-linked hypophosphataemia (XLH) is an X-linked dom-
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inant disorder caused by mutations in PHEX'. XLH is the most
common genetic form of hypophosphatemic rickets and osteoma-
lacia. Its incidence has been estimated at 3.9-5 cases per 100.000
live births?. The mutations or chromosomal derangements affect-
ing the phosphate regulating endopeptidase homolog, X-linked
(PHEX) gene on the X chromosome lead to elevated levels of the
hormone FGF23, resulting in renal phosphate wasting, impaired
1a-hydroxylation of 25-hydroxyvitamin D and consequently, chron-
ic hypophosphatemia, impaired skeletal mineralization and rick-
ets?. Patients usually develop clinical symptoms during the first or
second year of life'. The clinical features include those common
for hypophosphatemic rickets, short stature, waddling gait, and
leg bowing in growing children, in addition to muscle weakness.
Fatigue and chronic pain become more prevalent in older children
and particularly adults?. Even adults with milder forms usually de-
velop symptoms in their third or fourth decade, which may include
bone and joint pain, fatigue, enthesopathy (commonly involving
the hips and anterior spinal ligament), pseudofractures, dental
complications and early osteoarthritis. These complications ul-
timately cause chronic pain, impaired mobility, loss of productiv-
ity and lower quality of life. Other complications include hearing
loss, overweight and obesity has also been observed in XLH. The
diagnosis of XLH relies on the combination of clinical, radiograph-
ic, biochemical and genetic features. Conventional management
of XLH involves phosphate supplementation and active vitamin
D (calcitriol) While conventional therapy can help manage bone
pain, children with XLH can still develop significant lower limb de-
formity and often have short stature®. Burosumab is a neutralizing
antibody to FGF23 and is superior to conventional management
of the condition in both adults and children®. We aimed to eval-
uate the clinical and biochemical characteristics of a cohort of
adult patients with XLH and evaluate the best therapeutic option.
Methods: A total of 11 adult patients were recruited, of which 8
had a diagnosis of XLH confirmed in childhood. The other two
were diagnosed because they had a family member with the dis-
ease and a molecular study was performed to confirm the pres-
ence of XLH. Clinical follow-up, disease sequelae, laboratory, and
therapeutic alternatives were carried out for one year. Only 8 of
the 11 patients were evaluated until the end of the study.
Results: All the patients studied have a common characteristic of
deformities in their limbs to a greater or lesser extent, decreased
hearing, mostly mild, and dental disorders. Everyone complains
of pain, both at rest and during movement. Only two patient un-
derwent treatment without interruptions since childhood, but the
majority stopped during adolescence. One of the patients, despite
having had orthopedic surgeries in childhood and dental disor-
ders, was diagnosed at the age of 64 years, also presenting post-
menopausal osteoporosis, which is why we believe it is urgent to
start therapy with burosumab. As seen in the Table, not all partic-
ipants carried out the controls as established. From the results
obtained, an increase in the phosphataemia value is evident in
those patients who started with phosphorus salts but not in RTP.
An increase in PTH is also evident as a consequence of conven-
tional treatment.
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patients with XLH. It is essential to work collaboratively with the
medical team and consider the preferences.

References:

1. Haffner D, et al. Nat Rev Nephrol 2019:15:435

2. Laurent M, et al. Front Endocrinol 2021:12:641543
3. Schindeler A, et al. Front Endocrinol 2020;11:338
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P132
COMPARATIVE PERFORMANCE OF CNN MODELS
IN DETECTING FRACTURES IN X-RAY IMAGES

A. Chatsirisupachai’, P. Nonthasaen’, P. Achararit’

"Princess Srisavangavadhana College of Medicine, Chulabhorn
Royal Academy, Bangkok, Thailand

Objective: This research confronts the public health challenge
posed by osteoporotic fractures by comparing the effectiveness
of Convolutional Neural Networks (CNNs) in image classification
vs. object detection tasks. We aimed to elucidate which method
is more effective for fracture detection, which is critical in assess-
ing fracture risk in osteoporosis.

Methods: We employed a FracAtlas dataset [1] with 717 abnormal
scans out of 4,083 x-ray images. To achieve a balanced repre-
sentation of fracture cases, 200 images with fractures and 200
without were designated for testing and validation, respectively.
Classification models included MobileNetV3, Xception, and Effi-
cientNetV2M, while object detection was performed with three
variants of YOLOv8. For object detection, our evaluation criteria
mirrored that of image classification—identifying at least one
fracture correctly in an image was counted as a true positive,
which aligns with clinical relevance where the detection of any
fracture is the priority.

Results: Xception surpassed YOLOv8s in precision and F1-score,
achieving 0.60 and 0.69, respectively, compared to YOLOv8s's
0.49 and 0.65. However, YOLOv8m achieved a superior recall rate,
suggesting a decision between these models hinges on specif-
ic requirements. Although classification methods don't pinpoint
fracture locations directly, using visualization tools like Grad-CAM
enhances fracture detection in classification tasks, providing an
efficient alternative to the traditionally more labor-intensive ob-
ject detection methods.

Conclusion: In a domain traditionally favoring object detection,
our study uncovers the promising capabilities of image classifi-
cation for fracture identification. It offers a streamlined, efficient
approach to osteoporotic risk assessment, advocating for a par-
adigm shift in fracture detection methods. Image classification,
enhanced with visualization techniques, stands out as a viable,
resource-efficient option.

Reference: (1) Abedeen |, et al. Scientific Data 2023;10:521
Acknowledgement: This work was supported by Chulabhorn Roy-
al Academy.
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CLINICAL AND LABORATORY PREDICTORS OF THE
DEVELOPMENT OF CHRONIC PAIN AND EARLY
STAGES OF PTSD OSTEOARTHRITIS AFTER KNEE
INJURY

A. Chernikova', A. Karateev', M. Makarov’, E. Bialyk’, V.
Bialik’, V. Nesterenko'

"Nasonova Research Institute, Moscow, Russia
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Objective: Chronic pain and post-traumatic arthritis are frequent
complications of injuries that cause suffering, loss of function
and disability. To date, no clear predictors of the development of
these complications have been identified. We aimed to determine
the clinical and immunological factors associated with the devel-
opment of chronic pain and early stages of post-traumatic osteo-
arthritis after knee joint injury.

Methods: From August 2022 to January 2023, 100 people were
examined at the V.A. Nasonova Research Institute, including 56
women and 44 men at an average age of 26.95+11.64 y, with an
average BMI of 26.95+4.99, who suffered a knee joint injury with
persistent pain for a month or more. All patients agreed to the
study, which is confirmed by informed voluntary consent. The
patients underwent a clinical examination, laboratory research
methods (UAC, highly sensitive CRP) were performed. A question-
naire was conducted on the scales of HRSH, KOOS, HAQ, CSl, BPI,
Pain DETECT, FACIT-F, FIRST, HADS, and an MRI examination was
performed on a Philips, MULTIVA 1.5T device.

Results: According to the results of the study, it was revealed that
the pain when moving along the CRH was on average 5.21+1.30,
the pain at rest on the CRH was on average 1.72+1.74, the night
painonthe CRHwas on average 1.55+1.84. Functional impairment
according to HRH was 4.4411.79. Assessment of knee joint func-
tion: KOOS total was 52.02(13;87), KOOS symptoms 62.26(4;56),
KOOS pain 60.58(25;92), KOOS activity 68.97(22;100), KOOS
sport 28.92(0;95), KOOS quality of life 41.02(0;100). The val-
ue on the Pain DETECT scale, which evaluates the presence of
signs of neuropathic pain, averaged 6.26+4.79. According to the
FIRST questionnaire, the indicators are from 0-5 (on average from
0.93+1.26), which indicates the presence of concomitant fibromy-
algia in some patients. According to the CSI questionnaires, the
average values were 23.55413.38. According to the catastrophi-
zation scale, 13.54+11.20. According to the HADS scales assess-
ing the level of depression and anxiety, the values were 4.374.01
-depression and HADS anxiety with values on average 5.42+4.
According to laboratory research methods, hemoglobin values
averaged 116+179 g/I. The level of ESRD was 0.2+15.3 mg/I, and
the level of ESR was 2423.

Conclusion: Some patients who have suffered a knee injury more
than 1 month ago experience severe pain and have impaired joint
function. In a number of patients, 26% (26 out of 100 people), of
whom 18 are women, the remaining 8 are men, there are signs
of neuropathic pain, central sensitization, increased BMI, psy-
choemotional disorders and fibromyalgia, which aggravates the
course of the post-traumatic period. Patients with chronic pain
after an injury need further follow-up to clearly identify predic-
tors of the occurrence of this condition in order to predict the
occurrence of post-traumatic osteoarthritis and the formation of
correct treatment tactics.
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UPPER LIMB ORTHOPEDIC ASSESSMENT IN
PARAPLEGIC AND TETRAPLEGIC PATIENTS AND
CLINICAL OUTCOMES ON THE SHOULDER,
ELBOW, WRIST AND HAND

A. Cliquet Jr."

"Dept. of Orthopedics, Rheumatology and Traumatology, Faculty
of Medical Sciences, UNICAMP, Campinas, SP, Brazil

Objective: Spinal cord injured individuals (SCI) do present joint
lesions on their overused upper limbs, being wheelchair users and
due to upper limb effort during daily activities such as transfer-
ring. This work aimed at providing an assessment on the orthope-
dic comorbidities as well as feasible approaches towards clinical
improvements on the shoulder, elbow, wrist and hand.

Methods: MRI, disability of the arm, shoulder and hand (DASH)
score, bone densitometry (DXA), plain radiography and clinical
measurements such as active and passive range of motion were
performed in patients attending the SCI OQutpatient Clinic of the
University Hospital, including those patients involved in Paralym-
pic Sports. Rehabilitation protocols were applied.

Results: On the shoulder, 10% of the tetraplegic athletes (sample
of 10 rugby players) did present tendinopathies against 30% of
those sedentary ones (sample of 10 tetraplegics). Joint strength,
endurance and function were improved (sample of 17 subjects)
by protocols of the rehabilitation programme of specific phys-
iotherapy training of the scapula muscles making use of elastic
bands. Rugby training also improved bone mineral content in the
arms. On the elbow joint, clinical and radiological abnormalities
(osteoarthritis, subclinical acute and chronic pain) were noticed
in SCI patients, assessed through bilateral X-ray exams, on 10
paraplegics and 10 tetraplegics, such comorbidities being more
evident (90%) on the latter pathology. Related to wrist and hand,
SCl patients (8 paraplegics, 6 tetraplegics) presented minimal ra-
diological signs of osteoarthritis.

Conclusion: Regular wheelchair rughy enhances bone mass and
sedentary tetraplegic individuals do present more risk of injury to
the acromioclavicular joint. Elbow osteoarthritis, being a limiting
disease to the patients, requires both, early diagnosis and treat-
ment through rehabilitation techniques.
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EVALUATION OF BONE MINERAL DENSITY IN
ALGERIAN PATIENTS WITH PLAQUE PSORIASIS: A
CASE-CONTROL STUDY

A. Djebbari', A. Abiayed?, S. Bennedjma?, H. M. Houbi3, S.
Oulebssir’, A. Beguiret®

THCA Hospital Koubap, 2HCA Hospital, *HCA Hospital, Kouba,
Algeria

Objective: Psoriasis is a common chronic skin diseases, causing
plaques. Itis associated with many comorbidities. A link had been
found between psoriasis and osteoporosis in some studies where

@ (O I0F-ESCEO

2024 LONDON

various mechanisms may be involved, including increased inflam-
matory cytokines, such as interferon-gamma, IL-6, and TNFs.
Moreover, psoriasis medications could cause abnormal BMD,
which is measured by DXA as a gold standard method. Because
the poverty of literature on the subject and the conflicting results
in previous studies, for the first time in Algeria, we conducted a
study to assess BMD in plaque psoriasis patients compared with
a healthy control group to Improve the management of comor-
bidities associated with psoriasis. Our objectives were to evalu-
ate the BMD measured by DXA in Algerian patients presenting a
plaque psoriasis and identify associated factors with low BMD.
Methods: In this case-control study, 90 participants were enrolled
from Algiers and Blida dermatology clinics University Hospital in
Algeria between October 2019 and April 2022. The case group
consisted 48 patients aged 20-65 from healthy subjects referred
to these clinics for routine examination. Patients with psoriatic
arthritis, chronic inflammatory diseases, endocrine disorders,
a history of treatment with systemic drugs affecting BMD (in-
cluding corticosteroids, disease-modifying antirheumatic drugs
(DMARDs), and hiologic drugs), individuals undergoing photother-
apy, and those with a history of smoking and alcohol use were all
excluded from the study. All participants were examined and eval-
uated for height, weight, BMI, medication history, pelvic fracture
history, and chronic diseases. DXA was used to measure BMD at
the 2nd and 4th lumbar vertebrae and the pelvis, and the results
were categorized by T-score. The psoriasis area severity index
(PASI) score was used to determine the severity of psoriasis.
Results: This study was conducted on 45 patients with a mean
age of 47.23+8.11 and 45 healthy controls with a mean age of
49.2616.7 to assess the relationship between BMD and plaque
psoriasis. The mean T-score in the case and control groups were
-0.5611.02 and -0.25%0.65, respectively (P=0.325). The mean
T-score had a significant inverse correlation with an age of 42y or
above (P<0.001), disease duration of more than 6 y (P=0.05), and
PASI score (P<0.001), but had a positive correlation with sunlight
exposure (P<0.001), and overweight (P<0.001).

Conclusion: Our study revealed that in Algerian patients, the mean
T-score in patients with plaque psoriasis was significantly lower
than the controls among those aged 42 or above. Furthermore,
T-score had a significant inverse relationship with age, disease
duration, and PASI score, but a significant direct relationship with
overweight and sunlight exposure, so in addition to routine thera-
py we suggest treatments given to this group of plaque psoriasis
patients to prevent osteoporosis.
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OBESITY IS THE MOST PREVALENT COMORBIDITY
IN A NEWLY DIAGNOSED PSORIATIC ARTHRITIS
POPULATION: ALGERIAN COHORT OF
DERMATOLOGIC EARLY DETECTION

A. Djebbari', S. Bennedjma?, S. Oulebssir', A. Abiayed?

"HCA Hospital Koubap, ZHCA Hospital, Kouba, Algeria

Objective: Psoriatic arthritis (PsA) is a heterogeneous disease
with articular extra-articular disease features. PsA is associated
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with important comorbidities: cardiovascular, gastrointestinal, in-
fectious, malignant, and psychiatric. However, they are less stud-
ied in PsA compared to other chronic inflammatory arthritis. The
aim of this study is to describe the prevalence of comorbidities in
PsA newly diagnosed among a population of psoriasis screened
by the PURE4 questionnaire recruited dermatology clinics.
Methods: Between 2019-2022, a multicenter cross-sectional tri-
al including patients selected in dermatology clinics using PURE
4 questionnaire, and a diagnosis of PsA confirmed by CASPAR
criteria. Data collected: demographical, clinical (affected joints,
axial involvement, enthesitis, dactylitis), biological, and treatment
related. Data on comorbidities and risk factors were collected ac-
cording to the EULAR recommendations on reporting comorbidi-
ties in chronic inflammatory rheumatic diseases in daily practice.
Results: In all, 43 PsA patients were included: 14 (33%) women,
mean agetstandard deviation 50,76112,39 y, 44% of patients with
PsA had psoriatic nail disease and scalp involvement seen in
37%. With reference to the PsA type, 30% patients presented with
polyarthritis, 44% with oligoarthritis, 39% with enthesitis, dactyli-
tis in 23% and 13% with axial arthritis. Most of them had low or
moderate disease activity and 30% were taking a biologic. The
most prevalent comorbidities were: obesity 18 (42%), dyslipidae-
mia 9 patients (21%), hypertension 7 (17%), diabetes 6 (14%) and
ischemic heart disease 2 (4.65%). Cardiovascular events correlat-
ed with obesity (p<0.001), smoking (p<0.001), current moderate/
severe psoriasis (p=0.01) and PsA disease activity (p<0.01). Re-
garding infectious comorbidities: 4 patients (9.3%) had a history
of pulmonary infection, (4%) chronic viral hepatitis, of which 2
with B virus and 2 with C virus. One patient was diagnosed with
neoplasia, but no correlation was identified with any of the clin-
ical, biological or treatment related included variables. Only 4
patients (9.3%) were diagnosed with depression and 11.63% had
inflammatory bowel disease.

Conclusion: PsA newly diagnosed is associated with a high prev-
alence of comorbidities, especially obesity and cardiovascular
diseases. These comorbidities should be screened and taken
into consideration in the therapeutic and management of PsA
patients.

P137

EARLIER AGE OF PSORIASIS ONSET, HIGH CRP
LEVEL AT DIAGNOSIS AND LOW EDUCATIONAL
LEVEL ARE ASSOCIATED WITH DIAGNOSTIC
DELAY IN PSORIATIC ARTHRITIS

A. Djebbari', A. Gouder?

"HCA Hospital Koubap, Kouba, 2Hmruc, Constantine, Algeria

Objective: Psoriatic arthritis (PsA) is a chronic inflammatory dis-
ease characterized by cutaneous psoriasis, with peripheral and
axial joint damage. Early diagnosis of PsA is important for im-
proving long-term outcomes. Trends in diagnostic delay of PsA
in Algeria (Africa) and factors associated with delay in diagnosis
have not been well studied. Aims: 1) to determine the diagnostic
delay in PsA in Algerian population from 2016-2022, and 2) to
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identify demographic and clinical characteristics associated with
diagnostic delay in PsA.

Methods: We conduct a retrospective, population-based cohort
of adult patients with PsA in Algeria from 2016-2022. All patients
met the classification criteria. Diagnostic delay was defined as
the time from any patient-reported PsA-related joint symptom to
a physician diagnosis of PsA. Factors associated with delay in
PsA diagnosis were identified through logistic regression models.
Results: 78 PsA were recruited from 2016-2022 with a physician
or rheumatologist diagnosis. Mean (SD) age was 51.2 (14.8) y
and 62% were male. Median time from symptom onset to physi-
cian diagnosis was 2.9 y (IQR 0.8-9.3). By 6 months, 10 (12.8%)
received a diagnosis of PsA, 29 (37.1%) by 1y, and 39 (50%) by
>2 y after symptom onset. No significant trend in diagnostic delay
was observed over calendar time. Earlier age at onset of psori-
asis symptoms (p<0.0001), low educational level (p<0.001) and
higher CRP level were associated with a diagnostic delay of >2y,
whereas patients with late onset psoriasis symptoms, high activi-
ty (PASI) were associated with a lower likelihood of delay.
Conclusion: Our study highlights that half of PsA patients had a
diagnostic delay of >2 y. Patients with younger age at psoriasis
symptom onset, higher CRP level at psoriasis diagnosis or lower
educational level before diagnosis were more likely to have a di-
agnostic delay of >2 y, whereas patients with late onset psoriasis
symptoms, high activity (PASI) were less likely to have a diagnos-
tic delay.
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COMPARISON OF THE AVERAGE DAILY
PRODUCTION OF VITAMIN D3 IN MOROCCAN
MEN BETWEEN THE SUMMER AND WINTER
SEASONS

A. E. El Maataoui', A. B. Belbo’, D. M. Dandan’

"IBN Zohr Univ. Faculty of Medicine and Pharmacy Agadir, Agadir,
Morocco

Objective: Hypovitaminosis D is a global health problem, even in
countries with abundant sunlight. Despite Morocco's geograph-
ical location, the prevalence of vitamin D deficiency and insuffi-
ciency is reported to be high. In men and women, the prevalence
of vitamin D deficiency was 4.4% and 8.6%, respectively. Also, the
prevalence of vitamin D (25(0H)D) insufficiency was 85.2% and
77.4% in men and women, respectively. The aim of this study was
to estimate the average amount of vitamin D3 produced by sun-
light exposure in Moroccan adult men during summer and winter,
based on their everyday outdoor ultraviolet doses.

Methods: This is a prospective study that recruited male partic-
ipants exclusively and was conducted in both summer 2022 and
winter 2023. All participants were Moroccan and resided in the
Agadir area of Morocco (30.428° N). The sample size was calcu-
lated using the formula for sample size: n=z2 x p(q) / d% We in-
cluded 324 men in the summer and 345 in the winter, all of whom
were apparently healthy and from diverse socioeconomic back-
grounds, ranging in age from 18-100 years old. Data were collect-
ed through a face-to-face interview questionnaire that assessed
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sun exposure variables for estimating the vitamin D3 produced by
sunlight. The questionnaire also included sociodemographic and
anthropometric variables, as well as medical history. The daily
estimate of synthesized vitamin D3 was calculated using the fol-
lowing equation: estimate vitamin D3 (IU) per day=vitamin D dose
(VDD) x (4900 IU) x skin type factor x fraction of body exposed x
age factor.

Results: The study included participants aged 20-60, with 62.33%
in the 20-40 age group and 23.31% in the 40-60 age group. Only
10.76% were over the age of 60. The majority of participants
had Fitzpatrick skin type 3 (72.94%). During the summer period,
vitamin D synthesis was below the recommended value of 600
IU/d for 0% of participants, between 600-1200 IU/d for 44.44% of
participants, and >1200 1U/d for 55.55% of participants. During
the winter period, 13.33% of participants had an average vitamin
D synthesis below the recommended value of <600 1U/d, while
74.20% had a synthesis between 600-1200 IU/d, and 12.46% had
a synthesis of 21200 1U/d. The most important factors correlated
with vitamin D production, in order of importance, are the amount
of skin exposed to sunlight, the time of year, age, and duration of
sun exposure.

Conclusion: In Moroccan men, the predictors of vitamin D3 pro-
duction through sunlight exposure are the fraction of the body
exposed, age, and season. These results do not correlate with
the findings of Moroccan studies which have reported a high
prevalence of vitamin D status insufficiency and the prevalence
of vitamin D deficiency. All these studies used immunological
techniques and not the reference technique for vitamin D deter-
mination.
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ONCE YEARLY ZOLEDRONIC ACID REDUCED
THE RATE OF NEW CLINICAL FRACTURES AND
IMPROVED SURVIVAL

S. Z. Zidan', A. E. Elsalmawy?, M. M. Mouhsen?, |. M. Ma-
lik?, A. B. Butt?

"North Middlesex Univ. Hospital, London, 2Southend Univ. Hospi-
tal, Southend-on-sea, UK

Objective: Hip fractures are associated with high mortality and
a substantial economic burden. Given its association with older
age and the rate of aging of the global population, hip fractures
are likely to become even more frequent events to bring patients
to healthcare systems worldwide,

Methods: In this study, 656 patients with a fragility hip fracture
were treated in Southend University Hospital and North Middle-
sex hospitals between 2021-2022, the first group of 356 patients
was assigned to receive yearly intravenous zoledronic acid (at
a dose of 5 mg), and 300 patients did not receive it either due
to low creatinine clearance, ongoing renal disease, or due to pa-
tient preference. The infusions were first administered during the
admission after surgical treatment of a hip fracture. All patients
(mean age, 80.2 y) received supplemental vitamin D and calcium.
The median follow-up was 1 y. The primary endpoint was a new
clinical fracture.
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Results: The rates of any new clinical fracture were 8.6% in the
zoledronic acid group and 13.9% in the second group, with a 35%
risk reduction with zoledronic acid (P=0.001); the respective rates
of a new clinical vertebral fracture were 2.7% and 3.8% (P=0.02),
and the respective rates of new nonvertebral fractures were 7.6%
and 10.7% (P=0.03). In the safety analysis, 8 of 356 patients in the
zoledronic acid group and 19 of 300 patients in the second group
died. The most frequent adverse events in patients receiving zole-
dronic acid were pyrexia, myalgia, and bone and musculoskeletal
pain. No cases of osteonecrosis of the jaw were reported, and no
adverse effects on the healing of fractures were noted. The rates
of renal and cardiovascular adverse events, including atrial fibril-
lation and stroke, were similar in the two groups.

Conclusion: An annual infusion of zoledronic acid during hospi-
tal admission after repair of a low-trauma hip fracture was asso-
ciated with a reduction in the rate of new clinical fractures and
improved survival.
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DOES THE QUALITY OF DIET AFFECT BONE
MINERAL DENSITY IN PATIENTS WITH
INFLAMMATORY BOWEL DISEASE?

A. E. Ratajczak-Pawtowska’', A. Szymczak-Tomczak’, M.
Michalak?, A. M. Rychter’, A. Zawada', K. Skoracka', A.
Dobrowolska’, I. Krela-Kazmierczak’

Dept. of Gastroenterology, Dietetics and Internal Diseases,
2Dept. of Computer Science and Statistics, Poznan Univ. of Medi-
cal Sciences, Poznan, Poland

Objective: Looking for an association between BMD and diet
quality among IBD patients.

Methods: We enrolled 96 IBD patients (55 with Crohn's disease-
CD, 41 with ulcerative colitis- UC) and 33 healthy adults (control
group - CG) at the age of 18-50, recruited at the Dept. of Gastroen-
terology, Dietetics and Internal Medicine, Poznan Univ. of Medical
Sciences between 2020-2021. All subjects filled in the Question-
naire of Eating Behaviour (QEB), developed by the Polish Acade-
my of Sciences, based on which pro-healthy and non-healthy diet
indexes were calculated. Additionally, BMD, T-score and Z-score
of the lumbar spine (L1-L4) and femoral neck (FN) were assessed
using the Lunar DPX-Plus device (Lunar Inc., Madison, WI, USA).
Finally, we carried out an appropriate statistical analysis. The
summary of methods is presented in Figure 1.
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Results: Patients with UC and CD presented lower BMD, T-score
and Z-score of L1-L4 and FN than the control group. Pro-healthy
diet index was significantly higher among the control group than
CD and UC. On the other hand, also non-healthy diet index was
significantly higher among the control group than UC, but not CD.
However, C-reactive protein concentrations were significantly low-
er among CG than CD and UC. We did not find differences between
groups after dividing pro-healthy and non-healthy scores into low,
medium and high categories. In the UC group, but not CD and CG,
the pro-healthy index correlated positively with BMD, T-score and
Z-score of L1-L4 and FN. Additionally, we find a positive correla-
tion between non-healthy scores and BMI and body mass among
UC patients. The summary is presented in the Figure 2.

| Crohn's disease ‘ | Ulcerative colitis ‘ [ Control group

Pro-healthy diet
index is
associated with
higher BMD,

PRO-HEALTHY DIET INDEX
Associatd with:
* Whole-wheat bread
* Milk (including flavored)
» Fermented milk drinks.

 Cottage :hme(u;:!udmghomgmzed No impact T-score and No impact
cheese
 Fish preserves and dishes Z-score f’f
* Legume seed dishes, e.g. beans, peas lumbar spine
+ Fruit (L1-L4) and
* Vegeuble
i femoral neck
NON-HEALTHY DIET INDEX
Associatd with:
« Fast food such as french fries, burgers,
pizza, hot dogs, casseroles & 0
o P T (e ) Non ‘hzlalh_y diet
* Cheese (including processed cheese) B index is .
& e colectiongy Holunact associated with No impact
« Canned meat, fish, vegetables and meat higher bod
+ Sweetened carbonated drinks such as Coca- igher body mass
Cola, Pepsi, Sprite, Fanta, index and body
* Orangeade energy drinks mass
* Alcoholic drinks

Conclusion: Chronic inflammation may affect the pro-healthy in-
dexes characterised by, among other high intake of dairy, fruits,
vegetables and whole grains. It should be noted that if IBD pa-
tients are following IBD-specific recommendations, the pro-
healthy index can be lower. On the other hand, IBD patients avoid-
ed high-processed food, sweets and energy drinks, associated
with a high non-healthy index. Nevertheless, a higher pro-healthy
index is probably associated with a higher intake of nutrients,
positively affecting BMD.
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CALCIUM, PHOSPHORUS AND MAGNESIUM
INTAKE AND BONE MINERAL DENSITY IN
INFLAMMATORY BOWEL DISEASE

A. E. Ratajczak-Pawtowska', A. Szymczak-Tomczak', M.
Michalak?, A. Zawada’, A. M. Rychter’, K. Skoracka’, A.
Dobrowolska’, I. Krela-Kazmierczak®

Dept. of Gastroenterology, Dietetics and Internal Diseases,
2Dept. of Computer Science and Statistics, Poznan Univ. of Medi-
cal Sciences, Poznan, Poland

Objective: To look for an association between calcium, phospho-
rus and magnesium intake and BMD in inflammatory bowel dis-
ease (IBD).

Methods: The study included 26 patients with Crohn’s disease
(CD), 30 ulcerative colitis (UC) patients and 31 healthy adults
(control group) aged 18-50 y, recruited between 2020-2021. The
dietary intakes of participants were assessed by a 4-d 24-h di-
etary recall, and these data were analysed by the DIETA 6.0 food
analyser. We also assessed the BMD, T-score and Z-score of the
lumbar spine (L1-L4) and femoral neck (FN) using the Lunar DPX-
Plus device (Lunar Inc., Madison, WI, USA).

Results: CD patients presented a significantly lower calcium in-
take and significantly lower RDAs (recommended dietary allow-
ances) coverage for calcium and phosphorus than healthy adults.
We did not find significant differences in caloric intake between
groups. Phosphorus and magnesium intakes, as well as the RDA
coverage for magnesium were not significantly different among
groups. Only 3.8%, 13.3% and 29.0% of patients with CD, UC and
healthy adults, respectively, met the calcium needs. The RDA cov-
erage for magnesium was also low and was 19.2%, 23.3% and
48.4% for CD, UC and the control group, respectively. CD and UC
patients had lower T-scores and Z-scores of the FN and L1-L4.
Among individuals with insufficient intakes of calcium or magne-
sium (<RDAs) or higher intake of phosphorus (=RDA), low BMD
(including osteopenia and osteoporosis) was observed among
CD and UC patients more often than controls. We did not find
any correlation between calcium, phosphorus and magnesium
intakes and BMD, T-score and Z-score of FN and L1-L4.
Conclusion: The diet of CD patients is poorer in calcium than
healthy adults. However, the RDA coverage for calcium is low in
both IBD patients and the control group. Among those with in-
sufficient calcium and magnesium intake, the risk of low BMD is
higher among CD and UC patients than in controls. Probably, IBD
patients are more sensitive to nutrients deficiencies or other fac-
tors that affect patients’ BMD. Although we did not find any sig-
nificant correlations between calcium, magnesium or phosphorus
intakes with bone parameters, we suppose that intake of these
nutrients has an impact on bone, but we need studies including
bigger groups.
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CALCIUM (CA) ISOTOPE COMPOSITION IN
SERUM AND URINE FOR THE ASSESSMENT OF
BONE CALCIUM BALANCE (BCAB): RESULTS
FROM A POSTMARKET SURVEILLANCE CLINICAL
FOLLOW-UP STUDY ON 2409 PARTICIPANTS

A. Eisenhauer'?, A. Heuser'? J. Oehme?, M. Lutz? M.
Miiller??

'"GEOMAR Helmbholtz-Centre for Ocean Research, 20steolabs
GmbH, 3Univ. Clinic Schleswig-Holstein, Kiel, Germany

Objective: Ca isotope marker (CIM) measured in serum (644/
42Ca-serum) and urine (844/42Ca-urine) has been demonstrated
in earlier studies to be a sensitive, reliable, and minimal invasive
BCaB marker. This study aimed to confirm the validity of the CIM
approach to a larger randomized number of people not selected
based on specific criteria, but rather showing a wide range of dis-
eases and therapies.

Methods: The 2409 participants of this surveillance study were
undergoing CIM testing in 2020-2023. Urine was self-collected,
while blood was collected in doctor’s office and stored for trans-
port in suitable containers. Individual data were reported: current
medical conditions, the last 4 years fracture history, current medi-
cation, and intake of supplements, e.g., vitamin D and Ca. Chemi-
cal preparation procedures followed standardized procedures. Ca
isotopes were measured using a Neptune Plus (Thermo Fisher
Scientific) applying a medium mass resolution.

Results: Factors affecting the musculoskeletal metabolism were
sensitively reflected by a change in the CIM value in serum and
urine. Osteoporosis, osteolytic metastases, hyperthyroidism, spe-
cific medications, and antihormone therapies associated with a
negative BCaB were reflected by CIM values below the threshold
value. Osteoprotective medications such as bisphosphonates,
denosumab, and romosozumab, which are associated with a
positive BCaB, were reflected by CIM values above the threshold
values. The study revealed also that vegans show the highest CIM
values possibly reflecting a low Ca intake with increased PTH se-
cretion.

Conclusion: CIM values qualify as a strong and independent
marker reflecting BCaB. The high CIM sensitivity allows the early
risk assessment of diseases interfering with the musculoskeletal
system before symptoms appear. Furthermore, CIM qualifies for
near realtime therapy monitoring to ensure sufficient osteoprotec-
tive therapy and contributes to a general reduction in fracture risk.
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CORTICAL AND TRABECULAR BONE
INVOLVEMENT IN MEN1-ASSOCIATED PRIMARY
HYPERPARATHYROIDISM

A. Eremkina’, S. Pylina’, A. Gorbacheva’, L. Humbert?, M.
L. Picazo? N. Mokrysheva'

'Endocrinology Research Center, Moscow, Russia, 23D-Shaper
Medical, Barcelona, Spain
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Objective: Primary hyperparathyroidism (PHPT) is the most
common MENT component. Data on the bone involvement in
MEN1-associated PHPT (mPHPT) compared to sporadic one
(sPHPT) remain contradictory. Aim of this study was to compare
the severity of bone involvement in mPHPT and sPHPT.
Methods: A single-center retrospective study was conducted
among young (<50 y) age-matched patients in the active phase
of PHPT (group 1 - mPHPT, n=22; group 2 - sPHPT, n=37). The
analysis included the main parameters of calcium-phosphorus
metabolism, bone remodeling markers, BMD assessment at three
sites (femur, spine and forearm) using DXA, and the additional
3D-Shaper advanced analysis.

Results: The median duration of PHPT was comparable in both
groups: mPHPT - 1y [0; 2] vs. sSPHPT - 1y [0; 1], (p=0.764, U-test).
There were no differences in the main parameters of calci-
um-phosphorus metabolism, as well as in bone remodeling mark-
ers (osteocalcin, B-CrossLaps, ALP). The summary frequency of
bone disease in mPHPT patients was higher than in sPHPT: 54
vs. 22% (p=0.0085). Statistically significant differences were re-
vealed in BMD and Z-values of the femoral neck, total hip, lumbar
spine and radius 33% (except radius total), all of them were lower
in mPHPT group (p<0.05 for all). 3D-Shaper measurements in to-
tal hip region including cortical surface BMD, cortical volumetric
BMD, cortical thickness, trabecular volumetric BMD, cortical and
trabecular bone mineral content showed more severe changes in
mPHPT (p<0.05 for all). The groups differed also in areal BMD
(p=0.001).

Conclusion: mPHPT may be accompanied by a more severe de-
crease in BMD by DXA. The 3D-Shaper advanced analysis also
confirmed more significant changes of both cortical and trabecu-
lar bone in mPHPT compared to sporadic disease.
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LONG-TERM BONE MINERAL DENSITY CHANGES
IN KIDNEY TRANSPLANT RECIPIENTS TREATED WITH
DENOSUMAB: QUASI-EXPERIMENTAL STUDY

A. F Fassio', F. P. Pollastri’, S. A. Andreola? D. G. Gatti', F.
P. M. Ferraro? G. G. Gambaro? L. S. Stefani?, C. B. Benini',
G. I. Galvagni', R. M. Rossini', A. G. Adami?®

"Rheumatology Unit, 2Nephrology Unit, 3Rheumatology Unit, Univ.
of Verona, Verona, Italy

Objective: Data on the effectiveness of denosumab on osteopo-
rosis after kidney transplantation are limited. We investigated the
long-term BMD changes in kidney transplant recipients (KTRs)
treated with denosumab compared to untreated KTRs. For these
reasons, we performed a quasi-experimental study to investigate
the long-term BMD changes over four years in KTRs receiving
treatment with denosumab compared to a cohort of age and sex-
matched untreated KTRs.

Methods: We enrolled KTRs treated with denosumab 60 mg/six
months for 4 years. An untreated group of sex and age-matched
KTRs with a 1:1 ratio was included. The primary outcome was
BMD changes assessed by DXA over 4 years. Data on serum cre-
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atinine, alkaline phosphatase (ALP), PTH, and 25-hydroxyvitamin
D were collected. All patients received oral cholecalciferol and
calcium supplementation.

Results: 23 denosumab-treated KTRs were enrolled, and 23 un-
treated KTRs (Table 1). The median time from transplant to the
start of denosumab was 4 y (range 0;24). The denosumab group
showed a significant increase from baseline in BMD at the lum-
bar spine (LS) (9.0£10.7%, p<0.001), and total hip (TH) (3.817.9%,
p=0.041). The untreated group showed a significant decrease at
all sites (-3.017%, p=0.041 at the LS; -6.3+9.2%, p=0.003 at the
TH; -6.7+9.3%, p=0.003 at the FN) (Figure 1, panels A and B). The
between-group differences in percent BMD changes were statisti-
cally significant at all sites. Similar results were found for the re-
spective Z-scores. The ALP serum levels significantly decreased
from baseline only in the denosumab group, with a significant
between-group difference (p=0.032). No significant differences in
serum creatinine, hypocalcaemic events or acute graft rejection
rates were observed.

Table 1. Baseline characteristics of the two groups. Data are
expressed as mean (SD) or absolute number (percentage). M,
males; F, females, BMI, body mass index; T2DM, type 2 diabetes
mellitus; DXA, dual-energy X-ray absorptiometry; GCs, glucocorti-
coids; SD, standard deviation; LS, lumbar spine; TH, total hip; FN,
femoral neck; Ns, nonsignificant; 250HD, 25-hydroxyvitamin D;
ALP, alkaline phosphatase; PTH, parathyroid hormone. *defined
as having a T-score < -2.5 at least one of the three sites. Square
brackets show the reference range of normality.

ALP (U/L) 83.4(43.5)  77.8(29.1)  Ns
PTH (pmol/L) 13.0(10.1)  18.9(14.8)  Ns
Serum creatinine (mg/dL)  1.31(0.45) 1.27(0.43)  Ns
LS T-score -2.70(1.20)  -1.42(1.70)  0.006
TH T-score -2.35(0.77)  -1.40(1.16) 0.014
FN T-score -2.58(0.52) -1.98(1.04)  0.002
LS Z-score -1.62(1.31)  -0.60(1.50) 0.019
TH Z-score -1.43(0.53)  -0.61(0.96) 0.001
FN Z-score -2.58(0.51) -1.95(1.02) 0.085
':J’t;‘::trs* of - osteoporotic ) g5, 9 (39%) <0.001
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Conclusion: Four years of denosumab therapy were associated
with increased BMD in KTRs, while untreated KTRs showed signif-
icant BMD losses at all sites.

Denosumab Controls P145
(N=23) (N=23) pvalue
RADIOFREQUENCY ECHOGRAPHIC MULTI-
Sex (M:F) 1043 10113 Ns SPECTROMETRY AND DXA FOR THE EVALUATION
Age (y) 61.5(7.2 614090  Ns OF BONE MINERAL DENSITY IN SUBJECTS WITH
BMI (kg/m?) 23.1(1.8 243 (4.3 Ns AXIAL SPONDYLOARTHRITIS
T2DM 3 (15%) 3 (15%) Ns A.F. Fassio, F. P. Pollastri’, G. |. Galvagni’, D. G. Gatti', C.
History of previous haemo- . . B. Benini', 0. V. Viapiana', R. M. Rossini’, F. R. Ruzzon’, A.
dialysis 14(61%) 17 (74%) Ns G. Adami?
Years from transplant to )
baseline DXA (and deno- 411.5710] g.[fé”] 'Rheumatology Unit, 2Rheumatology Unit, Univ. of Verona, Vero-
sumab start, if appropri- 0_24 ' Ns na, ltaly
ate; median [interquartile
range] and range) Objective: Osteoporosis and bone loss represent a significant
Previous history of fragility complication in axial spondyloarthritis (axSpA) [1]. Radiofrequen-
fractures 7 4 Ns cy echographic multi-spectrometry (REMS) is a novel technique
. . . already validated in assessing BMD in postmenopausal osteopo-
Chronic GCS_ o 23(100%)  23(100%) / rosis [2]. It is characterized by its agile machinery and the ab-
Treatment with calcimimet- ;7o) 6 (26%) Ns sence of ionizing radiation. Additionally, REMS is robust against
cs artifacts, which are known to affect DXA, especially at the lumbar
Treatment with active vita- (26%) 7 (30%) Ns spine (LS) - including aortic calcifications and osteophytes [3].
min D compounds The aim of this real-life, cross-sectional, explorative study was to
Treatment with active vita- | 0 / compare REMS with DXA in assessing BMD in patients affected
min D analogues by axSpA.
250HD (nmol/L) 48.6(26.7)  57.2(37.3)  0.067 Methodg: LS gnd femur scans were acquired using both tech-
Subiects with 250HD <30 . ) niques, including LS latero-lateral (LL) DXA scans. ANOVA for
nlrjnc{I/L " = 6(26%) 5(21%) Ns repeated measures was utilized to compare the differences in
Serum corrected calcium T-scores among DXA anteroposterior (AP), LL, and REMS scans
(mg/dL) 9.6 (0.5) 9.5(0.7) Ns at the LS, as well as between DXA and REMS T-scores at the to-
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tal hip (TH) and femoral neck (FN). The correlation between the
T-scores at the hip site was assessed using Pearson's correlation
coefficient.

Results: A total of 55 patients were enrolled (Table 1). No sig-
nificant differences were found between the BMD T-scores mea-
sured through DXA or REMS at the femur. At the lumbar spine,
the DXA AP mean T-score was significantly higher than those ob-
tained through LL DXA and REMS (Figure 1). A strong positive
correlation was observed between the T-scores obtained with the
two techniques, both at the TH (r=0.80, p<0.01) and FN (r=0.77,
p<0.01).

Table 1. Sample characteristics. Data expressed as mean (stan-
dard deviation).

Sample size 55
M:F 35:20
Age (y) 45.2 (13.6)
BMI (kg/m?) 25.1 (4.8)
Disease duration (y) 9.5(7.6)
r-AxSpA 60%
HLA B27 48%

a) )

5001

DXA, AP DXA, LL REMS DXATH REMS TH DXA FN REMS FN

Eror Bars: 95% €1

Figure 1: T-score comparison between the DXA and REMS techniques at the lumbar spine (panel A) and hip site (panel B).

ior, AP; latero-lateral, LL; total hip, TH; femoral neck, FN; not significant, NS.

Conclusion: Our findings indicate a notable concordance be-
tween DXA and REMS in assessing T-scores at the femoral sites
in SpA patients. Particularly at the LS, REMS may offer more pre-
cise BMD measurements in this distinct patient group, where DXA
assessments are potentially confounded by the presence of syn-

desmophytes.
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ROLE OF SIRT1, NOX4 AND FNDC5 IN AGE-
RELATED MUSCULOSKELETAL DISEASES: A NEW
PERSPECTIVE TO FIGHT CELLULAR AGING

A. Falvino’, I. Cariati?, R. Bonanni®, B. Gasperini', A. Chia-
voghilefu?, A. Botta', V. Tancredi?, U. Tarantino*

Dept. of Biomedicine and Prevention, 2Dept. of Systems Med-
icine, *Dept. of Biomedicine and Prevention, *Dept. of Clinical
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Sciences and Translational Medicine, Univ. of Rome Tor Vergata,
Rome, Italy

Objective: Several molecular mediators play a key role in the ag-
ing process that characterizes osteoarthritis and osteoporosis
by regulating cellular senescence, oxidative stress, and telomere
shortening [1]. This study aimed to explore the different molec-
ular mediators involved in the aging process. Specifically, we in-
vestigated the expression patterns of SIRT1, known to promote
longevity, FNDC5, an exercise-induced myokine, and NOX4, an
indicator of oxidative stress, in the muscle and cartilage bone
tissues of osteoarthritic and osteoporotic patients, with the aim
of identifying strategies to mitigate age-related musculoskeletal
diseases [2-3].

Methods: Five osteoporotic patients and five osteoarthritic pa-
tients, undergoing hip arthroplasty for fragility fracture or coxar-
throsis, respectively, were enrolled and classified following clin-
ical and instrumental assessments. Surgical biopsies of bone,
muscle, and cartilage tissues were used to perform histological,
morphometric, and immunohistochemical analyses.

Results: Clinical and instrumental evaluations revealed signifi-
cantly lower T-Score values in osteoporotic patients, with no
age-related differences. Morphological and morphometric anal-
yses demonstrated decreased bone volume, reduced trabecular
thickness, and increased trabecular separation in osteoporotic
compared to osteoarthritic bone tissue. Similar marked alter-
ations were observed at the muscular and cartilaginous levels,
including muscle fiber atrophy and the presence of hypertrophic
chondrocytes. Immunohistochemical analysis revealed distinct
expression patterns, with increased NOX4-positive cells and re-
duced FNDC5 and SIRT1-positive cells.

Conclusion: Cellular aging underlying age-related musculoskele-
tal disorders may result from altered expression patterns of SIRT1
and NOX4. Interestingly, a positive correlation between SIRT1 and
FNDC5 expression levels suggests FNDC5 as a potential mediator
of SIRT1's beneficial effects in musculoskeletal tissues.
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EFFICACY AND SAFETY IN THE USE OF
ROMOSOZUMAB IN POSTMENOPAUSAL WOMEN
WITH SEVERE OSTEOPOROSIS AT HIGH RISK OF
FRACTURE IN AN OUTPATIENT CASE SERIES FROM
THE MARCHE REGION

A. Farina’, E. Pingiotti', G. P. Martino’, G. Bitti", S. Angelici

'Internal Medicine, Ospedale Civile A. Murri, Fermo, Italy

Objective: To evaluate the efficacy and safety of the use of romo-
sozumab (210 mg sc/28d) in postmenopausal women with se-
vere osteoporosis at high risk of fracture in an outpatient series
from the Marche region (1,2). Evaluation of patients treated in
"real life" at a rheumatology center in the Marche (Rheumatology
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Outpatient Clinic c/o Internal Medicine Unit of Fermo).

Methods: Analysis on n. 6 postmenopausal women suffering
from severe osteoporosis at high risk of fracture treated with ro-
mosozumab 210 mg sc/28d in association with calcium and vita-
min D3. Demographic data, disease duration, comorbidities, and
prior therapy were recorded at baseline. At baseline, at 3 months,
at 6 months, at 12 months, the following variables were collected:
hypocalcemia, dosage of vitamin D3, CTX, new fractures, cardiac
complications (echocardiographic evaluation), cerebrovascular
events; BP checks, cholesterol dosage, smoking abstention, bone
densitometry based on the radiofrequency echographic multi-
spectrometry (REMS) method. For each patient, adverse events
and any suspension of therapy due to ineffectiveness or intoler-
ance were recorded.

Results: No. 6 patients were included in the analysis with a me-
dian follow up of 9 months. The study demonstrated the mainte-
nance rate is 85% at 6 months of all patients who have undergone
therapy with romosozumab maintaining normal values of calce-
mia, vit d3, CTX, a picture of improvement in bone densitometric
values with the REMS method in 75% (n. 4 patients) of the patients
examined and a stability of the same values in the other 25% (n.
2 patients) Table; echocardiographic examination with normal EF
values without episodes of heart failure. At 12 months, 85% of
patients remain on therapy (1 suspended due to intolerance). The
therapy was well tolerated and effective; general malaise and as-
thenia are reported in the vicinity of the therapy performed for a
single patient.
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Conclusion: The data collected in the use of romosozumab in
postmenopausal women suffering from osteoporosis at high risk
of fracture, in our Marche case series, demonstrate an excellent
maintenance rate and safety at twelve months. The data collected
are limited by the small number of patients involved, but further
morphological evaluations are planned to demonstrate the validi-
ty of this new therapy for osteoporosis.
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ASSOCIATION BETWEEN BODY MASS INDEX AND
KNEE OSTEOARTHRITIS RADIOGRAPHIC STAGING
IN ELDERLY PATIENTS

A. Fazaa', M. Rachdi’, L. Ben Salem? S. Miladi', H. Bous-
saa’, Y. Makhlouf’, K. Ben Abdelghani’, A. Laatar’

"Dept. of Rheumatology, Mongi Slim Hospital, ZFamily physician's
office, La Marsa, Tunisia

Objective: Overweight is associated with higher mechanical load
and exposure to systemic effects which could lead to cartilage
damage. We aimed to assess the association between BMI and
KOA grade based on Kellgren-Lawrence (K&L) criteria in elderly
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patients.

Methods: It's a cross-sectional study including patients aged 265
y, diagnosed with primary KOA according to the American College
of Rheumatology criteria. Epidemioclinical data were gathered.
BMI was calculated as weight in kilograms divided by squared
height in meters. Based on the WHQO's International classification,
patients were placed into one of 3 BMI groups as follows: normal
(18.5-24.9), overweight (25-29.9) and obese (>30). KOA grading
was measured by K&L criteria from a conventional weight-bearing
anteroposterior knee x-ray. Data analysis was performed using
SPSS. The results were statistically significant if the p-value was
<0.05.

Results: 50 patients, 47 women (94%) and 3 men (6%) were en-
rolled. Mean age was 71.9 y [65-84]. All patients were retired.
Their anterior professional activity was distributed as follows: 26
were housewives (52%), 5 had an office work (10%) and 19 had a
physical labor (38%). Twenty-eight patients were married (56%),
20 were widower (40%) and two were divorced (4%). The most
frequently noted comorbidities were high blood pressure (n=42,
84%), diabetes (n=15, 30%) and osteoporosis (n=9, 28%). Mean
disease duration was 98.4+86.4 months [3-360]. Mean BMI was
29.9+4.55 kg/m?. 28 patients were obese (56%), 14 were over-
weight (28%) and 8 had normal BMI (16%). According to K&L cri-
teria, mild (grade2) and moderate (grade3) KOA were observed in
24 (48%) and 26 (52%) patients respectively. In terms of gender,
12 women (25.5%) had a normal BMI, 13 (27%) were overweight
and 22 (46.8%) were obese. All men were overweight and had a
moderate KOA. A significant association between BMI and KOA
grading was found (p=0.01). In the normal BMI group, 6 patients
(12%) had mild KOA and 2 (4%) had moderate KOA. However, in
the overweight group, 10 (20%) patients had mild KOA while 4
(8%) had moderate KOA. In the obese group, 8 (16%) patients had
mild KOA and 20 (52%) patients had moderate KOA. In patients
with a BMI 225, statistically significant risk factor for KOA was
age (OR=1.15[1.54-4.12], p=0.04).

Conclusion: We found that a high BMI in associated with a more
advanced radiological KOA. Therefore, improving BMI values to-
ward normal in KOA older patients can help physicians have a
better management of this common condition.
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A RARE CAUSE OF MYOSITIS OSSIFICANS:
LOCALISATION AT THE ELBOW LEVEL

A. Fekih', J. Saadana’, F. Chaouch', F. Boughattas’, I.
Aloui', I. Haddada?, A. Abid’

"Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Myositis ossificans is rare and essential to be aware of as the
appearance of ossifications within soft tissues, in young patients,
always raises the concern of a local neoplastic process.

Case report: This was a 34-year-old patient who consulted for a
swelling of the left elbow that appeared 7 months after an acci-
dental electrification. Examination revealed a swelling opposite
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the lateral condyle measuring 6 cm in diameter, with little pain
and no limitation of mobility or sensorimotor deficit. The standard
X-ray was normal, and a complementary CT scan was in favour of
an ossifying myositis of the extensor carpi muscles at the elbow.
A biopsy of the lesion confirmed the diagnosis. Enucleation of the
tumour was performed without incident. At the last follow-up, the
patient was asymptomatic with normal elbgw function.

Discussion: The etiopathogenesis of myositis ossificans is un-
clear, but it appears that a focus of muscle necrosis or a hae-
matoma may be the cause of the lesion. Electrification is a rare
cause. The most common sites are the quadriceps and biceps
brachii. The differential diagnosis is with infectious and sarco-
matous lesions. The natural evolution is regression without se-
quelae, with sometimes persistence of an intramuscular ossified
nucleus, more or less voluminous. Treatment is essentially medi-
cal. Surgery is only indicated in case of functional or mechanical
limitations.

Conclusion: The problem with myositis ossificans is early diagno-
sis, as the clinical and radiological presentation may raise fears
of a local malignant process. However, if there is any doubt, a
biopsy is required.
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ATYPICAL PHYSEAL FRACTURE-SEPARATION OF
THE LOWER END OF THE TIBIA IN CHILDREN: A
CASE REPORT

A. Fekih', J. Saadana’, F. Chaouch’, H. Ratib", I. Aloui’, I.
Haddada? A. Abid’

"Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Physeal fracture-separation of the lower end of the tibia and fibula
are common in the paediatric population.

Case report: A 12-year-old child was the victim of a sports acci-
dent resulting in a closed trauma of the right ankle. The radio-
logical assessment concluded that the fracture was a physeal
fracture-separation of the lower end of the tibia, type Il accord-
ing to the Salter and Harris classification on the front and side
views, associated with a fracture of the lateral malleolus. Treat-
ment consisted of external reduction followed by percutaneous
pinning of the medial malleolus under fluoroscopic control. The
result was satisfactory at 6 months with bone healing and correct
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ankle mobility.

Discussion: Injuries to the conjugal plates of the ankle can affect
the growth of the limb. The literature describes the Mac Farland
fracture, the Tillaux fracture and the Triplane fracture. The frac-
ture described here is not one of these types. Classically, type |
and Il lesions were treated orthopaedically, whereas type Ill and
IV lesions are treated surgically, even percutaneously, provided
that anatomical reduction is achieved and that attempts to pin the
conjugal plate are reduced. Some authors have found no signifi-
cant difference in the occurrence of misalignment between open
surgery and percutaneous treatment.

Conclusion: Physeal fracture-separation of the lower end of the
tibia require appropriate and effective treatment to prevent com-
plications.

P151
BIMALLEOLAR EQUIVALENT FRACTURES: A SERIES
OF 30 CASES

A. Fekih', J. Saadana’, F. Chaouch’, H. Belgacem’, I.
Aloui’, |. Haddada?, A. Abid'

"Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Objective: The bimalleolar equivalent fracture is a fracture of
the lateral malleolus in association with a medial osteo-ligament
injury. It often goes unnoticed and requires adequate and rapid
surgical management.

Methods: This is a retrospective study of 30 cases of bimalleolar
equivalent fractures followed over a period of 7 y. The diagnosis
was confirmed on radiographs of the ankle in front and in side
by the Skinner test. Treatment was orthopaedic in minimally dis-
placed or non-displaced fractures and surgical in displaced and
off-center fractures by an external screwed plate more or less
associated with screwing of the tibiofibular syndesmosis. We ad-
opted Joy's scoring for assessing anatomical results and Vidal's
radio-clinical scoring for assessing functional results.
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Results: The average follow-up was 3.5 y. Three fractures were
open on the lateral side. Surgical treatment was indicated in 28
patients and orthopaedic treatment in the two remaining. Surgi-
cal treatment consisted of osteosynthesis of the lateral malleo-
lus with a screw plate. In five cases, an internal approach was
performed for ligament suture or reinsertion of a bone fragment.
There were three early infectious complications; four delayed
healing and five late complications (3 late sepsis, 1 post-traumat-
ic arthritis and 1 malunion). The anatomical results were good in
all cases. The functional outcome was good in 53.3% of cases
and acceptable in 33.3%.

Conclusion: Bimalleolar equivalent fractures are uncommon in
ankle traumatology; a well conducted treatment is the best guar-
antor of a good anatomical and functional outcome.
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CALCANEAL ARTICULAT FRACTURES:
FUNCTIONAL VERSUS SURGICAL TREATMENT
ABOUT A SERIES OF 80 CASES

A. Fekih', J. Saadana’, F. Chaouch’, A. Mdaoukhi’, I.
Aloui', I. Haddada? A. Abid’

'Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Objective: Articular fractures of the calcaneus present a real
therapeutic challenge with considerable functional and economic
impact. The treatment continues to be at the heart of the contro-
versy between conservative treatment and osteosynthesis.

Methods: This is a retrospective comparative study over a pe-
riod of 11y, including 43 cases of articular calcaneal fractures
treated functionally, and 37 cases treated surgically. Functional
(return to work, time to weight-bearing, KITAOKA score) and ra-
diological (time to consolidation, Bohler angle at last follow-up,
Kellgren-Lawrence subtalar osteoarthritis score, assessment of
the hind foot axis) results were collected at last follow-up.
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Results: The mean age was 36.5y. Most fractures were classified
as DUPARC V (41.3%). The mean initial Bohler angle was 14.3°
in the functional treatment group vs. 11.4° in the surgical treat-
ment group. Vertical sinking was the most frequent (52.5%). The
KITAOKA score was comparable between the two groups, and
the time to weight-bearing and return to work was shorter in the
surgical group. Consolidation was achieved in all cases within
an average of 12 weeks with no significant difference between
the two groups. The mean Bohler angle at the last follow-up was
10.7° in the functional group vs. 21.7° in the surgical group. Sub-
talar osteoarthritis as assessed by Kellgren-Lawrence was more
prevalent in functionally treated patients than in surgically treated
patients.

Conclusion: We recommend surgical treatment whenever there
is a zero or negative Bohler angle, varus of the greater tuberosity,
mixed depression or external bone impingement.
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CONCURRENT FRACTURE OF THE TRIQUETRUM,
CAPITATE BONE AND RADIAL EPIPHYSIS IN
ADOLESCENTS: A CASE REPORT

A. Fekih', J. Saadana’, F. Chaouch?, A. Ltifi", I. Aloui’, I.
Haddada? A. Abid’

"Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Fractures of the carpal bones with the exception of the scaphoid
are much rarer. Despite a better knowledge of these lesions and
the increasing improvement of imaging procedures, these frac-
tures are still often discover and treat with delay.

Case report: This is an 18-year-old female patient who presented
with a closed left wrist injury following a fall in hyperflexion. Stan-
dard radiology and a CT scan of the wrist showed a horizontal
fracture of the capitate, an oblique fracture of the triquetrum and
a compound fracture of the radial epiphysis. Orthopaedic treat-
ment with a plaster cast cuff holding the thumb for 6 weeks was
indicate. The evolution was favourable. After removal of the cast,
a rehabilitation protocol was instituted. At the last follow-up, the
patient had regained proper function of her wrist with full mobility.
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Discussion: Triquetrum fractures are the most common carpal
fractures after scaphoid fractures. They are often associated
with other lesions such as fractures of the lower end of the radius
and especially perilunate dislocation of the carpus. Capitate bone
fractures were found in 1.4% of all carpal bone fractures. The as-
sociation of these two fractures is rarely described in the litera-
ture. Well-conducted orthopaedic treatment often gives good re-
sults. Among wrist fractures, if the scaphoid fracture remains the
most frequent injury, other fractures are by no means exceptional.
Conclusion: It is important to know how to look for and diagnose
these injuries early, as it is at this stage that treatment is the sim-
plest and most effective.
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CYCLOPS SYNDROME AFTER ANTERIOR
CRUCIATE LIGAMENTOPLASTY: A TWO-CASE
REPORT

A. Fekih', J. Saadana’, F. Chaouch’, H. Haj Taieb’, I. Aloui',
|. Haddada? A. Abid’

'Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Cyclops syndrome has been described as a loss of extension af-
ter anterior cruciate ligament (ACL) reconstruction due to prolif-
eration of a fibrovascular nodule on the ACL graft.

Case report: These were two patients operated on by ACL liga-
mentoplasty using a patellar tendon graft with simple postoper-
ative recovery. Respectively at 4 and 6 months postoperatively,
both patients recurred to gonalgia exacerbated by the extension
of the knee. The diagnosis of suspected Cyclops syndrome was
confirmed by MRI. Both patients were operated under arthrosco-
py. The graft had a good hold and the nodule was excised using
the Shaver knife. At the last follow-up of one year, both patients
were satisfied with full and painless knee mobility.
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Discussion: Cyclops syndrome is a complication that can occur
in up to 10% of patients who have undergone ACL ligamentoplas-
ty. The onset of Cyclops syndrome can be early after ligamento-
plasty, as early as the second month postoperatively. The pain is
very characteristic and is provoked or aggravated by extending
the knee. The diagnosis is essentially clinical and is confirmed by
MRI. In the absence of a favourable spontaneous evolution, the
treatment consists of arthroscopic debridement of the nodule.
Sometimes a plasty of the intercondylar notch is necessary.
Conclusion: Cyclops syndrome is a complication of ACL ligamen-
toplasty, the origin of which is still controversial with a difficult
calculation of the risk of occurrence. It represents an important
factor of knee morbidity and the treatment consists of arthroscop-
ic excision of the nodule.
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ENUCLEATION OF THE NAVICULAR BONE: A RARE
LESION

A. Fekih', J. Saadana’, F. Chaouch’, A. Abbes’, I. Aloui’, I.
Haddada? A. Abid’

"Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

The severity of foot trauma varies greatly. Fracture-enucleation of
the navicular bone is a very rare but serious entity requiring open
reduction most often.

Case report: This is a 25-year-old patient who consulted for a
closed trauma of the left foot following a fall from a height of
3 m. X-ray followed by CT scan showed a comminuted fracture
with dorsal enucleation of the navicular bone. The patient under-
went emergency surgery with removal of the bone fragments and
a bone graft was interposed with stabilisation by two pins. At two
months postoperatively, the pins were removed after integration
of the graft. At the last follow-up, the patient was asymptomatic
with good mobility of the ankle.
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Discussion: Fracture-enucleation of the navicular bone is rare and
results either from direct impact or indirectly from a fall on tiptoe
resulting in crushing of the navicular bone between the head of
the talus and the first cuneiform. A CT scan is necessary to better
assess the injury. Treatment requires open reduction with screw
fixation. Sometimes an immediate arthrodesis is indicate in case
of significant comminution. The complications are bone necrosis
and malunion. The evolution can be towards arthrosis or the ap-
pearance of a post-traumatic flat foot by collapse of the internal
arch.

Conclusion: Enucleation of the navicular bone is a rare and seri-
ous lesion in functional terms. Talonavicular arthrodesis is the
solution of choice provided that the length of the medial arch is
preserved.
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GIANT LIPOSARCOMA OF THE THIGH: ABOUT
TWO-CASE REPORT

A. Fekih', J. Saadana’, F. Chaouch’, F. Boughattas’, I.
Aloui', |. Haddada?, A. Abid’

'0rthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Soft tissue sarcomas are rare especially liposarcoma which ac-
count for one-fifth of them. We report two case of giant liposarco-
ma of the thigh treated surgically with good outcome.

Casereports: Case 1: This was a 48-year-old man who consulted for
a swelling of the right thigh of progressive onset. MRI showed fatty
invasion of the biceps femoris with a discrete mass effect on the
surrounding structures without any sign of local aggressiveness.
Case 2: A 68-year-old woman consulted for a rapidly increasing
swelling of the left thigh. MRI concluded that the tumor was li-
pomatous in nature with central necrosis in the adductor fossa.
Surgical biopsy of both patients was in favour of a well differen-
tiated liposarcoma. The extension assessment was negative; the
procedure was to operate on both patients with a carcinological
excision. At the last follow-up of one year, the patients were doing
well with no recurrence or secondary localization.
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Discussion: Liposarcoma is often located in the deep tissues of
the limbs, particularly in the thighs. The diagnosis of certainty is
made by surgical biopsy. Treatment is mainly surgical with wide
or radical resection. Neo-adjuvant chemotherapy with or without
radiotherapy is an effective procedure for conservative resection.
Conclusion: Liposarcoma of the limbs is a rare lesion. MRI is the
reference examination for locoregional extension assessment
and post-treatment follow-up. Biopsy and anatomopathological
examination remain the keys to diagnosis and management is
multidisciplinary.
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ISOLATED FRACTURE OF THE TRIQUETRUM: ABOUT
TWO CASES

A. Fekih', J. Saadana’, F. Chaouch’, H. Ratib", I. Aloui’, I.
Haddada? A. Abid’

"Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Isolated triquetrum fracture is rare in carpal bone trauma. It may
go unnoticed and sometimes requires CT scanning for diagnosis.
Case reports:

Case 1: This is a 38-year-old patient who consulted for closed
trauma of the right wrist following a fall from a height with landing
on the palm of the hand. X-ray showed a nondisplaced triquetrum
fracture. Orthopaedic treatment with a plaster cast was indicated
for one month.

Case 2: A 26-year-old patient consulted with open trauma of the
right wrist following a fall on a sharp object. X-ray showed a dis-
placed triquetrum fracture. The patient underwent emergency sur-
gery with cross pinning of the triquetrum.

The evolution was favourable with consolidation of the fracture
and normal mobility of the wrist for the first patient. For the sec-
ond patient, despite the consolidation of the fracture, he still has
discomfort when mobilizing the wrist.
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Discussion: Isolated triquetrum fracture is rarely encountered and
is classified as a corporal and parcel fracture. It is deceptively
benign and very often associated with a fracture of the lower end
of the radius or another carpal bone. Clinically, there is painful
swelling of the wrist with reduced mobility. A radiological assess-
ment is necessary to confirm the diagnosis, sometimes aided by
CT scan. Treatment is usually orthopaedic, and surgical in the
case of a displaced fracture. The evolution is generally favourable
however; cases of pseudarthrosis or osteonecrosis have been re-
ported.

Conclusion: Isolated triquetrum fractures are rare. The earlier the
diagnosis the better the prognosis.
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OSTEOCHONDRITIS DISSECANS OF THE MEDIAL
FEMORAL CONDYLE: A CASE REPORT OF
CONCOMITANT INVOLVEMENT OF BOTH KNEES

A. Fekih', J. Saadana’, F. Chaouch’, H. Belgacem’, I.
Aloui', I. Haddada?, A. Abid’

'Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Osteochondritis dissecans of the medial femoral condyle is a rare
lesion even more so its bilaterality. We report a case of bilateral
involvement in a young adult.

Case report: This is a 35-year-old patient, a casual sportsman
who consulted for bilateral gonalgia more accentuated on the
right side. MRI showed osteochondritis dissecans of both medial
femoral condyles in zone 2 on the frontal view and in intermediate
zone C on the lateral view. According to Bedouelle's classifica-
tion, the anatomopathological type of the lesion was type Il in
the left knee and type IV in the right knee. The patient was oper-
ated with screwing of the lesion on the left side and removal of
the foreign body and Pridie perforations for the right side. At the
last follow-up of two years, pain was significantly reduced with
improvement in the mobility area of both knees.
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Discussion: Osteochondritis of the knee is often unilateral, but
rare cases of bilateral involvement have been reported. The first
step in treatment is to accurately assess the stage of injury. The
reference examination is MRI. The therapeutic indications are
based on the anatomo-radiological types (Bedouelle classifica-
tion). The main therapeutic choices are orthopaedic treatment,
perforations, refixing of the fragment, mosaicplasty and chon-
drocyte transplantation. The outcome depends on the type of the
disease.

Conclusion: Although bilateral osteochondritis dissecans of the
medial femoral condyle is a rare lesion, its management is the
same as for unilateral involvement and it has benefited from new
advances, notably chondrocyte transplantation.
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PALMAR DISLOCATION OF THE INFERIOR RADIO-
ULNAR JOINT: A CASE REPORT AND LITERATURE
REVIEW

A. Fekih', J. Saadana’, F. Chaouch’, A. Mdaoukhi, I.
Aloui’, I. Haddada? A. Abid'

'Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Palmar dislocation of the inferior radioulnar joint is poorly report-
ed in the literature due to the rarity of this lesion, which goes un-
noticed in half of the cases.

Case report: This is a 46-year-old female patient who consulted
for wrist trauma with possible wrist flexion and extension and
painful pronosupination block. Radiography had shown a palmar
dislocation of the inferior radioulnar joint and a fracture of the
ulnar styloid. The patient had a reduction followed by cast im-
mobilisation for six weeks. At the last follow-up, there was good
wrist mobility with a slight decrease in clamping force.
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Discussion: Distal radioulnar joint dislocation is an often-late di-
agnosed injury, going unnoticed in 50% of cases. Clinical exam-
ination will find retained mobility in flexion and extension with a
marked decrease in pronation amplitude in the case of palmar
dislocation, or even a blockage. The frontal radiograph shows a
distal radioulnar superposition and the side will show a displace-
ment of the distal ulna. In contentious situations, comparative
x-rays or a CT scan can confirm the diagnosis. The first step in
treatment is reduction under general anaesthesia followed by
cast immobilisation. Irreducibility indicates a late diagnosis or
interposition of the triangular carpal ligament requiring surgical
treatment with dislocation and fixation by radioulnar pinning.
Conclusion: Early diagnosis based on clinical and radiological
findings improves the prognosis of orthopaedic treatment, sur-
gery being reserved for failures of the orthopaedic treatment and
for irreducible forms.
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PARCEL FRACTURE OF THE TALUS IN CHILDREN

A. Fekih', J. Saadana’, F. Chaouch?, A. Ltifi", I. Aloui’, I.
Haddada? A. Abid’

"Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
ZPhysical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Parcel fractures of the talus in children are rare and usually result
from violent trauma. The association with other foot and ankle
injuries worsens the prognosis of these fractures, which must be
managed early and appropriately.

Case report: This was a 9-year-old child who had a fall from the
stairs resulting in a closed right ankle injury. Examination found
oedema over the anterior side of the tibio-talar joint and limited
painful mobilisation of the ankle. X-ray and CT scan showed a
patchy fracture of the articular surface of the talar trochlea. Treat-
ment was surgical with open reduction and stabilisation with a
mini screw driven under the cartilage. At the last follow-up, the
fracture was consolidated with correct ankle mobility without dis-
comfort to walking.
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Discussion: Parcel fractures of the talar dome are most often
osteochondral fractures. They should be investigated on radio-
graphs and if necessary by CT scanning or MRI. Depending on the
size and displacement of the fragment, treatment may be ortho-
paedic or surgical. A small fragment can be removed arthroscop-
ically. If it is larger, it can be fixed by screw fixation.

Conclusion: Although talus fractures in children are rare, they are
prone to complications that can be disabling. Their therapeutic
management has clearly benefited from the progress of imaging
and in particular CT scanning. The reduction must be as anatom-
ical as possible to guarantee a better result.

P161

RESULTS OF SURGICAL TREATMENT OF SUPRA-
AND INTRA-ARTICULAR FRACTURES OF THE
DISTAL HUMERUS IN ADULTS: A SERIES OF 105
CASES

A. Fekih', J. Saadana’, F. Chaouch’, H. Haj Taieb’, I. Aloui',
|. Haddada? A. Abid’

'Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Objective: Supra-and intra-articular fractures of the distal humer-
us are serious and complex injuries given the difficulty of manage-
ment and the potential consequences that can affect the elbow.
Methods: This is a retrospective study of 105 patients operated
on for supra- and intra-articular fractures of the distal humerus.
The approach was posterior via a transolecranial approach. Os-
teosynthesis was performed by an external fixation plate associ-
ated with internal column osteosynthesis (plate, screwing).
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Results: Preoperatively, 26.6% of the fractures were simple clas-
sified as C1, 48.5%, had metaphyseal comminution classified as
C2 and 24.9% had epiphyseal comminution classified as C3. 18
cases had a cutaneous opening. At the last follow-up, mean flex-
ion was 120°, mean extension -16°, mean pronation 82° and mean
supination 73°. The mean MEPS score was 82.3 points. 36 cases
had excellent results, 27 cases had good results, 19 cases had
fair results and 23 cases had poor results. Five cases had post-
operative infection, six patients had neurological complications
mainly of the ulnar nerve, 10 cases had debricolage of the materi-
al, 49 cases had elbow stiffness, five cases had pseudoarthrosis
of the focus and eight cases of the olecranon.

Conclusion: The prognosis of supra- and intra-articular fractures
of the distal humerus in adult was considered very poor due to
the frequent progression to elbow stiffness and osteoarthritis.
Thanks to advances in osteosynthesis, the prognosis of these
fractures has improved markedly, especially after the introduction
of new implants that respect the anatomy of the humeral palette.

P162
THE LATERAL DISCOID MENISCUS: A TWO-CASE
REPORT

A. Fekih', J. Saadana’, F. Chaouch’, A. Abbes’, I. Aloui’, I.
Haddada? A. Abid’

'Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Lateral discoid meniscus is the most common congenital menis-
cal anomaly. It is often discovered at a young age and is rarely
diagnosed in adulthood.

Case report: These two patients aged 26 and 45 years consulted
for gonalgia with external meniscal syndrome. Standard radio-
graphs were normal, so an MRI was ordered and showed a discoid
lateral meniscus with a transverse tear in both cases. Arthros-
copy was performed to confirm the diagnosis of discoid lateral
meniscus, which was type | according to Watanabe's classifica-
tion in both cases. A meniscoplasty was performed to restore the
meniscus to a near-normal shape. At the last follow-up of one
year, the complaints of both patients were significantly reduced
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with normal knee function.

Discussion: The discoid meniscus is a meniscal malformation of
variable frequency in the populations studied. It is usually exter-
nal or lateral and can become symptomatic even if there is no as-
sociated lesion. Surgical intervention is then indicated and aims
to restore physiology to the meniscus while removing any dam-
aged areas. Maximum meniscal sparing must be the rule because
of the deleterious long-term consequences on the cartilage of a
total meniscectomy.

Conclusion: The main problem with a discoid meniscus is decid-
ing when to operate. Indeed, the tendency in the case of a menis-
cus that is not very troublesome is often to wait. In the case of
meniscus tears, conservative treatment by meniscoplasty is then
indicated.

P163
THE MUSCULAR HYDATID CYST: A RARE
LOCATION IN THE CALF

A. Fekih', J. Saadana’, F. Chaouch’, F. Boughattas’, I.
Aloui’, |. Haddada?, A. Abid'

'Orthopaedic Dept. Fattouma Bourguiba Univ. Hospital, Monastir,
2Physical Medicine and Rehabilitation Dept. Taher Sfar Univ.
Hospital, Mahdia, Tunisia

Hydatidosis is secondary to the development in humans of the
larval form of the dog taenia: Echinococcus granulosus. It mainly
affects the liver and lung and exceptionally the soft tissues.

Case report: This is a 22-year-old female patient who consult-
ed for a painful swelling of the calf that had been evolving for 6
months without any notion of trauma. The radiograph was normal
and the MRI showed two cystic masses in the posterior compart-
ment of the left calf related to ruptured hydatid cysts. Chest X-ray
and abdominal ultrasound were normal; the patient was operated
on with an internal approach allowing total resection of the cysts.
At the last follow-up, there was no local recurrence and hydatid
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serology was negative.
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Discussion: The muscular location of hydatid cysts is rare even in
endemic countries.

Clinically, there is a latency of expression of these cysts, which
present as inert tumours, progressively increasing in volume. Ul-
trasound and CT scans help to orientate the diagnosis by show-
ing a more or less heterogeneous liquid image with visualisation
of daughter vesicles. Pericystectomy is the surgical method of
choice, but it is sometimes difficult to perform, especially in the
absence of cleavage planes, deep cysts or in contact with vascu-
lar and nerve elements.

Conclusion: Soft tissue hydatid cyst is a rare localization with
slow development and local extension. It should be considered
especially in subjects from an endemic area and the necessary
investigations should be requested in order to make an early di-
agnosis and avoid therapeutic errors.

P164

DIFFERENTIAL DIAGNOSIS AND TREATMENT OF
MYOTONIC AND MYOFASCIAL SYNDROMES OF
NECK PAIN

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Objective: The dynamic monitoring of 195 patients with myotonic
and myofacial syndromes of neck pain was done against the con-
trol group of 45 people.

Methods: MRI of cervical and vertebrocranial areas of spinal
column, electromyography of 7 to 9 relevant muscles, finding of
the “key” muscle and the overall computer aided assessment of
osteomuscular, cardiorespiratory and oxygen transport system
disorders.Results: Clinical and electromyographic criteria for
diagnosis of myotonic and myofascial syndromes of neck pain
were identified based on the occurrence rates. The role of major
system disorders in pathogenesis of neurological manifests of
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neck pain was studied. New therapeutic approaches to stopping
pain and myotonic syndromes were developed; the effectiveness
of early rehabilitation measures was demonstrated. The prevail-
ing myotonic syndromes were identified which were the musculus
obliquus capitis inferior syndrome (in 68, or 39.4% patients); su-
perscapular area syndrome (33% of patients); musculus scalenus
anterior and musculus scalenus medius syndromes (18.9%); mus-
culus pectoralis minor syndrome (9.7%). Hypodynamia caused
system disorders were noted in 78.3% patients including exces-
sive body mass and fat content; reduced blood circulation rate
and heartbeat volume and the pronounced decrease of PWC170.
The most informative spondylographic findings were reduced
thickness of posterior areas of intervertebral disks from Cl to CVII
(52.3 to 77.9% of patients), cervical lordosis impression (76.4%)
and uncovertebral arthroses (58.2%).Conclusion: The most seri-
ously affected (“key”) muscles in neck pain patients were found.
Diagnosis and treatment strategies for neck pain patients were
developed.

P165
TECHNICAL MEANS OF REHABILITATION FOR
PATIENTS WITH LOW BACK PAIN

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Methods: 78 patients with myotonic syndrome. Patients went
through the clinical estimation of neurologic status, manual test-
ing of muscles, CT and MRI of back bone lumbar department, in-
terferential and needle electromyography of the most damaged
muscular groups, dosed loading veloergometry, revasography of
feet, and shins.Results: Medical-rehabilitation complex on dam-
aged extremity was approbated in 27 patients with MT syndrome.
The complex included oral reception of katadolon (100 mg 3 times
a day for 10 d), tractions on Fintrac-471 table (with force from 3
to 55 kg, a course of 8-10 sessions) and also acupuncture with
use acupuncture points of general action with vascular autonom-
ic nervous system orientation (G14, MJ6, E36, RP6, TR5, V40) and
locally segmented points on the most damaged muscular groups
(AT60, VB30 with deep introduction to piriform muscle; VB 34,
VB41, F3).Conclusion: After treatment damaged extremity pain
has completely disappeared in 19 patients, pain essentially de-
creased and increased tolerance of physical activity in 6 patients.
It is established, that katadolon shows not only analgesic and
neuroprotective, but also myorelaxing action on muscles of pelvic
girdle and feet in patients with acute and chronic pain syndrome.
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DIFFERENTIAL DIAGNOSIS AND TREATMENT OF
MYOTONIC AND MYOFASCIAL SYNDROMS OF
NECK PAIN

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Methods: The dynamic monitoring of 195 patients with myotonic
and myofacial syndromes of neck pain was done against the con-
trol group of 45 people. An extended neurological examination
was carried out which included roentgenometry of cervical and
vertebrocranial areas of spinal column, electromyography of 7 to
9 relevant muscles, finding of the “key” muscle and the overall
computer aided assessment of osteomuscular, cardiorespiratory
and oxygen transport system disorders.

Results: Clinical and electromyographic criteria for diagnosis of
myotonic and myofascial syndromes of neck pain were identified
based on the occurrence rates. The role of major system disor-
ders in pathogenesis of neurological manifests of neck pain was
studied. New therapeutic approaches to stopping pain and myo-
tonic syndromes were developed; the effectiveness of early reha-
bilitation measures was demonstrated. The prevailing myotonic
syndromes were identified which were the musculus obliquus ca-
pitis inferior syndrome (in 68, or 39.4% patients); superscapular
area syndrome (33% of patients); musculus scalenus anterior and
musculus scalenus medius syndromes (18.9%); musculus pecto-
ralis minor syndrome (9.7%). Hypodynamia caused system disor-
ders were noted in 78.3% patients including excessive body mass
and fat content; reduced blood circulation rate and heartbeat vol-
ume and the pronounced decrease of PWC170. The most infor-
mative spondylographic findings were reduced thickness of pos-
terior areas of intervertebral disks from Cl to CVII (52.3 to 77.9%
of patients), cervical lordosis impression (76.4%) and uncoverte-
bral arthroses (58.2%).Conclusion: The most seriously affected
(“key”) muscles in neck pain patients were found. Diagnosis and
treatment strategies for neck pain patients were developed.
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THE LONG TERM RESULTS OF TREATMENT AND
REHABILITATION OF MULTIPLE SCLEROSIS
PATIENTS

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Methods: Long term results of treatment of multiple sclerosis were
studied. The dynamic monitoring of 110 patients over the period
of 1 to 1.5 years following the successful in-hospital treatment
of MS was carried out. Clinical methods, CT and MRI of cerebrum
and spinal cord, and a patented radioimmunobiological assay of
the myelinotoxic activity (MTA) of blood serum were used.Re-
sults: Four groups of patients were distinguished: group 1 (36 pa-
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tients; 32.7%) - patients with low MTA level (4.56*0.7 units) after
successful hormone therapy. No rehabilitation was required out
afterwards. Group 2 included 41 patients (37.3%) with low MTA
level (3.76*0.81) after hormone and corrector therapy; a rehabili-
tation course was carried out at a later stage. Group 3 consisted
of 22 patients (20.0%) that required long term immunomodulating
therapy due to a higher rate of demyelinisation (MTA=19.2*0.43).
The remaining 11 patients (group 4, 10.0%) with moderate rate of
demyelinisation (16.4*0.52) were prescribed general health im-
provement therapy and rehabilitation based on intensive motional
activity and physical exercise.

Conclusion: Hormone therapy helps to reduce the demyelinisa-
tion rate to acceptable level within 2 to 4 month. The subsequent
rehabilitation helps to achieve the extended remission period.
However, long time after treatment of acute MS the hormone ther-
apy is not justified.

P168

PATHOGENESIS OF COGNITIVE NEUROSIS-LIKE
DISORDERS IN PATIENTS WITH INITIALLY CHRONIC
VIRAL ENCEPHALITIS

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Methods: Brain MRI, research of cerebrospinal fluid and its dy-
namic, definition of a spectrum of 20 basic amino acids in blood
serum and liquor.

Results: 126 patients with initial chronic viral encephalitis were
surveyed. The most significant and informative appeared the de-
creasein free amino acids: serine (5,12+0,15mg/l; P<0,01), glycine
(6,5910,2 mg/l; P<0,001), histidine (5,11£0,12 mg/I; P<0,05),
alanine (12,93+0,12 mg/I; P<0,001), arginine (5,62+0,09 mg/|;
P<0,001), tyrosine (5,08+0,09g/I; P<0,001), meteonin (2,1940,12
mg/l; P<0,001), phenylalanine (3,3610,14 mg/l; P<0,001), lysine
(6,940,177 mg/l; P<0,001), leucine (4,6410,14 mg/I; P<0,001),
threonine (6,2+0,14 mg/l; P<0,001), glutamic acids (2,99+0,16
mg/l; P<0,001) at simultaneous increase in concentration of tryp-
tophan (7,3610,12 mg/I; P<0,001). Among the connected amino
acids in CMX the reliable increase, in comparison with control
group healthy participants was observed, glycine (11,4410,13
mg/l; P<0,001), histidine (6,1240,11 mg/l; P<0,001), methionine
(5,8610,07 mg/l; P<0,01), lysine (19,42+0,16 mg/I; P<0,001), leu-
cine (18,9440,14 g/I; P<0,01), threonine (18,94+0,14g/l; P<0,001),
glutamic acids (9,6910,17g/l; P<0,001).

Conclusion: In pathogenesis of cognitive neurosis like disorders
in patients with initial chronic viral encephalitis the great impor-
tance has the decrease in content of the majority free and bonded
amino acids in cerebrospinal fluid and blood serum (alanine, gly-
cine, glutamic acids, leucine, methionine, threonine, tryptophan,
phenylalanine) at simultaneous increase of tryptophan, that it
must be considered at carrying out of therapeutic actions.
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IMMUNOLOGICAL DISORDERS IN MULTIPLE
SCLEROSIS PATIENTS WITH THE PRESENCE OF
FOOD ALLERGY

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Objective: 102 multiple sclerosis patients 19 to 33 years old were
examined against the control group of 20 healthy people.
Methods: MRI and immunological studies.Results: All patients on
the level of IgE in blood serum of 20 basic food products are di-
vided into four groups: the first (13 pers, 12.7%) with the absence
of IgE in serum, second (29 pers., 28.5%) with the presence of IgE
(threshold 0,35-0,69 IU/ml); third (45 pers., 44.1%) with a moder-
ate increase in IgE (0,70-3,49 IU/ml); fourth (15 pers., 14.7%) with
a significant increase in IgE (3,50-17,49 1U/ml) in serum. Patients
first group without clinical signs of apparent exacerbation of MS
were observed in blood eosinophilia, and the brain MRI revealed
hyperintense foci in a single -2W mode, indicating the absence
of active demyelinating process. Patients with the second group
with a slow chronic course of MS were determined by individual
eosinophils (18.1%), indicating that they have a weak allergic re-
action. Identification of individual hypo-and hyperintense lesions
on brain MRI evidence of chronic course of demyelinating pro-
cess in the presence of rare clinical exacerbations was seen hy
us as secondary progressive MS. In the third group investigated
the apparent worsening of the process of clinical signs detected a
moderate increase in serum IgE (45 pers., 44.1%) in the presence
of explicit eosinophilia (11.8%).Conclusion: Markers of exacerba-
tion of MS is the simultaneous moderate increase in serum IgE
eosinophilia, and the appearance of new lesions on MRI brain.

P170
REHABILITATION TECHNOLOGY OF PATIENTS WITH
SYMPTOMATIC EPILEPSY

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Objective: 220 patients with symptomatic epilepsy were exam-
ined.

Methods: Neurological examination, MRI, EEG.Results: Prepared
technology rehabilitation of patients with symptomatic epilepsy
caused by organic diseases of the central nervous system. The
technology is intended for use by inpatient and outpatient offices
rehabilitation, medical and rehabilitation expert committees, clin-
ics, health resorts organizations in order to improve the outcome
of the disease, prevent the development of disability or reduced
the severity of violations, Disability formed under disability. The
technology includes: selection of the object and the subject of
rehabilitation of rehabilitation; expert-rehabilitation diagnostics;
evaluation of rehabilitation potential, rehabilitation prognosis;
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medical examination (with evaluation categories and the degree
of disabhility, the risk of disability); formation and practical imple-
mentation of individual rehabilitation programs; evaluation of the
effectiveness rehabilitation and formation of further rehabilita-
tion of the route.

Conclusion: With the formation of medical rehabilitation mea-
sures provided by the integrated use therapy, medical physical
training, medication correction, physical therapy, dietetics, the
organization "School of the patient."

P171
SOME ASPECTS OF REHABILITATION FOR PATIENTS
WITH LOW BACK PAIN

A. Filipovich'

"National Science and Practice Centre of Medical Assessment
and Rehabilitation, Yukhnovka, Belarus

Objective: Examination of 78 patients with myotonic (MT) syn-
drome of lumbar osteochondrosis.

Methods: Patients went through the clinical estimation of neuro-
logic status, manual testing of muscles, CT and MRI of back bone
lumbar department, interferential and needle electromyography
of the most damaged muscular groups, dosed loading veloergom-
etry, revasography of feet, and shins.

Results: It was established for the first time, that among MT-syn-
drome patients 54 (69,2%) an associated damage of two or more
muscles prevailed. The most damaged ("key") muscles appeared
to be gastrocnemius muscle (43; 55,1%), gluteus medius (42;
53,82%), quadriceps femoris (36; 46,2%), rectus abdominis and
external oblique (32; 41,1%), peroneal muscle (29; 37,2%), pir-
iform muscle (29; 37,2%), lumbar quadrate muscle (28; 35,9%),
gluteus maximus (19; 24,3%), gluteus minimus (16; 20,5%), ad-
ductor (14; 17,9%) and abductor (9; 11,5%) thigh muscles. Medi-
cal-rehabilitation complex on damaged extremity was approbated
in 27 patients with MT syndrome. The complex included oral re-
ception of katadolon (100 mg 3 times a day for 10 days), tractions
on Fintrac-471 table (with force from 3 to 55 kg, a course of 8-10
sessions) and also acupuncture with use acupuncture points of
general action with vascular autonomic nervous system orienta-
tion (G14, MJ6, E36, RP6, TR5, V40) and locally segmented points
on the most damaged muscular groups (AT60, VB30 with deep
introduction to piriform muscle; VB 34, VB41, F3).

Conclusion: After treatment damaged extremity pain has com-
pletely disappeared in 19 patients.
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THE AQUEOUS EXTRACT OF PEPEROMIA
PELLUCIDA (L) KUNTH IMPROVES BONE HEALTH IN
RATS RECEIVING A THERMO-OXIDIZED PALM OIL-
SUGAR SUPPLEMENT

A. Florence Nadine', N. Florence’, G. Raceline’, D. Jean’,
F. Rodrigue’, D. Paul’, D. Théophile'

"Dept. of Animal biology and Physiology, Faculty of Science,
Univ. of Yaoundé I, Yaoundé, Cameroon,

Peperomia pellucida (L) Hunth est une plante utilisée en méde-
cine traditionnelle camerounaise pour le traitement des fractures.
Létude a examiné l'effet de I'extrait aqueux de plante entiere de
Peperomia pellucida chez des rats fracturés nourris avec un ré-
gime supplémenté en huile de palme thermo-oxydée et sacchar-
ose. Des rats males Wistar adultes ont regu un régime alimentaire
standard ou un supplément thermo-oxydé d’'huile de palme et de
saccharose pendant 112 jours. Ils ont été traités avec de I'eau
distillée ou Peperomia pellucida aqueuse (100 et 200 mg/kg).
Aprés 14 jours de traitement, les animaux ont été sacrifiés sous
anesthésie et I'effet de I'extrait aqueux a été évalué sur certains
parametres biochimiques du sérum, des os et de I'hématologie.
Lhistologie au site du fémur a été réalisée. La combinaison de la
fracture avec un régime thermo-oxydé a base d’huile de palme et
de saccharose a induit une augmentation du calcium fémoral, du
phosphore sérique et osseux, de I'ALP fémorale et une diminution
de I'ALP sérique. Lextrait aqueux administré simultanément a I'al-
imentation complétée par de I'huile de palme thermo-oxydée et
du saccharose a amélioré tous ces parametres observés avec un
effet marqué a la dose de 200 m/kg. Lhistologie du fémur fracturé
a montré la présence d’une structure de callosité osseuse trés
proche de celle de la normale. Peperomia pellucida peut étre util-
isé pour fabriquer un médicament traditionnellement amélioré et
également utilisé dans une étude clinique pour le traitement des
fractures de fragilité. L'extrait aqueux de P. pellucida possede des
propriétés ostéo-inductives capables d'accélérer la cicatrisation
osseuse chez les rats nourris avec une alimentation complétée
par de I'huile de palme thermo-oxydée-saccharose.
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CENTRAL OBESITY AND IT RELATIONSHIP BETWEEN
SARCOPENIA AND BONE MINERAL DENSITY IN
OLDER MEN

A. G. Diaz', R. A. Salazar Munoz', S. Capalbo’, E. A. Ague-
ro Zarate', M. D. Dell'Aquila’, Z. Orellana Villa', N. Woni-
atczuk’, M. Poch’, S. P. Lucas'

"Universidad de Buenos Aires, Endocrinology, Hospital de Clini-
cas "Jose de San Martin", Buenos Aires, Argentina

Objective: To analyze the impact of obesity on muscle mass and
BMD in men >50 of Buenos Aires.

Methods: We analyzed 281 men (66.418.6 y) participating in a
community activity at a University Hospital. Participants com-
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pleted questions about osteoporotic risk, chronic diseases and
medications. Evaluation included height, weight, waist circumfer-
ence (WC), grip strength (HG) by dynamometry, the Short Physical
Performance Battery Test (sppb), body composition and BMD in
femoral neck (by Lunar). Obesity was defined by BMI 230 kg/m?,
percentage of body fat (%BF) 228% or WC =102 cm. Sarcopenia
was determined according to ENGSOP2 (ALM/ht? <7 kg/m? and
HG <27 kg) or SDOC (HG <35.5 kg and gait speed <0.8 m/s).
Results: The prevalence of sarcopenia varied between ENGSOP2
(2%) and SDOC (3.2%) (p=0,007), reaching 6% and 10%, respec-
tively, for those 80+. Physical performance, muscle mass and
BMD showed significant decline with age (Table 1). Similar obe-
sity prevalence was observed according to both BMI (32.1%) and
WC (38.1%), while it was higher by %BF (72.2%)(p<0.0001). ALM/
ht? positively correlated with BMI (r=0,604, p<0.0001) and WC
(r=0.435, p<0.0001). However, men with obesity by WC showed
prolonged sit-chair test performance (p=0.002) and reduced grip
strength (p=0.04). No difference was found in physical perfor-
mance between obese and non-obese group based on BMI or
%BF. BMD and T-score were higher in obese men (p=0.001). ALM/
ht? correlated with BMD (r=0.31, p<0.0001) and T-score (r=0.31,
p<0.0001). However, individuals with osteoporosis presented
lower ALM/ht? and poorer sppb test (p=0.035).
Table 1.

Grip

Age Sit-chair
strength
) (ko) (seg)

Walking
speed (m/ | sppb
seqg)

ALM/ht? § . we
(kg/m?) T-score %BF (cm)

50-59 41.5£0.9% 10.240,3* 0.48+0.1* 11.4:0.1% 8.4+1.3% -0.540.1* 32.140,7 99.4+1.5

60-69 39.5¢0,9 10,840,3 0.48+0.2 11.120,1 8.4+0.9 -0.610.1 31.120.6 98.6%1,2

70-79 35.810.7 11.5:0.4 0.56+0,1 10.9:0,1 8.0£0.1 -1.0£0.1 31.240.8 97.9+1.4

80+ 31.6£1.6% 13.840.9% 0.62+0.2% 9.8+0.4* 7.8+0.2% -1.310.2% 32.9¢1.5 97.5¢2.3

*p 0.0001 0.001 0.014 0.0001 0.005 0.009 NS NS

Conclusion: Despite of association between skeletal muscle
mass and fat mass, central obesity appears to impact physical
performance. Implementing lifelong interventions to manage cen-
tral obesity could be important in preventing sarcopenia.

P174

PILOT STUDY: VITAMIN D LEVELS AND DENGUE
FEVER — IS THERE AN ASSOCIATION WITH
PROGNOSIS?

A. G. Mumbach’, J. M. Roganovich’, M. Martinez? M. L.
Garcia®, M. Ferreyra*, V. Ferreyra*

TADENO-CEIEMP, Posadas-Misiones, 2BIOMED, Posadas,
3Santorio Dr. Julio Mendez, Ciudad Auténoma de Buenos Aires,
“Sanatorio integral |0T, Posadas- Misiones, Argentina

Objective: Dengue virus (DENV) is an infection transmitted by the
bite of Aedes mosquitoes. The disease severity is variable and
depends on several factors. Some studies have correlated vita-
min D (VD)status and DENV outcomes. The objective of our study
is to know if low levels of VD impact on DENV prognosis.

Methods: A retrospective cohort study was carried out. Taking
data patients who had positive antigens to DENV and at least one
measurement of VD in the last 3-6 months. Patients were grouped
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into DENV without alarm signs, DENV with alarm signs and Severe
DENV. The variables were tested with parametric or non-paramet-
ric tests according to their distribution. Simple linear, multivariate,
and logistic regressions were performed that were adjusted for
confounders (comorbidities, age)- Stata18.0 Software was used.
Results: 52 patients were recruited aged in 4917 years old. The
vitamin D mean value was 31.6+13 ng/ml. 46.2% had VD under
30 ng/ml. Patients with highest VD levels presented less sign
or symptoms (without alarm) against those with lower levels
(p<0.01) Table 1. In patients with alarm signs and severe DENV,
values of VD were 22.1+8 ng/ml and 20.5+13 ng/ml respectively.
Patient with VD levels <30 ng/ml presented an OR of 11.1 to have
DENV with alarm (p<0.01 Cl: 2.89- 83).

Table 1.
Without With alarm Severe
alarm DENV | DENV DENV (n: 5)
(n: 34) (n:13) *3 . g
*1 *2
Age (y) 46.7£16.3 50.4 +17.5 | 63£17 0.08
ynaminD 13694115 22158 | 20.5¢13 | <0.01
(ng/ml)
?nt;morbldltles 10 4 4 0.06

Dunn test: P*1 vs*2: <0.01, *1 vs*3: 0.003. *2 vs. *3: 0.44

Conclusion: Considering that this is a pilot study in order to
program a prospective cohort study with a better number of pa-
tients and improving quality of design and execution, the results
showed above encourage us to keep in the track of our objective
and presume a possible association between VD levels and DENV
evolution and prognosis.
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VARIATIONS IN HOSPITAL LENGTH OF STAY AND
PERFORMED SURGICAL PROCEDURES AFTER HIP
FRACTURES

A. Gasparik’, L. Lorenzovici', M. Cevei?, D. M. Farcas?, D.
Stoicanescu?®

Univ. of Medicine and Pharmacy of Tg Mures (UMFST), Tirgu
Mures, 2Universitatea Oradea, Oradea, *Univ. of Medicine V
Babes Timisoara, Timisoara, Romania

Objective: The number of days spent in hospital (LoS) for oste-
oporosis and consequent fractures is higher than for myocardial
infarction, stroke, breast cancer and chronic obstructive pulmo-
nary disease. While most hip fractures are treated surgically, the
LoS as well as the procedures performed to repair the fracture
vary widely depending on many factors. Our aim was to define
the patient and hospital characteristics that impacts these output
variables.

Methods: We performed a retrospective study including 5993 in-
patients registered during the years of 2018-2019 in 7 Romanian
counties, with femoral neck, pertrochanteric, and subtrochanteric
fractures. The following variables were registered: demographic
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characteristics of the patients, diagnosis code, duration of hospi-
tal stay, therapeutic procedure, hospital category (clinical, county,
municipal), county where the surgery was performed, and in-hos-
pital death.

Results: Regression analysis was used to examine variations
in duration of care, procedures performed and death while con-
trolling for patients’ gender, setting (urban/rural), diagnosis,
hospital category and region. Average age was 77.2 y (86%
65+), mean length of hospital stay was 13.3 d (varied between
9.6-Vaslui and 14.6-Arad county). Urban residents and men spent
significantly more days in the hospital (p.000 and.019). LoS was
significantly longer also among older patients, in subtrochanter-
ic fractures and county hospitals. The other analyzed dependent:
the surgical procedure significantly correlated (when controlled
for diagnosis 72.0, 72.1, 72,2 codes) with the following variables:
urban vs. rural setting, diagnosis, type of hospital, age, length
of care and in-stay death. Some of the variations observed are
consistent with the international epidemiological data. Urbani-
ty/rurality and gender dependence is noted in the literature for
fracture incidence, LoS and mortality, however, no data was found
for procedure choices based on patient gender and setting. The
seemingly unexplainable variations raise the question of possible
arbitrary (subjective/preferential) and professionally unjustifiable
health technology choices.

Conclusion: Our study revealed that Los is significantly higher
among men, urban residents and when hospitalized in a county
unit. High variations are observed among fixation procedures de-
pending on gender, setting, and hospital category. Exploring these
complex patterns, the causes of the variations, solutions might
be identified for optimal medical choices, reduction of prolonged
care and a better resource allocation.
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FRACTURE RISK IN A PATIENT WITH
OSTEOPOROSIS AND MULTIPLE RISK FACTORS

A. Gherle', M. Cevei’, D. Stoicanescu? M. S. Deac’

"Univ. of Oradea, Faculty of Medicine, Oradea, 2Univ. of Medicine
and Pharmacy “Victor Babes”, Timisoara, Romania

Osteoporosis prevalence is significantly higher in patients who
had hysterectomy with removal of ovaries. We present the case of
a 61-year-old female patient who was diagnosed with postmeno-
pausal osteoporosis after total hysterectomy with bilateral anex-
ectomy for severe cervical dysplasia at 45 years. Her personal
medical history revealed Hashimoto's autoimmune thyroiditis, hy-
pothyroidism, normocalcemic hyperparathyroidism, C1-C2 and C3
cervical myelitis (Sylvian aqueduct stenosis from 2012). She was
hospitalized for motor deficit, paraparetic type, balance difficul-
ties, paresthesia in the lower limbs, and slight deficit in perform-
ing ADLs. The physical examination showed positive evidence
of paresis in the lower limbs, slight spasticity-Ashworth 1. DXA
performed in March 2021 revealed lumbar spine T-score: -3.2; left
hip T-score: -1.4; right hip T-score: -1.8. DXA from January 2023
showed lumbar spine T-score: -3.3 left hip T-score:-2.1 right hip
T-score:-2.3. 10 m walk test at admission: average steps 18.75; av-
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erage time duration 12.65 s; step length 0.16 m; speed 0.79 m/s.
10 m walking test at discharge revealed: average steps 18.25;
average time duration 11.98 s; step length 0.54 m; speed 0.74
m/s. Final 10 m walk test with drop-foot orthosis: average steps
16.5; average time duration 10.67 s; step length 0.6 m; speed 0.93
m/s. Grip strength measured with Jamar dynamometer showed
left handgrip strength 10.5 kg and right handgrip strength 10.67
kg. The evolution under complex recovery treatment focused on
individual physical therapy, occupational therapy and virtual reali-
ty-D-wall biofeedback, proprioceptive modulation therapy was fa-
vorable. The FRAX score revealed the ten year probability of major
osteoporotic fracture was 37 and of hip fracture 6.4, a very high
risk, the patient requiring immediate therapeutic interventions.
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THE IMPORTANCE OF ORAL HYGIENE: DOES
PRIOR DENTAL IMPLANT PLACEMENT OR DENTAL
CARIES WITHIN 1 YEAR OF PRIMARY TOTAL
KNEE ARTHROPLASTY INCREASE MEDICAL
COMPLICATIONS AND PERIPROSTHETIC JOINT
INFECTIONS?

A. Gordon', R. Vakharia’, M. Mont?

"Maimonides Medical Center, Brooklyn, 2Rubin Institute of Ad-
vanced Orthopedics, Baltimore, USA

Objective: One of the leading causes of total knee arthroplasty
(TKA) failure and reoperation includes periprosthetic joint in-
fection (PJI). Historically, poor dental health and dental pathol-
ogy have been considered a risk factor for development of PJls.
With few large comparative studies, there is a lack of consensus
among orthopaedic surgeons and dentists regarding the influ-
ence of prior dental history and need for antibiotic prophylaxis
in primary total knee arthroplasty (TKA) patients. Therefore, the
objectives were to determine the association of dental caries or
dental implant placement prior to TKA on: 1) medical complica-
tions; 2) healthcare utilization including lengths of stay (LOS) and
readmission rates; and 3) implant-related complications including
PJIs and healthcare expenditures.

Methods: A retrospective analysis was performed using a na-
tionwide insurance claims database for primary TKAs from
2010 to 2020. Patients and complications were identified using
International Classification of Disease, Ninth/Tenth Revision
(ICD-9/10) and Current Procedural Terminology (CPT) codes. Pa-
tients undergoing primary TKA with a history of dental caries or
dental implant placement within 1 year of TKA represented the
study group (n=1,466). Patients without prior history of dental
implant placement or caries represented the comparison cohort
(n=7,328). Study group patients were case-matched in a 1:5 ratio
by age and comorbidities. Primary outcomes of the study were
to compare 90-day medical complications, healthcare utilization
parameters (LOS, readmission rates), 2-year implant-related com-
plications, and healthcare expenditures. Pearson’s chi-square
analyses were used to compare patient demographics of the two
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cohorts. Welch’s t-tests were used to compare LOS and costs.
Multivariate logistic regression models were used to calculate
odds (OR) and 95%Cls of developing medical complications and
being readmitted within 90-days following TKA adjusting for age,
sex, geographic region, and matched comorbidities. Following a
Bonferroni-correction, a p-value less than 0.005 was considered
statistically significant.

Results: Patients with a history of dental implant placement or
dental caries within 12 months of primary TKA had higher fre-
quency of medical complications compared to case-matched
patients (20.05 vs. 13.11%; OR: 1.66, p<0.0001), including myo-
cardial infarctions (2.52 vs. 1.23%; OR:2.08, p=0.0002) and pneu-
moniae (2.52 vs. 1.24%; OR:2.06, p=0.0002). LOS (3.28 vs. 2.98
d; p=0.255), readmission rates (4.71 vs. 4.28%; p=0.470), and
incidence of PJIs within 2 years of surgery (3.14 vs. 2.63%; OR:
1.20, p=0.279) were similar between groups. Within the 90-day
episode of care interval, healthcare expenditures were signifi-
cantly higher in patients with recent dental history ($19,363 vs.
17,980; p<0.001).

Conclusion: Patients with dental caries or dental implant place-
ment have higher 90-day medical complications, greater health-
care expenditures, and similar 2-year implant-related compli-
cations. Poor dental hygiene did not lead to increased implant
infections, however this comorbidity may be reflective of overall
poorer medical condition in these patients resulting in greater
postoperative complications and increased healthcare expendi-
tures. Addressing dental history in the preoperative period may
assist orthopaedic arthroplasty surgeons in minimizing compli-
cations in this group of patients.
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THE ASSOCIATION OF PRIOR DENTAL
PATHOLOGY ON MEDICAL COMPLICATIONS
AND PERI-PROSTHETIC JOINT INFECTIONS
FOLLOWING PRIMARY TOTAL HIP ARTHROPLASTY:
A RETROSPECTIVE MATCHED-CONTROL ANALYSIS

A. Gordon', R. Vakharia', M. Mont?

"Maimonides Medical Center, Brooklyn, 2Rubin Institute of Ad-
vanced Orthopedics, Baltimore, USA

Objective: One of the leading causes of THA failure and reop-
eration includes periprosthetic joint infection (PJI). Historically,
poor dental health and dental pathology have been considered a
risk factor for development of PJIs. With few large comparative
studies, there is a lack of consensus among dentists and ortho-
paedic surgeons regarding the influence of prior dental implant
placement or dental caries and need for antibiotic prophylaxis in
total hip arthroplasty (THA) patients. Therefore, the objectives of
this study were to determine the association of pertinent dental
history (dental implant placement or caries) prior to THA on: 1)
medical complications, 2) lengths of stay (LOS), 3) readmission
rates, and 4) implant-related complications including PJIs.
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Methods: A retrospective query was performed using a nation-
wide administrative claims database for primary THAs from 2010
to 2020. Patients and complications were identified using Inter-
national Classification of Disease, Ninth Revision (ICD-9) and
Current Procedural Terminology (CPT) codes. Patients undergo-
ing primary THA with a history of dental caries or dental implant
placement before THA represented the study group (n=3620).
Patients without documented dental history including implants
or caries represented the comparison cohort (n=18,084). Study
group patients were case-matched in a 1:5 ratio by age and co-
morbidities. Primary endpoints of the study were to compare
patient demographics, 90-day medical complications, in-hos-
pital lengths of stay, 90-day readmissions, in addition to 2-year
implant-related complications. Pearson’s chi-square analyses
were used to compare patient demographics of the two cohorts.
Welch’s t-tests were used to compare LOS. Multivariate logistic
regression models were used to calculate odds (OR) and 95%Cls
of developing medical complications and being readmitted within
90-days following THA adjusting for age, sex, geographic region,
and matched comorbidities. Following a Bonferroni-correction, a
p-value less than 0.001 was considered statistically significant.

Results: Patients with a history of dental implant or dental caries
had higher frequency and odds of medical complications com-
pared to case-matched patients without a prior dental history
(27.76 vs. 16.79%; OR: 1.88,p<0.0001), including cerebrovascu-
lar accidents (1.19 vs. 0.41%; OR: 2.96, p<0.0001), deep venous
thromboses (1.22 vs. 0.47%; OR: 2.61, p<0.0001), pneumonias
(4.00 vs. 1.80%; OR: 2.29, p<0.0001), and acute kidney injuries
(4.64 vs. 2.17%; OR: 2.22, p<0.0001). Lengths of stay (3.15 vs.
2.90 days; p=0.073), readmission rates (8.31 vs. 7.96%; p=0.491),
and incidence of PJIs within 2 y of the index procedure (3.65 vs.
3.28%; OR: 1.11, p=0.271) were similar between groups.

Conclusion: Patients with a dental implant placement or history
of dental caries prior to primary total hip arthroplasty have high-
er 90-day medical complications but similar 2-year implant-re-
lated complications including PJls. In-hospital LOS and 90-day
readmission rates were similar between the two cohorts. These
findings may help surgeons further understand and risk stratify
patients with a pertinent dental history undergoing THA.
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THE EFFECT OF COVID-19 ON ELECTIVE TOTAL
KNEE ARTHROPLASTY UTILIZATION, PATIENT
COMORBIDITY BURDEN, AND COMPLICATIONS
IN THE USA: A NATIONWIDE ANALYSIS

A. Gordon', R. Vakharia’, M. Mont?

"Maimonides Medical Center, Brooklyn, 2Rubin Institute of Ad-
vanced Orthopedics, Baltimore, USA

Objective: Total hip (THA) and knee arthroplasty (TKA) are two
of the highest-volume elective surgeries performed in hospi-
tals in the USA. Elective surgery was suspended as a result of
the COVID-19 pandemic beginning in March 2020. The projected
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backlog of cases was estimated to take between 9 to 35 months
to recover. Equally as concerning, delays for a total joint replace-
ment doubled during the pandemic, ultimately diminishing the
quality of life in these patients. As a result of the suspension of
elective total joint arthroplasty and the lack of nationwide report-
ing utilizing a representative cohort, the primary purpose of the
current study is to: (1) compare temporal trends in case volume of
elective total knee arthroplasty (TKA) from 2019 (prepandemic)
to 2020 in the USA, and (2) compare patient demographics and
postoperative complications of those undergoing TKA before and
after the pandemic origin.

Methods: Utilizing a multicenter, nationwide representative
sample, a retrospective query of the 2019 to 2020 ACS-NSQIP
database was conducted for patients undergoing elective TKA
(Current Procedural Terminology code 27447). Nonelective and
revision TKA cases were excluded. Cases involving polytrauma
or infections were excluded by using International Classification
of Diseases, 9 or 10 Revision codes. The primary outcome was to
compare the annual case volume from 2019 to 2020. Secondarily,
we compared admission quarters to understand the impact of the
COVID-19 pandemic restrictions on TKA utilization over time. As
admission quarter 1 (Q1) ends March 31, temporal trends in utili-
zation, demographics, and lengths of stay (LOS) were compared
pre-COVID (2019 to 2020Q1) with post-COVID (2020Q2-Q4). De-
mographics included age, gender, race, and comorbidity burden.
Postoperative 30-day complications, mortality, and readmissions
were compared by calendar year (2019 vs. 2020). To assess for
significant differences in patient demographics between years
and admission quarters, Pearson chi-square tests, student's T
test, and analysis of variance (ANOVA) were used. Linear regres-
sion was used to evaluate changes in procedural volume over
time. A significance threshold of p<0.05 was used.

Results: A total of 121,415 patients underwent elective TKA in
2019 (N=72,002) and 2020 (N=49,413), a 31.4% decline. Patient
demographics of all patients undergoing surgery in 2019 vs. 2020
calendar year were similar with respect to BMI, functional health
status, ASA Class, and the presence of the following comorbid-
ities (tobacco use, heart failure). The proportion of hospital-de-
fined ‘outpatient’ TKAs in 2020 was significantly greater than
2019 (41.5 vs. 25.5%; p<0.001). Elective TKA utilization declined
by 65.1% in 2020Q2 and never returned to pre-pandemic base-
line in 2020Q3-Q4. The average LOS was shorter in 2020 (1.56
vs. 1.87 days; p<0.001). The proportion of same day discharge
increased by quarter from 2019Q1-Q4 (6.2% to 8.6%) to 2020Q1-
Q4 (8.7% to 17.1%). Total complication rates were similar in 2019
(4.84%) vs. 2020 (4.75%); p=0.430. The incidence of major com-
plications (3.1 vs. 3.0%; p=.413), infection complications (1.4 vs.
1.5%; p=.422), cardiac complications (0.24 vs. 0.27%; p=.286),
pulmonary complications (0.66 vs. 0.61%; p=.284), hematology
complications (1.4 vs. 1.3%; p=.055), renal complications (0.11
vs. 0.09%; p=.297), and Clavien Dindo IV complications (0.65 vs.
0.65%; p=.959) were similar. Only wound complications (0.20 vs.
0.29%; p=.004) were significantly higher during the pandemic
year. The 30-day mortality (0.08 vs. 0.07%; p=0.858), reoperation
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(1.0 vs. 1.0% ;p=0.940) and readmission (2.8 vs. 2.6%; p=0.053)
rates were no different between 2019 and 2020.

Conclusion: In the USA, there was a 31.4% decline elective TKA
in 2020. Case volumes precipitously declined by 65.1% during the
second quarter of 2020, before eventually leveling off at 80% of
pre-pandemic baseline. Patient demographics of those undergo-
ing elective TKA in 2020 were younger and less frail. There was
a 1.5-fold increase in the number of surgeries performed in the
outpatient setting in 2020 with rates of same day discharge dou-
bling over the study period. Overall 30-day complication, readmis-
sion, reoperation, and mortality rates were not increased during
Covid-19. Orthopedic surgeons may use this study to counsel
patients about having surgery during COVID-19.
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THE INFLUENCE OF PRIOR DENTAL PATHOLOGY
ON MEDICAL COMPLICATIONS AND
PERIPROSTHETIC JOINT INFECTIONS FOLLOWING
PRIMARY SHOULDER ARTHROPLASTY

A. Gordon', R. Vakharia', J. Choueka'

"Maimonides Medical Center, Brooklyn, USA

Objective: One of the leading causes of anatomic and reverse
shoulder arthroplasty failure and reoperation includes peripros-
thetic joint infection (PJI). Historically, poor dental health and
dental pathology have been considered risk factors for develop-
ing infections. Antibiotic prophylaxis before invasive dental pro-
cedures is a common practice in the USA. However, consensus
regarding the influence of prior dental pathology (DP) on postop-
erative complications in orthopaedic surgical patients, and spe-
cifically shoulder arthroplasty patients is lacking. The objectives
of this study are to determine the association of DP prior to shoul-
der arthroplasty (SA) on: 1) medical complications, 2) lengths of
stay (LOS), 3) readmissions, 4) implant-related complications in-
cluding PJls, and 5) healthcare expenditures.

Methods: Using a nationwide administrative claims database,
we queried all patients undergoing primary shoulder arthroplasty
from 2010-2020. Patients and complications were identified us-
ing International Classification of Disease, Ninth/Tenth Revision
(ICD-9/10) and Current Procedural Terminology (CPT) coding.
Patients with history of dental caries or dental implant place-
ment prior to SA represented the study group (n=1,419). Patients
without prior DP represented controls (n=7,062). Study group
patients were 1:5 ratio matched to controls by age, sex, and co-
morbidities. The comorbidities chosen for matching were those
that have been found to be prevalent among upper extremity ar-
throplasty patients. Outcomes assessed included 90-day compli-
cations, readmissions, LOS, 2-year implant-related complications,
and healthcare reimbursements. Pearson's chi-square analyses
were used to compare patient demographics of the two cohorts.
Welch's t-tests were used to compare LOS and costs. Multivari-
able logistic regression models were used to calculate odds ra-
tios (OR) of complications and readmissions while adjusting for
age, sex, geographic region, and matched comorbidities. A p-val-
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ue <0.003 was significant.

Results: Patients with DP had higher odds of 90-day medical com-
plications compared to controls (OR: 1.74, p<0.0001), including
myocardial infarctions (2.2 vs. 0.8%; OR: 2.79, p<0.0001), acute
kidney injuries (8.3 vs. 4.6%; OR: 1.92, p<0.0001), and pneumo-
nias (8.7 vs. 5.3%; OR: 1.72, p<0.0001. Readmission rates (1.97
vs. 1.54%; p=0.248) and LOS (2.17 vs. 2.07 d; p=0.071) were sim-
ilar between groups. Overall 2-y implant-related complications
were higher in patients with DP compared to controls (16.1 vs.
11.5%; OR: 1.38, p=0.0003), including dislocations (6.4 vs. 4.5%;
OR: 1.45, p=0.002) and mechanical loosening (4.0 vs. 2.4%; OR:
1.67, p=0.001), however PJIs were similar (2.2 vs. 1.9%; OR:
1.12, p=0.583). Within the 90-day episode of care interval, health-
care expenditures were not significantly different in patients with
recent history of dental work (812,611 vs. 12,059; p=0.075).

Conclusion: Patients with prior DP have higher 90-day medical
complications and 2-year implant-related complications. Two-
year incidence of PJIs were similar between groups. These find-
ings can be helpful for shoulder surgeons as they counsel and
risk stratify patients with a pertinent dental history.
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PRIOR KIDNEY STENT PLACEMENT IS
ASSOCIATED WITH INCREASED MEDICAL
COMPLICATIONS, READMISSIONS, IMPLANT-
RELATED COMPLICATIONS, AND COSTS OF
CARE FOLLOWING PRIMARY TOTAL KNEE
ARTHROPLASTY

A. Gordon', R. Vakharia’, M. Mont?

"Maimonides Medical Center, Brooklyn, 2Rubin Institute of Ad-
vanced Orthopedics, Baltimore, USA

Objective: In the USA, approximately 100,000 ureteral stents
are placed annually to manage upper urinary tract obstructions
caused by urolithiasis and other genitourinary pathologies. These
may be left in place for weeks, months, or even years and are a
nidus for infectious complications. Infections following total joint
replacements are costly for the healthcare system. Total joint ar-
throplasty surgeons are cognizant of reducing periprosthetic joint
infections in patients with prior risk factors. A recent proposed
risk factor for seeding non-native joints involves pathology from
the urinary system, however the influence of prior ureteral stent
placement has not been investigated. Therefore, the objectives of
this study were to determine the association of a prior history of
kidney stent placement prior to TKA on: 1) medical complications,
2) lengths of stay (LOS), 3) readmission rates, 4) implant-related
complications including PJIs, and 5) healthcare expenditures.

Methods: A retrospective case-control study was performed us-
ing a private insurance claims database for primary TKAs from
2010 to 2020. Patients and complications were identified using
International Classification of Disease, Ninth/Tenth Revision (ICD-
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9/10) and Current Procedural Terminology (CPT) codes. Patients
undergoing primary TKA with a history of prior kidney stent place-
ment represented the study group (n=25,419). Patients without
prior kidney stent placement represented controls (n=127,080).
Study group patients were 1:5 ratio matched to controls by age,
gender, and comorbidities. Primary endpoints of the study were to
compare patient demographics, in-hospital lengths of stay, 90-day
medical complications, 90-day readmissions, 2-year implant-re-
lated complications, and healthcare expenditures. Pearson’s chi-
square analyses were used to compare patient demographics of
the two cohorts. Welch’s t-tests were used to compare LOS and
costs. A multivariate logistic regression model was used to calcu-
late odds (OR) and 95%Cls of developing medical complications
and being readmitted within 90-days following TKA adjusting for
age, sex, geographic region, and matched comorbidities. Follow-
ing a Bonferroni-correction, a p-value less than 0.001 was consid-
ered statistically significant.

Results: Patients with history of kidney stent placement had a
4-fold higher frequency of 90-day medical complications com-
pared to controls (43.93 vs. 11.25%; OR: 6.18, p<0.0001), includ-
ing myocardial infarctions (3.92 vs. 1.37%; OR:2.94, p<0.0001),
pneumoniae (3.78 vs. 1.28%; OR:3.03, p<0.0001), venous throm-
boemboli (2.53 vs. 1.14%; OR:2.24, p<0.0001), cerebrovascular
accidents (1.01 vs. 0.39%; OR:2.60, p<0.0001), and surgical site
infections (1.70 vs. 1.14%; OR:1.50, p<0.0001). LOS (3.2 vs. 2.9
days; p=0.213) was similar between groups, however 90-day read-
mission rates (4.39 vs. 3.50%; p<0.0001) were significantly high-
er for patients with prior kidney stent history. Overall 2-year im-
plant-related complications (5.13 vs. 3.76%; OR: 1.38, p<0.0001)
and PJIs (2.62 vs. 2.19%; OR: 1.20, p<0.0001) were higher in pa-
tients with a history of kidney stents. Within the 90-day episode
of care interval, healthcare expenditures were significantly higher
in patients with prior history of kidney stents (17,391 vs. 15,985;
p<0.001).

Conclusion: Patients with a kidney stent placement prior to TKA
have higher 90-day medical complications, increased 2-year im-
plant-related complications, and greater healthcare expenditures.
These findings may help surgeons risk stratify patients with a per-
tinent invasive urological history.

P182

DEPRESSION SCREENING WITHIN 3 MONTHS OF
SHOULDER ARTHROPLASTY DECREASES MEDICAL
COMPLICATIONS, HEALTHCARE EXPENDITURES,
AND IMPLANT COMPLICATIONS IN PATIENTS
WITH DEPRESSIVE DISORDER: A RETROSPECTIVE
MATCHED-CONTROL ANALYSIS

A. Gordon', R. Vakharia', J. Choueka'

"Maimonides Medical Center, Brooklyn, USA

Objective: Depression is a multifactorial disease that affects 322
million people worldwide and is projected to be the highest cause
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of disability by 2040. Depression has been shown to be a risk fac-
tor for postoperative medical complications, readmissions, and
increased healthcare utilization in orthopaedic surgery patients.
There is no reported optimal timing and interval for screening pa-
tients with depressive disorder. Therefore, we evaluated depres-
sive disorder patients to determine if having a formal depression
screen within 90 days of shoulder arthroplasty would influence
postoperative outcomes. The aims were to compare depressive
disorder patients with and without formal depression screening
prior to shoulder arthroplasty (SA) and the influence on: 1) medi-
cal complications, 2) lengths of stay (LOS), 3) readmission rates,
4) implant-related complications including PJIs and 5) healthcare
expenditures.

Methods: A retrospective query was performed using a nation-
wide administrative claims database for primary shoulder arthro-
plasty (anatomic and reverse) from 2010 to 2020. Patients and
complications were identified using International Classification
of Disease, Ninth Revision (ICD-9) and Current Procedural Termi-
nology (CPT) codes. Patients undergoing primary shoulder (SA)
arthroplasty with a history of depressive disorder were the pop-
ulation of interest. These patients were subsequently filtered by
those who had a formal depression screen within 90 d of their
procedure (n=3566) vs. those who did not (n=17,769). Patients
with screening were 1:5 ratio matched to patients without for-
mal screening by age, sex, anxiety disorder, COPD, Diabetes, Hy-
pertension, Obesity, and Tobacco use. Primary outcomes of the
study were to compare 90-day medical complications, lengths of
stay (LOS), 90-d readmission rates, 2-y implant-related complica-
tions including periprosthetic joint infections (PJIs), and health-
care expenditures. Pearson’s chi-square analyses were used to
compare patient demographics of the screened vs. non-screened
patients. Welch's t-tests were used to compare LOS and costs of
care. Multivariable logistic regression models were used to cal-
culate odds (OR) and 95%Cls of developing medical complica-
tions, implant-related complications, and being readmitted within
90-days following SA adjusting for age, sex, geographic region,
and matched comorbidities. Following a Bonferroni-correction, a
p-value less than 0.005 was considered statistically significant.

Results: Patients with depression who did not undergo screening
had 3-fold higher frequency and odds of 90-day medical complica-
tions compared to screened patients (28.08 vs. 7.26%; OR: 3.33,
p<0.0001), including myocardial infarctions (1.04 vs. 0.36%; OR:
2.37,p=0.003), pneumonias (7.99 vs. 2.55%; OR: 2.88, p<0.0001),
deep venous thromboses (1.39 vs. 0.36%; OR: 3.25, p<0.0001),
pulmonary emboli (1.40 vs. 0.45%; OR: 2.62, p=0.0002), transfu-
sions (2.96 vs. 0.39%; OR: 6.67, p<0.0001), acute kidney injuries
(6.52 vs. 1.49%; OR: 4.08, p<0.0001), and cerebrovascular acci-
dents (2.70 vs. 0.93%; OR: 2.58, p<0.0001). Readmission rates
(3.48 vs. 3.97%; p=0.719) and LOS (1.80 vs. 2.02 d; p=0.095)
were similar between patients screened vs. not screened. Over-
all 2-year implant-related complications were higher in patients
without screening vs. those who were screened within 90 days
of surgery (15.89 vs. 8.02%; OR: 1.93, p<0.0001), including PJIs
(2.05vs. 0.93%; OR: 2.04, p<0.0001). Within the 90-day episode of
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care interval, healthcare expenditures were significantly lower in
depressive disorder patients screened within 3 months of surgery
(88,703 vs. $10,916; p<0.0001).

Conclusion: Depressive disorder patients undergoing screening
within 3 months of surgery appears to decrease overall 90-day
medical complications and 2-year implant-related complications.
Additionally, screening appears to decrease the 90-day episode
of care interval expenditures by over $2,000 in a matched pop-
ulation. These findings may be useful for shoulder arthroplasty
surgeons in the 3 months prior to surgery as they may council
their depressive disorder patients about the importance of having
a recent screening by their physician.
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A NATIONWIDE ANALYSIS OF THE IMPACT OF
SOCIOECONOMIC STATUS ON OUTCOMES AFTER
TOTAL KNEE ARTHROPLASTY USING THE AREA
DEPRIVATION INDEX: CONSIDERATION OF THE
DISADVANTAGED PATIENT

A. Gordon', R. Vakharia’, M. Mont?

"Maimonides Medical Center, Brooklyn, 2Rubin Institute of Ad-
vanced Orthopedics, Baltimore, USA

Objective: Socioeconomic status (SES) has been demonstrated
to be an important prognostic factor among patients undergoing
surgery including total joint arthroplasty. Measures of socioeco-
nomic disadvantage may enable improved targeting of measures
to prevent and recognize potential increased healthcare utiliza-
tion in these disadvantaged patients. The Area Deprivation Index
(ADI) is a weighted index comprised of 17 census-based markers
of material deprivation and poverty. The purpose of this study
was to utilize a large nationwide administrative claims database
to determine whether patients with high ADI (greater disadvan-
tage) undergoing TKA is associated with differences in: 1) med-
ical complications; 2) emergency department (ED) utilization; 3)
readmission rates; and 4) costs of care.

Methods: A retrospective query of all primary TKA patients was
performed using a large private insurance database from Jan-
uary 1st, 2010 to October 31st, 2020. Cohorts of interest were
queried using Current Procedural Terminology (CPT) codes and
International Classification of Disease, Ninth/Tenth Revision
(ICD-9), ICD-10 codes. ADI is reported on a scale of 0-100 with
higher numbers associated with greater disadvantage. Percentile
was documented for each zip code for all states. The study group
consisted of patients undergoing primary TKA in zip codes as-
sociated with high ADI (90%+) as established by previously pub-
lished studies. The control cohort consisted of TKA patients who
underwent surgery in zip codes not defined by the study group.
Patients with high ADI were 1:1 propensity score matched to
controls by age, gender, and Elixhauser Comorbidity Index (ECI).
This yielded 225,038 patients in total evenly matched between
the two cohorts. Primary endpoints of the study were to compare
90-day medical complications, 90-day ED utilization, 90-day read-
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mission rates, and 90-day costs of care. A multivariable logistic
regression model was used to calculate the odds-ratios (OR) and
95%Cls of ADI on 90-d medical complications, ED utilization, and
readmission rates. A Shapiro-Wilks test was performed to assess
for normality of distribution followed by Welch’s T tests for the
continuous variables lengths of stay and costs. Due to the ease
of finding statistical significance with large database studies, a
Bonferroni correction was performed to reduce the probability of
a type | error. Thus, a p-value less than 0.003 was considered to
be statistically significant.

Results: High ADI patients incurred significantly higher rates and
odds of developing any medical complications (11.7 vs. 11.0%;
OR: 1.05, 95%Cl: 1.02-1.09, p=0.0006), including respiratory
failures (0.36 vs. 0.29%; OR: 1.28, 95%Cl: 1.10-1.48, p=0.001),
acute kidney injuries (1.67 vs. 1.45%; OR: 1.15, 95%Cl: 1.08-1.23,
p<0.0001), and urinary tract infections (3.72 vs. 3.37%; OR: 1.11,
95%Cl: 1.06 to 1.16, p<0.0001). Despite lower rates of readmis-
sions in the study vs. control groups (2.91 vs. 3.46%), high ADI
patients had significantly higher rates and odds of ED visits within
90 d (4.23 vs. 3.95%; OR: 1.07, 95%Cl: 1.03 to 1.12, p=0.0008).
Overall day of surgery (12,210 vs. $9,653) and 90-d expenditures
(815,066 vs. $12,459) were higher in patients from a high ADI
(p<0.0007).

Conclusion: Socioeconomically disadvantaged patients have
increased rates and odds of all 90 day medical complications.
ED utilization was higher in socioeconomically disadvantaged
patients despite lower readmission rates. Measures of neighbor-
hood disadvantage, including the ADI, could potentially be used to
inform healthcare policy and improve post-discharge care.
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CLINICAL CASE OF WRIST AND
METACARPOPHALANGEAL JOINTS
ARTHROPLASTY IN A PATIENT WITH IN
RHEUMATOID ARTHRITIS

A. Gorelova', M. Makarov', S. Makarov', S. Maglevaniy’,
A. Khramov', A. Kolomatskaya?, D. lvanov’, E. Byialik’, V.
Byalik’, A. Logunov', A. Chernikova'

V. A. Nasonova Research Institute of Rheumatology, 2I. M. Sech-
enov First Moscow State Medical Univ., Moscow, Russia

We present a clinical case of a 48-year-old female patient with
diagnosed rheumatoid arthritis since 2000. At the time of hospi-
talization, the patient was undergoing therapy with methotrexate
20 mg/week, methylprednisolone 4 mg/day, and upadacitinib 15
mg/d. Pain, deformities of the radiocarpal joint, and metacarpo-
phalangeal joints (MCP) had been since the onset of the disease,
with increased difficulty in self-care and intensified pain over
the past 2 years. Conservative treatment (brace usage, NSAIDs)
showed no significant improvement.

Clinical examination demonstrated severe pain (VAS 75 mm), vo-
lar-ulnar dislocation of the wrist bones, dislocation of the head
of the ulna, limited range of motion (10° of extension and 15° of
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flexion), ulnar deviation of fingers 2-5, and a deficit in extension of
MCP joints 2-5. X-ray findings revealed osteonecrosis of the wrist
bones with signs of osteoarthritis (grade 3-4), osteonecrosis
of heads of the metacarpal bones, and dislocations in the MCP
joints. Considering the clinical presentation, the decision was to
perform joint replacement and stabilization of the wrist joint as
the first step.

During the surgery, a ceramic implant was used, and additional
stabilization of the wrist joint was achieved with a tendon trans-
fer. The postoperative period proceeded without complications,
and immobilization in a volar plaster splint was maintained for
3 weeks. After splint removal, the patient engaged in movement
rehabilitation. At the 6-month follow-up, the patient demonstrated
25° of flexion and extension, reduced pain (VAS 10 mm), and sat-
isfaction with joint function. The second step involved standard
joint replacement of MCP joints 2-5 using silicone implants and
finger extensor apparatus plastic surgery according to the origi-
nal method developed by the research institute. Dynamic obser-
vation of the patient is ongoing.

Wrist joint arthroplasty with a ceramic implants ensures function
restoration of the wrist joint. MCP arthroplasty in combination
with extensor plasty restores the lost functions of the hand and
provides the improvement of life quality in patients with rheuma-
toid arthritis.
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MACRO-MICROSCOPIC PARAMETERS OF THE
TIBIA, SPLEEN AND KIDNEYS IN JUVENILE RATS
AFTER EXCESSIVE CAFFEINE INTAKE

A. Movenko, V. Luzin', A. Grishchenko’, A. Tolstenko’

'FSBEI HI St. Luka LSMU of MOH of Russia, Lugansk, Russia

Objective: To investigate the influence of caffeine after 90-d in-
take on macro-microscopic parameters of the tibia, spleen and
kidneys in juvenile rats.

Methods: 18 juvenile rats with initial body weight 130-140 g were
distributed into 3 groups. The 1t group (K-90j) involved the intact
animals, the 2" group (C-90j) comprised the animals that received
intragastric caffeine daily in dosage of 120 mg/kg. Animals of the
3 group (CM-90j) received caffeine in the same way as 2™ group
treated with subcutaneous injections of mexidol in dosage of 50
mg/kg of body weight daily. Upon expiration of observation terms,
HE stained horizontal mid-shaft sections of the tibia were taken
to morphometry. Sections of the spleen and kidneys at the hilum
level were examined under 16x magnification.

Results: In animals of the C-90j group by the 90" day, area of the
compact substance of the tibial diaphysis was less than the K-90j
group by 6.55%, and area of the bone marrow cavity increased by
6.74%. Area of the renal cortex increased by 13.40%, and area of
the medulla by 10.10%. As a result, the cortical-medullary ratio ex-
ceeded the control values only by 90 d of the experiment by 3.09%.
The area of the white pulp of the spleen and stroma increased by
4.81% and 5.10%, and area of the red pulp increased by 19.83%.
In animals of the group CM-90j (in comparison with C-90j group),
area of the cortical bone of the diaphysis increased by 4.73%, and
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area of the bone marrow cavity decreased by 4.45%. The area of
the renal cortex decreased hy 7.16%, and area of the medulla by
4.39%. Total area of the spleen was larger by 7.88%, and area of
the red pulp by 12.88%.

Conclusion: Excessive 90-d caffeine intake results in decrease of
bone formation and increased resorption in the diaphysis of the
tibia, increased area of the cortical substances of the kidneys and
white pulp of the spleen. Administration of mexidol to animals
taking excessive caffeine results in restoration of macro-micro-
scopic parameters of the studied organs.
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LUNG FUNCTION AFTER MENOPAUSE: INFLUENCE
OF BONE MINERAL DENSITY

R. Martin Holguera', A. I. Turrién?

"Universidad de Salamanca, Facultad de Medicina, Departamen-
to de Anatomia e Histologia, 2Hospital de Salamanca, Servicio
de Reumatologia, Salamanca, Spain

Objective: To compare spirometric results between nonmeno-
pausal and menopausal women and to determine if there is an
association of BMD with spirometric results.

Methods: We studied 112 healthy and nonsmoking women (57
menopausal). Spirometry and DXA were performed. A descriptive
analysis of the variables was performed, and the differences in
means of both groups were assessed using t-test for independent
samples. Partial correlation and multiple linear regression analy-
ses were performed to study the relationships between spiromet-
ric and BMD variables.

Results: The mean values of FVC and FEV, in the non-menopaus-
al group were significantly higher (p<0,01). In nonmenopausal
women, no significant associations were found between BMD
and spirometric parameters. In menopausal women we found, af-
ter performing partial correlations, a positive and very significant
association between BMD in the lower extremities and FVC and
FEV,.

Conclusion: There is a very significant decrease in spiromet-
ric results in the menopausal group compared to those in the
non-menopausal group, although the loss of BMD after meno-
pause does not appear to play an important role in the accelerat-
ed decline in lung.
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LUNG FUNCTION AND BONE MINERAL DENSITY
ON HEALTHY MEN

R. Martin Holguera’, A. . Turrién?

"Universidad de Salamanca, Facultad de Medicina, Departamen-
to de Anatomia e Histologia, 2Hospital de Salamanca, Servicio
de Reumatologia, Salamanca, Spain

Objective: Several studies have demonstrated an association be-
tween osteoporosis and lung function in patients with chronic re-
spiratory diseases. The target of the present study is to research
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whether there is an association between BMD and the spirometry
results in a group of healthy nonsmoking men.

Methods: A group of 142 healthy and nonsmoking men was stud-
ied. Forced spirometry and DXA to quantify BMD were performed.
Partial correlation and multiple linear regression analyses were
performed to study the relationships between spirometric and
BMD variables.

Results: The associations found between FEV, and FVC and BMD
variables were positive and very significant (p<0.01), after per-
forming partial correlations adjusting for the confounding factors
age and BMI. The FEV, / FVC index showed no association with
BMD. In the linear regression study, FEV, is the parameter with
the highest coefficient of adjusted determination (R?) for all BMD
variables.

Conclusion: Osteoporosis has a higher prevalence in women,
and it is more common for women to undergo densitometries to
determine BMD. These tests are routinely performed during the
perimenopause stage. However, this practice is not generalized
among men, in which the diagnosis of osteoporosis is often de-
layed and takes place after the appearance of pathological frac-
tures. Densitometry techniques such as DXA, which has been
used in this study, are complex and not easily accessible. Howev-
er, spirometry is a simple and low-cost technique which is routine-
ly applied in general health check-ups and medical examinations
in the workplace. The results of our study show that spirometry
may help to detect men with a higher risk of osteoporosis and that
spirometry results might be included as an individual risk factor in
indexes that assess the risk of osteoporosis fracture.
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SECONDARY PREVENTION OF OSTEOPOROSIS IN
HIP FRACTURES IN ELDERLY PATIENTS: CLINICAL
AND FUNCTIONAL PROFILE OF USERS

B. Miguel Ibafiez’, C. Pablos Hernandez?, O. Martinez
Gonzalez', M. Ibafiez Martinez’, C. C. Chacén Vélez', L.
Blanco Ramis’, M. Martin Martinez’, C. Hidalgo Calleja’,
C. Montilla Morales’, 0. Compan Fernandez', L. Lorenzo
Rodriguez’, J. V. Hernandez Madrid’, S. Gdmez Castro’,
J. F. Blanco Blanco?, A. Gonzalez Ramirez?, A. . Turrién
Nieves'

'Rheumatology Dept. of Univ. Healthcare Complex of Salaman-
ca, Geriatric Dept. of Univ. Healthcare Complex of Salamanca,
$Traumatology Dept. of Univ. Healthcare Complex of Salamanca,
Salamanca, Spain

Objective: To describe clinical characteristics of hip fractures, as
well as falls, previous fractures, and anti-osteoporotic treatments
in 609 elderly patients.

Methods: A descriptive, retrospective and observational study
was conducted by analyzing demographic and clinical character-
istics, and geriatric indexes of 609 patients who presented with
low-impact hip fracture in 2022 and 2023.

Results: The average age of the patients was 87.29 y, with a range
of 62-102 y and a predominance of women (456). During admis-
sion, a comprehensive geriatric evaluation of the situation prior to
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the fracture was completed. At a functional level the Barthel Index
revealed that 437 patients had slight dependency in their daily
life activities. Regarding their instrumental activities, 317 patients
showed a score between 0-1. After their hip fracture, 445 patients
received physical therapy in hospital and 190 patients required
social interventions for their subsequent recovery. 327 patients
had suffered falls over the last year. However, according to the
Downton scale, 606 of them presented at least one risk factor for
falls. Prior to their hip fracture, 155 patients had suffered a pre-
vious low-impact fracture. More than one previous fracture was
found in 20 cases. Only 33 out of the 155 patients with previous
fractures were receiving or had received antiresorptive or bone
forming therapy. All the patients received anti-osteoporotic treat-
ment as secondary prevention upon discharge.

Conclusion: Osteoporosis is an underdiagnosed and undertreat-
ed condition. Previous fractures often go untreated, which leads
to new fractures that compromise the patients’ quality of life,
independence and survival. Falls very frequently cause fractures
among the elderly population. Their primary prevention and an ad-
equate osteoporotic treatment must be a priority in elderly care.

P189

HIP FRACTURES IN THE ELDERLY: EVOLUTION,
READMISSION, REFRACTURE AND ONE-YEAR
MORTALITY

B. Miguel Ibafiez’, A. Gonzalez Ramirez?, O. Martinez
Gonzalez', M. Ibafiez Martinez’, C. C. Chacén Vélez', L.
Blanco Ramis’, M. Martin Martinez’, C. Hidalgo Calleja’,
C. Montilla Morales’, 0. Compan Fernandez’, L. Lorenzo
Rodriguez’, J. V. Hernandez Madrid’, S. Gdmez Castro’,
J. F. Blanco Blanco?, C. Pablos Hernandez?, A. I. Turrién
Nieves'

'Rheumatology Dept. of Univ. Healthcare Complex of Salaman-
ca, *Geriatric Dept. of Univ. Healthcare Complex of Salamanca,
$Traumatology Dept. of Univ. Healthcare Complex of Salamanca,
Salamanca, Spain

Objective: To describe the evolution in the first year of a cohort of
elderly patients with osteoporotic hip fracture.

Methods: Observati