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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 disorders, 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

WWwWw.esCceo.org

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 societies and industry repre-
sentatives from around the world — share a common vision of
a world without osteoporotic fractures. IOF now represents 302
societies in 102 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

PalOF

International
Osteoporosis
Foundation
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MESSAGE FROM THE CONGRESS PRESIDENTS -

| DEAR COLLEAGUES,

It is with great pleasure that we welcome you to the 2022 IOF-ESCEO World Congress
on Osteoporosis, Osteoarthritis and Musculoskeletal Diseases.

The Congress’ scientific programme has
been developed by a tfeam comprising
members of the Committee of Scientific
Advisors 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 (ESCEO). 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 together 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 treatment 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 intimate 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 freatment.

The core scientific programme con-
sists of 10 plenary lectures by renowned
speakers and 28 oral communications
selected from the very best of hundreds
of submitted abstracts, and 25 oral pres-
entations of selected posters. In addi-
tion, participants can choose among 20
different Meet-The-Expert sessions and a

2022 VIRTUAL

myriad of special sessions and symposia
on issues of clinical importance. We also
encourage you to attend many of the
scheduled poster sessions, the 4 indus-
try sponsored satellite symposia and to
visit the large commercial exhibition pre-
sented by the leading companies in the
bone field.

The past two years has been a difficult
time for face-to-face scientific com-
munication. Once again, we need to
organise a virtual congress. We believe
that the situation will now ease and that
we will be able to go live next year. In
the meanwhile, we are especially thank-
ful for your participation.

We will do our best to ensure that this
meeting is a memorable and enriching
experience for all.

John A. Kanis  Jean-Yves Reginster

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES
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CONGRESS ORGANIZATION -
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CONGRESS IMFORMATION -

OUR SUPPORTERS

Thanks to Amgen, IBSA, TRB and Viatris for their unrestricted contribution to the
Scientific and Educational Activities conducted by ESCEO
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: PROGRAMME - THURSDAY MARCH 24™ -
CET Time zone

Channel 1

13:30 - 15:15

Scientific Session |

Chairpersons: René Rizzoli & Cyrus Cooper

13:30
Channel 1
Best clinical papers published in 2021

» René Rizzoli

14:10

Channel 1

Opening of the meeting
» Cyrus Cooper

14:25

Channel 1

Award Presentation

Presentation of the ESCEO-Islene Araujo de

Carvalho Grant
» Docteur Anshu Banerjee, Director, Department of Maternal,

Newborn, Child and Adolescent Health and Ageing, World Health

Organization Headquarters, Geneva, Switzerland & Jean-Yves
Reginster

14:35

Channel 1

Awards Presentation

Presentation of the IOF Olof Johnell Science
Award, the IOF President’s Award and the
ESCEO-IOF Herbert Fleisch Medal

» Cyrus Cooper

14:40

Channel 1

Award Presentation

Presentation of the IOF CSA Medal of
Achievement, the IOF Skeletal Rare Disease
Academy Awards, the IOF Nutrition Awards

> Nicholas Harvey

14:45

Channel 1

Plenary Lecture 1

Can we expect new chemical entities for the
management of osteoporosis in the coming

years
» Michael McClung

@ (O I0F-ESCEO

(W

Channel 1

15:30 - 17:00

Scientific Session Il

Chairpersons: Nicholas Harvey & Teréza Hough

15:30

Channel 1

Plenary Lecture 2

Update of the management of patients at imminent

fracture risk
» Nicholas Harvey

16:00

Channel 1

Meet-The-Expert Session

Role of biochemical assessments in the

management of osteoporosis
» Etienne Cavalier

16:30

Channel 1

Meet-The-Expert Session

German guidelines for the management of post-

menopausal osteoporosis
» Friederike Thomasius

Channel 1

17:00 - 18:30

Sponsored Satellite Symposium

* See details on the Sponsored Satellite Symposia page

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES
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: PROGRAMME - FRIDAY MARCH 25™ -
CET Time zone

Channel 1

08:15 - 09:15

Sponsored Satellite Symposium

* See details on the Sponsored Satellite Symposia page

Channel 2

08:15 - 09:15

ESCEO SYMPOSIUM

Multimodal multidisciplinary management of
patients with moderate to severe pain in knee
osteoarthritis: a need to meet patients
expectancies

Chairpersons: Cyrus Cooper & Olivier Bruyére
Introduction: Why do we need a multimodal
multidisciplinary management of osteoarthritis

» Cyrus Cooper

Multimodal multicomponent approach using oral
medications

» Nicola Veronese

Multimodal multicomponent approach combining
injectable and oral medications

» Alberto Migliore

Conclusion

» Ali Mobasheri

W @& O 10F-Esceo
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Channel 1

09:15-11:45

Scientific Session Il

Chairpersons: Jean-Yves Reginster & Elaine
Dennison

09:15

Channel 1

Meet-The-Expert Session

Which drugs do impact fracture healing?
» Peter Ebeling

09:45

Channel 1

Plenary Lecture 3

Added value of the new version of the FRAX®

algorithm
» Eugene McCloskey

10:15
Channel 1
Meet-The-Expert Session

Treatment of disorders of phosphate homeostasis
» Maria Luisa Brandi

10:45

Channel 1

Plenary Lecture 4

Cross-talking between the immune system and the
skeleton

» Martina Rauner

11:15

Channel 1

Plenary Lecture 5

How long should we treat osteoporotic patients

under sequential therapy?
» Thierry Thomas

Channel 2

09:15-10:15

IOF Educational Lecture
Challenges and opportunities in the bone field, an IOF

perspective
» Philippe Halbout & Cyrus Cooper

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



: PROGRAMME - FRIDAY MARCH 25™ -
CET Time zone

Channel 1

12:00 - 13:30

Sponsored Satellite Symposium

* See details on the Sponsored Satellite Symposia page

Channel 2

12:00 - 13:30

Sponsored Satellite Symposium

* See details on the Sponsored Satellite Symposia page

Channel 1

13:30 - 16:00

Scientific Session IV

Chairpersons: Claudia Campusano & John A. Kanis

13:30

Channel 1

Plenary Lecture 6

Calcium or vitamin D: both or neither?
» Bess Dawson-Hughes

14:00

Channel 1

Meet-The-Expert Session

Assessment of quality of life in sarcopenia: an
urgent issue

» Olivier Bruyére & Charlotte Beaudart

14:30

Channel 1

Meet-The-Expert Session

Role of registries in musculoskeletal
management

» Cris Ojeda-Thies

15:00

Channel 1

Sponsored Meet-The-Expert Session

* See details on the Sponsored Satellite Symposia page

@ (O I0F-ESCEO
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Channel 2

13:30 - 17:40

Scientific Session V

Chairpersons: Stefania Maggi & Andreas Kurth

13:30
Channel 2
Educational Lecture

Post-fracture care: State of the Art?
» Cyrus Cooper

14:20

Channel 2

Oral communication selected from abstracts
0OC1: COMPARATIVE EFFECTIVENESS AND
CARDIOVASCULAR SAFETY OF ABALOPARATIDE
AND TERIPARATIDE IN POST-MENOPAUSAL
WOMEN NEW TO ANABOLIC THERAPY: A US
REAL-WORLD DATABASE STUDY

Presenting author: cyrus Cooper

Author: F. Cosman, Y. Wang, B. Mitlak, S. Varughese and S.
Williams

14:30

Channel 2

Oral communication selected from abstracts
0C2: USE OF ROMOSOZUMAB IN THOSE WHO
EXPERIENCED AN ON-STUDY FRACTURE:
RESULTS FROM THE RANDOMISED FRAME AND
ARCH PHASE 3 TRIALS

Presenting author: J. Lane

Author: F. cosman, B. Langdahl, B. Langdahl, M. Stone, M. Oates,
J. Timoshanko, Z. Wang, C. Libanati and A. Kurth

14:40
Channel 2
Oral communication selected from abstracts

0OC3: CONCOMITANT PPI USE NEGATES ORAL
BISPHOSPHONATE ANTI-FRACTURE EFFICACY: A
POST HOC ANALYSIS FROM A RANDOMIZED
CONTROLLED TRIAL OF CLODRONATE

Presenting author: E. McCloskey

Author: N. C. Harvey, M. Lorentzon, L. Vandenput, E. Liu, John A.
Kanis and H. Johansson

14:50

Channel 2

Oral communication selected from abstracts
0C4: FRACTURE RISK IN WOMEN WITH
OSTEOPOROSIS TREATED WITH GASTRO-
RESISTANT RISEDRONATE VERSUS IMMEDIATE
RELEASE RISEDRONATE OR ALENDRONATE: A
CLAIMS DATA ANALYSIS IN THE UNITED STATES
Presenting author: Friederike Thomasius

Author: J. A. Eisman, B. Cortet, A. Alam, M. Boolell, J. Heroux, R.
lonescu-lttu and F. Vekeman

WORLD CONGRESS ON
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: PROGRAMME - FRIDAY MARCH 25™ -
CET Time zone

15:00

Channel 2

Sponsored Meet-The-Expert Session

* See details on the Sponsored Satellite Symposia page

16:00

Channel 2

Oral communication selected from abstracts
OC5: FRACTURES INCREASE EARLY AND LONG-
TERM MORTALITY IN CANCER PATIENTS: A
POPULATION-BASED COHORT STUDY
Presenting author:c. ve

Author: W. D. Leslie, S. AlFAzazi, L. Yan, L. M. Lix, C.
Czaykowski and H. Singh

16:10

Channel 2

Oral communication selected from abstracts
0C6: IMPROVED FRACTURE RISK PREDICTION
BY ADDING VFA-IDENTIFIED VERTEBRAL
FRACTURE DATA TO BMD BY DXA AND
CLINICAL RISK FACTORS USED IN FRAX
Presenting author: M. Lorentzon

Author: L. Johansson, H. Johansson, N. C. Harvey, E. Liu, W. D.
Leslie, L. Vandenput, E. McCloskey and John A. Kanis

16:20

Channel 2

Oral communication selected from abstracts
OC7: MACHINE LEARNING AND COMPUTER
VISION OF BONE MICROARCHITECTURE CAN
IMPROVE THE FRACTURE RISK PREDICTION
PROVIDED BY DXA AND CLINICAL RISK
FACTORS

Presenting author: N. Fuggle

Author: s. Lu, M. 0. Breasail, L. D. Westbury, K. A. Ward, Elaine
Dennison, S. Mahmoodi, M. Niranjan and Cyrus Cooper

16:30

Channel 2

Oral communication selected from abstracts
0C8: PRIMARY HYPERPARATHYROIDISM,
BONE MINERAL DENSITY AND INCIDENT
FRACTURE RISK: A DANISH REGISTER STUDY
Presenting author: N. C. Harvey

Author: E. Liu, L. Vandenput, M. Lorentzon, E. McCloskey, John
A. Kanis, B. Abrahamsen, L. Rejnmark and H. Johansson

@ (O I0F-ESCEO
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16:40
Channel 2
Meet-The-Expert Session

Management of tumoral bone disease
» Cyrille Confavreux

17:10

Channel 2

Oral communication selected from abstracts
0C9: VERTEBRAL FRACTURES ON ROUTINE CT
SCANS PREDICT MAJOR OSTEOPOROTIC
FRACTURES AND HIP FRACTURES:
OBSERVATIONAL COHORT STUDY

Presenting author: M. K. Skjgdt

Author: J. Nicolaes, C. S. Smith, K. R. Olsen, C. Libanati, Cyrus
Cooper and B. Abrahamsen

17:20

Channel 2

Oral communication selected from abstracts
0C10: THE PROPORTION OF PATIENTS WHO
REACH THE BMD SURROGATE THRESHOLD
EFFECT ON ROMOSOZUMAB: A POST HOC
ANALYSIS OF THE RANDOMISED FRAME AND
ARCH PHASE 3 TRIALS

Presenting author: R. Chapuriat

Author: J. van den Bergh, S. H. Ralston, S. Ferrari, M. McClung, M.
Lorentzon, P. Makras, M. Lewiecki, T. Matsumoto, J. Timoshanko, Z.
Wang and C. Libanati

17:30

Channel 2

Oral communication selected from abstracts
OC11: RISK OF FALLS AND FRACTURES
FOLLOWING THE INITIATION OF ANTI-
HYPERTENSIVES IN THE ELDERLY: SELF-
CONTROLLED CASE SERIES ANALYSES FROM THE
UK

Presenting author: A. M. Jodicke

Author: E. H. Tan, D. E. Robinson, A. Delmestri and D. Prieto-
Alhambra

WORLD CONGRESS ON
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: PROGRAMME - FRIDAY MARCH 25™ -
CET Time zone

Channel 1

16:00 - 17:40

Scientific Session VI

Chairpersons: Olivier Bruyére & Patricia Clark

16:00
Channel 1
Plenary Lecture 7

Skeletal and extraskeletal effects of FGF23
» Dieter Haffner

16:30

Channel 1

Sponsored Meet-The-Expert Session

* See details on the Sponsored Satellite Symposia page

17:30

Channel 1

Awards Presentation

Presentation of the 2022 ESCEO Medal of
Excellence, the IOF CNS Medal, the ESCEO-IOF
Pierre Meunier Young Scientist Award and the
ESCEO-IOF Young Investigator Awards

» Jean-Yves Reginster

17:35

Channel 1

Award Presentation

Presentation of the ESCEO-AgNovos Healthcare

Young Investigator Awards
» Jean-Yves Reginster & James Howe
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: PROGRAMME - SATURDAY MARCH 26™ -
CET Time zone

Channel 1

09:00 - 12:00

Scientific Session VII

Chairpersons: Manju Chandran & Emmanuel Biver

09:00

Channel 1

Plenary Lecture 8

How to treat bone fragility in chronic kidney
disease

» Jorge Cannata-Andia

09:30

Channel 1

Meet-The-Expert Session

Assessment and management of primary
hyperparathyroidism

» Marise Lazaretti-Castro

10:00
Channel 1
Meet-The-Expert Session

Cardio-vascular effects of bisphosphonates
» Bo Abrahamsen

10:30

Channel 1

Meet-The-Expert Session

Development of fracture prevention services in

low- and middle-income countries
» Kate Ward

11:00

Channel 1

Meet-The-Expert Session

Management of osteoarthritis in 2022: How to

reconciliate divergent guidelines
» Elaine Dennison

11:30

Channel 1

Meet-The-Expert Session

Pharmacological and non-pharmacological

management of patients following hip fracture
» Toshitaka Nakamura

@ (O I0F-ESCEO
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Channel 2

09:30 - 11:20

Scientific Session VIII

Chairpersons: Martina Rauner & Etienne Cavalier

09:30

Channel 2

Oral communication selected from abstracts
0C12: MISALIGNMENT BY PRODUCING
INEFFECTIVE LOAD CONDUCTION (TRANSFER)
MAY BE RESPONSIBLE FOR ATYPICAL FEMORAL
FRACTURES (AFFS)

Presenting author: R Zebaze

Author: H. Nguyen, C. Shore-Lorenti, F. Milat, N. Napoli, C. Chiang
and R. Ebeling

09:40

Channel 2

Oral communication selected from abstracts
0C13: BONE MINERAL DENSITY AND BONE
MICRO-ARCHITECTURE EVOLUTION AFTER
KIDNEY TRANSPLANTATION: 3-MONTHS
RESULTS OF A PROSPECTIVE COHORT STUDY
Presenting author: 0. Malaise

Author: L. Seidel, C. Bonvoisin, L. Weekers, F. Jouret, M. Malaise,
E. Cavalier, P. Delanaye and A. Bouquegneau

09:50

Channel 2

Oral communication selected from abstracts
0C14: HEALTHCARE EXPENDITURE IN FRAGILITY
FRACTURE PATIENTS ACROSS 10 COUNTRIES: A
MICRO-COSTING STUDY

Presenting author: J. Talevski

Author: K. Sanders, A. Lal, J. Watts, A. Beauchamp, G Duque, F.
Borgstrom, A. Swedbom, John A. Kanis and S. Brennan-Olsen

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



: PROGRAMME - SATURDAY MARCH 26™ -
CET Time zone

10:00

Channel 2

Meet-The-Expert Session

The Use of Bisphosphonates to Manage Muscle
Wasting

» Gordon Klein

10:30
Channel 2
Oral communication selected from abstracts

0OC15: GENETICS OF ATYPICAL FEMUR
FRACTURES

Presenting author: c. Aurilia

Author: F. Marini, G. Palmini, F. Giusti, E. Biver, G. lolascon and
M. L. Brandi

10:40

Channel 2

Oral communication selected from abstracts
0C16: ASSOCIATIONS OF CALCIUM INTAKE
AND CALCIUM SOURCES WITH BLOOD LIPIDS
IN A POPULATION OF OLDER WOMEN AND
MEN WITH HIGH CALCIUM INTAKE
Presenting author: M. Papageorgiou

Author: F. Merminod, S. Ferrari, René Rizzoli and E. Biver

10:50

Channel 2

Oral communication selected from abstracts
0OC17: PRUNES PRESERVE HIP BONE MINERAL
DENSITY AND FRAX RISKIN A 12-MONTH
RANDOMIZED CONTROLLED TRIAL IN
POSTMENOPAUSAL WOMEN: THE PRUNE
STUDY

Presenting author: M. J. De Souza

Author: N. C. Strock, N. I. Williams, H. Lee, K. J. Koltun, C.
Rogers, M. G. Ferruzzi, C. H. Nakatsu and C. Weaver

11:00

Channel 2

Oral communication selected from abstracts
0C18: PREVALENCE OF OSTEOPOROSIS AND
OSTEOPENIA IN MEN AND WOMEN FROM SUB-
SAHARAN AFRICA, THE UK AND US: A GLOBAL
PROBLEM

Presenting author: ¢. M. Parsons

Author: 7. Madanhire, A. Zengin, A. N. Wade, J. Fabian, J.
Cauley, R. Fielding, A. Newman, Cyrus Cooper, C. L. Gregson and
K. A. Ward

@ (O I0F-ESCEO

2022 VIRTUAL

11:10

Channel 2

Oral communication selected from abstracts
0C19: GENETIC BIOMARKERS, SNP GENES AND
MTDNA HAPLOGROUPS, PREDICT
OSTEOARTHRITIS STRUCTURAL PROGRESSORS
THROUGH THE USE OF SUPERVISED MACHINE
LEARNING

Presenting author: J. Martel-Pelletier

Author: H. Bonakdari, J.-P. Pelletier, F. Bianco, F. Abram, I. Rego-
Pérez, A. Duran-Sotuela and A. Jamshidi

Channel 2

11:20 - 14:10

Scientific Session IX

Chairpersons: Famida Jiwa & Mickaél Hiligsmann

11:20

Channel 2

Oral communication selected from abstracts
0C20: EROSIVE OSTEOARTHRITIS OF THE HAND:
EFFICACY OF PRESCRIPTION-GRADE
CRYSTALLINE GLUCOSAMINE SULFATE AS AN
ADD-ON THERAPY TO CONVENTIONAL
TREATMENTS

Presenting author: s. Tenti

Author: N. Veronese, S. Cheleschi, I. Seccafico, Jean-Yves
Reginster and A. Fioravanti

11:30

Channel 2

Oral communication selected from abstracts
0C21: HEALTH ECONOMICS EVALUATION OF A
HIGH AND LOW MOLECULAR WEIGHT
HYALURONIC ACID FORMULATION IN PATIENTS
WITH KNEE OSTEOARTHRITIS. ANALYSES FROM
A RANDOMIZED CLINICAL TRIAL

Presenting author: 0. Bruyére

Author: Jean-Yves Reginster and G. Honvo

11:40

Channel 2

Oral communication selected from abstracts
0C22: LOWER LIMB MUSCLE STRENGTH AND
MUSCLE MASS ARE ASSOCIATED WITH INCIDENT
SYMPTOMATIC KNEE OSTEOARTHRITIS: A
LONGITUDINAL COHORT STUDY

Presenting author: N. Veronese

Author: s. Stefanac, A. Koyanagi, N. Al-Daghri, S. Sabico, Cyrus
Cooper, René Rizzoli, Jean-Yves Reginster, M. Barbagallo, G. Di Bella,
C. Mandala, L. Dominguez, L. Smith and S. Maggi
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11:50

Channel 2

Oral communication selected from abstracts
0C23: DOES LOW MUSCLE STRENGTH MODIFY
RELATIONSHIPS BETWEEN INDIVIDUAL
COMORBIDITIES AND MORTALITY? FINDINGS
FROM THE HERTFORDSHIRE COHORT STUDY
Presenting author: L. D. westbury

Author: F. Laskou, Elaine Dennison and Cyrus Cooper

12:00
Channel 2
Oral communication selected from abstracts

0C24: THE LONGITUDINAL ASSOCIATIONS OF
SARCOPENIA DEFINITIONS WITH ADVERSE
OUTCOMES: A COMPARATIVE STUDY
Presenting author: M. E. Bozkurt

Author: G. Bahat, N. M. Catikkas, C. Kilic and M. A. Karan

12:10

Channel 2

Educational Lecture

How can artificial intelligence impact the

management of musculoskeletal diseases
» Hans Peter Dimai

13:00

Channel 2

Oral communication selected from abstracts
0C25: WHAT ARE THE MAIN RISK FACTORS
FOR LOWER EXTREMITY RUNNING-RELATED
INJURIES? A RETROSPECTIVE SURVEY BASED
ON 3669 RESPONDENTS

Presenting author: J.-F. Kaux

Author: . sanfilippo, C. Beaudart, A. Gaillard, S. Bornheim and
0. Bruyeére

13:10

Channel 2

Oral communication selected from abstracts
0C26: WHAT IMPACT HAS THE COVID-19
PANDEMIC HAD ON LIFESTYLE FACTORS
IMPORTANT TO MUSCULOSKELETAL HEALTH?
RESULTS FROM TWO COHORT STUDIES
Presenting author: 6. Bevilacqua

Author: s. D'Angelo, C. Linaker, A. Paul, I. Bloom, J. Zhang, F.
Laskou, Cyrus Cooper, K. A. Ward, Elaine Dennison and K. Walker-
Bone

@ (O I0F-ESCEO
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13:20

Channel 2

Oral communication selected from abstracts
0C27: GERAS FRAILTY REHABILITATION AT
HOME RANDOMIZED CONTROLLED TRIAL:
VIRTUAL BUNDLED CARE FOR SENIORS WHO ARE
FRAIL TO BUILD STRENGTH AND RESILIENCE
DURING COVID-19

Presenting author: G. loannidis

Author: P. Hewston, J. D. Adachi, S. Marr, C. C. Kennedy, J. Lee, D.
Mangin, M. Welsford, T. Woo, B. Misiaszek, A. Rabinovich, C.
Patterson, D. Armstrong, K. De Wit, S. Bray, C. McArthur, C. Okpara
and A. Papaioannou

13:30

Channel 2

Oral communication selected from abstracts
0C28: THE ASSOCIATION BETWEEN SOCIAL
ISOLATION AND LONELINESS AND SARCOPENIA
AND OSTEOPOROSIS AMONG OLDER ADULTS:
RESULTS FROM THE CANADIAN LONGITUDINAL
STUDY ON AGING (CLSA)

Presenting author: A. Lee

Author: ¢c. McArthur, G. loannidis, J. D. Adachi, L. E. Griffith, L.
Thabane, A. Mayhew and A. Papaioannou

13:40

Channel 2

Meet-The-Expert Session

Managing your FLS/PFC center more efficiently

and cost optimized with Lyosis Software
> Werner Fehn

Channel 1

12:30 - 14:30

Scientific Session X

Chairpersons: Radmila Matijevic & Roland Chapurlat

12:30

Channel 1

Plenary Lecture 9

Muscle and joint: Sarcopenia and Osteoarthritis
» Roland Chapurlat

13:00

Channel 1

Sponsored Meet-The-Expert Session

* See details on the Sponsored Satellite Symposia page

14:00

Channel 1

Meet-The-Expert Session
Fall prevention strategies
» Stefania Maggi
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Channel 1

14:30 - 15:30

Scientific Session XI

Chairpersons: Friederike Thomasius & Peyman
Hadji

14:30

Channel 1

Plenary Lecture 10

Health Economics in osteoporosis : which model

for which assessment
» Mickaél Hiligsmann

15:00
Channel 1
Meet-The-Expert Session

Hormonal contraception and bone health
»> Peyman Hadji
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17:00-18:30

Channel 1

UCB Sponsored Satellite Symposium - Embracing
multidisciplinary teams for stronger secondary
fracture prevention

Chairperson: Eric Hesse

Welcome and Introduction

» Eric Hesse

Identifying those postmenopausal patients at
higher risk of fracture: When, who and how?

» Mattias Lorentzon

Clinical decision-making with bone-forming
therapy: Where do we begin?

» Bente Langdahl

Optimising management through a co-ordinated

approach to care
» Sherwin Criseno

Q&A/panel discussion
> All

Conclusion and closing remarks
» Eric Hesse

WORLD CONGRESS ON
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08:15-09:15

Channel 1

AGNOVOS BREAKFAST SATELLITE SYMPOSIUM -
Redefining Possible: Procedural Treatment for
Bone Loss in Hips of Very High-Risk Patients
Chairperson: Serge Ferrari

Introduction to symposium

» Serge Ferrari

Osteoporotic Bone Loss Leads to Fragile Bone at
the Proximal Femur

» Claus Glier

Foundations in Bone Formation in Orthopedics: a
Surgeon'’s Perspective

» Andreas Kurth

LOEP Forms Bone in Multiple Pre-Clinical and
Clinical Studies

» Maria Luisa Brandi

Treating High-Risk Patients with LOEP -
Experiences in First 100 Procedures

» Jo De Schepper

Roundtable Discussion

» Moderator: Serge Ferrari

Q&A

> All

2022 VIRTUAL

SPONSORED SATELLITE SYMPQOSIA - FRIDAY MARCH 25™ -

12:00-13:30

Channel 2

VIATRIS Sponsored Satellite Symposium : Holistic
considerations for the thoughtful long-term
management of OA

Welcome and Introduction

» Jean-Yves Reginster

A Research Framework on Osteoarthritis for the UN
Decade on Healthy Aging

» Stefania Maggi

Non Pharmacological Approach: Diet and its Impact

on Osteoarthritis
» Nicola Veronese

Multimodal Pharmacological Approach: from

evidence-based to daily practice
» Jean-Yves Reginster

Q&A Session
> All

12:00-13:30
Channel 1
AMGEN Sponsored Satellite Symposium - Can we use
real-world evidence to optimize management of
osteoporosis?

Chairperson: Lorenz Hofbauer

Chair's Welcome

» Lorenz Hofbauer

The importance of real-world data: gathering
evidence to guide osteoporosis care

» Daniel Prieto-Alhambra

Trends in hip fracture incidence and treatment -
latest global data using population-based databases
» Cyrus Cooper

Comparing the effectiveness of osteoporosis
therapies for fracture risk reduction using real-world
data

» Jeffrey Curtis

Panel discussion - Audience questions

> All

WORLD CONGRESS ON
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SPONSORED SATELLITE SYMPQOSIA - FRIDAY MARCH 25™ -

15:00-16:00 16:30-17:30

Channel 1 Channel 1

UCB Sponsored Meet-The-Expert Session - IBSA Sponsored Meet-The-Expert Session -

Strength in sharing: Insights on optimising SySADOA and viscosupplementation: from guidelines
outcomes with bone-forming therapy to the experts’ perspectives

» Friederike Thomasius & Margareta Berglund R6dén » Frangois Rannou

15:00 - 16:00

Channel 2

Viatris Sponsored Meet-The-Expert Session -
Erosive and Non-erosive Osteoarthritis of the Hand:
focus on clinical aspects and multimodal disease

management
» Sara Tenti

WORLD CONGRESS ON

& O IOF-ESCEO 2022 VIRTUAL OSTEOPOROSIS, OSTEOARTHRITIS

AND MUSCULOSKELETAL DISEASES




SPONSORED SATELLITE SYMPOSIA - SATURDAY MARCH 26™ -
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13:00- 14:00

Channel 1

Viatris Sponsored Meet-The-Expert Session - An
update on Osteoarthritis; a serious disease, with

consideration of the latest phenotypic research
» Francis Berenbaum
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PROGRAMME — RECORDED SESSIONS -

NSS Symposia
NSS1

Capture the fracture celebrating 10
years - Learnings and successes

Chairperson: K. Akesson
» Introduction — why Capture the Fracture is so
important to IOF - C. Cooper

» Best Practise framework — development and why
organisational audits support FLSs becoming
effective - K. Akesson

» Getting mapped — were we started and where we
are now - T. Thomas

» Development of patient level performance
indicators — why and how - K. Javaid

» Capture the fracture in the next decade - S. Ferrari

» Summary & Conclusion -

NSS2

Implementing Physical activity for old-
er adults at risk in various and specific

situations
Chairperson: M. Aubertin-Leheudre

» Implementing physical activity as a care for older

adults following in geriatric outpatient clinics - m.
Aubertin-Leheudre

» Implementing physical activity for comunity-
dwelling, pre-disabled seniors during isolation
periods (e.g. Covid 19 Pandemic) - F. Buckinx

» Implementing physical activity for older adults in
nursing homes - 0. Bruyére

NSS3

Build Better Bones: a multi-stakeholder
informed website to support rehabilita-
tion for people with osteoporosis

Chairperson: S. Silverman
» Rehabilitation interventions in patients with
osteoporosis and fragility fracture - 0. Bruyére

» Development of the Build Better Bones website
to support rehabilitation for people with
osteoporosis - D. Pinto

@ (O I0F-ESCEO
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NSS4

Combined and sequential therapies
mostly recommended or to be avoided

in clinical practice
Chairperson: B. Muzzi Camargos

» Sequential and combined treatment: Concepts,
Rationales and Guidelines - L. F. Vidal Neira

» Combinations and sequences to be avoided - J.
Carey

v

Successful Associations, Timing and
Endpoints - B. Muzzi Camargos

NSSS5

Audit LATAM 2021. Epidemiology, costs
and burden of osteoporosis and fragility
fractures in Latin America

Chairperson: S. Cerdas Pérez
» Introduction and demographic regional
overview - S. Cerdas Pérez

» Epidemiology and costs of fragility fractures in
Latin America - P. Clark

» Comparative situation and challenges for
osteoporosis diagnosis among the participant
Latin America countries - B. Muzzi Camargos

v

Access to pharmacological and non-

pharmacological treatment in Latin America - C.
Campusano

» Approach to secondary fracture prevention. The
LATAM experience - A. Medina

NSS6

Osteoporosis and Challenges in its
Management: Commonalities and dif-
ferences in three different world re-
gions- the Asia Pacific, Europe and Latin

America

Chairpersons: P. Clark & O. D. Messina

» Osteoporosis in the Asia Pacific. Challenges and
solutions - M. Chandran

» Fragility fractures in Europe: diagnosis and
treatment in daily practice - W. F. Lems

» Osteoporosis in Latin America. Challenges and
Solutions - S. Cerdas Pérez

WORLD CONGRESS ON
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NSS7/

Ulcerative colitis as a paradigm of sec-
ondary osteoporosis

Chairperson: Y. Dionyssiotis

» Osteoporosis in the context of ulcerative colitis - Y.
Dionyssiotis

» Pathogenesis of osteoporosis in the context of
ulcerative colitis - I. Kostoglou-Athanassiou

» Ulcerative colitis and ankylosing spondylitis - L.
Athanassiou

» Treatment of osteoporosis in the context of
ulcerative colitis - P. Athanassiou

NSS8

Osteosarcopenia School

Chairperson: I. Kostoglou
» Osteosarcopenia School - Y. Dionyssiotis

» Physical activity for treatment and rehabilitation
in osteoporosis and sarcopenia - M. A. Lissens

NSS9

Approaches to optimum bone health

services in standard practice
Chairpersons: Y. El Miedany & T. Mathias

» Osteoporosis, Fracture Prevention and Falls
Risk Assessment — Closing the Gap between

Treatment Guidelines and Clinical Practice - N. A.
Gadallah

» Sarcopenia assessment in standard clinical
practice: Who, How and When? - M. Hassan

» Using social media as a patient education tool: Is

there a room for bone health educational hub? - .
El Miedany

NSS10

African Society for Bone Health: To-

wards Better Bone Health
Chairperson: Y. El Miedany

» Osteoporosis: A major challenge in Africa - A. Kalla

» Osteoporosis and HIV: an African perspective - F.
Paruk

» Fracture risk centric approach for the
management of osteoporosis - M. Ngandeu

» DXA scanning in clinical practice - A. El Maghraoui

@ (O I0F-ESCEO
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NSS13

Orthogeriatric care across Europe: Geri-

atricians vs. Orthopaedicians

Chairpersons: G. Bahat & A. Ranhoff

» Assessment of older acute hip fracture patients:
From the view of geriatricians - N. Muge Catikkas

» The analysis of costs derived from hip fracture
hospital attention - J. Tarazona Santabalbina

» Orthogeriatric care in Turkey: From
orthopaedicians’ view - T. Kizilkurt

» What the orthopaedic surgeon can do to avoid
morbidity and mortality following an osteoporotic
fracture ? - C. Ojeda Thies

NSS14

Imaging in musculoskeletal pathology:
what should clinicians know?

Chairperson: A. lonescu Razvan
» Practical aspects in the radiographic evaluation of

inflammatory and degenerative arthropathies - C.
Avram

» Ultrasonography in Rheumatology: tricks and
tips - F. Ananu Vreju

» Magnetic resonance imaging (MRI) in
musculoskeletal pathology - M. Bojinca

» Molecular imaging in Rheumatology: the “new kid
in town - R. A. lonescu
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NSS15

The role of training education in the de-
velopment of healthcare professionals
for prevention and qualitative manage-
ment of osteoporosis and other chronic
musculoskeletal diseases

Chairperson: F. Kamberi
» Training education to improve healthcare
professionals knowledge and skills for prevention

and quality management of osteoporosi - F.
Kamberi

» Encouraging the promotion of musculoskeletal
training among healthcare professionals as a
cost-effective method for the preventi - E. Sinaj

» Evaluation of continuing education for health care
professionals related to musculoskeletal diseases
and osteoporosis during the - G. Sinanaj

» Assessing the needs of nursing staff for training
related to Osteoporosis and musculoskeletal
diseases - B. Subashi

NSS16
Covid-19, post Covid-19 disease. Lim-

itation of human mobility, comorbidities
and effects on musculoskeletal disease

Chairperson: I. Kostoglou-Athanassiou

» Limitation of human mobility due to pandemics.
From ancient times to the SARS-CoV-2 virus
era - Y. Athanassiou

» Covid-19 and post-Covid. The role of inflammation
and musculoskeletal manifestations - L. Athanassiou

» Covid-19, post-Covid. Mobility problems - Y.
Dionyssiotis

» Covid-19, post-Covid. Antiinflammatory
therapeutic interventions - P. Athanassiou

NSS17
COVID-19 and the Musculoskeletal Sys-

tem
Chairperson: Y. Gokge-Kutsal

» What are the effects of COVID-19 on skeletal
muscle? - Y. Kirazli

» Does COVID-19 have an impact on bone and
joint? - Y. Gékge-Kutsal

@ (O I0F-ESCEO
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» Management of musculoskeletal consequences

in persons with post COVID-19 syndrome - A. A.
Kiiglikdeveci

NSS18

Pain and comorbid disorders: diagnosis
and therapeutic approaches

Chairperson: O. Kurushina

» Pain, Brain and Biomecaniks - A. Barulin

» Patient with the Pain. Why sometimes we fail? - o.
Kurushina

» Biokinematic — a new approach to back pain
relief - B. Kalinchenko

» Pain management: non-pharmacological
approaches - A. Drushlyakova

NSS19

How to optimize monitoring in Osteopo-
rosis?

Chairperson: S. Ferrari

» Introduction - S. Ferrari
» Why monitoring matters? - W. F. Lems

» FLS pathway and how the Best Practice
Framework capture monitoring - M. K. Javaid

» BPF results - Z. Mohsin

» Discussion on recommendations for monitoring
framework for FLSs - All - Chaired by S. Ferrari

NSS20

Balkan Peninsula -regional initiative

Chairperson: Radmila Matijevic & Giilistan Bahat

» Introduction - Gulistan Bahat

» Balkan Peninsula -regional initiative - Radmila
Matijevic

» Artificial intelligence solutions for osteoporosis
management and perception of artificial
intelligence - Ivo Dumic-Cule

» The current situation in the approach to
osteoporosis in older adults in Turkey: areas
in need of improvement with a model for other
populations - Meris Esra Bozkurt
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NSS21

The role of Vitamin D in rheumatic dis-

eases
Chairpersons: L. F. Vidal Neira & O. D. Messina

» Vitamin D in patients with fibromyalgia - L. F. Vidal
Neira

» Vitamin D in other chronic rheumatic diseases
including rheumatoid arthritis (RA)ans systemic
lupus Erythematosus - 0. D. Messina

NSS22

Phosphorus and human health
Chairperson: M. Miglinas

» The Crosstalk between Bone, Kidney and
Vasculature: New Insights - K. A. Hruska

» New players in the Chronic Kidney Disease—
Mineral and Bone Disorder - A. F. Perna

» Phosphate and vascular calcification: implications
for treatment - J. Voelkl

NSS23

Covid-19 and post Covid-19 disease.
Autoimmunity, musculoskeletal and
psychosocial effects

Chairperson: P. Athanassiou

» Pandemics. History, posttraumatic stress and
social effects - Y. Athanassiou

» Covid-19, autoimmunity and musculoskeletal
diseases - L. Athanassiou

» Covid-19, post-Covid and frailty - Y. Dionyssiotis

» Covid-19 and post-Covid. Autoimmunity and
endocrine diseases - I. Kostoglou-Athanassiou

NSS24

Bone health in sports medicine at a

glance
Chairperson: S. Tuzun

» Low Energy Availability in Sports Syndrome
(LEA-s) and Stress Fractures - U. Akarirmak

» How to Assess Bone in Sports Medicine - J. Carey

» How to Optimize Bone Health in Sports
Medicine - S. Tuzun

@ (O I0F-ESCEO

2022 VIRTUAL

NSS26

Musculoskeletal Consequences of
COVID-19

Chairpersons: P. Borman & B. Karaoglan

» Musculoskeletal Problems in post-COVID-19
period - P Borman

» Pain Management in Covid-19 - B. Duyur Cakit

» Sarcopenia: Postacute sequele of COVID 19 - A.
Utkan Karasu

NSS27

Beyond status quo: Achievements and
aspirations of the Asia Pacific Fragility

Fracture Alliance

Chairperson: D. Chan

» Systematic review on outcomes of hip fractures in
Asia Pacific - J. Close

» Bridging the gap: Bone health education for
specialists - R. Blank

» Asia Pacific Fragility Fracture Alliance — Asia
Pacific Osteoporosis and Fragility Fracture
Society Collaboration - J.-K. Lee
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Committe of Scientific
Advisors Special
Session

CSA

CANCER, CORTEX AND COMMUNICATION:
FINDINGS FROM IOF CSA WORKING GROUPS
2022

Chairperson: Nick Harvey

» Assessing metastatic and non-metastatic fracture
risk in patients with cancer: IOF CSA Bone and
Cancer Working Group - Cyrille Confavreux

» Role of bone microstructure in diabetes bone
fragility: IOF CSA Bone and Diabetes Working
Group - Serge Ferrari

» Can we improve communication of risk
to patients? A project from the IOF CSA
Epidemiology and Quality of Life Working
Group - Mickaél Hiligsmann

Committee of
National Societies
Special Plenary
Session

OCs1-P134

LOW BIOAVAILABLE IGF-1 IS THE SINGLE
BIOMARKER ASSOCIATED WITH OSTEOSARCO-
PENIA IN POST-MENOPAUSAL WOMEN WITH
RHEUMATOID ARTHRITIS

M. Krikelis, D. Moschou, E. Mole, C. Georgakopoulos,
K. Makris, S. Tournis, C. P. Mavragani, E. Chronopou-
los, I. Donta, S. Gazi

A@ B¢l 2022 VIRTUAL

OCs3 - P222

GRIP STRENGTH, BONE MINERAL DENSITY AND
MORTALITY: LESSONS FROM THE PAST AND
HOPE FOR THE FUTURE?

E_Laskou, L. D. Westbury, H. P. Patel, C. Cooper, E. M.
Dennison

OCs4 - P232

ASSOCIATION BETWEEN EXPOSURE TO FINE
PARTICULATE MATTER AND OSTEOPOROSIS: A
POPULATION-BASED COHORT STUDY

G. Adami, A. Fassio, O. Viapiana, D. Gatti, M. Rossini

OCs5 - P508

CAROTID ATHEROSCLEROSIS IS ASSOCIATED
WITH A HIGHER RISK OF FALL-RELATED HOSPI-
TALIZATION IN OLDER AUSTRALIAN WOMEN

A. Gebre, M. Sim, J. Dalla Via, A. Rodriguez, J. Hodg-
son, C. Bondonno, P Thompson, R. Prince, J. Lewis

OCs6 - P536

DIABETES HAS A GREATER IMPACT ON SUB-
SEQUENT FRACTURE INCIDENCE IN TIME,
THAN PREVIOUS FRACTURES, SEX AND AGE: A
SURVIVAL ANALYSIS

R. Coronado-Zarco, A. Olascoaga-Gomez de Ledn,
J. Quinzahos-Fresnedo, A. Olascoaga-Herrera, K.

Zarco-Ordofnez, N. C. Centeno-Morales, M. O. Castil-
lo-Macias

OCs7 - P554

TRABECULAR BONE SCORE BY DUAL-ENERGY
X-RAY ABSORPTIOMETRY: A CROSS-SECTION-
AL AND LONGITUDINAL ANALYSIS IN HEALTHY
ADULT MALES

Y._Sertons, T. Banica, R. Vandecappelle, B. Lapauw,
S. Goemaere
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OCs8 - P393

GENETIC MODEL FOR PREDICTION OF OSTE-
OPOROTIC VERTEBRAL FRACTURE RISK IN
WOMEN

P_Marozik, A. Rudenka, K. Kobets, V. Samokhovec, E.
Rudenka

OCs9 - P621

ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING IN THE FRACTURE LIAISON SERVICE

R.-S. Yang, F-P. Tseng, S.-P. Tseng, T.-H. Yang, W.-J.
Huang, D.-C. Chan, H.-Y. Chen

OCs10-P732

CHRONIC IRON DEFICIENCY ANAEMIA (IDA) IS
AN INDEPENDENT RISK FACTOR TO BE CONSID-
ERED IN THE MANAGEMENT OF FALLS DISEASE
(FD), FEAR OF FALL (FOF) AND FRAGILITY
FRACTURES OF OLDER ADULTS.

S. K. Bajaj

ESCEO Symposia
ESCEO

Management of patients at very high risk of oste-
oporotic fractures through sequential treatments

Chairpersons: Cyrus Cooper & John A. Kanis

» Welcome - Cyrus Cooper

» How to define patients at very high risk of
presenting an osteoporotic fracutre - Kassim Javaid

» How to manage patients at very high risk of
presenting an osteoporotic fracture - René Rizzoli

» Conclusion - Radmila Matijevic

A@ B¢l 2022 VIRTUAL

ESCEO

Management of hand osteoarthritis: from an
US evidence-based medicine guideline to an
European patient-centric approach

Chairpersons: Olivier Bruyere & Ali Mobasheri

» Welcome - Cyrus Cooper

» Management of hand osteoarthritis: What really
matters for the patient - Nick Fuggle

» Management of hand osteoarthritis: how can
the ACR guidelines be applied to an European

population, in a patient-centric approac - Jean-Yves
Reginster

» Conclusion - Maria Concepcion Prieto-Yerro & Ida Haugen

ESCEO

Multimodal multidisciplinary management of
patients with moderate to severe pain in knee
osteoarthritis: a need to meet patients expectan-
cies

Chairpersons: Cyrus Cooper & Olivier Bruyere
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OP1-P102

SKELETAL HEALTH DETERMINANTS AND
OUTCOMES AMONG CANADIANS: COMPARISON
OF THE CANADIAN MULTICENTER OSTEOPORO-
SIS STUDY AND THE CANADIAN LONGITUDINAL
STUDY ON AGING COHORTS

N. Hassanabadi, C. Berger, A. Papaioannou, A. M.
Cheung, E. Rahme, W. D. Leslie, D. Goltzman, S. N.
Morin

OP3 - P224

SPECTACULAR CORTICAL BONE RECUPERA-
TION AFTER CURE OF TUMOR INDUCED OSTEO-
MALACIA

M. B. Zanchetta, F. Jerkovich, M. Gonzalez Pernas,
V. Longobardi, S. Nufiez, Y. Mocarbel, A. Pignatta, N.
Elias, A. G. Diaz, J. M. Roganovich, C. Vigovich, M. C.
Balonga, A. C. Cohen, G. Mumbach, S. Gonzalez, L.
Plantalech, E. Fradinger, J. R. Zanchetta

OP4 - P280

FIRST INTERIM ANALYSIS OF THE INTERNA-
TIONAL X-LINKED HYPOPHOSPHATAEMIA
(XLH) REGISTRY: ADULT POPULATION BASELINE
CHARACTERISTICS

M. L. Brandi, J. Liu, A. Williams, S. Wood

OP5 - P287

FRACTURE RATE INCREASES AFTER IMMUNE
CHECKPOINT INHIBITOR TREATMENT: A
POTENTIAL NEW IMMUNE RELATED ADVERSE
EVENT

C.Ye K Lee W.D. Leslie, M. Lin, J. Walker, M. Kolin-
sky
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OP6 - P297

PREGNANCY VITAMIN D SUPPLEMENTA-

TION INCREASES OFFSPRING BONE MINERAL
DENSITY IN CHILDHOOD: A META-ANALYSIS OF
RANDOMIZED CONTROLLED TRIALS

R. J. Moon, H. D. Green, S. D’Angelo, J. H. Davies, E.
M. Curtis, C. Cooper, N. C. Harvey

OP7-P300

VITAMIN D SUPPLEMENTATION DURING
PREGNANCY INCREASES OFFSPRING BIRTH
WEIGHT AND CALCIUM STATUS: A SYSTEMATIC
REVIEW AND META-ANALYSIS

H. D. Green, S. D’Angelo, C. Cooper, N. C. Harvey, R.
J. Moon

OP8 - P342

EFFECTS OF OSTEOPOROSIS DRUG TREAT-
MENTS ON FEMUR STRENGTH USING
3D-SHAPER BASED FINITE ELEMENT ANALYSES

M. Qasim, C. Wills, R. Winzenrieth, S. Gregorio, L. Rio,
L. Humbert, J. Noailly

OP9 - P378

SICKLE CELL BONE DISEASE AND RESPONSE
TO INTRAVENOUS BISPHOSPHONATES IN
CHILDREN

C. Grimbly, P. Diaz Escagedo, J. L. Jaremko, A.
Bruce, M.-E. Robinson, V. N. Konji, M. Page, E. Simp-
son, Y. D. Pastore, R. Girgis, R. T. Alexander, L. M.
Ward

OP10-P379

NON-OSSIFYING FIBROMAS AND ANGULAR
DEFORMITIES IN CHILDREN WITH CONGENITAL
FORMS OF RICKETS: DESCRIPTION OF A LARGE
COHORT

A. Ryabets-Lienhard, C. Grimbly, K. Antoniak, L. M.
Ward, O. Abousamra
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DYSREGULATION OF MICRORNAS IN OSTEO-
GENESIS IMPERFECTA: THE MIROI STUDY

A. Mercier, M. Millet, B. Merle, O. Borel, E. Sor-
nay-Rendu, P. Szulc, E. Vignot, D. Gensburger, E.
Fontanges, M. Croset, R. Chapurlat
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FRAXPLUS

H. Johansson, N. Harvey, E. Liu, L. Vandenput, W.
Leslie, M. Lorentzon, E. Mc Closkey, J. Kanis

OP13 - P439

OPPORTUNISTICALLY IDENTIFIED VERTEBRAL
FRACTURES ON ROUTINE CT SCANS ARE PRE-
DICTIVE OF INCREASED MORTALITY: OBSERVA-
TIONAL COHORT STUDY

M. K. Skjadt, J. Nicolaes, C. D. Smith, K. R. Olsen, C.
Libanati, C. Cooper, B. Abrahamsen

OP14 - P469

EVALUATION OF RELUGOLIX COMBINATION
THERAPY (REL-CT) AND BONE MINERAL
DENSITY (BMD) IN WOMEN WITH ENDOMETRI-
OSIS-ASSOCIATED PAIN THROUGH 52 WEEKS:
SPIRIT LONG-TERM EXTENSION (LTE) STUDY

M. McClung, A. Santora, N. Johnson, S. Cummings,
F. Wang, R. Wagman

OP15 - P486

UPDATE OF THE FRACTURE RISK PREDIC-
TION TOOL FRAX: A SYSTEMATIC REVIEW OF
POTENTIAL COHORTS AND ANALYSIS PLAN

L. Vandenput, H. Johansson, E. V. Mccloskey, E. Liu,
N. C. Harvey, M. Lorentzon, W. D. Leslie, J. A. Kanis
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OP16-P7/80

ASSOCIATION OF ABDOMINAL AORTIC CALCI-
FICATION WITH PERIPHERAL QUANTITATIVE
COMPUTED TOMOGRAPHY BONE MEASURES
IN OLDER WOMEN: THE PERTH LONGITUDINAL
STUDY OF AGEING WOMEN

J. Dalla Via, M. Sim, J. T. Schousboe, D. P. Kiel, K.
Zhu, J. M. Hodgson, A. K. Gebre, R. M. Daly, R. L.
Prince, J. R. Lewis

OP17 - P683

BONE HEALTH IN SURVIVORS OF A PROLONGED
STAY IN INTENSIVE CARE UNIT

A.-F. Rousseau, R. Deroisy, M.-P. Lecart, V. Massenet,
N. Sarlet, B. Misset, E. Cavalier, J.-F. Kaux

OP18 - P935

ASSOCIATIONS OF POLYPHENOL-RICH FOODS
WITH CHRONIC INFLAMMATION AND BONE
QUALITY DETERMINED BY SECOND GENERA-
TION HIGH RESOLUTION PERIPHERAL QUANTI-
TATIVE COMPUTED TOMOGRAPHY AND BONE
TURNOVER MARKERS IN OLDER ADULTS WITH
OBESITY

M. M. Cervo, A. Gandham, J. Mesinovic, C.-A. Ng, P.
Jansons, C. Glavas, T. Mccaffrey, B. De Courten, P
Ebeling, D. Scott

OP19 - P442

MICRORNA AS POSSIBLE MEDIATORS OF
CELECOXIB AND GLUCOSAMINE SULFATE-
INDUCED EFFECTS ON APOPTOSIS AND
OXIDATIVE STRESS: AN IN VITRO STUDY ON
HUMAN OSTEOARTHRITIC CHONDROCYTES

S. Cheleschi, S. Tenti, I. Seccafico, N. Mondanelli, J.-
Y. Reginster, A. Fioravanti
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OP20 - P471

DIETARY INFLAMMATORY INDEX AND KNEE
STRUCTURES ON MRI AND PAIN: A 10.7-YEAR
COHORT STUDY

E Pan, J. Tian, M. Cervo, D. Scott, F. Cicuttini, G.
Jones

OP21-P188

ASSOCIATIONS OF BODY MASS INDEX, BODY
FAT PERCENTAGE AND SARCOPENIA COMPO-
NENTS WITH BONE HEALTH ESTIMATED BY
SECOND-GENERATION HIGH-RESOLUTION PE-
RIPHERAL QUANTITATIVE COMPUTED TOMOG-
RAPHY IN OLDER ADULTS WITH OBESITY

A. Gandham, J. Mesinovic, M. M. Cervo, C. Glavis, P
Jansons, C.-A. Ng, J. P Rodriguez, A. Zengin, M. P,
Bonham, P. R. Ebeling, D. Scott

OP22 - P223

HOW DOES PERIPHERAL QCT ASSESSED
MUSCLE DENSITY RELATE TO FALLS AND
FRACTURES IN LATE ADULTHOOD? FINDINGS
FROM THE HERTFORDSHIRE COHORT STUDY
(HCS)

E Laskou, L. D. Westbury, N. R. Fuggle, N. C. Harvey,
H. P. Patel, C. Cooper, K. Ward, E. M. Dennison

OP23 -P279

ARE DIETARY INTAKE AND NUTRITIONAL
STATUS OF SPECIFIC POLYUNSATURATED
FATTY ACIDS CORRELATED WITH SARCOPENIA
OUTCOMES IN COMMUNITY-DWELLING OLDER
ADULTS WITH SARCOPENIA?

J. Dupont, E. Wauters, L. Dedeyne, L. Vercauteren,
N. Amini, L. Lapauw, C. Matthys, S. Verschueren, J.
Tournoy, K. Koppo, E. Gielen

A@ B¢l 2022 VIRTUAL

OP24 - P309

ETHNIC DIFFERENCES IN MUSCLE MASS
AND GRIP STRENGTH IN A MULTI-ETHNIC UK
COHORT: ARE THEY EXPLAINED BY MARKERS
OF ADIPOSITY OR INFLAMMATION?

R. Durdin, C. Parsons, E. M. Dennison, S. Williams,
S. Jones, T. Tillin, N. Chaturvedi, C. Cooper, N. C. Har-
vey, K. A. Ward

OP25-P384

SARCOPENIA REDUCES QUALITY OF LIFE IN
THE LONG-TERM: LONGITUDINAL ANALYSES
FROM THE ENGLISH LONGITUDINAL STUDY OF
AGEING

C. Mandala, N. Veronese, L. J. Dominguez, V. M.
Brigano, W. M. Capitano, M. Fasulo, A. Fazzari, F. Pol-
licino, F. Cavaleri, A. Parrinello, L. Smith, A. Koyanagi,
M. Barbagallo

OP26 - P418

VITAMIN D SUPPLEMENTATION AND EXERCISE
FOR IMPROVING PHYSICAL FUNCTION, BODY
COMPOSITION AND METABOLIC HEALTH IN
OVERWEIGHT OR OBESE OLDER ADULTS WITH
VITAMIN D DEFICIENCY: A PILOT RANDOMIZED,
DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL

J. Mesinovic, A. Rodriguez, M. Cervo, A. Gandham,
C. Xu, C. Glavas, B. De Courten, A. Zengin, P. Ebeling,
D. Scott
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EL1
POST-FRACTURE CARE: STATE OF THE ART?

C. Cooper'?

'MRC Lifecourse Epidemiology Centre, University of
Southampton, Southampton, United Kingdom, 2NIHR
Musculoskeletal Biomedical Research Unit, Nuffield Orthopedic
Centre, University of Oxford, Oxford, United Kingdom

Fragility fractures are a significant cause of pain, long-term dis-
ability, loss of independence, and premature death in the elderly.
It is estimated that 500 million people may be affected by oste-
oporosis worldwide, which causes more than 8.9 million fragility
fractures annually. Moreover, a fracture begets other fractures -
the imminent risk of subsequent fractures is highest during the
first two years following a first fracture. This fact calls for action
to identify, assess, treat, and monitor patients who have already
sustained a first fracture. Nevertheless, approximately 80% of
sufferers remain untreated for osteoporosis, reflecting an im-
mense care gap and the need for systematic secondary fracture
prevention strategies.

To address this global care gap, the IOF launched the Capture the
Fracture® programme in 2012, to facilitate the implementation
of Post-Fracture Care Coordination Programs, such as Fracture
Liaison Services (FLS), to ensure FLSs are globally available in all
hospitals treating fracture patients.

An FLS is a multidisciplinary, coordinator-based service assess-
ing and managing patients who sustained a low trauma fracture.
The benefits are immense: studies have shown that FLS are clin-
ical- and cost-effective for healthcare systems, lowering re-frac-
tures, hospital admissions, surgical interventions, and care home
admissions.

The Best Practice Framework (BPF) published in 2012, is the CTF
internationally endorsed, peer-reviewed guidance for second-
ary fracture prevention and sets the standard for post-fracture
care. Structured as a series of 13 standards, it addresses key ele-
ments essential to FLS success as well as long-term sustainabili-
ty; and also includes aspirational goals, thus encouraging service
excellence. It also provides guidance for health care systems that
are yet to establish an FLS.

Since its launch in 2012, the CTF network has been growing ex-
ponentially with 687 FLS as of December 2021 compared to 53
FLS in 2012, and so far an estimated 425,000 patients have been
managed by FLS within the CTF network.

CTF will continue to drive improvements in the standard of care
for osteoporotic patients, by advocating for policy changes, sup-
porting FLS implementation and sustainability, and setting state-
of-the-art standards in post-fracture care.
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EL2

HOW CAN ARTIFICIAL INTELLIGENCE IMPACT THE
MANAGEMENT OF MUSCULOSKELETAL DISEASES?

H. P. Dimai’

"Division of Endocrinology & Diabetology; Dept. of Internal
Medicine; Medical University of Graz, Graz, Austria

The term “Artificial Intelligence (Al)“ was introduced in associa-
tion with a research workshop that was carried out in Dartmouth
(NH, USA) in 1956. Leading experts from disciplines including
mathematics, computer science and communication theory dis-
cussed what they believed to be the most urgent problems to be
solved before further progress in Al could be realized. Overall, this
conference fell short of the participants’ expectations, but it was
nonetheless the initial spark for future research related to Al. One
of the main obstacles that had to be overcome was the lack of
computational power, which fortunately started growing almost
exponentially in the early 2000s, more or less in parallel with the
tremendous growth of healthcare data, and particularly medical
imaging data.

In general, the term Al denotes a field in computer science which
enables computers to simulate different aspects of human intel-
ligence, such as natural language understanding, pattern recogni-
tion or data driven learning. Subsets of Al are machine learning
(ML), and deep learning (DL), with the former denoting the ability
of a system to learn automatically from past data without explic-
itly programming, and the latter being a class of ML using com-
plex multilayered neural networks, similar to the human brain. In
order to train such convolutional neural networks (CNN), massive
amounts of training data are required.

At present, the impact of Alin the management of musculoskeletal
diseases becomes obvious by its increasing use in imaging-based
diagnostics. In this regard, one of the biggest challenges is im-
age classification, the procedure of which can be divided into
two different categories: pixel-based and object-based. Digitized
images consist of pixels which provide spectral information. The
more spectral information can be “extracted” from a single pixel,
the higher the spectral resolution and the information retrieved.
Pixel-based classification on its own lacks spatial information,
which means that information of nearby pixels is not taken into
account. This limitation can be overcome by object-based classi-
fication, which can include other pixels and therefore also regions
of pixels to classify specific items, such as (parts of) a fracture
line within otherwise healthy bone. It should be noted though that
the term “object” used in this context only denotes contiguous re-
gions of pixels, but not the “target object” itself (such as a tumor
or fracture line). Currently, object-based classification approach-
es are the most widely used, but before these data can be entered
into one of the image classification algorithms, they must be pre-
processed. Among the currently available image classification
algorithms, CNNs are the most popular ones.
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One of the mainstays of Al supported applications in musculo-
skeletal diseases is imaging based detection of skeletal trauma.
This is not surprising, as it has been shown that fracture detection
error rate can be as high as 30%, even for expert radiologists. In
addition, radiologists are not necessarily always available in trau-
ma emergency rooms, meaning that skeletal images are interpret-
ed by non-radiologists, and this even under time pressure. Using
different methods, such as conventional radiography or comput-
ed tomography, CNN-based algorithms presently play the main
role in detection of fractures at the spine, the hip or other skeletal
regions. However, so far there is no convincing evidence availa-
ble that clinical performance of such algorithms would surpass
detection rates of radiologist experts. Nevertheless, in a recently
published study it has been demonstrated that in abdominal and
thoracic CT scans, taken for reasons other than skeletal trauma
detection, a considerable number of otherwise missed vertebral
fractures could be detected.

In another CNN-based study, automatic identification and classi-
fication of hip fractures was investigated. It was found that sen-
sitivity and specificity of the model applied achieved expert-level
at the very least. Similar results were found in various studies for
other fractures such as the proximal humerus, fractures around
the knee joint or the malleolar region.

In the context of morphometric vertebral fracture detection,
conventional radiographs still constitute the mainstay in day-to-
day practice. Given that a considerable percentage of vertebral
fractures are missed even by radiologists, the development of Al
supported vertebral fracture detection tools is warranted. In this
regard, it was shown recently that accuracy, sensitivity, and speci-
ficity of such a tool is at least non-inferior to orthopedic surgeons.

Diagnosis of osteoporosis supported by Al models has been
investigated in quite a number of studies, most of which were
based on bone mineral density (BMD) as assessed by dual X-ray
absorptiometry (DXA) and classified according to the WHO cate-
gories. It is of note that in one study outcome was improved by
applying a novel data preprocessing method which was able to
boost CNN performance.

Al supported algorithms have been used to assess bone proper-
ties, such as fracture load, microarchitecture and bone mineral
density (BMD) at the lumbar spine, the hip and the total body. As
for BMD, in some studies otherwise promising results remained
of limited relevance, as the method for defining the ground truth
(i.e. thresholds for osteoporotic, osteopenic or normal BMD) was
quantitative computed tomography (qCT) instead of DXA.

Osteoarthritis (OA) of the knee has been investigated in several
studies using Al supported imaging. In this context, early detec-
tion of degenerative changes of the knee cartilage is one of the
main challenges. Conventional radiography still is the gold stand-
ard for quantification of degenerative changes, such as narrowing
of joint space width and its grading according to Kellgren-Law-
rence (KL). Consequently, most studies have been performed us-
ing conventional radiographs. For example, in one study it was
investigated how an Al supported model affects physicians’ per-
formance in terms of inter-observer variability at assessing KL
grades and their accuracy when interpreting plain radiographs. It
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was found that use of such a model clearly increases overall ac-
curacy, and consistency between physicians, respectively. In an-
other study, the performance of five different ML classifiers was
compared regarding accuracy and KL grading, and the CNN based
model was shown to be superior to all other tested classifiers.

Aside from indications listed above, the use of Al-supported tools
(including MRT) in clinical workflows of musculoskeletal diseas-
es has also been investigated in various other conditions such as
rheumatoid arthritis, spondylolisthesis or meniscus tears.

In conclusion, there are aspects in support of integrating Al based
imaging tools into daily clinical practice, even if diagnostic perfor-
mance of such tools does not always result in meaningful improve-
ment compared to expert radiologists. Reducing reading time and
reducing fatigue and stress among musculoskeletal radiologists
(or non-radiologists) could be some of them. In view of the poten-
tial which is inherent to further developments in computer and Al
technologies, benefits to health care systems, including patients
and healthcare personnel, are likely to become more visible and
meaningful in the near future. There is, however, a clear need for
high quality clinical research in this field. This could be achieved,
e.g., by an internationally consented “best practice framework”
to guide industry- as well as investigator-initiated trials related to
the clinical use of Al in healthcare.
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PLI

CAN WE EXPECT NEW CHEMICAL ENTITIES FOR
THE MANAGEMENT OF OSTEOPOROSIS IN THE
COMING YEARS?

M. McClung'

"Oregon Osteoporosis Center; Mary McKillop Center for Health
Research/Australian Catholic University, Portland, OR, United
States

Multiple therapies with different mechanisms of action are avail-
able to reduce fracture risk in patents with osteoporosis. Current
therapies include potent inhibitors of bone remodeling and pow-
erful activators of bone formation. However, none of our current
drugs are ideal treatments. Anti-remodeling agents do not restore
bone architecture, and long-term treatment may be associated
with serious adverse events. The bone forming activity of osteo-
anabolic therapies is transient, and with all drugs, benefits are
lost when treatment is discontinued. No therapy or sequence of
therapies “cures” osteoporosis. This provides an opportunity for
the development of new chemical entities to enrich our menu of
treatment options.

The “ideal” therapy would be one that normalizes bone mass
while reconstructing the deranged skeletal architecture, is ad-
ministered in a convenient fashion, and is not associated with
serious side effects. Several novel chemical entities have shown
therapeutic promise in early-stage pre-clinical development as
have molecules that regulate stem cell differentiation into an os-
teogenic lineage, activate Wnt/B-catenin signaling to induce bone
formation or inhibit cellular senescence. Mesenchymal stem cell
therapy and extraskeletal therapies to improve muscle mass and
function to reduce fall risk and injury have theoretical potential.

Important limitations to bringing new clinical entities into clini-
cal practice include regulatory hurdles, possible off-target effects
and other safety issues, potential ethical problems with stem cell-
based therapies, the cost of drug development and then the ac-
ceptance and use of the new drug in the marketplace.

So, will we have new chemical entities for the management of
osteoporosis in the coming years? Despite significant challenges,
the prospect for having new drugs in the future is bright. For those
us who believe in the power of science, the answer to the question
is an unqualified YES.

PL2

UPDATE ON THE MANAGEMENT OF PATIENTS AT
IMMINENT RISK OF FRACTURE

N. Harvey'

"™RC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom
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There is increasing support for the greater efficacy and more rapid
action of anabolic agents compared with antiresorptives for the
prevention of fragility fractures. This development has led to the
concept of stratifying patients for different treatments according
to baseline fracture risk, for example as set out by recent rec-
ommendations from |OF and ESCEQO. It is apparent that there are
several routes to achieving a very high fracture risk, which usually
requires the combination of several risk factors together with old-
er age. Particular contributors might be high dose glucocorticoid
treatment or a recent fracture. Several approaches have been
developed to characterise either fracture risk over a short time
period, usually 2 years, or to quantify the excess risk consequent
to an index fracture in the prior 2 years. The most well developed
strategy is the modification of FRAX® probability to account for
recency and site of fracture. In this lecture, | will describe the clin-
ical problem and associated burden, and secondly the approach-
es to stratification of treatment according to baseline fracture risk
and the associated algorithms. | will end with practical thoughts
for the implementation of this approach in clinical practice.

PL3

ADDED VALUE OF THE NEW VERSION OF THE
FRAX® ALGORITHM

E. McCloskey'

'MRC Versus Arthritis Centre for Integrated research in
Musculoskeletal Ageing, Mellanby Centre for Musculoskeletal
Research, Department of Oncology & Metabolism, University of
Sheffield, SHEFFIELD, United Kingdom

The assessment of fracture risk now plays an integral part in
the clinical management of osteoporosis, facilitated by the
widespread availability of fracture risk assessment tools such
as FRAX®. In contrast to many clinical tools derived in single
cohorts, FRAX was derived from a comprehensive analysis of
variables within a number of international cohorts with the aim
of identifying risk factors that performed equally well in different
population settings and were independent of other selected risk
variables, including bone mineral density (BMD). The resulting
algorithm incorporated a small number of well-validated risk fac-
tors that are relatively easy to capture in routine clinical practice.
The small number of factors has also been seen as a limitation
of the tool. Currently, a number of developments are underway to
complement and develop the core algorithm at the centre of FRAX
and these are outlined below.

Post-FRAX adjustments - These adjustments are usually derived
from single or relatively few cohorts without the ability to under-
take the full international and independent validation conducted
for the core FRAX risk factors; the adjustments should be regard-
ed as ‘illustrative’ of the impact of additional information about
the individual undergoing fracture risk evaluation. Adjustments
include taking account of recency of fracture, including the site
of fracture and time since fracture; trabecular bone score (TBS);
glucocorticoid dose; discordance between lumbar spine and fem-
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oral neck BMD; a history of falls. For example, in a 70 year old
German women with BMI of 24kg/m? and a prior fracture as her
only risk factor, the major osteoporotic and hip fracture proba-
bilities would increase from 16% to 25% and from 6.1% to 8.8%
respectively if the prior fracture was a vertebral fracture within
the last 6 months.

Updating the core FRAX algorithm (FRAX-2) - this development
aims to optimise and update the core algorithm with respect to
current and novel risk factors. The basis for this exercise involves
over 60 cohorts comprising over 2.1 million participants with a
follow-up of approximately 20 million years and over 110,000
documented incident major osteoporotic fractures. For each
known and candidate risk factor for fracture, multivariate hazard
functions of fracture (hip and major osteoporotic fracture) will be
tested including potential sex-specific differences in risk factor
weights. After meta-analyses of the cohort-specific beta coeffi-
cients for each risk factor, models comprising 10-year probability
of hip and major osteoporotic fracture, with or without femoral
neck bone mineral density, will be computed to provide a frame-
work for FRAX-2, thus enabling enhanced assessment of fracture
risk in the relatively near future.

PL4

CROSSTALK BETWEEN THE IMMUNE SYSTEM AND
THE SKELETON

M. Rauner’

"Department of Medicine Ill, Medical Faculty of the Technische
Universitat, Dresden, Germany

Osteoimmunology describes the interactions between the im-
mune system and bone. Osteoimmunology in action is best ex-
emplified in humans with chronic inflammatory rheumatic diseas-
es, in which the chronic hyperactivation of the immune system
leads to local and systemic bone loss. Therein, various subsets
of activated T cells, in particular Th1 and Th17 cells, which pro-
duce pro-inflammatory cytokines such as TNF, IL-1b, IL-6, and
IL-17, have been shown to activate osteoclasts directly and in-
directly via the stimulation of RANKL production by stromal cells
and drive bone loss. Moreover, restoration of bone erosions is
hampered by the suppression of Wnt signaling, a key promoter
of osteoblast function. However, not only T cells alter bone turn-
over, but also macrophages, neutrophils, and other white blood
cell subsets have specific roles during inflammatory bone loss.
On top of that, autoantibodies such as ACPA have been shown to
be critical inducers of osteoclastogenesis, potentially explaining
bone loss that is sometimes observed even before the manifes-
tation of overt autoimmune disease. Osteoimmunology, however,
is not only a one-way street of immune cells affecting bone turn-
over. In fact, osteoblasts, osteocytes, and osteoclasts modulate
the genesis of lymphocytes, neutrophils, and platelets, and play a
crucial role in the maintenance of hematopoietic stem cells. Thus,

@ (O I0F-ESCEO

2022 VIRTUAL

manifold bidirectional interactions exist between the immune and
skeletal systems and understanding their interactions may help
discover new ways to treat inflammatory bone loss.

PLS

HOW LONG SHOULD WE TREAT OSTEOPOROTIC
PATIENTS UNDER SEQUENTIAL THERAPY

T. Thomas'?

'Department of Rheumatology, Hopital Nord, CHU Saint-Etienne,
Saint-Etienne, France, 2INSERM U1059, Université de Lyon,
Université Jean Monnet, Saint-Etienne, France

There is now good evidence that anabolic compared with antire-
sorptive therapies provide greater rapidity of action and magni-
tude of effect for fracture risk reduction. Therefore, and whenever
possible sequential therapy with the use of an anabolic agent
as the initial treatment for patients at very high fracture risk, fol-
lowed by maintenance with antiresorptive agent, offers to date
the most effective strategy. An interesting and remaining ques-
tion is the duration of such a strategy as the duration of treatment
with teriparatide, the first available anabolic agent was initially
limited by safety concerns. We will review the evidence that sug-
gests that 24 months is actually a reasonable time frame over
which to recommend teriparatide use. Similarly, we will review
the studies supporting the current concept of a short term use of
other available anabolics, i.e. abaloparatide and romosozumab,
Then, we will discuss whether the duration of antiresorptive ther-
apies as the second leg of sequential therapy could rely on similar
approach as their first line use, including treat to target based on
BMD monitoring.

PLé
CALCIUM AND VITAMIN D - BOTH OR NEITHER?

B. Dawson-Hughes'

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

We shall consider whether supplemental calcium and vitamin D,
alone or in combination, affect risk of falls and fractures in older
adults.

Falls

There is little basis for predicting that calcium intake would affect
fall risk and little evidence that it does. In contrast, inadequate
vitamin D status is expected to influence fall risk because vitamin
D is important for muscle strength and balance, both of which
are predictors of falls. Clinical trial evidence however is decid-
edly mixed. Treatment with vitamin D alone has reduced fall risk
in adults with vitamin D insufficiency and deficiency. In contrast,
recent mega-trials, conducted largely in adults who were replete
in vitamin D, as indicated by having 25-hydroxyvitamin D levels
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above =50 nmol/L, have found that supplemental vitamin D had
no net effect on fall risk. Moreover, several trials have indicat-
ed that supplement-induced intra-trial 25-hydroxyvitmain D levels
of 100 nmol/L and higher may increase fall risk. Pending further
clarification, it is advisable to maintain the 25-hydroxyvitamin D
level of older adults in the range of 50 to 100 nmol/L (20-400 ng/
ml) to minimize fall risk.

Fractures

Both calcium and vitamin D have a physiologic role in bone re-
modeling and bone loss and they are therefore reasonable candi-
dates to influence fracture risk. A meta-analysis of clinical trials
testing calcium alone did not document a significant effect of
supplemental calcium on fracture risk. Numerous clinical trials
have tested the effect of various doses of vitamin D either alone
or with calcium on fracture risk, with divergent results. Early tri-
als tended to test moderate doses of vitamin D, around 800 U
per day, together with 1000 mg per day of calcium. More recent
large trials have generally tested larger doses of vitamin D, given
at intervals ranging from daily to monthly to every 3 or 4 months,
to annually - all without added calcium. The emerging consensus
from meta-analyses is that vitamin D plus calcium is effective in
lowering fracture risk whereas vitamin D alone is not. It remains
unclear whether the effectiveness of calcium plus D observed in
early trials relies on the modest daily dosing of vitamin D for its
efficacy or whether the calcium per se is essential for the positive
outcome. It is clear that intermittent dosing with large amounts
of vitamin D alone in generally replete elders has either a null ef-
fect or can be harmful.

Current evidence supports use of modest daily doses of vitamin D
together with calcium to reduce risk of falls and fracture in older
adults with inadequate usual intakes and/or levels of these nu-
trients.

PL/
SKELETAL AND EXTRASKELETAL EFFECTS OF FGF23
D. Haffner’

"Department of Pediatric Kidney, Liver and Metabolic Diseases,
Hannover Medical School, Hannover, Germany

Fibroblast growth factor (FGF) 23 is a bone-derived endocrine-act-
ing phosphaturic hormone Its levels are increased in X-linked hy-
pophosphatemia (XLH) and various other hereditary or acquired
diseases associated with FGF23-induced renal phosphate wasting
as well as in chronic kidney disease (CKD). Expression of FGF23
is predominantly regulated by serum phosphate and calcitriol. In
the setting of normal kidney function excessive FGF23 levels re-
sult in hypophosphatemia and consecutive impaired apoptosis of
hypertrophic chondrocytes in the growth plate (i.e. rickets) and
osteomalcia. Experimental studies suggest that excessive FGF23
levels can impair linear growth and cause premature closure of
cranial sutures (i.e. craniosynostosis) in XLH via increased FGFR
receptor 2 and 3 signaling. In the setting of CKD, FGF23 levels
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are progressively rising as kidney function declines in order to
maintain phosphate homeostasis. FGF23 excess is associated
with pathological cardiac remodeling, vascular alterations, and
increased cognitive risk in CKD patients. Clinical and experimen-
tal studies addressing other FGF23-mediated complications of
kidney failure, such as hypertension and impaired bone mineral-
ization, show partly conflicting results, and the causal relation-
ships are not always entirely clear. This review will summarize
regulators of FGF23 synthesis in various diseases and the main
organ dysfunctions related to high FGF23 levels. Finally, potential
treatments to target excessive FGF23 in various diseases will be
discussed.

PL8

HOW TO TREAT BONE FRAGILITY IN CHRONIC
KIDNEY DISEASE

J. B. Cannata-Andia’

Oviedo University, Oviedo, Spain

Bone fragility fractures represent an important negative compli-
cation of chronic kidney disease (CKD), particularly in the more
advances stages of the disease, with a prevalence and incidence
much higher than the general population, leading to negative out-
comes such as a poor quality of life and increased risk of mor-
tality.

In the pathogenesis of fragility bone fractures in CKD patients, two
aspects play an important role: the abnormalities of bone turno-
ver inherent to the renal osteodystrophy plus the bone loss re-
lated to the age-driven osteoporosis, a combination that greatly
decreases bone strength and increases bone fragility fractures,
one the most important components of the CKD bone and mineral
disorders (CKD-MBD).

The pathogenesis of the CKD-MBD syndrome and the negative
consequences of high and low bone turnover will be analysed. In
addition, the current strategies for the management of the bone
fragility fractures in CKD such as the control of Biochemical and
imaging parameters of CKD-MBD will be addressed, analysing the
benefits and limitations of the available therapeutic strategies at
the different stages of CKD.
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PLY

MUSCLE AND JOINT: SARCOPENIA AND
OSTEOARTHRITIS

R. Chapurlat’

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

Osteoarthritis and sarcopenia are the most frequently described
musculoskeletal disorders in older persons but the relationship
between these conditions and their functional and cellular causes
are complex. We wanted to identify the links between osteoar-
thritis and sarcopenia described 1-in clinical studies, 2-in in vitro
studies, and 3-the available treatment strategies for both condi-
tions.

Electronic databases were used for the literature search of all
studies investigating the relationship between sarcopenia and the
presence of concomitant osteoarthritis.

We have found a limited number of clinical and morphometric
studies on the complex relationship between osteoarthritis and
sarcopenia. Studies present a number of methodological limita-
tions due to definition and assessment of both entities. Low lean
mass is one of the main actors of this cross-talk between muscle
and bone, and adipose tissue plays a major role that had been
underestimated. Bone Morphogenetic Proteins and myostatin
pathways are key mediators and play an important role in both
muscle and bone homeostasis.

Common therapeutic recommendations are still missing. There
is a need for good quality prospective studies on concomitant
sarcopenia and osteoarthritis, more translational research, and
pharmacological and non-pharmacological therapies in order to
describe common denominators for the management of sarcope-
nia, osteoarthritis, and their comorbidities.

PL10

HEALTH ECONOMICS IN OSTEOPOROSIS: WHICH
MODEL FOR WHICH ASSESSMENT

M. Hiligsmann'

"Department of Health Services Research, CAPHRI Care & Public
Health Research Institute, Maastricht University, Maastricht,
Netherlands

Considering the limited availability of healthcare resources
alongside major innovations in the management of osteoporosis,
health economics analysis has played an increasing important
role in decision-making in osteoporosis. This session will intro-
duce types of health economic analyses (in particular cost of
iliness, cost-effectiveness, budget impact analysis, preference
research) and discusses their roles and value in research and de-
velopment, and reimbursement decisions. It will further introduce
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main results and challenges of economic studies conducted in
the field of osteoporosis, including for the assessment of the bur-
den of osteoporosis, the cost-effectiveness of anti-osteoporosis
interventions (such as drugs), the benefits of fracture liaison ser-
vice or the potential role in determining intervention thresholds.
It will finally provide some recommendations for the appropriate
conduct and reporting of health economic studies, and will con-
clude by summarizing which model is appropriate for which as-
sessment.

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



WORLD CONGRESS
ON OSTEOPOROSIS,

OSTEOARTHRITIS AND |IOF-ESCEO
MUSCULOSKELETAL

DISEASES 2022 VIRTUAL

Abstract Book
Oral Communications Abstracts

VIRTUALWCO-IOF-ESCEO.org




ORAL COMMUNICATIONS ABSTRACTS |

OCl1

COMPARATIVE EFFECTIVENESS AND
CARDIOVASCULAR SAFETY OF ABALOPARATIDE
AND TERIPARATIDE IN POST-MENOPAUSAL
WOMEN NEW TO ANABOLIC THERAPY: A US
REAL-WORLD DATABASE STUDY

F. Cosman’, C. Cooper?, Y. Wang?, B. Mitlak?, S.
Varughese?, S. Williams?®

"Columbia University, New York, United States, ZUniversity of
Southampton, Southampton, United Kingdom, 3Radius Health,
Inc., Boston, United States

Objective: To evaluate real-world effectiveness of abaloparatide
(ABL) vs. teriparatide (TPTD) on nonvertebral fractures (NVF) and
CV safety (NCT04974723).

Material and Methods: This retrospective cohort study used pa-
tient level claims data [Symphony Health, IDV® (Integrated Data-
verse)] including women =50 years with >1 prescriptions of ABL
or TPTD and no prior anabolic therapy. The primary objective was
to evaluate effectiveness of NVF risk reduction for ABL vs. TPTD
with secondary objective of CV safety. Index was the date of the
initial prescription dispensed at any time between May 1, 2017-
July 31, 2019. Comparative effectiveness was evaluated in pro-
pensity score (PS) matched cohorts, including time to first NVF
within 19 months of index. Comparative CV safety included MACE
(Major Adverse Cardiac Events: composite endpoint of new MI,
stroke, and CV death following hospitalization) and MACE plus
heart failure (HF). Cox proportional hazards model was used to
compare the time to first fracture or CV event between two co-
horts.

Results: 1:1 PS-matching yielded 11,616 patients (pts) in each
cohort. Overall median (interquartile age range) was 67 (61, 75)
years; 25.6% had a history of fracture. Over 19 months, 335 pts in
the ABL cohort and 375 in the TPTD cohort had a NVF [HR (95%
Cl): 0.89 (0.77,1.03)] and 121 and 154 pts, respectively, had a hip
fracture [HR (95% Cl): 0.78 (0.62, 1.00)]. This pattern of numeri-
cally lower events with ABL was consistent in sensitivity analyses
of anabolic treatment duration and when excluding pts with prior
denosumab or zoledronic acid use. CV event rate was similar
between ABL and TPTD cohorts: MACE [HR (95% Cl): 1.00 (0.84,
1.20)] and MACE+ HF [HR (95% CI): 1.05 (0.93, 1.19)].

Conclusions: In this retrospective real-world database study of
pts initiating ABL or TPTD, ABL was comparable to TPTD in the
prevention of NVF, resulted in fewer hip fractures and demons-
trated similar CV safety.

Funding: Radius Health, Inc.

Disclosures: BM, SAW, SV, and YW are employees and sharehol-
ders of Radius. FC reports grants and personal fees from Radius
Health and personal fees from Amgen, Haoma Medical, Pfizer/
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Myovant, Obseva, and Biocon. CC reports personal fees from Al-
liance for Better Bone Health, Amgen, Eli Lilly, GSK, Medtronic,
Merck, Novartis, Pfizer, Roche, Servier, Takeda and UCB.

OC2

USE OF ROMOSOZUMAB IN THOSE WHO
EXPERIENCED AN ON-STUDY FRACTURE: RESULTS
FROM THE RANDOMISED FRAME AND ARCH
PHASE 3 TRIALS

J. Lane', F. Cosman?, B. Langdahl?, M. Stone*, M. Oates?,
J. Timoshanko®, Z. Wang?®, C. Libanati’, A. Kurth®

'HSS Ambulatory Care Center, New York, United States, 2Columbia
University, New York, United States, *Aarhus University Hospital,
Aarhus, Denmark, “University Hospital Llandough, Cardiff and
Vale University Health Board, Cardiff, United Kingdom, SAmgen
Inc., Thousand Oaks, CA, United States, *UCB Pharma, Slough,
United Kingdom, UCB Pharma, Brussels, Belgium, ®Department
of Orthopaedic and Trauma Surgery, Marienhaus Hospital Mainz,
Major Teaching Hospital of the University Mainz, Mainz, Germany

Objective: In this post hoc analysis of results from the FRAME
(NCT01575834) and ARCH (NCT01631214) phase 3 trials,"? we
evaluated romosozumab (Romo) safety in patients (pts) who ex-
perienced an on-study clinical fracture (fx).

Materials and Methods: Postmenopausal women with OP were
randomised to receive Romo 210 mg monthly (QM) or compara-
tor (FRAME: placebo [PBO] QM; ARCH: alendronate [ALN] 70 mg
weekly) for 12 months (M) followed by antiresorptive therapy
(FRAME: denosumab; ARCH: ALN). In pts who experienced clini-
cal fx during the trials, we report relationship to timing of Romo
dose after fx, treatment emergent adverse events (TEAEs) and
specific skeletal AEs.

Results: Occurrence of on-study clinical fx was lower with Romo
vs PBO in FRAME (Romo: 58/3589; PBO: 92/3591) and with Romo
vs ALN in ARCH (Romo: 79/2046; ALN 110/2047). The most
common first clinical fx was of the radius (about 30%) in both
FRAME (Romo: 22/58; PBO: 27/92) and ARCH (Romo: 28/79; ALN:
33/110). Fx occurred with no specific pattern relative to the timing
of Romo administration. Following a fx, the next Romo dose was
administered after a median of 15 days (mean: 21 [range: 0-159])
in FRAME and 14 days (mean: 21 [range: 0-197]) in ARCH.

The number of pts who discontinued after clinical fx was low
(FRAME: 3 Romo, 5 PBO; ARCH: 3 Romo, 13 ALN). Overall and
serious TEAEs in pts with a clinical fx are reported (Table). No
TEAEs of interest related to fx healing or skeletal AEs (nonunion,
malunion, delayed healing, chronic pain, osteomyelitis) were re-
ported by Romotreated pts in either trial through to end of study
in ARCH and 36M in FRAME.
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Conclusion: Fewer clinical fx occurred during the first year in Ro-
mo-treated pts compared with comparator groups in both FRAME
and ARCH. Continued Romo administration did not appear to de-
lay fx healing or contribute to reports of other skeletal AEs in pts
who sustained a clinical fx.

References: 1. Cosman F. NEJM 2016;375:1532-431; 2. Saag K.
NEJM 2017;377:1417-27.

Acknowledgements: Funded by UCB Pharma and Amgen Inc.
Medical writing by Costello Medical.

Disclosures: JL: received grants from Radius and Merck; served
on the speakers’ bureau for UCB Pharma; FC: received institutional
grants and research support from Amgen and from Radius Health;
served as a consultant for Amgen and Radius Health; served on
the speakers’ bureaus for Amgen and Radius Health; BL: received
fees and honoraria for lectures and advice from Amgen, Eli Lil-
ly, Gedeon-Richter, Gilead, and UCB Pharma; research grants for
Aarhus University Hospital from Amgen Inc. and Novo Nordisk;
MS: payments received for lectures and Advisory Boards for UCB,
Amgen and Gedeon Richter; MO: employee and stockholder of
Amgen; JT: employee and shareholder of UCB Pharma; ZW: em-
ployee and stockholder of Amgen; CL: employee and shareholder
of UCB Pharma; AK: served as a consultant for Amgen, UCB, Eli
Lilly, Theramax; served on the speakers’ bureaus for Amgen, UCB,
Eli Lilly, Theramax.

OC3

CONCOMITANT PPl USE NEGATES ORAL
BISPHOSPHONATE ANTI-FRACTURE EFFICACY:
A POST HOC ANALYSIS FROM A RANDOMIZED
CONTROLLED TRIAL OF CLODRONATE

E. McCloskey', N. C. Harvey? M. Lorentzon®, L.
Vandenput?, E. Liu4, J. A. Kanis* H. Johansson?®
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'MRC Versus Arthritis Centre for Integrated research in
Musculoskeletal Ageing, Mellanby Centre for Musculoskeletal
Research, Department of Oncology & Metabolism, University
of Sheffield, SHEFFIELD, United Kingdom, *MRC Lifecourse
Epidemiology Centre, University of Southampton, Southampton,
United Kingdom, *Sahlgrenska Osteoporosis Centre, Department
of Internal Medicine and Clinical Nutrition, Institute of Medicine,
Sahlgrenska Academy, University of Gothenburg, Gothenburg,
Sweden, “Mary McKillop Institute for Health Research, Australian
Catholic University, Melbourne, Australia

Objectives: Oral bisphosphonates are frequently co-prescribed
with antacid drugs that may interact with bisphosphonate an-
ti-fracture efficacy [1], We explored the relationship between
antacid use and clodronate efficacy on osteoporotic fracture risk
within a well-documented, randomised, placebo-controlled study.

Material and Methods: Concurrent medication use at baseline
was used to identify those prescribed proton pump inhibitors
(PPI), histamine 2 receptor antagonists (H2RA) or other antacids
(0AA).

Results: Of 5212 women recruited to the trial, 1339 (25.7%) were
taking at least one antacid at entry, of whom 451 took H2RA
(8.7%), 436 took PPI (8.4%) and 652 took OAA (12.5%, predom-
inantly [89%] sodium alginate-based products). There was no
significant difference in baseline antacid exposure between the
clodronate and placebo groups and, as previously reported, cl-
odronate was associated with a 23% reduction in osteoporotic
fractures (HR 0.77, 0.63-0.93, p=0.002). In the placebo group,
none of the antacid classes were significantly associated with
future osteoporotic fracture risk over the three year intervention
study. In contrast, in the clodronate arm, while OAA and H2RA
had no statistically significant effect on fracture risk, PPl was
associated with a 2.13-fold increase (95%Cl 1.44-3.16, p=0.001).
Thus, the anti-fracture efficacy of clodronate in women not us-
ing PPl was substantial (HR 0.72, 95%Cl 0.59-0.88, p=0.002) but
with no apparent fracture reduction in women using PPI (HR 1.16,
0.69-1.97, NS). The p-value for interaction between PPl use and
clodronate efficacy was 0.09.

Conclusion: In this post hoc analysis, the efficacy of oral clodro-
nate to reduce fracture risk was inhibited in the presence of con-
comitant PPl use, consistent with the observation by Abrahamsen
and colleagues. While the mechanism is unclear, this potentially
clinically significant observation requires further exploration in
studies of commonly used bisphosphonates.

Reference: 1. Abrahamsen B et al (2011) Proton pump inhibitor
use and the antifracture efficacy of alendronate. Arch Intern Med
171:998-1004
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OC4

FRACTURE RISK IN WOMEN WITH OSTEOPOROSIS
TREATED WITH GASTRO-RESISTANT RISEDRONATE
VERSUS IMMEDIATE RELEASE RISEDRONATE OR
ALENDRONATE: A CLAIMS DATA ANALYSIS IN THE
UNITED STATES

J. A. Eisman’, B. Cortet?, A. Alam?, M. Boolell3, J. Heroux?,
R. lonescu-Ittu?, F. Vekeman?, F. Thomasius®

'Garvan Institute of Medical Research, Sydney, Australia, 2Service
de Rhumatologie, Hopital Salengro, Lille, France, *Theramex,
London, United Kingdom, *STATLOG, MONTREAL, Canada,
SFrankfurter Hormon und Osteoporosezentrum, Frankfurt,
Germany

Objective(s): Risedronate (Ris) in immediate release (IR) and
gastro-resistant (GR) formulations and alendronate (Ale; IR for-
mulation) are commonly used therapies by women diagnosed
with osteoporosis (OP) in the US. We compared risk of fractures
between women initiated on GR Ris and those initiated on (a) IR
Ris and (b) Ale.

Material and Methods: Women aged > 60 yr with > 2 oral bisphos-
phonate (OBPs) prescription fills having an OP diagnosis and/
or history of fracture were selected from a US claims database
(2009-2019). The index date and study cohorts (GR Ris, IR Ris,
Ale) were defined based on the first observed OBPs dispensing.
Women were followed for 1 yr post-index date. All eligible wom-
en initiated on GR Ris were analyzed (N = 1,080). Comparator
cohorts were randomly selected from eligible women initiated
on IR Ris and Ale to match the index year distribution of women
initiated on GR Ris (with 1:1 and 13:1 selection ratios, respective-
ly). Incidence rate ratios (IRRs) adjusted for pre-index covariates
were used to compare risk of fractures between GR Ris and IR Ris/
Ale; overall and in women with high fracture risk due to older age
or comorbidity/medications.

Results: Women in the GR Ris, IR Ris and Ale cohorts were fol-
lowed on average for 3.0, 3.2, and 3.2 yr, respectively (mean age:
69, 69, and 70 yr). Unadjusted rates of any fracture per 1,000
women-yr were highest among women aged >70 yr (GR Ris: 67
vs. 58 among women aged 265 yr, 60 among those at high risk
due to comorbidity/medications, and 51 among any GR Ris; IR Ris:
97 vs. 88, 77, 65; Ale: 102 vs 87, 80, 67; respectively). Adjusted
IRRs for GR Ris vs IR Ris /Ale generally indicated lower risk of
fracture for the GR Ris (IRRs <1; Figure). IRRs were statistically
lower for GR for pelvis fractures in the full cohorts and for select
fracture categories among high-risk women due to older age (e.g.,
any facture, pelvis, wrist/arm) or comorbidity/medication (i.e.,
pelvis) (Figure).
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Conclusions: The study results suggest GR Ris is associated with
a lower risk of fracture than IR Ris or Ale among women with OP
who have higher baseline risk of fracture. Further studies are
needed to investigate possible mechanisms that mediate a re-
duction in risk of fracture with GR formulations.

Disclosures: The study was funded by Theramex.
Figure. Fracture risk IRRs for GR Ris vs (a) IR Ris and (b) Ale

Conflict of interest disclosures: JAE has received grant support
and/or consultant fees from Amgen, MSD, Lilly, Theramex. BC has
received grant support and/or consultant fees from Amgen, No-
vartis, MSD, Alexion, Aptissen, Expanscience, Ferring, Lilly, Kyo-
wa-Kirin, Novartis, Roche diagnostics, Sublimed, Theramex, UCB,
Viatris and is a board member in UCB. AA and MB are employees
of Theramex, which has funded this study. JH, RIl, and FV are em-
ployees of STATLOG, a consultancy company that has received
funds from Theramex for the conduct of this study. FT reports
personal fees, consultancy, lecture fees and honoraria from AM-
GEN, Fresenius, Gedeon-Richter, Hexal, HOLOGIC, Kyowa-Kirin,
Stadapharm, Theramex, UCB outside abstract work.
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OC5

FRACTURES INCREASE EARLY AND LONG-
TERM MORTALITY IN CANCER PATIENTS: A
POPULATION-BASED COHORT STUDY

C.Ye', W. D. Leslie? S. Al-Azazi?, L. Yan? L. M. Lix% P.
Czaykowski?, H. Singh?

"University of Alberta, Edmonton, Canada, 2University of Manitoba,
Winnipeg, Canada

Objective: Currently there are no population-based data among
cancer patients on post-fracture mortality risk across a broad
range of cancer diagnoses. Our objective was to estimate the
association of fracture with mortality in cancer survivors.

Methods: Using Manitoba Cancer Registry data we identified all
women and men with cancer diagnosed between January 1, 1987
and March 31, 2014. We then linked cancer data to Manitoba
Health healthcare administrative data and ascertained fractures
after cancer diagnosis and mortality to March 31, 2015. Hazard
ratios for all-cause mortality in those with versus without fracture
were estimated from time-dependent Cox proportional hazards
models adjusted for multiple covariates.

Results: The study cohort consisted of 122,045 cancer patients
(median age 68 years, IQR 58-77, 49.2% female). During the medi-
an follow up of 5.8 years from cancer diagnosis, we ascertained
7120 (5.8%) major fractures. All fracture sites, except for the
forearm, were associated with increased mortality risk, even after
multivariable adjustment. Excess mortality risk associated with
a major fracture was greatest in the first year after fracture (HR
2.42, 95% Cl 2.30-2.54) and remained significant >5 years after
fracture (HR 1.60, 95% CI 1.50-1.70) and for fractures occuring
>10 years after cancer diagnosis (HR 1.93, 95% Cl 1.79-2.07).

Conclusion: Fractures among cancer patients are associated with
increased all-cause mortality. This excess risk is greatest in the
first year and persists more than 5 years post-fracture; increased
risk is also noted for fractures occurring up to and beyond 10
years after cancer diagnosis.
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IMPROVED FRACTURE RISK PREDICTION BY
ADDING VFA-IDENTIFIED VERTEBRAL FRACTURE
DATA TO BMD BY DXA AND CLINICAL RISK
FACTORS USED IN FRAX

L. Johansson’, H. Johansson? N. Harvey?, E. Liu*, W.
Leslie’, L. Vandenput*, E. McCloskey?®, J. Kanis’, M.
Lorentzon?

'Sahlgrenska Osteoporosis Centre, Department of Internal
Medicine and Clinical Nutrition, Institute of Medicine, University
of Gothenburg, Gothenburg, Sweden, Gothenburg, Sweden,
Sahlgrenska Osteoporosis Centre, Institute of Medicine,
University of Gothenburg, Sweden and Mary MacKillop Institute
for Health Research, Australian Catholic University, Melbourne,
VIC, Australia,, Gothenburg, Sweden, *MRC Lifecourse
Epidemiology Centre, University of Southampton, Southampton,
UK and NIHR Southampton Biomedical Research Centre,
University of Southampton and University Hospital Southampton
NHS Foundation Trust, Tremona Road, Southampton, UK,
Southhampton, United Kingdom, *Mary MacKillop Institute for
Health Research, Australian Catholic University, Melbourne,
VIC, Australia, Melbourne, Australia, SDepartment of Medicine,
University of Manitoba, Winnipeg, Manitoba, Canada, Manitoba,
Canada, ®Centre for Metabolic Bone Diseases, University of
Sheffield Medical School, UK and MRC Versus Arthritis Centre
for Integrated research in Musculoskeletal Ageing, Mellanby
Centre for Musculoskeletal Research, University of Sheffield,
UK, Sheffield, United Kingdom, Mary MacKillop Institute for
Health Research, Australian Catholic University, Melbourne, VIC,
Australia and Centre for Metabolic Bone Diseases, University of
Sheffield Medical School, UK., Sheffield, United Kingdom

Objective: Clinical and occult vertebral fractures (VF) can be iden-
tified using vertebral fracture assessment (VFA) with dual-energy
X-ray absorptiometry (DXA). The aim of this study was to investi-
gate to what extent VFA-identified VFs improve fracture risk pre-
diction, independently of bone mineral density (BMD) and clinical
risk factors used in FRAX.

Methods: 2852 women, 75-80 years old, from the prospective
population-based study SUPERB cohort, were included in this
study. At baseline, BMD was measured by DXA, VFs diagnosed by
VFA, and questionnaires used to collect data on risk factors for
fractures. Incident fractures were captured by x-ray records or by
diagnosis codes. An extension of Poisson regression was used
to estimate the association between VFA-identified VF and the
risk of fracture and the 5- and 10-year probability of major osteo-
porotic fracture (MOF) was calculated from the hazard functions
(extrapolated in time) for fracture and death.

Results: During a median follow-up of 5.15 years (interquartile
range 4.3-5.9 years), the number of women who died or suffered
a MOF, VF or hip fracture was 229, 422, 160 and 124, respective-

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



ORAL COMMUNICATIONS ABSTRACTS |

ly. A VFA-identified VF was associated with an increased risk of
incident MOF (hazard ratio [HR] = 1.78; 95% confidence interval
[CI] 1.46-2.18), VF (HR = 2.88; 95% [CI] 2.11-3.93), and hip frac-
ture (HR = 1.67; 95% [CI] 1.15-2.42), adjusted for age, height and
weight. For women with a self-reported fracture, at age 75 years,
a VFA-identified VF was associated with 1.2-1.4-fold greater 10-
year MOF probability compared with not taking VFA into account,
depending on BMD. The corresponding probability increase for a
VFA identified grade 3 VF was 1.3-1.6 (Figure 1).

Conclusion

Identifying an occult VF using VFA has a substantial impact on
fracture probability, indicating that VFA is an efficient method to
improve fracture prediction in older women.

OC7

MACHINE LEARNING AND COMPUTER VISION OF
BONE MICROARCHITECTURE CAN IMPROVE THE
FRACTURE RISK PREDICTION PROVIDED BY DXA
AND CLINICAL RISK FACTORS

N. Fuggle', S. Lu?, M. O Breasail®, L. Westbury', K. Ward",
E. Dennison’, S. Mahmoodi?, M. Niranjan?, C. Cooper’

'"MRC Lifecourse Epidemiology Centre, Southampton, United
Kingdom, Z2University of Southampton, Southampton, United
Kingdom, 3University of Bristol, Bristol, United Kingdom

Objectives: Traditional analysis of High Resolution peripheral
Quantitative Computed Tomography (HR-pQCT) images results in
a multitude of cortical and trabecular parameters which would be
potentially cumbersome to interpret for clinicians compared to
user-friendly tools such as FRAX®. A computer vision approach,
where the entire scan is ‘read’ by a computer algorithm to ascer-
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tain fracture risk, would be far simpler. Thus, we investigated
whether a computer vision and machine learning technique could
improve the current methods of assessing fracture risk.

Materials and methods: Participants attended research visits
at which height and weight were measured; fracture history was
determined via self-report and vertebral fracture assessment.
Bone microarchitecture was assessed via HR-pQCT scans of the
non-dominant distal tibia (Scanco XtremeCT) and bone miner-
al density measurement and lateral vertebral assessment were
performed using dual X-ray absorptiometry (DXA) (Lunar Prodigy
Advanced). Images were cropped and pre-processed and texture
analysis was performed using a 3-dimensional local binary pat-
terns method. These analyses, together with age, sex, height,
weight, BMI, and dietary calcium, were used in the random-forest
classification algorithm. Receiver operating characteristic (ROC)
analysis was used to compare fracture risk identification meth-
ods.

Results: Overall, 247 males and 149 females were included in
this study with a mean age of approximately 76 years. Using
clinical risk factors alone gave an area under the curve (AUC) of
0.70 (95% Cl: 0.56-0.84), which improved to 0.71 (0.57-0.85) with
the addition of DXA-measured BMD. The addition of the machine
learning classifier to clinical risk factors and DXA-measured BMD
lead to an improved AUC of 0.90 (0.83-0.96) with a sensitivity of
0.83 and specificity of 0.74.

Conclusions: The results of this preliminary work demonstrate
that using a 3-dimensional computer vision method to HR-pQCT
scanning can enhance the identification of those at risk of fracture
beyond that afforded by clinical risk factors and DXA-measured
BMD. This approach has the potential to make the information
offered by HR-pQCT more accessible and applicable to healthcare
professionals in the clinic if the technology becomes more widely
available.
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PRIMARY HYPERPARATHYROIDISM, BONE
MINERAL DENSITY AND INCIDENT FRACTURE RISK:
A DANISH REGISTER STUDY

N. C. Harvey', E. Liu? L. Vandenput?, M. Lorentzon?, E. V.
McCloskey?, J. A. Kanis®, B. Abrahamsené, L. Rejnmark?,
H. Johansson?

'™RC Lifecourse Epidemiology Centre, University of Southampton,
Southampton, United Kingdom, 2Mary MacKillop Institute for
Health Research, Australian Catholic University, Melbourne,
Australia, *Sahlgrenska Osteoporosis Centre, Department of
Internal Medicine and Clinical Nutrition, Institute of Medicine,
University of Gothenburg, Gothenburg, Sweden, *“MRC and Arthritis
Research UK Centre for Integrated research in Musculoskeletal
Ageing, Mellanby Centre for Musculoskeletal Research, University
of Sheffield, Sheffield, United Kingdom, °Centre for Metabolic
Bone Diseases, University of Sheffield Medical School, Sheffield,
United Kingdom, ®Department of Medicine, Holbaek Hospital,
Holbak, Denmark, "Dept of Endocrinology and Internal Medicine,
Aarhus University Hospital, Aarhus, Denmark

Objective : We examined prospective associations between pri-
mary hyperparathyroidism (PHPT), femoral neck BMD and inci-
dent fracture.

Material and Methods: We undertook a cohort study in Danish
hospital records defining cases as those patients diagnosed with
primary hyperparathyroidism (1997-2015). Cases were matched
on sex, age and index date to 10 population controls. Those with
prior parathyroidectomy were excluded. All were followed from
index date to death, emigration or 29/11/2017. Incident hip and
major osteoporotic fractures were identified via ICD codes. An
extended Poisson regression method was used to calculate the
hazard ratio for fracture comparing PHPT versus control. Within
a subset of patients with femoral neck BMD, the gradient of risk
(GR: increase in fracture risk/SD decrement in BMD) was com-
pared to that in BMD controls, together with the incidence of hip
fracture by absolute BMD.

Results: After adjustment for sex, current age, current time since
index and calendar year, comparing the 6,884 cases with 68,665
controls (79% female; mean age 65.2 years), the hazard ratio for
major osteoporotic fracture in PHPT was 1.36(95% Cl:1.24, 1.50)
and for hip fracture 1.48(1.29, 1.69).

Mean femoral neck BMD was 0.02g/cm?(0.15SD; p<0.001) lower
in PHPT patients (n=2858) than in BMD controls (n=8212). For hip
fracture the GR for BMD was similar in PHPT patients [1.77(1.39-
2.25)] compared with controls [(1.86(1.65, 2.09]. However, for hip
fractures, at any given femoral neck BMD, fracture incidence was
higher in PHPT than control.
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Conclusions: Risk of fracture is increased in primary hyperpar-
athyroidism. Despite a similar gradient of risk of hip fracture with
BMD, the greater incidence at any given BMD suggest that consid-
eration could be given to including PHPT as a specific variable in

tools such as FRAX.

OoC?

VERTEBRAL FRACTURES ON ROUTINE CT SCANS
PREDICT MAJOR OSTEOPOROTIC FRACTURES
AND HIP FRACTURES: OBSERVATIONAL COHORT
STUDY

M. K. Skjgdt’, J. Nicolaes?, C. S. Smith3, K. R. Olsen?, C.
Libanati?, C. Cooper®, B. Abrahamsen’

"Department of Medicine, Holbaek Hospital, Holbaek, Denmark,
2UCB Pharma, Brussels, Belgium, 0OPEN - Open Patient
data Explorative Network, Department of Clinical Research,
University of Southern Denmark and Odense University Hospital,
Odense, Denmark, *DaCHE, Institute of Public Health, University
of Southern Denmark, Odense, Denmark, MRC Lifecourse
Epidemiology Center, University of Southampton, Southampton
General Hospital, Southampton, United Kingdom

Objective: To assess the risk of fractures according to subse-
quent fracture location in subjects with vertebral fractures (VF)
vs subjects with no identifiable VF on routine CT scans, in the
absence of osteoporosis treatment.

Methods: Prespecified secondary outcome in observational
cohort study including 2,000 men and women >50 years with
CT chest/abdomen in 2010-11. Scans reevaluated by external,
blinded radiology service to identify VF. Subjects treated with
osteoporosis medications in the year prior to baseline (date of
CT) were excluded. Remaining subjects with VF matched on age
and gender in 1:2 ratio against those with no VF. Subjects fol-
lowed for up to 7 years in national registers.

We used adjusted Cox regression analyses to evaluate the risk
of major osteoporotic fractures (MOF; composite of hip, verte-
bral, humerus and distal forearm fractures), hip, vertebral, hu-
merus, distal forearm, and all non-major osteoporotic fractures,
respectively. Confounder set identified for primary outcome (risk
of any fracture, except face, skull and fingers) by backwards ste-
pwise selection (p<0.1 for confounder inclusion) with gender and
age forced into the model. Confounder set applied consistently
throughout these analyses.

Results: In 2,000 scans, 423 (21.1%) had >1 prevalent VF. After
exclusion and matching, 321 and 606 subjects constituted the VF
and no VF cohorts, respectively. Table shows total fracture counts
and hazard ratios for the VF vs no VF cohorts for primary outco-
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me (reported for comparison) and according to fracture location.
Adjusted for age, gender, any prior fracture, anorexia, and use of
antidepressants or proton pump inhibitors.

Fractures during Hazard ratio (95%
follow-up Cl)
Any fracture (pri- 9% 131 (0.85-2.03)
mary outcome)
MOF 66 1.72(1.03-2.86)
Hip fractures 27 3.02(1.39-6.55)
VF 12 2.44 (0.77-7.76)
Humerus fractures | 16 0.87(0.28-2.73)
piotalforearm 99 0.67 (0.22-2.07)
ractures
Non MOF 49 1.03 (0.55-1.93)

Conclusion: Subjects with VF identified on routine CT scans and
not treated for osteoporosis are at increased risk of MOF and hip
fractures as compared to subjects with no visible VF on the CT.
This echoes the need for identification and management of sub-
jects with opportunistically identifiable VF.

Acknowledgements: Study funded by Region Zealand Research
Fund and UCB/Amgen.
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THE PROPORTION OF PATIENTS WHO REACH

THE BMD SURROGATE THRESHOLD EFFECT ON
ROMOSOZUMAB: A POST HOC ANALYSIS OF THE
RANDOMISED FRAME AND ARCH PHASE 3 TRIALS

R. Chapurlat’, J. van den Bergh?, S. H. Ralston?, S. Ferrari?,
M. Mcclung®, M. Lorentzon®, P. Makras’, M. Lewiecki®, T.
Matsumoto®, J. Timoshanko', Z. Wang'', C. Libanati?

'INSERM UMR 1033, University Claude Bernard, Lyon, France,
%VieCuri Medisch Centrum, Venlo, Netherlands, 3Centre for
Genomic and Experimental Medicine, MRC Institute for Genetics
and Cancer, University of Edinburgh, Edinburgh, United Kingdom,
“Geneva University Hospital, Geneva, Switzerland, *Mary MacKillop
Institute for Health Research, Australian Catholic University,
Melbourne, Australia, ®Sahlgrenska Osteoporosis Centre, Institute
of Medicine, University of Gothenburg, Gothenburg, Sweden, 7251
Hellenic Air Force & VA General Hospital, Athens, Greece, 8New
Mexico Clinical Research & Osteoporosis Center, Albuquerque,
NM, United States, *Tokushima University, Tokushima, Japan,
9yCB Pharma, Slough, United Kingdom, "Amgen Inc., Thousand
0Oaks, CA, United States, 2UCB Pharma, Brussels, Belgium

Objective: The FNIH-ASBMR SABRE project' defined the bone
mineral density (BMD) surrogate threshold effect (STE) required
to predict a significant reduction in fracture (fx) at the study level.
STEs in the FNIH-ASBMR SABRE project were calculated using
difference in BMD percentage change at 24 months (M) between
active and placebo (PBO)." In practice, a more clinically relevant
measure is whether patients’ (pts’) BMD has improved with treat-
ment from their own baseline (BL) values. This post hoc analysis
of data from FRAME (NCT01575834) and ARCH (NCT01631214)
assessed the percentage of pts achieving the established FNIH
STE thresholds' with romosozumab (Romo) or alendronate (ALN)
at 12M and 24M when compared to their own BMD values at BL.%3

Materials and Methods: Postmenopausal women with osteoporo-
sis were randomised to Romo 210mg monthly (QM) or comparator
(FRAME: PBO QM; ARCH: alendronate [ALN] 70mg QW) for 12M).
After 12M all pts received ALN in ARCH or denosumab (DMAB) in
FRAME. Here, we report the proportion of pts that achieved total
hip BMD percentage changes at 12M and 24M that meet STEs for
vertebral, nonvertebral, hip and any fx risk reduction (observed
case), without comparison to PBO.

Results: The table displays the percentage of patients achieving
BMD changes from BL corresponding to the STEs for each frac-
ture category.

Conclusion: Within 12M of treatment with Romo, most patients
achieved the FNIH-SABRE STEs for any reduction in fx risk. At
both 12M and 24M, higher proportions of patients met the STEs
with Romo compared to ALN for all fx types.
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References: 1. Eastell, R. JBMR 2021; Epub; 2. Cosman F. NEJM

2016;375:1532-431; 3. Saag K. NEJM 2017,377:1417-27.

Table: Proportion of patients with total hip BMD percentage change from basefine 2STE at 12 and 24 months

FRAME ARCH

Romo Romo- Romo Romo-ALN ALN ALN-ALN
e (ﬂf. Month 12 | |\ OMAB | month12 | Month 24 | Month 12 | Month 24
reduction (N=3186) (N=2885) (N=1773)  (N=1619) | (N=1778) | (N=1624)

% (n) % (n) % (n) % (n) % (n) % (n)
Al fractures. ) i
Any | 18 [ e71(2775) | 936 (2711) | ®3.0 (1979) | 851 {1377) | 621 (1205) | 686 (1119)
>30% | 51 [ 5%0(1815) | 771 (2233) | 55.1(577) | 628 (1019) | 250 (#45) | 337 (548)
Vertebral fractures
Any L4 | 89.2 (2643) | 944 (2734) | 85.4 (1514) | 87.5 (1417) | 56,5 (1183) | 72.7 (1180)
>50% | 46 | e23(1585) | 809 (2342) | 598 (1050) | 66.6 (1081) | 294 (522) | 38.6 (627)
Hip fracture
Any 32 | 759 (2418) | 839 (3573) | 730 (124) | 771 (1249) | 452 (804) | 548 (690)
=30% 5.8 49,2 (1567) 71.3 (2063) 49,7 (B82) 579 [938) 18.8 (335) 274 (445)
Nenvertebral fracture
Any [ 21 [ e54(2721) [ 93.0 (2692) | 810 (1437) | 63.5 (1352) | 567 (1043) | 65.5 (1080)
>20% | 62 | am(u428) | 670 (1966) | 457 (610) | 548 (387) | 156 (278) | 23.5 (382)

For each fracture category, STEs required for any and for maximal reductions in fracture risk (ranging
from >20% to >50%) reported by Eastell et al! are shown. ALN: alendronate; DMAB: denosumab; PBO:
placebo; Rome: romosozumab; STE: surrogate threshold effect.
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RISK OF FALLS AND FRACTURES FOLLOWING
THE INITIATION OF ANTI-HYPERTENSIVES IN
THE ELDERLY: SELF-CONTROLLED CASE SERIES
ANALYSES FROM THE UK

A. M. Jodicke', E. H. Tan", D. E. Robinson’, A. Delmestri,
D. Prieto-Alhambra’

"Pharmaco- and Device Epidemiology, Centre for Statistics in
Medicine, NDORMS, University of Oxford, Oxford, United Kingdom

Objective: To assess the risk of falls and fractures associated
with initiation of antihypertensives (AH) in older people with com-
plex health needs.

Material and Methods: UK primary care data (CPRD GOLD) were
linked to the Hospital Episode Statistics (HES) inpatient records
and Office for National Statistics mortality data. We included all
subjects aged >65 years at start date (01/01/2010) who did not
use any AH in 2009. Among these, we identified 3 cohorts of pa-
tients with complex health needs based on unplanned hospitali-
sations, frailty, and polypharmacy in 2009.

Outcomes were identified from CPRD records (falls, fractures)
and main hospital diagnoses (fractures). Multiple recordings of
an event within 30 days were considered duplicates.

Prescriptions of AH were identified from product-specific codes
in CPRD. Continuous exposure periods were created by com-
bining individual prescription durations, allowing for a refill gap
of <90 days. Self-controlled case series (SCCS) were conducted
separately for each cohort and outcome. Our SCCS models were
adjusted for age, with incidence rate ratios (IRR) comparing (1)
overall AH exposed patient-time, and (2) the first 30 days after
treatment initiation, to unexposed patient-time. Sensitivity ana-
lyses were conducted to test the assumptions of the SCCS model.

Results: Among 185,140  AH-naive  patients, 25,210,
18,211, 14,955 were included to the hospitalisation, frailty, poly-
pharmacy cohort respectively. Of these, 16.1%, 19.5%, and 20.9%
had at least one fall recorded during follow-up, whereas 12.0%,
13.2% and 14.0% had at least one fracture. AH treatment initia-
tion led to an increased risk for falls in all three cohorts (IRR 1.35
[95%C1 1.09 - 1.66] (hospitalisation), IRR 1.37 [1.10 - 1.69] (frailty)
and IRR 1.53 [1.24 - 1.90] (polypharmacy)), which attenuated back
to baseline after the first month of treatment. Fracture risk was
also increased in the first month of treatment for the frailty cohort
(IRR 1.38 [1.03 - 1.84]), but not for the other cohorts. Sensitivity
analyses were consistent with the main findings.

Conclusions: Our study found a 35-50% increased risk of falls in
the 30 days after starting AH therapy in older people with complex
health needs.

Acknowledgements: This study was funded by the NIHR.
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MISALIGNMENT BY PRODUCING INEFFECTIVE
LOAD CONDUCTION (TRANSFER) MAY BE
RESPONSIBLE FOR ATYPICAL FEMORAL
FRACTURES (AFFS)

R. Zebaze', H. Nguyen', C. Shore-Lorenti’, F. Milat?, N.
Napolié, C. Chiang*, R. Ebeling’

"Department of Medicine, Monash University, Clayton, Victoria,
Australia, Melbourne, Australia, 2Hudson Institute of Medical
Research, Clayton, Victoria, Australia, Melbourne, Australia,
SUnit of Endocrinology and Diabetes, Department of Medicine,
Universita Campus Bio-Medico di Roma, Roma, Italy, *Austin
Health, Heidelberg, Victoria, Australia, Melbourne, Australia

Introduction The cause of AFFs is a mystery. However, their oc-
currence in patients treated with highly effective antiresorptive
drugs suggests bone loss, decay, or reduced strength (osteoporo-
sis) are not the cause.

Bone has two key different mechanical functions: (i) Load bearing.
This requires high density and strength, (ii) Efficiently conduct
(transfer) loads (forces). (Sound conduction by bone for hearing
is a well-known example). Different properties are required here
- bone does not have to be a good carrier (requiring strength),
but a good conductor. This needs “The right amount of bone, at
the right place”; a good “fit” or structural cohesion between its
components - i.e., A good alignment.

As AFFs are unlikely to be due to reduced strength or osteopo-
rosis (they occur during therapy), we propose that there are due
to an impairment in the latter i.e., Ineffective Load Conduction
(transfer). Hence, by comparing AFFs (n=25) and fracture-free
controls (n=27), we tested the hypothesis that femoral misalign-
ment (a proxy of ILC) is associated with AFFs.

Methods We developed a Misalignment Detector (Alignogram).
Using routine pelvic X-rays, this novel software quantifies anddis-
plays as a curve, the misalignment pattern (expressed as %) along
the femur. Peak (maximum) misalignment (PMA) and its location
are detected.

Results Peak misalignment (PMA) was~20 greater in patients
with AFFs (473.82; 1QR=292-9648%) compared with controls
(IQR=10-52%) (P<0.0001). No patients with an AFF had a
PMA<100%, whereas all controls had a value<100%. The Aligno-
gram in patients with AFFs showed at least one misaligned zone
(see figure); In contrast, none existed in controls.

Conclusion—-AFFs may be due to ineffective load transfer rather
than reduced bone density or strength. Measurement of misalign-
ment from readily available X-ray images may hold the key in iden-
tifying patients at risk for AFFs and could help guide appropriate
therapeutic decisions. Larger studies are now required.
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BONE MINERAL DENSITY AND BONE MICRO-
ARCHITECTURE EVOLUTION AFTER KIDNEY
TRANSPLANTATION: 3-MONTHS RESULTS OF A
PROSPECTIVE COHORT STUDY

0. Malaise', L. Seidel?, C. Bonvoisin?, L. Weekers?,
F. Jouret®, M. Malaise’, E. Cavalier4, P. Delanaye?, A.
Bouquegneau?®

"Department of Rheumatology, University Hospital of Liége,
Liege, Belgium, 2Department of Biostatistics, University Hospital
of Liége, Liege, Belgium, *Department of Nephrology, University
Hospital of Liége, Liege, Belgium, “Department of Clinical Biology,
University Hospital of Liege, Liege, Belgium

Background: Detection of bone abnormalities after kidney
transplantation (KT) includes imaging technique (Dual Energy
X-ray (DEXA)) and bone hiomarkers to assess respectively bone
mineral density (BMD) and bone turnover. The high-resolution pe-
ripheral quantitative computed tomography (HR-pQCT) provides
additional information on bone microarchitecture and volumetric
BMD. The goal of our study is to evaluate the evolution of bone
structure using HR-pQCT compared to standard technique (DEXA)
in a prospective cohort of KT recipients.

Material & Methods: All patients referred for a single KT at the
university hospital of Liege with no history exposure to antire-
sorptive agents were eligible for inclusion (NCT04713774). Par-
ticipants underwent baseline and 3- month biomarkers analysis,
DEXA and HR-pQCT (XtremeCT II).

Results: 31 patients were prospectively included (mean age:
58.0+/-11.2 years), with a majority of men (71%). 3 months after
transplantation, we observed a significant reduction of BMD by
DEXA at the total hip and femoral neck. This decrease was clini-
cally relevant (above the least significant change) for 33, 23 and
24% of patients on lumbar spine, total hip and total wrist respec-
tively. The HR-pQCT analysis demonstrated significant reduction
of the total (Tt-vBMD) and trabecular (Th-vBMD) volumetric BMD
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and trabecular bone volume ratio (BV/TV), but also of trabecular
bone structure (Th.Th). There was no modification of cortical pa-
rameters.

Among HR-pQCT parameters with significant loss, tibial Tt-vBMD
(HR-pQCT) loss was correlated with total hip and femoral neck
BMD (DEXA) loss, while there was no correlation for tibial BV/TV
nor any radius bone parameters (HR-pQCT) loss and BMD (DEXA)
variation.

Bone biomarkers (CTX-s, TRAP 5b, BALP and P1NP) showed si-
gnificant decrease at 3 months. Among them, formation (BALP
and PTNP), but not resorption, biomarkers variations significantly
correlated with several HR-pQCT parameters modulations.

Conclusions: Detecting properly rapid changes in bone density,
as soon as 3 months after renal transplantation, seems feasible
with DEXA and HR-pQCT. HR-pQCT additionally show a significant
decrease of BMD and structure at trabecular site. The sensibility
of this technique might be higher than DEXA.

BMD variations observed with DEXA are only associated with total
volumetric BMD variation, but not with trabecular BMD and struc-
ture, in HR-pQCT. Bone formation biomarkers modulation show a
promising association with HR-pQCT after 3 months.

Additional 12-months analyses of this prospective cohort stu-
dy will be realized to confirm these short-term results.
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HEALTHCARE EXPENDITURE IN FRAGILITY
FRACTURE PATIENTS ACROSS 10 COUNTRIES: A
MICRO-COSTING STUDY

J. Talevski', K. Sanders’, A. Lal?, J. Watts?, A.
Beauchamp?®, G. Duque?, F. Borgstrom?®, A. Svedboms, J.
Kanis’, S. Brennan-Olsen’

The University of Melbourne, Melbourne, Australia, 2Deakin
University, Burwood, Australia, *Monash University, Waragul,
Australia, “Australian Institute for Musculoskeletal Science
(AIMSS), Melbourne, Australia, Quantify Research, Stockholm,
Sweden, °ICON Plc, Stockholm, Sweden, “University of Sheffield,
Sheffield, United Kingdom

Objectives: We recently identified several fracture site-specific
health service use pathways associated with different trajectories
of health-related quality of life (HRQoL) at 12-months post-frac-
ture [1]. However, it remains uncertain whether recovery of HRQoL
was achieved at an increased cost. The present micro-costing
study was undertaken to provide the estimated healthcare costs
of each care pathway.

Methods and Materials: The study included 4126 adults aged
>50 years with a fragility fracture (1657 hip, 681 vertebrae, 1354
wrist, 434 humerus) from the International Cost & Utility Relat-
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ed to Osteoporotic Fractures Study (ICUROS) - an observational
study in Austria, Australia, Estonia, France, Italy, Lithuania, Mexi-
co, Russia, Spain & the UK. ICURQS participants were asked to re-
call the frequency and duration (where applicable) of their health
and community care service use at 4- and 12-month follow-up
visits. Where possible, health care use was verified via review of
patient medical records. We used latent class analyses to identify
distinct care pathways representing common patterns of health
service use in patients over 12-months, and then applied logis-
tic regression models to find associations between each care
pathway and HRQoL recovery. For the micro-costing analysis,
patient-level costs were identified and aggregated to determine
the average cost of health care use related to the fracture in each
care pathway (presented in Australian 2021 dollars). Mean cost
differences were calculated and analyzed using a one-way anal-
ysis of variance (ANOVA) and post-hoc Bonferroni correction to
determine any statistically significant differences.

Results: The total direct cost of fractures was estimated at
$89564, $38926, $18333, and $38461 per patient for hip, verte-
bral, wrist and humeral participants, respectively. A Kruskal-Wal-
lis test yielded a statistically significant difference in cost values
between most care pathways (n=20; p<0.001). Care pathways
that were associated with increased recovery of HRQoL had lower
mean costs per patient across each fracture site.

Conclusions: This study identified the costs and HRQoL impacts
of several multidisciplinary care pathways for individual fracture
sites based on the health service utilization of an international
cohort of older adults. These care pathways may assist health
care providers worldwide in allocating resources for fractures in
more cost-effective ways.

References:

1. Talevski J et al. 2021. Health service use pathways associated
with recovery of quality of life at 12-months for individual fracture
sites: Analyses of the International Costs and Utilities Related to
Osteoporotic fractures Study (ICUROS). Bone 144:115805.

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



ORAL COMMUNICATIONS ABSTRACTS |

OCI15
GENETICS OF ATYPICAL FEMUR FRACTURES
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Diseases, Geneva University Hospitals and Faculty of Medicine,
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Introduction: Atypical femur fracture (AFF) is a rare condition that
have been specifically associated with anti-resorptive therapies,
and sometimes with a rare congenital metabolic bone disorder
called hypophosphatasia (HPP). The rarity of AFF occurrence
suggest that certain people may have intrinsic risk factors that
predispose them to develop these fractures, when they are ex-
posed to bisphosphonates or denosumab.

Methods: We screened, by Sanger sequencing, 26 patients, who
developed at least one AFF, for rare and common variants of the
ALPL gene, whose germinal pathogenic mutations have been as-
sociated with HPP. Moreover, 20 of these AFF cases were tested
by next generation sequencing (NGS), using a customized multi-
gene panel containing 76 human genes involved in the regulation
of bone mineralization.

Results: In one AFF patient (3.8%) we identified the p.Thr273Met
missense rare variant in exon 8 of the ALPL gene, not previously re-
ported in mutation databases and with conflicting interpretations
of its pathogenicity. Analysis of ALPL common variants showed
a significantly higher frequency of homozygosity in AFF cases,
both with respect to non-HPP controls and patients with biochem-
ical and clinical signs of suspected HPP, other than AFF. The NGS
analysis identified non-polymorphic variants in SLC9A3R1, SL-
C34A1, BMPR1B, CYP27B1, MEPE, PIGO, FB1, FNT and PHOSPHO1
genes. In particular rare variants of either the SLC34A7 and the
SLCY9A3R1 genes, whose mutations have been respectively asso-
ciated with autosomal dominant hypophosphatemic nephrolithi-
asis/osteoporosis type 1 and type 2 (NPHLOP1 and NPHLOP2),
were found in 20.0% (4/20) of analyzed AFF patients.

Discussion: In our AFF series, the presence of homozygosity for
one or more ALPL common variants was found in almost one of
three patients, suggesting that this genetic feature could have a
possible pharmacogenetic application in predicting individuals at
higher risk of developing these fractures as a consequence of an-
tiresorptive therapy. The elevated prevalence of heterozygote rare
variants in the SLC34A71 and the SLC9ART genes in AFF patients
suggested that variations of these two genes could represent a
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possible genetic risk factor for these atypical fragility fractures.
On the other hand, AFF could represent an unsuspected clinical
manifestation or a complication of NPHLOP disorders.

Acknowledgments: NGS analysis was performed by Personal
Genomics SRL, Verona, Italy.
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ASSOCIATIONS OF CALCIUM INTAKE AND
CALCIUM SOURCES WITH BLOOD LIPIDS IN A
POPULATION OF OLDER WOMEN AND MEN WITH
HIGH CALCIUM INTAKE

M. Papageorgiou’, F. Merminod?, S. Ferrari’, R. Rizzoli', E.
Biver’

'Division of Bone Diseases, Geneva University Hospitals and
Faculty of Medicine, University of Geneva, Geneva, Switzerland

Background: Promoting calcium intake is a cornerstone for oste-
oporosis management. Some individuals at risk for bone fragility
may refrain from/limit the consumption of dairy products (a major
calcium source), due to their high content in saturated fats and
their perceived negative impact on blood lipid profile. Whether
calcium from dairy products and other sources is associated with
lipid parameters remains unclear.

Objectives: To explore the associations of total calcium intake
and calcium from various sources (diet vs supplements, dairy vs
non-dairy sources, and by dairy subtype, fermentation status and
fat content) with blood lipids in community-dwelling elderly.

Methods: We used data from 717 elderly (80% women, mean age
71+2 years) from the Geneva Retirees Cohort (GERICO). Dietary
calcium intake was assessed at several timepoints using a val-
idated FFQ and calcium supplement use was recorded. Blood
lipids were treated as categorical variables to distinguish those
with normal and abnormal levels.

Results: Increasing total calcium intake was associated with low-
er risks for high total cholesterol [OR (95% CI) 0.90 (0.81, 0.99),
P=0.038] and triglycerides [0.83 (0.73, 0.95), P=0.007], and low
HDL-cholesterol [0.85 (0.75, 0.96), P=0.010]. These associations
were somewhat attenuated after adjustments for age, sex, weight,
height, smoking status, alcohol intake, dietary energy intake, phys-
ical activity energy expenditure and use of lipid-lowering, anti-hy-
pertensive and antidiabetic drugs. Dairy calcium (P=0.031), and
especially, calcium from milk (P=0.044) and milk-based desserts
(P=0.039) i.e., low-fat (P=0.022) and non-fermented (P=0.005)
dairy products were associated with a lower risk for high total
cholesterol. Greater calcium intakes from total dairy products
(P=0.020), milk (P=0.020) and non-fermented dairies (P=0.027)
were associated with a lower risk for hypertriglyceridemia. No
significant association was observed between calcium from non-
dairy sources, cheese or high-fat dairy products and blood lipids.
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Increasing calcium though supplements was neutral for total and
LDL-cholesterol, while it was associated with lower risks for hy-
pertriglyceridemia (P=0.022) and low HDL-cholesterol (P=0.001).
These latter associations did not persist after adjustments.

Conclusions: Our results suggest that higher calcium intakes,
from dietary sources or supplements are not adversely associat-
ed with blood lipids in elderly, whilst total and particularly low-fat
dairies are valuable calcium sources potentially related to favora-
ble lipid profiles.
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PRUNES PRESERVE HIP BONE MINERAL DENSITY
AND FRAX RISK IN A 12-MONTH RANDOMIZED
CONTROLLED TRIAL IN POSTMENOPAUSAL
WOMEN: THE PRUNE STUDY

M. J. De Souza', N. C. Strock’, N. I. Williams?, H. Lee?, K.
J. Koltun', C. Rogers?, M. G. Ferruzzi*, C. H. Nakatsu®, C.
Weaver®

"Pennsylvania State University, Department of Kinesiology,
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Department of Pediatrics, Little Rock, United States, SPurdue
University, Department of Agronomy, West Lafayette, United
States, 6San Diego State University, Department of Exercise and
Nutritional Sciences, San Diego, United States

Dietary consumption of prunes has favorable impacts on bone
health, however, more research is necessary to improve upon stu-
dy designs and refine our understandings.

Objective: Evaluate the effects of prunes (50g and 100g/day) on
bone mineral density (BMD) in postmenopausal women during a
12-month dietary intervention. Secondary outcomes include ef-
fects on serum bone biomarkers.

Materials and Methods: Single center, parallel arm 12-month ran-
domized controlled trial (RCT; NCT02822378) to test effects of
50g and 100g/day prunes vs. a Control group on BMD (dual-ener-
gy X-ray absorptiometry) (every 6 months) and bone biomarkers
in postmenopausal women with a BMD T-score of <0.0 and >-3.0
at any site.

Results: 235 women (age 62.1£5.0yr) were randomized into
Control (n=78), 50g Prune (n=79), or 100g Prune (n=78) groups.
Compliance was 90.211.8% and 87.1+2.1% in the 50g and 100g
Prune groups. Dropout was 22%; however, the dropout rate was
41% for the 100g Prune group compared to other groups (10%
Control; 15% 50g Prune; (p<0.001)). A groupxtime interaction
for total hip BMD was observed in Control vs 50g Prune groups
(p=0.030), but not in Control vs 100g Prune groups (p=0.194). To-
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tal hip BMD decreased in the Control group at 6 and 12-month/
post timepoints compared to baseline (both p<0.05), while the
50g Prune group preserved BMD at 6 and 12 months timepoints.
While FRAX hip fracture risk worsened in the Control group at 6
months, FRAX score was maintained in the pooled (50g+100g)
Prune groups.

Conclusions: A 50g dose of daily dose of prunes can prevent
loss of total hip BMD and prevent increased hip fracture risk in
postmenopausal women after just six months, which persisted
to 12-months. Given that there was high compliance and reten-
tion at the 50g dosage over 12 months, we propose that the 50g
prune dose represents a valuable non-pharmacological treatment
strategy that can be used to preserve hip BMD in postmenopausal
women and possibly reduce hip fracture risk.

Acknowledgements: This work is supported by the California
Prune Board (Award Number: 180215)

Disclosures: CW and CR are members of the Nutrition Advisory
Panel for the California Prune Board.
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PREVALENCE OF OSTEOPOROSIS AND
OSTEOPENIA IN MEN AND WOMEN FROM SUB-
SAHARAN AFRICA, THE UK AND US: A GLOBAL
PROBLEM

C. M. Parsons’, T. Madanhire?, A. Zengin®, A. N. Wade*, J.
Fabian*, J. Cauley®, R. Fielding®, A. Newmans, C. Cooper’,
C. L. Gregson’, K. Ward'
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Southampton, United Kingdom, 2Department of Infectious Disease
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Wits Rural Public Health and Health Transitions Research Unit,
School of Public Health, Faculty of Health Sciences, University
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Objective: There is a perception that osteoporosis prevalence in
sub-Saharan Africa countries is low and does not pose a health
risk to populations. However, recent evidence from across The
Gambia, Zimbabwe and South Africa suggests otherwise. We
aimed to collate multiple worldwide cohorts to compare total hip
BMD T-scores and osteoporosis prevalence.
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Methods: Data from the Gambian Bone and Muscle Ageing
Study(40-94y), The Zimbabwean Menopause study(40-60y),
The Agincourt Health and Socio-Demographic Surveillance Sys-
tem(21-80y), South Africa, the Hertfordshire Cohort Study(59-
87y), UK, and the Health, Aging and Body Composition Study(68-
89y) in the US were compared. T-scores (presented as mean
(standard deviation)) were calculated for all study participants,
aged >50 years using NHANES Ill reference data.

Results: BMD T-scores in men, and hence osteoporosis preva-
lence, were relatively similar across all cohorts (Table 1). Howev-
er, there were marked differences in osteoporosis prevalence in
women. Interestingly, Black African women in GamBAS and White
American women in HealthABC had similar high prevalence of os-
teoporosis (Table 1).

Conclusion: Contrary to common perceptions, osteoporosis and
osteopenia exist in sub-Saharan African men and women, in some
populations similar to US levels. Immediate action is required to
understand risk factors for disease and to prevent growing fragi-
lity fracture rates in resource-limited countries.

Table 1: Mean T-scores, and prevalence of osteoporosis (T-score
<-2.5) and osteopenia (T-score >-2.5 & <-1) in all those aged over
50 years

Men Women

Study (n) Mean % (n) % (n) Mean % (n) % (n)

Country | T-score | Osteo- | Osteope- | T-score | Osteo- | Osteope-

(SD) porosis | nia (SD) porosis | nia

GamBAS (678 . 1-0.17 -1.72 28.3 47.3
(31amen) | %m0 | g | 16G) 22600 | 1Yy | (103) | (172)
HCS (2116 0.55 -0.74 38.1
(1067 men)) UK (1.23) 07(7) |97(104) (1.16) 53(50) (400)
HealthABC
Black (4195 | US ?1'3307) 1.7 (30) 2233}7;) (11%) 2;53) (39852)
(1738 men)) : :
vv?l?:teh(%?;?s Us 032 |39 27.4 183|271 |50
(3500 men) (1.30) | (137) | (961) (1.12) | (896) | (1656)
Agincourt

South |-0.13 -0.32
(642 (224 Afica | (1:30) 3.6(3) |22.9(19) (122) 4.2(7) |23.5(39)
men)
Menopause )

Zim- 0.23
study (200 babwe |- - - (122) 0 17.0(17)
women)

GENETIC BIOMARKERS, SNP GENES AND MTDNA
HAPLOGROUPS, PREDICT OSTEOARTHRITIS
STRUCTURAL PROGRESSORS THROUGH THE USE
OF SUPERVISED MACHINE LEARNING

H. Bonakdari', J.-P. Pelletier’, F. Blanco?, F. Abramé, I.
Rego-Pérez*, A. Duran-Sotuela“, A. Jamshidi', J. Martel-
Pelletier’
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Objective: Current treatments of osteoarthritis (OA) are only
symptomatic, and the conventional diagnosis and prognosis of
the disease are not very effective in the early identification of pa-
tients who will progress rapidly. Biomarkers enabling early strat-
ification would assist in a better therapeutic strategy for individ-
uals, thus precision medicine, as well as in the development of
disease-modifying OA drugs. Some genetic markers have been
linked to knee OA and could be used as biomarkers in such phe-
notyping. We investigated, using machine learning (ML), whether
some single nucleotide polymorphism (SNP) genes and mtDNA
haplogroups/clusters, alone or combined, could predict early
knee OA structural progression.

Methods: Participants (901) from the Osteoarthritis Initiative
cohort were classified for the probability of being structural pro-
gressors using applied imaging-based prediction, as described’.
Two major OA risk factors (age and body mass index [BMI]), SNP
genes (TP63, FTO, GNL3, DUS4L, GDF5, SUPT3H, MCF2L, TGFA),
and mtDNA haplogroups (H, J, T, Uk, others) and clusters (HV, TJ,
KU, C-others) were considered for prediction. Seven supervised
ML methods were evaluated; the support vector machine was
used to build the models. The models were developed as gen-
der-based and validation assessed under tenfold cross-validation
experiments.

Results: Models (277) were generated, and sensitivity and syner-
gy analyses led to the development of two gender-based models
to predict structural progressors. Both used age and BMI and, for
the first model, the SNP genes TP63, DUS4L, GDF5, FTO with an
accuracy of 87.5%. The second model had one less variable with
the same accuracy (87.5%) and profits from the association of
haplogroups and the SNP genes FTO and SUPT3H. For the latter,
the highest impact was associated with haplogroup H, the pres-
ence of CC alleles at FTO, and the absence of AA at SUPT3H.
The excellent validation accuracy (mean: 82.3%) reinforces the
robustness and generalizability of the developed models.

Conclusion: This study introduces a novel source of decision
support in precision medicine in which, for the first time, two
gender-based models using SNP genes, mtDNA haplogroups, and
supervised ML were developed for early detection of at-risk knee
OA structural progressors.

Reference: 1. Jamshidi A et al.Ther Adv Musculoskelet Dis.
2020;12:1-12.
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EROSIVE OSTEOARTHRITIS OF THE HAND:
EFFICACY OF PRESCRIPTION-GRADE
CRYSTALLINE GLUCOSAMINE SULFATE AS
AN ADD-ON THERAPY TO CONVENTIONAL
TREATMENTS

S. Tenti", N. Veronese? S. Cheleschi’, I. Seccafico’, J. Y.
Reginster?, A. Fioravanti’

'Rheumatology Unit, Department of Medicine, Surgery and
Neurosciences, Azienda Ospedaliera Universitaria Senese,
Siena, ltaly, Geriatric Unit, Department of Internal Medicine and
Geriatrics, University of Palermo, Palermo, Italy, *®Department of
Public Health, Epidemiology and Health Economics, University of
Liege, Liege, Belgium

Objective: To evaluate the efficacy of prescription-grade Crystal-
line Glucosamine Sulfate (pCGS), as an add-on treatment to con-
ventional therapy, compared to usual therapy alone, in patients
with erosive osteoarthritis of the hand (EHOA).

Material and Methods: This is a 6-months retrospective study
including patients with concomitant gonarthrosis and EHOA,
defined as the presence of central erosion in at least two inter-
phalangeal joints. Eligibility criteria were symptoms duration for
at least 3 months, with a global hand pain score 240 mm on a
0-100 Visual Analogue Scale (VAS) and a Functional Index for
Hand Osteoarthritis (FIHOA) score =6. The participants were stra-
tified into two groups based on whether or not pCGS, at the daily
dose of 1500 mg, was added to the conventional therapy for hand
osteoarthritis (HOA). The latter consisted in education and trai-
ning in ergonomic principles, exercise and the use on-demand
of acetaminophen or oral non-steroidal anti-inflammatory drugs.
Patients were evaluated at baseline, after 3 and 6 months. Prima-
ry outcome measures were the change from baseline to month 6
in VAS and in FIHOA score. Secondary outcomes were duration
of morning stiffness, health assessment questionnaire (HAQ),
medical outcomes study 36-item short form (SF-36), symptoma-
tic drugs consumption and percentage of treatment responders,
according to the OMERACT/OARSI criteria.

Results: 123 patients were included: 67 treated with pCGS in ad-
dition to conventional therapy (pCGS Group) and 56 with conven-
tional therapy alone (Control Group). After 6 months a signifi-
cant difference in VAS pain and in FIHOA score (p <0.01 and p
<0.001, respectively) was observed between groups in favor of
pCGS Group. Furthermore, similar results were found for morning
stiffness duration (p<0.05), HAQ (p<0.01) and for physical and
mental component score of SF-36 (p<0.05 and p<0.001, respec-
tively) at 6 months. A significant reduction of symptomatic drug
consumption at 3 and 6 months was reported in the pCGS Group
(p <0.001). The rate of responders was greater in pCGS Group
than Controls at all time points (p<0.001 between groups). No
serious adverse event was recorded in both groups.
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Conclusions: This study suggests the potential symptomatic ef-
fectiveness of pCGS, when used in combination with conventional
therapy in EHOA.
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HEALTH ECONOMICS EVALUATION OF A HIGH
AND LOW MOLECULAR WEIGHT HYALURONIC
ACID FORMULATION IN PATIENTS WITH

KNEE OSTEOARTHRITIS. ANALYSES FROM A
RANDOMIZED CLINICAL TRIAL

0. Bruyere', J.-Y. Reginster’, G. Honvo'

"ULiege, Liege, Belgium

Introduction: In a recent randomized placebo controlled trial, a
single intra-articular injection of a high and low molecular weight
hyaluronic acid formulation (HA-HL) has been shown to be effec-
tive in providing a clinically relevant reduction in pain and func-
tional limitation up to 24 weeks in subjects with painful knee os-
teoarthritis (OA). The objective of the current study is to assess
the cost-effectiveness of HA-HL compared with placebo using
individual patient data from this clinical trial in a Swiss health
care perspective.

Methods: A total of 692 patients fulfilling the criteria to enter the
trial were randomly allocated to HA-HL or placebo. Each patient
received one intra-articular injection of HA-HL or placebo at base-
line and was then followed-up for a total duration of 24 weeks
with 5 follow-up visits (i.e. week 1, 6, 12, 18 and 24). The EQ-5D-
5L 5-point verbal Likert scale was used to calculate the Health
Utility Index and the related quality-adjusted life-years (QALY) us-
ing the area-under-the-curve (AUC) method. For the costs, price
of HA-HL in Switzerland was used. The primary threshold for the
incremental cost/effectiveness ratio (ICER) below which HA-HL
was considered as cost effective was 91,540 Swiss franc (CHF)
per QALY (i.e. 100,000$ USD).

Results: No significant difference between the baseline charac-
teristics of the HA-HL group and placebo group was observed.
With a mean ICER of 27,212 CHF per QALY (95% Cl 20,135 -
34,289), HA-HL was considered as cost-effective compared to
placebo. Sensitivity analyses (e.g. using lower or upper limit pric-
es or using other threshold values) gave similar results, i.e. ICER
far below the threshold values of cost-effectiveness.

Conclusion: These results confirm the role of HA-HL as an effi-
cient pharmacological modality in the management of OA.
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LOWER LIMB MUSCLE STRENGTH AND MUSCLE
MASS ARE ASSOCIATED WITH INCIDENT
SYMPTOMATIC KNEE OSTEOARTHRITIS: A
LONGITUDINAL COHORT STUDY

N. Veronese', S. Stefanac?, A. Koyanagi®, N. Al-Daghri4,
S. Sabico?, C. Cooper®, R. Rizzoli®, J.-Y. Reginster’, M.
Barbagallo’, G. Di Bella’, C. Mandala', L. Dominguez’, L.
Smithg, S. Maggi®

"University of Palermo, Palermo, Italy, 2University of Vienna,
Vienna, Austria, °CIBERSAM, Barcelona, Spain, “King Saud
University, Ryhad, Saudi Arabia, University of Southampton,
Southampton, United Kingdom, ®University of Geneve, Geneve,
Switzerland, University of Liege, Liege, Belgium, Anglia Ruskin
University, Cambdrige, United Kingdom, °Consiglio Nazionale
delle Ricerche, Padova, Italy

Objective: Recent literature suggests that sarcopenia, often rep-
resented by low lower limbs muscle mass and strength, can be
considered a potential risk factor for knee osteoarthritis (OA), but
the available literature is still limited. We therefore aimed to in-
vestigate whether sarcopenia is associated with a higher risk of
radiographic (ROA) and symptomatic knee OA (SxOA) in a large
cohort of North American people in the context of the OA initia-
tive.

Material and Methods: Sarcopenia at baseline was diagnosed in
case of low skeletal muscle mass (i.e., lower skeletal mass index)
and poor performance in the chair stands test. The outcomes of
interest for this study included ROA (radiographical osteoarthri-
tis) if a knee developed a Kellgren and Lawrence (KL) grade >2 at
follow-up, and SxOA (symptomatic osteoarthritis) defined as new
onset of a combination of painful knee OA.

Results: Altogether, 2,492 older participants (mean age: 68.4
years, 61.4% females) were included. At baseline, sarcopenia
was present in 6.1% of the population. No significant difference
in ROA prevalence was observed between those with and without
sarcopenia (p=0.76), whilst people with sarcopenia reported a
significant higher prevalence of SxOA (p<0.0001). Using a logistic
regression analysis, adjusting for potential confounders at base-
line and the diagnosis of sarcopenia during follow-up, sarcopenia
was associated with a higher incidence of knee SxOA (odds ratio,
0R=2.29; 95%Cl [confidence intervall: 1.42-3.71; p=0.001), but not
knee ROA (OR=1.48; 95%Cl: 0.53-4.10; p=0.45).

Conclusion: Sarcopenia could be associated with a higher risk
of negative knee OA outcomes, in particular symptomatic forms
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DOES LOW MUSCLE STRENGTH MODIFY
RELATIONSHIPS BETWEEN INDIVIDUAL
COMORBIDITIES AND MORTALITY? FINDINGS
FROM THE HERTFORDSHIRE COHORT STUDY

L. D. Westbury', F. Laskou’, E. M. Dennison’, C. Cooper’

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

Objective: Ischemic heart disease (IHD), diabetes and chronic
obstructive pulmonary disease (COPD) have been individually re-
lated to increased mortality: here we report how mortality risks
for these conditions differ when coexisting with low muscle stren-
gth in a population-based UK cohort study.

Material and Methods: Men (n=1502) and women (n=1330) from
the Hertfordshire Cohort Study, aged 59-73 years at baseline,
were analysed. Muscle strength was ascertained by grip dynamo-
metry; COPD was defined as a forced expiratory volume in one
second (FEV1) / forced vital capacity (FVC) ratio of <0.7; diabetes
was ascertained through self-report and via a 2-hour fasted oral
glucose tolerance test; and previous diagnosis of IHD was ascer-
tained by self-report. Low grip strength was defined according to
the Sarcopenia Definitions and Outcomes Consortium thresholds
(<35.5kg [men], <20kg [women]). Deaths were recorded from
baseline (1998-2004) until 31st December 2018. Associations
between combinations of conditions and mortality were exa-
mined using Cox regression with adjustment for sex and age.

Results: Low grip strength, COPD, diabetes and IHD were each
related to increased mortality risk (p<0.001). Having both low grip
strength and COPD was related to greater mortality risk than ha-
ving COPD only (hazard ratio (95% Cl): 1.47 (1.11, 1.95), p=0.006);
the same was the case for having low grip strength and IHD com-
pared to IHD only (1.57 (1.05, 2.34), p=0.027). In contrast, mor-
tality risk was not significantly greater for those with low grip
strength and diabetes in comparison to having diabetes alone
(p=0.127).

Conclusion: Weaker muscle strength in combination with COPD
or IHD was related to greater mortality risk than simply having the
individual conditions. However, differential results with individual
comorbidities suggest that individual comorbidities impact mor-
tality risk in different ways when combined with low grip strength.
Interventions targeted at individuals with low muscle strength in
addition to COPD or IHD could be beneficial in reducing mortality
risk.
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THE LONGITUDINAL ASSOCIATIONS OF
SARCOPENIA DEFINITIONS WITH ADVERSE
OUTCOMES: A COMPARATIVE STUDY

G. Bahat'’, M. E. Bozkurt’, N. M. Catikkas?, C. Kilic', M. A.
Karan'

TIstanbul University , Istanbul Medical School, Department of
Internal Medicine, Division of Geriatrics, Istanbul, Turkey

Background: Frailty, sarcopenia and fragility fractures are closely
related to epidemiologically, biologically and clinical impactions.
Fragility fracture is observed more frequently in sarcopenic older
adults. Older persons who have had a fragility fracture should be
assessed for sarcopenia to better develop prevention and recov-
ery after fractures. For these reasons global consensuses tried
to create the definition of sarcopenia that best predicts clinical
outcomes in the recent years. There is no global consensus defi-
nition of sarcopenia despite the great efforts in the recent years.
We aimed to study the longitudinal associations of different sar-
copenia definitions with functional outcomes.

Methods: We recruited participants admitted to geriatrics out-
patient clinics of a university hospital. The patients that have
follow-up evaluation for usual gait speed (UGS), activities of dai-
ly living (ADL) and instrumental ADL and frailty included. Body
composition was assessed by bioimpedance analysis (TANITA
BC532). HGS, UGS, ADL, IADL were assessed by Jamar hydraulic
hand dynamometer, gait speed at 4m course, Katz and Lawton
scales, respectively. Frailty was screened by FRAIL questionnaire.
Sarcopenia was defined by EWGSOP1, EWGSOP2 and the two
alternative FNIH definitions. EWGSOP2-sarcopenia was evalu-
ated by universally suggested cut-offs (i.e. 27 and 16 kg). EWG-
SOP2-probable sarcopenia was assessed also by Turkish cut-offs
(i.e. 32 and 22 kg) as an additional parameter alternatively. The
patients were assessed for detoriation in UGS, ADL, IADL, FRAIL
scores and also for decrease in UGS to <= 0.8 m/s and detoriation
to frailty.

Results: Among a total of 1881 patients, 264 patients had fol-
low-up data for functional measures and included in the study.
The mean age was 75.3+6.3, 195 (73.9%) patients were female
with a mean and median follow-up days of 600 and 511 days.
In the first evaluation, the prevalence of sarcopenia ranged be-
tween 0.8%-6.1% with standard definitions while it increased
to 37% when EWGSOP2-probable sarcopenia was assessed by
Turkish cut-offs (probable sarcopenia EWGSOP2-Turkish). The
EWGSOP1 or EWGSOP2-confirmed/probable sarcopenia were
not associated with adverse outcomes. The ENGSOP2-probable
sarcopenia by Turkish cut-offs was associated with detoriation in
IADL and decrease in UGS to <= 0.8 m/s (p=0.049 and pearson chi
square=3.9; p=0.044 and pearson chi square=4.1, respectively).
The FNIH sarcopenia definition including slow UGS was associat-
ed with detoriation in IADL (p=0.045, pearson chi square=5.0). In
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the regression analysis including age, MNA-SF, number of chronic
diseases and drugs, dementia and diabetes none of the regres-
sion parameters were associated with adverse outcomes.

Conclusion: In this follow-up study of about 1.5 years, the adverse
outcomes associated with sarcopenia were decrease in UGS to <=
0.8 m/s and detoriation in IADL. The sarcopenia definitions asso-
ciated with adverse functional outcomes were EWGSOP2-proba-
ble sarcopenia by Turkish cut-offs and FNIH sarcopenia definition
including the slow gait speed. ENGSOP2-probable sarcopenia by
Turkish cut-offs came forward as having more extensive associa-
tion with adverse functional outcomes.

OC25

WHAT ARE THE MAIN RISK FACTORS FOR LOWER
EXTREMITY RUNNING-RELATED INJURIES?

A RETROSPECTIVE SURVEY BASED ON 3669
RESPONDENTS

D. Sanfilippo’, C. Beaudart? A. Gaillard?, S. Bornheim?, O.
Bruyére?, J.-F. Kaux?

'CHU Liege, Liege, Belgium, 2University of Liege, Liége, Belgium

Background: Despite the many studies on running-related injuries
(RRIs), risk factors for injury remain unclear in the literature.

Purpose: To investigate the risk factors of RRIs.
Study Design: Case-control study; Level of evidence, 3.

Methods: An online survey was conducted among 3669 injured
and noninjured runners. Injury was defined as pain of various
kinds, without attention to its consequences on running practice.
The survey included 41 questions on 5 main categories—person-
al characteristics, daily lifestyle, training and running character-
istics, practice of other sporting activities, and prevention hab-
its—as well as information about the occurrence of RRI over the
previous 12 months. Continuous and qualitative variables were
analyzed by Student t test and chi-square test, respectively. Six-
teen variables were selected for multivariate binary logistic anal-
ysis.

Results: Among the 3669 runners, 1852 (50.5%) reported at least
1 injury over the previous 12 months. Overuse injuries were large-
ly represented (60.6%). The variables associated with RRIs that
remained significant in the fully adjusted model were previous in-
jury (odds ratio [OR], 1.62; 95% Cl, 1.42-1.86), higher weight (OR,
1.006; 95% Cl, 1.00-1.012), competitive running (OR, 1.53; 95% Cl,
1.19-1.98), running >2 h/wk (OR, 1.28; 95% Cl, 1.01-1.62), running
>20 km/wk (OR, 1.25; 95% Cl, 1.001-1.55), and stretching before
running (OR, 1.46; 95% CI, 1.25-1.71).

Conclusion: Previous injury remains the most relevant risk factor
for RRIs according to the current study and previous data. Many
training characteristics seem to be involved but still have to be
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confirmed in view of conflicting data in the literature. Further re-
search would help clinicians better understand RRIs and how to
prevent them.

OC26

WHAT IMPACT HAS THE COVID-19 PANDEMIC
HAD ON LIFESTYLE FACTORS IMPORTANT TO
MUSCULOSKELETAL HEALTH? RESULTS FROM TWO
COHORT STUDIES

G. Bevilacqua', S. D'’Angelo’, C. Linaker', A. Paul’, I.
Bloom’, J. Zhang', F. Laskou’, C. Cooper’, K. A. Ward', E.
M. Dennison’, K. Walker-Bone'

'™RC Lifecourse Epidemiology Centre, Southampton, United
Kingdom

Objectives. Physical activity, nutrition and other lifestyle factors
play important roles in maintaining musculoskeletal health, espe-
cially in later life. COVID-19 was declared a global pandemic by
the World Health Organisation in March 2020. The UK entered its
first national lockdown on 23 March 2020, leading to widespread
lifestyle modifications. In this study, we use two existing cohorts
of community-dwelling adults, the Hertfordshire Cohort Study
(HCS) and Health and Employment After Fifty Study (HEAF), to
understand how the COVID-19 pandemic has affected lifestyle
factors associated with musculoskeletal health, contrasting our
findings at different stages of the lifecourse.

Methods. We studied a cohort of participants in midlife (HEAF)
and later life (HCS). 2469 HEAF participants, 1086 men and 1383
women (mean (SD) age 65.6 (4.3) years, all Caucasian and com-
munity dwelling) completed an online questionnaire in March
2021. 125 HCS participants, 65 males and 60 females (mean age:
84.6 (2.5) years) completed a phone questionnaire administered
by a trained researcher between July 2020 and February 2021.

Results. In HEAF, 44% participants said they were less physically
active than before the pandemic, while 17% reported being more
active. 19% participants said they drank more alcohol than before
(32% reported drinking above recommended levels), 16% said
their diet was less healthy. In HCS, 47% respondents reported
being less physically active than before the pandemic (and only
5% more s0), 27% said they consumed less alcohol compared to
pre-pandemic times (and only 3% more so), although quality of
diet was generally unchanged.

Conclusion. We have reported the experience of the first wave
of the COVID-19 pandemic among participants of two commu-
nity-dwelling UK cohorts, highlighting the varying impact of the
pandemic on lifestyle factors associated with musculoskeletal
health. A higher proportion of participants in HEAF increased con-
sumption of alcohol compared to HCS; however, reduced physical
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activity levels were reported in a high proportion of respondents
in both studies. An investigation of reversibility of these changes
is required.

OC27

GERAS FRAILTY REHABILITATION AT HOME
RANDOMIZED CONTROLLED TRIAL: VIRTUAL
BUNDLED CARE FOR SENIORS WHO ARE FRAIL
TO BUILD STRENGTH AND RESILIENCE DURING
COVID-19

G. loannidis', P. Hewston', J. D. Adachi’, S. Marr?, C. C.
Kennedy', J. Lee', D. Mangin®, M. Welsford', T. Woo', B.
Misiaszek’, A. Rabinovich? C. Patterson’, D. Armstrong’,
K. De Wit5, S. Brays, C. Mcarthur’, C. Okpara®, A.
Papaioannou’

McMaster University/Medicine, Hamilton , Canada, 2St Michael's
Hospital/Emergency Medicine, Toronto , Canada, *McMaster
University/ Family Medicine, Hamilton , Canada, *McMaster
University/Orthopedic Surgery, Hamilton , Canada, °Queen’s
University/Emergency Medicine, Kingston, Canada, ‘McMaster
Univeristy/Kinesiology, Hamilton, Canada, "Dalhousie University/
School of Physiotherapy, Halifax, Canada, ®McMaster University,
Hamilton, Canada

Objectives: Frailty can be characterized as a state of diminished
reserves to the extent that function is reduced and the person is
more vulnerable to external stressors. Two important considera-
tions regarding frailty from a management perspective are that it
may change over time and it is reversible or treatable. Our ran-
domized controlled trial aimed to understand the feasibility and
effectiveness of our GREAS frailty rehabilitation at home for vul-
nerable older adults living with frailty using bundled virtual care
with socialization, exercise, nutrition, and medication support.

Materials and Methods: Participants were randomized into two
arms (35/arm) for 12-weeks of socialization only (social) or mul-
ti-modal frailty rehabilitation (multi-modal). The social group
received 1x/week phone calls from student volunteers and the
multi-modal group received virtual care including 1x/week sociali-
zation, 2x/week at home exercise (small group physiotherapy live-
streamed sessions), nutrition and protein supplementation, and
medication support via a videoconferencing service. The RE-AIM
framework was used to assess feasibility. Our primary physical
function outcome measure was change (seconds) in the 5-Times
Sit-To-Stand (5TSTS) (faster time indicated better physical func-
tion). The minimal clinically important difference in 5TSTS is 2.3
seconds.

Results: The intervention reached 20% (n = 70) of eligible old-
er adults (n = 345) and was adopted by all 3 referral sources:
healthcare providers (20.2%), community organizations (18.2%),
and self-referrals (18.2%). 80% of participants were satisfied and
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>75% would recommend the program. A total of 77.6% of the sam-
ple population were female (n=52) and at baseline the average
age (standard deviation) was 76.4 (5.8) and 78.2 (7.0) years in
the social and multi-modal groups, respectively. For those with
5TSTS measurements at both baseline and follow-up (n=53), the
change in 5TSTS was 0.4 (5.3) seconds (baseline= 13.7 (5.1); fol-
low-up= 14.1 (6.0)) for the social and -2.1 (5.7) seconds (base-
line= 16.2 (5.8); follow-up= 14.1 (5.0)) for the multi-modal group.

Conclusions: Our GERAS virtual frailty rehabilitation intervention
is a feasible and effective community based program to improve
physical function for older adults living with frailty. This program
may be delivered in both urban and rural locations to expand the
reach of tailored health care services.

OC28

THE ASSOCIATION BETWEEN SOCIAL ISOLATION
AND LONELINESS AND SARCOPENIA AND
OSTEOPOROSIS AMONG OLDER ADULTS: RESULTS
FROM THE CANADIAN LONGITUDINAL STUDY ON
AGING (CLSA)

A. Lee’, C. Mcarthur?, G. loannidis’, J. D. Adachi’, L. E.
Griffith, L. Thabane', A. Mayhew’, A. Papaioannou’

"McMaster University/Department of Health Research Methods,
Evidence, and Impact, Hamilton, Canada, 2Dalhousie University/
School of Physiotherapy, Halifax, Canada

Background/Purpose: Social isolation and loneliness have sig-
nificantly increased for older adults, especially during the COV-
ID-19 pandemic. Socially isolated or lonely older adults may be
at risk of having worse health conditions or behaviours such as
decreased physical activity, and these may lead to development
of sarcopenia and osteoporosis. However, there is still uncertain-
ty that socially isolated or lonely older adults are vulnerable to the
risk of sarcopenia and osteoporosis. The aim of this study is to
investigate whether social isolation and loneliness are associat-
ed with development of sarcopenia and osteoporosis.

Methods: Among participants aged 65 years or older who com-
pleted the Canadian Longitudinal Study on Aging (CLSA) 2015
baseline comprehensive interview, the participants without either
sarcopenia or osteoporosis at baseline and who were followed
up in the 2018 interview were included, respectively (n=7451
for sarcopenia, n=8260 for osteoporosis). Social isolation and
loneliness were measured using the CLSA social isolation index
(CLSA-SII, higher score indicates greater social isolation, ranged
0-10). Sarcopenia was defined using Appendicular Lean Mass
(ALM) adjusted height? <7.0kg/m? for men and <6.0kg/m? for
women, and grip strength <27kg for men and <16kg for women
according to revised European Working Group Sarcopenia in Older
Adults (EWGSOP) definition. Osteoporosis was defined accord-
ing to World Health Organization definition: osteoporosis [dual
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X-ray absorptiometry (DXA) femoral neck T-scores-2.5], osteope-
nia (-1.0<T-score<-2.5), and normal bone density (T-score>-1.0).
Logistic and multinomial regression models were stratified by
sex, and adjusted for age, total body fat mass, education, total
household income, smoking status, alcohol consumption, self-re-
ported osteoporosis, self-reported lifetime history of fracture,
self-reported fractures last year, corticosteroid use, perceived
mental health, perceived health, the five-item Diener Satisfaction
with Life Scale, Center for Epidemiology Studies Depression 9
Scale, Physical Activity Scale for the Elderly score and gait speed.
0dds ratios (OR) and 95% confidence intervals (CI) are reported.

Results: A total of 151 participants developed sarcopenia at the
3-year follow-up assessment and, of 244 and 3965 participants
developed osteoporosis and osteopenia, respectively. Partici-
pants with sarcopenia, osteoporosis, and osteopenia at follow-up
had higher CLSA-SII at baseline than those without [mean (SD)
3.8(1.5) vs. 3.4 (1.4), p-value 0.003; 3.7 (1.4) vs. 3.5 (1.4) vs. 3.3
(1.3), p-value <0.001, respectively]. The adjusted odds for devel-
oping sarcopenia or osteoporosis was not significantly associ-
ated with CLSA-SII for men and women [adjusted OR 1.06 (95%
Cl 0.87-1.29, p-value 0.594), adjusted OR 1.09 (95% CI 0.85-1.40,
p-value 0.478), adjusted OR 1.01 (95% CI 0.80-1.28, p-value 0.952),
adjusted OR 1.06 (95% Cl 0.92-1.23, p-value 0.432), respectively].
The adjusted odds for osteopenia was significantly associated
with CLSA-SII for men [adjusted OR 1.07 (95% CI 1.01-1.14, p-val-
ue 0.017)]. The adjusted odds for osteoporosis and osteopenia
was not significantly associated with CLSA-SII for women.

Discussion/Conclusions: Though social isolation and loneliness
were associated with osteopenia for men, they were not linked
with osteoporosis and sarcopenia for both sexes. This presents
an evidence for older adults’ bone health from social isolation
and loneliness that can occur due to the COVID-19 pandemic over
the long term.
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ESCEOI

MULTIMODAL MULTICOMPONENT APPROACH
USING ORAL MEDICATIONS

N. Veronese'
"University of Palermo, Palermo, Italy

For multimodal approach, we commonly mean the combination of
at least two approaches, either pharmacological or non-pharma-
cological. Even if the first step for the treatment of knee osteoar-
thritis (OA) should be to combine pharmacological and non-phar-
macological treatments, this often fails due to poor compliance
from the patients. Moreover, often the patients want to avoid a
“one size fits all” approach searching some kinds of tailor-made
approaches. This approach often indicates the necessity of
combining different oral medications. In this sense, literature
suggests that combining SYSADOAs (Symptomatic Slow Acting
Drugs for Osteoarthritis) and NSAIDs (Non Steroidal Anti-Inflam-
matory Drugs) could provide a synergistic benefit, therefore being
the primary option for patients with moderate to severe pain due
to knee OA or during flares. Other literature reports that combin-
ing NSAIDs and mild opioids might also provide a synergistic ben-
efit and could reduce the need for strong opioids that are often
associated with severe side effects. All these evidences, often
born from patients’ needs and confirmed by recent literature, fur-
ther indicate the necessity of better tailoring oral medications for
improving domains usually affected in knee OA, including pain,
disability and stiffness.

ESCEO2

MULTIMODAL MULTICOMPONENT APPROACH
COMBINING INJECTABLE AND ORAL
MEDICATIONS

A. Migliore'

"Unit of Rheumatology “San Pietro” Hospital, Rome, ltaly

There is a rational for a combination of injectable and oral med-
ications in the long term of Osteoarthritis (OA) treatment. OA
involves multiple clinical phenotypes and several therapeutic tar-
gets that require different agents. The products for the pharmaco-
logical treatment of OA have different mechanism of action that
allow their combined or sequential use.

Different clinical opportunities can be considered according to
the different patients’ features. The association of HA |A injection
plus oral NSAID could be advantageous in case of: High level of
pain at baseline, presence of sinovitis/effusion (detected by ultra-
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sound or MRI), and to facilitate rehabilitation (exercise protocol).
Synovitis is strongly associated with knee pain and might be a
therapeutic target in OA patients even in early stage.

Combining SYSADOAs with HA injections could be useful in some
clinical scenarios. When in addition to a knee other joint are in-
volved by OA at lower symptomatic level than knee, in this case
the target knee can be injected with HA and SYSADOAs can be
added to manage the other affected joints. In order to maintain
low level of pain after viscosupplementation and /or to increase
the between-injections interval SYSADOAs can be administered
after VS.

Since there are evidence of the delay of Total Knee Replacement
(TKR) after repeated courses of VS as well as after chronic admin-
istration of patented Crystalline Glucosamine Sulfate lasting for
5 years after treatment cessation, we can suppose their combina-
tion increase the possibility to delay TKR.

However further studies are needed to establish: whether the
combination of SYSADOAs + HA could increase the delay of TKR
compared to each product separately; the right dose and sched-
ule of treatment with combined products; whether the association
of HA and oral low doses of NSAIDs could manage inflammatory
phenotype and finally if the combination is cost- effective.

In conclusions, combination of HA with oral Sysadoas or NSAIDs
can be a good therapeutic option considering: the different mech-
anism of action of each agent; the presence of several OA phe-
notypes requiring personalized approach; and the simultaneous
involvement of multiple joints with different degree of disease in
real world patients.

ESCEO3

HOW TO DEFINE PATIENTS AT VERY HIGH RISK OF
PRESENTING AN OSTEOPOROTIC FRACTURE

K. Javaid'

'NDORMS, University of Oxford, Oxford, United Kingdom

A critical component of the patient pathway in osteoporosis is
adequately assessing future fracture risk for two principle rea-
sons. The first is to identify patients who require anti-osteopo-
rosis medication. The second is to identify patients at very high
risk who need urgent treatment initiation and be potent therapies.
Two clinical trials have now compared anabolic versus antire-
sorptive agents and demonstrated superiority. The challenge is
how to operationalize this evidence into routine clinical care. The
impact of identifying patients who are very high risk informs clin-
ical decision making to target patients for urgent initiation of an-
abolic anti-osteoporosis medication. It also supports the patient
to value the benefits of treating their osteoporosis with treatment
for other conditions. This can help prioritize osteoporosis care for
clinicians and patients.
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Existing methods for assessing fracture risk such as Frax, Qfrac-
ture and Garvan have been validated in general populations. We
now understand that a significant predictor of imminent fracture
is a recent fracture. However, these studies did not include pa-
tients with a recent fracture, so these tools significantly underes-
timated the increased fracture risk in the two years after an index
fracture, a period of imminent risk. Epidemiological studies have
now described the imminent fracture risk in terms of age, sex, and
fracture site in a growing number of countries. However, these
calculations are beyond routine clinical practice. While we wait
for fracture risk assessment tools to incorporate these calcula-
tions, several interim methods have been proposed, each with its
strengths and challenges.

Using FRAX, a new category within the treatment area has been
defined using multiples of the interventions threshold. Analyses
using artificial intelligence have been used to identify those at
high risk of a subsequent fracture. Finally, expert consensus has
been used to define very high risk using combinations of age,
fracture site, number and recency, bone mineral density and FRAX
score. Key challenges remain in determining the specific fracture
sites that should be included and whether a DXA, FRAX fixed, or
age-adjusted threshold should be used and if the risk of another
fracture may vary by country.

ESCEO4

HOW TO MANAGE PATIENTS AT VERY HIGH RISK
OF PRESENTING AN OSTEOPOROTIC FRACTURE

R. Rizzoli’

Division of Bone Diseases, Geneva University Hospitals and
Faculty of Medicine, Geneva, Switzerland

The aim of osteoporosis therapy is to reduce the increased
fracture risk associated with osteoporosis-related bone fragil-
ity. Long-term prevention of fragility fracture relies on the triad
-balanced nutrition, including calcium, protein and vitamin D,
-weight-bearing or balance improving physical exercises and
-pharmacological therapies. Among the latter, the anti-resorptives
are the most widely used. Alendronate, basedoxifene, denosum-
ab, ibandronate, raloxifene, risedronate, menopausal hormone
therapy (MHT) and zoledronate decrease vertebral fracture risk.
The relative risk reduction is as high as 60 to 70% by one year of
therapy only, indicating an early marked efficacy. For hip fracture,
alendronate, denosumab, risedronate, and zoledronate reduce
the risk in women with osteoporosis, MHT in postmenopausal
women, and calcium and vitamin D in institutionalized patients.
Facture risk reduction is observed from approximately 18 months
of therapy on. Regarding combination therapies, the added costs
and risks of side effects must be considered. Until now we have
no clear evidence that using drugs together provides greater frac-
ture risk reduction than monotherapy. In terms of sequential ther-
apies, reasons to switch an anti-resorptive drug to another one in-
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clude intolerance to current treatment, concern about adherence
to treatment, inadequate clinical response, such as bone loss or
occurrence of fracture on therapy, or failure to achieve turnover
markers reduction. To prevent rapid bone loss and increased ver-
tebral fracture risk after discontinuing denosumab, a bisphos-
phonate treatment may be envisaged. When clinical response to
bisphosphonate therapy is inadequate, a switch to teriparatide,
romosozumab or to denosumab could be recommended. How-
ever, switching denosumab to teriparatide is not recommended.
An anabolic treatment like the amino-terminal fragment of PTH,
teriparatide, an analog of parathyroid hormone related protein,
abaloparatide, or the monoclonal antibody against sclerostin,
romosozumab (the latter when tested against alendronate), de-
creases vertebral and non-vertebral fracture risk by one year of
treatment too. In sequential therapies, teriparatide, abaloparatide
or romosozumab therapy should be followed with denosumab or
a bisphosphonate to maintain the early antifracture efficacy. Be-
cause of a high magnitude and early antifracture efficacy, such a
sequential regimen should become the standard of care for pa-
tients at high, very high or at imminent risk of fracture.

ESCEOS

MANAGEMENT OF HAND OSTEOARTHRITIS: WHAT
REALLY MATTERS FOR THE PATIENT

N. Fuggle’

'"™MRC Lifecourse Epidemiology Centre, Southampton, United
Kingdom

Hand osteoarthritis is a highly prevalent disease which is associ-
ated with substantial morbidity and mortality. A patient-centered
approach to hand osteoarthritis care has the potential to facilitate
true, shared, decision making, improve patient investment in man-
agement and adherence to therapy. This talk, informed by an ex-
pert ESCEO working group, will highlight the elements of clinical
care and therapeutics which are particularly important to patients
as well as advocating for an increasing role for patients in person-
al healthcare decisions, formulating policy recommendations and
in mapping the future direction of hand osteoarthritis research.
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ESCEO6

MANAGEMENT OF HAND OSTEOARTHRITIS: HOW
CAN THE ACR GUIDELINES BE APPLIED TO AN
EUROPEAN POPULATION IN A PATIENT-CENTRIC
APPROACH

J.-Y. Reginster'?

'0n behalf of the ESCEQ Working Group on Hand Osteoarthritis
(HOA), Belgium, 2Director, World Health Organization Collaborating
Center for Public Health Aspects of Musculoskeletal Health and
Aging, University of Liege, Liége, Belgium

Hand Osteoarthritis (HOA) is a disease and not a normal pro-
cess of ageing. HOA deserves a multimodal treatment, includ-
ing non-pharmacological and pharmacological approaches.
The American College of Rheumatology (ACR) guidelines were
written in a predominantly US-centric approach but, due to their
robust methodology, they can globally be endorsed by ESCEO
for the management of European patients. ESCEQ agrees that
within the SYSADOAs family, Chondroitin Sulfate (CS) is the only
one which has successfully demonstrated efficacy on pain and
function in this particular indication. This proof of efficacy being
complemented by a very good tolerance justifies the positive rec-
ommendation from the ACR to be applied to the European pop-
ulation. It would nevertheless be interesting to see another trial
confirming the Gabay’s study despite the fact that this study has
been conducted with the most robust methodology and an inde-
pendent statistical analysis of the outcomes. After having care-
fully listened to the patients, it is clear that patients want to have
pharmacological approaches which combine an efficacy on pain
and function with a high safety profile. They mentioned that they
are prepared to pay a reasonable price premium to use a pharma-
cological approach which provides a high risk/benefit ratio. The
aesthetic component of HOA should not be neglected. Hyaluronic
Acid (HA) and Corticosteroids (CS) injections appear to be prom-
ising approaches in some acute phases, i.e. flares, but they need
further demonstration of efficacy/safety. Patients expressed their
preference for injectable preparations which contain a low vol-
ume, a small needle and a limited number of injections. Patients’
preferences and derived health economic analyses support the
use of a pharmacological management of HOA.
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ASSESSING FRAILTY IN PATIENTS WITH
MUSCULOSKELETAL CONDITIONS

A. J. Cruz-Jentoft’
"Hospital Universitario Ramén y Cajal (IRYCIS), Madrid, Spain

The concept of frailty has evolved significantly in recent years.
First used to describe persons with advanced physical and men-
tal disability who were close to death, it has gradually moved to
describe a state of increased vulnerability to stressors, even when
disability is absent or only mild. Frailty is associated with age-re-
lated declines reserves across multiple physiological systems.

Frailty status is strongly associated with relevant health out-
comes (death, disability, delayed recovery from disease, surgical
complications, use of medical and social care resources, patient
reported outcomes) in multiple care settings (community, hos-
pital, nursing homes) and across multiple medical and surgical
specialties. Assessment of frailty status adds to usual predictive
tools in complex care settings and improves decision making. In
consequence, assessment of frailty in older patients is becoming
standard practice across the health care spectrum.

Assessment of frailty is compounded by the lack of consensus on
a single instruments. There are two major approaches to meas-
ure frailty: summing an accumulation of deficits found in different
domains (leading to what is usually defined as a Frailty Index)
or using a phenotype that describes some aspects of frailty (the
most widely used is the CHS Physical Frailty Phenotype). Each
approach has pros and cons, but both need some time and exper-
tise, both at the time of assessment and in the interpretation and
further action taken as a result. Specific approaches to simplify
assessment in some specialties and setting are being developed
(most started in the field of oncology, but now expanding to many
other fields and disciplines). Advances in the musculoskeletal
field have been slow, but it is now clear that assessing frailty in
patients with musculoskeletal conditions will rapidly expand and
become an additional tool to improve outcomes and to reduce
variability in decision making.
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EUGMS-ESCEO-IOF2

USING FRAILTY TO TAILOR COMPLEX DECISIONS
TO PATIENT NEEDS

J. M. Bauer'

"Center for Geriatric Medicine and Network Aging Research,
Heidelberg University, Heidelberg, Germany

Aging beyond age 70 is associated with an increasing individu-
al heterogeneity of organic capacities and comorbidities. This
development results in extremely different risk profiles for func-
tional and health outcomes like disability, loss of independence
and death. The frailty concept reflects this heterogeneity as it
categorizes older persons based on an integrated assessment of
functionality and organic deficits. Medical decisions in the con-
text of diagnostic approaches and therapeutic interventions have
to reflect the heterogeneity and the different risk profiles of the
older population. The implementation of the frailty assessment
in clinical routine is a prerequisite for the successful tailoring of
responsible decisions to the needs of vulnerable patients. Differ-
ent methods to assess frailty are currently considered in different
patient populations and for different purposes. In this regard the
approach of a GP will differ from that of an oncologist for exam-
ple. While the former will have to rely on very practical and easily
applicable tools to identify older patients at risk, the latter will be
able to invest more resources before the decision on a potentially
harmful therapy is made in cooperation with the patient and his
caregivers. In a relevant number of cases the frailty assessment
may trigger a comprehensive geriatric assessment as only a mul-
tidimensional analysis may allow to decide on the best approach
to improve an older patient’s overall condition. At the moment it
still has to be defined which tools for the assessment of frailty
should be regarded as a standard for different clinical scenarios.
Facing the accelerated aging of many Western societies respec-
tive knowledge gaps should be addressed and medical guidelines
should be adapted accordingly.
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SICOT-ESCEO-IOF1

THE RESULTS OF DIFFERENT SURGICAL TREATMENT
MODALITIES FOR FRAGILITY COMMINUTED
FRACTURES OF THE PROXIMAL HUMERUS

G. Volpin'?

The Galilee Faculty of Medicine, Zfat, Bar Ilan University, Safed,
Israel, 2Chairman, SICOT Trauma Committee, -, Israel

Introduction: Management of displaced fragility comminated
fractures of the proximal humerus is still controversial. We pres-
ent our experience with such fractures treated by closed or open
“minimal invasive osteosynthesis” or by open reduction and using
of fixed plates or by hemiarthroplasty or shoulder replacement
(TSR).

Patients & Methods: It consists of 219 Pts. (63 M, 156 F,
55-89-year-old- mean 72.5Y) followed for 4-10 years (mean
5.5Y). Based on Neer's classification 10 had 2 parts fractures,
129 had 3 parts fractures and 80 had 4 parts fractures. 109 Pts.
were treated by minimal invasive techniques (89 by closed reduc-
tion and minimal osteosynthesis by transcutaneous KW pinning,
15 by IMN (PHN) and 5 by LCP); 59 PTs were treated by ORIF
through delto-pectoral approach (32 by minimal osteosynthesis,
22 by rigid AO plates and 5 by AO LCP). 51 Pts were treated by
hemiarthroplasty or by total shoulder arthroplasty (TSR). Patients
were evaluated by the Rockwood's and by the Constant’s shoulder
grading scores, and by radiographs.

Results: Overall results were excellent and good in 85% of patients
with 2, and 3 parts fractures of the proximal humerus. treated by
closed or open minimal osteosynthesis techniques, with some
better results in less comminuted fractures. 21 young patients
with 4-part fractures were treated surgically. Of them, 9/13 (69%)
treated by minimal invasive techniques and 5/8 (62.5%) treated
by ORIF with rigid plates had good functional results. 7/21 other
patients had poor results and most of them developed AVN of the
humeral head. 75% of the patients treated by hemiarthroplasty /
TSR had satisfactory results. They were almost free of pain, but
most of them had only a moderate improvement in shoulder mo-
tion.

Conclusions: Based on this study it seems that “minimal oste-
osynthesis” by K.W. techniques and or plates and lag screws,
by closed or open reduction, remains as the first optional treat-
ment of complex fragility fractures of the shoulder, even also in
young patients with a 4-part fracture. ORIF by conventional plates
may be used in young patients and by LCP (locked compression
plates) in osteoporotic comminuted fractures of older patients. In
the elderly, hemiarthroplasty or total shoulder arthroplasty should
be also considered in such pathology as the treatment of choice.
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SICOT-ESCEO-IOF2

SURGICAL TREATMENT OF FRAGILITY FRACTURES
OF THE SPINE

J. Saveski', N. Trajkovska’, I. Hasani?

'Clinical Hospital Acibadem Sistina, Skopje, North Macedonia,
2University Clinic of Traumatology, Skopje, North Macedonia

Osteoporotic vertebral spine fractures (OVSF)present an increas-
ing major worldwide health problem. They are a leading cause
of pain, disability, impaired quality of life, and morbidity in the
elderly.

The best treatment is prevention, aiming to identify treatable
causes, correcting calcium and vitamin D, and appropriate design
exercise program.

Medical treatment includes hormonal replacement (estrogen
preparation), bisfosfonates, calcitonin, raloxifene...

Nonsurgical treatment includes bedrest, cast/brace, analgesia...

Surgical treatment starts after conservative treatment fails, as a
less invasive technique (vertebroplasty or kyphoplasty) or maxi-
mally invasive treatment which includes an open approach to the
spine (posterior, anterior or combined).

Vertebroplasty was done through a needle that is inserted percu-
taneously via a transpedicular approach into the vertebral body.
Liquid polymethylmethacrylate (PMMA) directly into a fractured
vertebral body was instilled under pressure to fill the collapsed
vertebral body.

Kyphoplasty attempts to reduce the wedge-shaped vertebra by
using an inflatable balloon. The most common indication for ce-
ment augmentation are patients with painful OVSF that fail to im-
prove within 2-3 week of nonsurgical treatment.

MRI is the best option for the evaluation of acuity of fracture.
The most appropriate time for surgery ranges from 3 weeks to
3 months. Indication for open surgical treatment includes OVSF
with neurological deficit secondary to progressive collapse, in-
stability or spinal stenosis. Patients with painful fractures not
amenable to vertebroplasty (vertebra plana) or patients in whom
vertebroplasty has failed and has deformity are candidates for
open spine procedures.

Recently, posterior surgical fixation procedures we combine with
intraoperative vertebroplasty to restore alignment and recon-
struction of the anterior column in aim to diminish biomechanical
forces on posterior instrumentation without added morbidity of
separate anterior exposure.

Patients with osteoporosis and spinal deformity have an increased
risk of topping off and bottoming off syndrome. To prevent that,
we use the augmentation screws, long enough posterior fixation
construction, and preventive vertebroplasty on the proximal and
distal vertebral body of the fixation construct.
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Conclusion

« Vertebroplasty and kyphoplasty have resulted in significant ad-
vances in the surgical treatment of osteoporotic vertebral spine
fractures.

« Patients who have a neurological deficit, spinal deformity and
intractable pain require open surgical reconstruction.

SICOT-ESCEO-IOF3

FRAGILITY FRACTURES OF PELVIS: STANDARDS IN
THE THERAPY OF INSUFFICIENCY FRACTURES OF
THE PELVIS

R. Pfeifer’

"Department of Traumatology, University Hospital Zurich, Ziirich,
Switzerland

Fragility fractures in pelvis are commonly seen in aging popula-
tion. Similarly to other osteoporotic lesions, these fractures are
associated with prolonged immobilization of the patient and sys-
temic complications, such as pneumonia and thromboembolic
events. Adequate treatment of fragility fractures requires early
diagnostics, sufficient pain treatment and, depending of the frac-
ture type, surgical stabilization. This talk gives an overview on
the relevant classifications and summarizes current treatment
options and their outcome.

SICOT-ESCEO-IOF4
OSTEOPOROTIC HIP FRACTURES
I. Hasani', A. Saveski?, V. Gershon?®

"University Traumatology Clinic - Skopje, Skopje, North
Macedonia, 2Univeristy Clinic for Orthopaedic Diseases, Skopje,
North Macedonia, 3Zefat Medical Faculty, Bar-llan University,
Ramat Gan; The Center for Rehabilitation Research, University of
Haifa, Israel, Haifa, Israel

Although very important fractures Osteoporotic Hip Fractures,
because for some of our geriatric patients are “the beginning of
the end”, they are the most contemned fractures in our everyday
praxis and most neglected one, often operated by the youngest
surgeons or residents. Geriatric hip fractures are often in the
shadow of other young injured patients on the wards. Literature
shows an interesting fact that they are often subject to nonstand-
ard treatment also in the same centers, and not to mention the
differences in different centers, in different countries, from dif-
ferent surgeons.

A lot of scientific work has been done on bringing up new light on
the modernization of osteosynthesis in weakened bones.
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Impacting the osteoporotic bone with blades vs. reaming has
been shown superior in neck stabilization, with or without aug-
mentation of the blade. Intramedullary fixation has been shown
superior to compression lateral plate, medializing the loading
center. Locking diaphyseal screws on the plate has also been
shown superior on fixation failure, compared to non-locking
screws. A lot of controversies still exist in comparing blading with
double screwing of the femoral neck; on augmenting the blade,
due to the thermal effect on the cancellous bone. New modern
implants of simultaneous divergent blading and screwing of the
femoral neck, with compression possibilities, rotation, and angle
stable construct, have brought a new era on femoral neck fracture
treatment.

Hemirarthroplasties are still very successfully implemented in
everyday practice, with their big advantage on early weight-bear-
ing and rapid rehabilitation of the injured. But still, the controversy
of the orthopaedists and traumatologists on arthroplasty vs. os-
teosynthesis exists, being relativized with the last technological
osteosynthesis advancement.

Insisting on separate orthogeriatric departments, with standard-
ized treatment and fast-line strategy, use of the most adequate
osteosynthesis and not always the most expensive, serious pre-
operative preparation, devoted and fast surgery delivered from
an experienced surgeon, with serious immediate rehabilitation
are the mainstream strategies for a good result on treating this
modern orthopedic epidemy. Reasonable use of new expensive
implants, will help elderly patients for a better and faster return to
pre-injured state and also save a lot from the state health budget.
Prevention of failure and revisions should be every surgeon’s tar-
get to decrease the mortality, morbidity, and overall expenses on
treatment of OHF.

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.

SICOT-ESCEO-IOF5
PERIPROSTHETIC FEMORAL FRACTURES
G. Osterhoff?

Department of Orthopaedics, Trauma and Plastic Surgery,
University Hospital Leipzig, Leipzig, Germany

Periprosthetic fractures of the femur (PPF) are challenging inju-
ries in patients with previous total hip replacement or total knee
replacement. They can occur early as a complication of the initial
intervention itself or later as a consequence of aseptic loosening
and/or a trauma. In most cases, the patients are old, have many
comorbidities and the surgeon has to deal with impaired bone
quality.

This talk gives an overview on the relevant classifications and
summarizes current treatment options and their outcome.
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OARSI-ESCEOQOI

OSTEOARTHRITIS AND OSTEOPOROSIS: DOES
THE EPIDEMIOLOGY SUGGEST AN INVERSE OR
COLLINEAR RELATIONSHIP?

E. Dennison’

™MRC Lifecourse Epidemiology Centre, Southampton, United
Kingdom

It has been suggested for many years that there is an inverse
relationship between osteoporosis (OP) and osteoarthritis (0A),
with the concept of ‘bone formers’ and ‘bone losers’ often pro-
posed. However, the relationship is complex and debate contin-
ues regarding how the two conditions are linked. In recent years
one therapy for OP has even been trialled in OA patients. This
overview will focus on the epidemiological studies that have con-
sidered the relationship between these two conditions over the
last 30 years and will briefly discuss the possible pathophysio-
logical relationships existing between them. Studies have high-
lighted differential levels of bone remodelling markers, such as
leptin and OPG between the two conditions while In other work
genome-wide methylation profiling of bone samples has revealed
differentially methylated regions in OP and OA. Most recently re-
searchers have considered subchondral bone microarchitecture
and mineral properties in OP and OA in relation to stages of carti-
lage degeneration, demonstrating regional differences, and builds
on previous work demonstrating different rates of bone turnover
in different regions. This work has suggested that both regional
and compartmental differences at structural, material, and cellu-
lar levels need to be studied to understand the transition of OA
subchondral bone from being osteoporotic to sclerotic. This may
help provide further management strategies for OA, the com-
monest joint condition, and for which the ‘holy grail' of therapy
remains elusive.

OARSI-ESCEO?2

CAN WE REACH A UNIFYING
PATHOPHYSIOLOGIC FRAMEWORK FOR THESE
TWO COMMON MUSCULOSKELETAL DISORDERS?

R. Chapurlat’

TINSERM UMR 1033, Université Claude Bernard-Lyon 1, Hopital E
Herriot, Lyon, France

Osteoporosis (OP) and osteoarthritis (OA) are two common con-
ditions associated with aging, and also more frequent in women.
They have some risk factors in common, including sex, age, in-
flammation and genetics. Other risk factors seem to have oppo-
site effects in the two conditions, such as BMI, BMD and mechan-
ical loading. Reasoning based on the role of these risk factors,
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however, may be a superficial approach in some cases because
the different phenotypes of OA involve various biological path-
ways.

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

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

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

Common mechanisms involved in aging have been described in
OA ad OP. For example, the sirtuin (Srt) family promotes longevity
and counteracts age-related conditions. Sirt-1 has been associat-
ed with protective effects on bone loss and chondrocytes.

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

OARSI-ESCEOS3

OBESITY, OSTEOARTHRITIS, AND OSTEOPOROSIS:
ANY EVIDENCE FOR SHARED PATHOGENESIS?

N. E. Lane’

"University of California at Davis School of Medicine, Sacramento,
United States

Over the past decade, the prevalence of obesity has increased
worldwide, and this has then led to increased incidence of car-
diovascular, diabetes and musculoskeletal diseases. While the
association of obesity with osteoarthritis (0A) is well described.
Recently epidemiologic studies have found obesity is also associ-
ated with osteoporosis (OP) and related fractures.
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The association of obesity with OA is strong. Meta-analyses have
shown overweight and obesity were significantly associated with
higher knee OA risks of 2.45 (95% CI 1.88 to 3.20, p<0.001) and
4.55(95% C1 2.90 to 7.13, p<0.001), respectively. The risk of knee
OA increased by 35% (95% CI 1.18 t01.53, p<0.001) with a 5 kg/
m2 increase in BMI. While the association of obesity with osteo-
porosis is not nearly as strong, surprisingly when 44,534 women
in the GLOW study were followed prospectively for 2 years, frac-
tures in obese women accounted for 23% and 22% of all previous
fractures and incident fractures and the risk of ankle and upper
leg fractures were higher in obese than in the non-obese wom-
en, while the risk of wrist fractures was significantly lower. Obese
women with fractures were more likely to have experienced early
menopause and more falls in the past year.

Obesity is characterized by adipose tissue expansion and chronic
low-grade inflammation. Bone marrow derived adipocytes (BMAs)
are derived from the same mesenchymal stem cell precursors as
osteoblasts and chondrocytes and the percentage of BMAs ap-
pears to be inversely related to BMD. Obesity is associated with
activation of inflammatory pathways, increased bone resorption,
reduced bone formation and muscle atrophy. The inflammatory
pathways that are activated with obesity can also impact the de-
velopment and progression of OA. While the association between
obesity, OA, and OP is complex, weight loss may affect fatty tissue
mass, secretion of inflammatory mediators and may overtime, in-
fluence other musculoskeletal tissues such as bone and articular
cartilage. A more thorough understanding of the role of obesity in
these two common musculoskeletal diseases of aging is needed,
as this may allow for development of more effective treatments.

OARSI-ESCEO4

PHYSICAL ACTIVITY AND DIETARY WEIGHT LOSS:
ARE THEY PROTECTIVE OR RISKY FOR KNEE
OSTEOARTHRITIS AND OSTEOPOROSIS

S. P. Messier’

'J.B. Snow Biomechanics Lab, Department of Health and Exercise
Science, Wake Forest University, Winston-Salem, NC, United
States

The purpose of this presentation is to present randomized clini-
cal trial (RCT) data on physical activity and dietary weight loss in
older adults with knee osteoarthritis, overweight, and obesity and
the effect these non-pharmacologic therapies have on clinical,
mechanistic, and structural outcomes. Over 30 years of RCT data
on a combination of walking and low intensity strength exercise
and dietary weight loss will show that these non-pharmacolog-
ic, non-surgical interventions reduce pain, and improve function
and mobility. Body composition changes with exercise are min-
imal in this population with 18 months of exercise resulting in
a 2% weight loss, a 5% reduction in lean mass, and less than a
1% reduction in fat mass. However, dietary weight loss over an
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18-month period results in a dose response, with greater weight
loss resulting in less total body fat, less lean body mass, less
total hip bone mineral density (BMD), and less femoral neck BMD.
The changes in BMD, while significant with higher weight loss, re-
mained above the osteopenia threshold levels for all weight loss
categories.

Aerobic exercise and dietary weight loss, separately and in com-
bination, reduce inflammation and knee joint compressive forces
over an 18-month intervention period. However, changes in lean
body mass and fat mass are not significantly different from an at-
tention control group. High intensity strength training also does
not exacerbate disease progression measured by x-ray and MRI;
changes in disease progression are consistent with national his-
tory progression.

Long-term exercise and dietary weight loss have positive effects
on clinical and mechanistic outcomes and do not exacerbate
disease progression. Eighteen months of high- and low-intensity
strength training significantly increase muscle strength in older
adults with knee osteoarthritis, but this does not translate into
significant improvements in pain and function relative to an at-
tention control. While aerobic and strengthening exercises have
positive effects on pain, function, and mobility in older adults with
knee osteoarthritis and obesity and cause no harm to knee joint
structure, the greatest effect occurs with a weight loss of at least
10% over an 18-month period.
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ESCEO-ESPRMI

UPDATE IN NON PHARMACOLOGICAL AND
NON SURGICAL APPROACHES IN HAND
OSTEOARTHRITIS

E. Dincer'?3

'ESCEQ Scientific Advisory Board Member, Ankara, Turkey,
2ESPRM Chair Musculoskeletal Disorders Committee, Ankara,
Turkey, 3President Turkish Society of Rehabilitation Medicine,
Ankara, Turkey

Introduction: In this article our aim is to synthesize Systematic
Literature Review about Update in Non pharmacological and Non
surgical approaches in Hand Osteoarthritis (HOA)

Material and Method: New information from Guidelines, SRs and
RCT published in last 5 years,which made recommendations or
evaluated rehabilitation(Non pharmacological and Non surgical
intervention ) of persons with Hand OA.

Search covered «Pubmed Database» and «Web for Management
of Hand OA guidelines» written in English and extracted their rec-
ommendations.

Also referred to earlier guidelines, especially,(Eular Recommen-
dations for Hand OA Management (2007);and Eular Recommen-
dations for Hand OA Diagnosis (2009) ) when guideline updates
referred to these former guidelines where the evidence and rec-
ommendations were not changed.

Intended to provide guidance for management of Hand OA and to
disseminate best evidence-based strategies in the management
of Hand OA from these revised guidelines.

Results: Available guidelines and consensus recommendations
on hand OA recommend exercises as part of current best practice
for hand OA management.

Also the combination of splints for thumb base OA, orthoses and
exercise regimen reduce pain and improve functionality in the
short and long term and prevent/correct lateral angulation and
flexion deformity.

There is strong evidence to support the recommendation of
strengthening, stretching and joint mobility exercises for the man-
agement of the hand OA.

Hand ex.recommendations for the Hand OA management

a) Exercises to improve hand function and muscle strength, and
reduce hand pain such as strengthening, stretching and joint mo-
bility exercises should be considered for every patient with hand
OA. These exercises can either be prescribed as home- based or
supervised weekly exercises over several weeks

b) Hand strengthening exercises should be considered for hand
OA management due to their clinically beneficial effect on hand
pain and grip force

c) Ex. in combination with orthosis improves hand pain and func-
tionality in both short and long term
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d) Education regarding an ex. regimen including muscle strength-
ening and ROM exercises in combination with joint protection
techniques should be recommended for all patients with hand OA

e) Advise people with hand OA to ex. as a core treatment irre-
spective of age, comorbidity, pain severity or disability. Ex. should
include local muscle strengthening and general aerobic

Conclusion: As a result of this literature survey, it is concluded
that essentially and especially ;

Optimal Management of Hand OA requires a combination of Non
pharmacological & Pharmacological treatment modalities and
must be individualised to the patient’s requirements

Exercises to improve function and muscle strength, as well as to
reduce pain, should be considered for every patient.

Education and training in ergonomic principles, pacing of activity
and use of assistive devices should be offered to every patient.

Orthosis,use of assistive devices should be offered to every
patient is strongly recommended for patients with hand OA.Or-
thoses should be considered for symptom relief in patients with
thumb base OA. Long-term use is advocated. (3months).Cogni-
tive behavioral therapy (CBT).Thermal interventions (locally ap-
plied heat or cold).Paraffin, an additional method of heat therapy
for the hands.Kinesiotaping for patients with first CMC joint OA.
Acupuncture ,is conditionally recommended for patients with
hand OA.
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UPDATE IN NON PHARMACOLOGICAL AND
NON SURGICAL APPROACHES IN KNEE
OSTEOARTHRITIS

U. Akarirmak’

'istanbul University - Cerrahpasa, Cerrahpasa Medical Faculty,
Physical Medicine and Rehabilitation Department, Istanbul, Turkey

Objective: Knee osteoarthritis (OA) is a heterogeneous disease
associated with important effects on function as well as quali-
ty of life, and the clinical management is difficult. Update in non
pharmacological & non surgical approaches in knee osteoarthri-
tis is of great importance to physicians, patients and public.

Material and Methods: Various treatment guidelines were con-
structed in order to offer comprehensive treatment profiles for
individuals with knee OA, using recommended treatments as in-
put for each decision. Among them the updated algorithm for the
management of knee OA from the ESCEQ is highly recommended.

Results: Non-pharmacologic treatments for knee OA are underuti-
lized. They have efficacy for pain relief and improved function.
Nonpharmacological treatment in the 2019 ESCEO algorithm:
Core interventions are information/education of the patient,
weight loss in case of overweight or obesity and exercises.

Exercises: Evaluation of function and prescribing the right com-
bination of exercises for the individual patient is recommended.
Exercises combining aerobic and strengthening exercises have a
relevant role and a high level of evidence according to the GRADE
(Grading of Recommendations Assessment, Development and
Evaluation). In all patients exercises are recommend, irrespective
of age, radiographic severity, pain intensity, functional levels, or
comorbidity. There is moderate-to high-quality evidence for land-
based exercise improving knee pain and function with moder-
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ate effect size immediately after treatment, comparable to oral
NSAIDs. Strategies to improve adherence by patient education
about OA and benefits of exercise and long-term monitoring are
important.

A combination of low-impact aerobic fitness training (walking,
cycling, deep-water walking) and lower-limb strengthening exer-
cises is preferred. Exercise choice should be based on patient’s
mobility, specific impairments (strength, ROM, aerobic fitness,
and balance), and preferences. Exercises involving high impact
on joints, running-jumping are discouraged. For patients who run
or jog with mild symptoms of OA, a load management approach
with attention to rest days, distance, speed, footwear, and build-
ing up muscle strength is important. Stretching or flexibility ex-
ercises, particularly of hamstrings are part of exercise program
to increase knee ROM. Aquatic exercises have clinically relevant
effects on knee pain, function, and are particularly useful for pa-
tients with severe pain due to its better tolerance.

Weight loss: There is substantial load placed on the knees during
weightbearing activities, and in addition to the mechanical con-
sequences of overweight, adipokines released by adipose tissue
(Ieptin and adiponectin) are directly involved in inflammation and
cartilage damage. Overweight patients should be offered optimal
support to lose weight. Diet plus exercise have the best results for
weight loss and improvement in pain, with scores of approximate-
ly 50%, when 10% reduction in body weight is attained. An initial
target is a 5-10% weight reduction within 6-months. A combina-
tion of a calorie-restricted diet & physical activity is supported.

Mild knee osteoarthritis patients are recommended core non-phar-
macologic therapies alone, focusing on education, exercise, and
weight management or in combination with topical therapies or
analgesics on an as-needed basis for adequate control of symp-
toms.

For moderate/severe knee osteoarthritis patients non-pharmaco-
logic interventions are the first-line therapy combined with phar-
macotherapy. Aquatic exercises are usually better tolerated in
patients with severe pain.

Adjunctive therapies: These are lacking sufficient evidence and
are of limited clinical benefit for patients who do not respond
to first-line approach: Insoles and other specialized footwear, to
reduce stress on knee compartments, nutritional supplements,
transcutaneous electrical nerve stimulation (TENS), acupuncture
and local heat. An assistive device, such as a cane or walker, can
unload an affected knee and diminish pain with walking. Neoprene
sleeves reduce pain for patients with varus deformity. Tai-Chi is
a treatment option for the rehabilitation of knee OA and has been
shown to be as effective as a standard exercise program after 12
weeks in terms of knee pain, physical function, and reduction in
analgesic use, in addition to greater improvement in depression.
Moreover, Tai Chi improves balance and is associated with a re-
duced falls risk in older patients with knee OA.

Conclusion: Nonpharmacologic interventions are the backbone
of knee OA management and lifelong treatment with nonphar-
macologic therapies is recommended to relieve symptoms and
prevent further joint damage. For all patients, ongoing exercise
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for pain relief and joint protection are recommend (Grade 2B).
There is no strong evidence on the best prescription of exercise
modalities and dosage (intensity, duration, frequency). A combi-
nation of low-impact aerobic fitness training (walking, cycling,
deep-water walking) and lower-limb strengthening exercises is
preferred. For overweight patients, a calorie-restricted diet and
exercise program recommended (Grade 2B) with optimal support
to lose weight.
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UPDATE IN NON PHARMACOLOGICAL AND NON
SURGICAL APPROACHES IN HIP OSTEOARTHRITIS

A. Winkelmann'

"Physical and Rehabilitation Medicine, Department of
Orthopaedics and Trauma Surgery, Musculoskeletal University
Center Munich (MUM), University Hospital, LMU, Munich, Germany

Objectives: Osteoarthritis (OA) is one of the leading musculoskel-
etal causes of global disability, mainly affecting the knees and
the hips with increasing prevalence worldwide.1-6 This Update
shows an actual overview to the important non pharmacological
and non surgical approaches in Hip Osteoarthritis.

Material and Methods: Reviews, metaanalysis, guidelines with
the keywords hip osteoarthritis and non pharmacological and
non surgical approaches or management were reviewed by Pu-
bMed-listed publications until February 14" 2022.

Results: Non-pharmacological and non-surgical approaches
should be used as first step and in the course of hip OA and can
usually be actively used by patients themselves at low risk. Since
education, motivation and/or initiative are often lacking, these
procedures have been used not regularly in clinical practice.Core
Treatments for Hip OA included arthritis education and structured
land-based exercise program? with the aims improving pain, flexi-
bility and function, disability, participation and quality of life.

Higher comorbidity count and lower vitality should be stabilized
and/or improved because of their prediction of deterioration of
physical functioning.8 Activation by exercise therapy (eg. aquat-
ic exercise, physiotherapy with instruction to selfmanagement,
manual therapy) is recommended6,7,9. There is no evidence
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which kind of exercise is best for outcome in hip 0A6. An ap-
proach combining exercises to increase strength, flexibility, and
aerobic capacity is likely to be most effective in the management
of lower limb and hip OA10, but this evidence is largely from trials
in patients with knee osteoarthritis. For weight loss a combina-
tion of exercise and diet is recommended with low evidence for
hip 0A6,11

Additionally to activating exercise physical therapy modalities,
walking aids or complementary can be considered.6, 11-13

Conclusion: Core Treatments for Hip OA included arthritis edu-
cation and structured land-based exercise programs. The combi-
nation of different exercises to increase strength, flexibility, and
aerobic capacity is likely to be most effective.
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ISGE-ESCEO-IOF1

CONNECTIVE TISSUE CHANGES AND
OSTEOPOROSIS AFTER THE MENOPAUSE.
SIMILARLY IN RESPONSE TO THE MENOPAUSE
AND VARIOUS TREATMENTS

M. P. Brincat’

'Department of Obstetrics & Gynaecology, University of Malta, -,
Malta

Allbright (1941) had established that osteoporotic fractures are
far more common in older women that in men. The effects of the
menopause have been well established, with some 30 to 40% of
bone mass being lost in the first five to ten years post menopause.

The exact same losses in skin collagen were noted in our studies
(Brincat et al 1981,1982) and these results were confirmed over
the years. It has been shown that it is possible to arrest postmeno-
pausal bone loss and even reverse it using a range of pharma-
ceutical agents, but the appropriate use of hormone replacement
therapy (HRT) continues to enjoy its place. In view of the current
rereading and re-evaluation of the WHI trails, a better understand-
ing of the use of HRT has been established and has made this
mode of treatment much more readily available and safe to use,
within the usual cautions. All other preparations that are shown
to be efficacious, also need cautions since none of these are free
from certain risk. However, HRT enjoys the benefit of being able
to target not just connective tissue in bone but also that of skin
and other organs. HRT also has a multisystemic benefit in that the
woman’s discs and the carotid artery in postmenopausal women
have also been shown as opposed to postmenopausal losses in
untreated women. These mimic those in bone and skin. SERMS
have also shown great promise in this area.

In view of the above a reassessment of the role of HRT in treating
osteoporosis is necessary since it is efficacious, physiological
and readily available.

n W @& O 10F-Esceo

2022 VIRTUAL

ISGE-ESCEO-IOF2

HORMONE REPLACEMENT THERAPY IN POST-
MENOPAUSE FOR BONE LOSS PREVENTION:
WHEN, HOW AND FOR HOW LONG

A. R. Genazzani'

"Department of Clinical and Experimental Medicine, University of
Pisa, Pisa, Italy

The effect of menopausal hormone therapy (MHT) for the main-
tenance of skeletal health and prevention of future fractures in
menopausal women is now well demonstrated. Despite contro-
versy over associated side effects, which has limited its use in
recent decades, the potential role for MHT soon after menopause
in the management of postmenopausal osteoporosis is increas-
ingly recognized. This presentation is a report on the benefits
versus risks of using MHT in the management of postmenopaus-
al osteoporosis. Current literature suggests robust anti-fracture
efficacy of MHT in patients unselected for low BMD, regardless of
concomitant use with progestogens, but with limited evidence of
persisting skeletal benefits following cessation of therapy. Side
effects include cardiovascular events, thromboembolic disease,
stroke and breast cancer, but the benefit-risk profile differs ac-
cording to the use of opposed versus unopposed oestrogens,
type of oestrogen/ progestogen, dose and route of delivery and,
for cardiovascular events, timing of MHT use. Overall, the ben-
efit-risk profile supports MHT treatment in women who have re-
cently (< 10 years) become menopausal, who have menopausal
symptoms and who are less than 60 years old, with a low baseline
risk for adverse events. MHT should be considered as an option
for the maintenance of skeletal health in women, specifically as
an additional benefit in the context of treatment of menopausal
symptoms, when commenced at the menopause, or shortly there-
after, in the context of a personalized benefit-risk evaluation.
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MTEI

ROLE OF BIOCHEMICAL ASSESSMENTS IN THE
MANAGEMENT OF OSTEOPOROSIS

E. Cavalier’

"Department of Clinical Chemistry, University of Liege, CHU - Sart
Tilman, Liége, Belgium

Bone Turnover Markers (BTMs) concentration in blood or urine
are thought to reflect bone remodelling rate. They have been used
to research metabolic bone diseases including Paget’s disease of
bone, osteoporosis and osteomalacia as well as metabolic bone
disease of chronic kidney disease (CKD-MBD) in the last several
decades. BTMs are also used in clinical practice, in conjunction
with other diagnostic modalities, especially imaging studies, for
the diagnosis and or monitoring of metabolic bone diseases.
BTMs are not useful for diagnosis of osteoporosis and are cur-
rently not included in fracture risk assessment, but are still use-
ful in initial assessment of patients with osteoporosis to identify
presence of secondary causes for osteoporosis and are largely
used for monitoring of therapy. Yet, a very high BTM value may
indicate the presence of a secondary cause for the osteoporosis
and a baseline BTM may be useful to compare post treatment
values with baseline ones to confirm efficacy of treatment and
adherence. Indeedw hilst parenteral therapy almost always elicits
a significant response in BTMs, effectiveness of oral therapy is
dependent on adherence to and persistence with therapy by the
patient and absorption of the medication in the gut, neither of
which can always be reliable. In fact, adherence and persistence
with long-term medication is notoriously unreliable. Hence, mon-
itoring with the BTMs has been promoted as a useful tool to con-
firm adherence and effectiveness of long-term oral therapies for
osteoporosis. A change in BTM values is considered significant if
it exceeds the reference change value (RCV) defined as the small-
est difference between sequential laboratory results which is as-
sociated with a true change. RCV is calculated as = 1.65 X [CVl2
+CV,?) * for a unidirectional change. Hence, we recently showed
RCV for B-CTX and PINP in blood of -19.9% and -30.8% % for PINP
and B-CTX respectively. In addition to detecting a significant
change in BTMs following initiation of treatment, optimum treat-
ment effect is reflected by the BTM attaining treatment targets.
The mean or median of the premenopausal reference interval is
commonly used as treatment target for antiresorptive therapy in
osteoporosis. These values are method dependent due to the in-
ter-method assay differences described above both for PINP and
for B-CTX, and ideally should be determined for the population
of interest and the method assay used. Finally, BTMs are some-
times used in practice to determine if bisphosphonate effect is
persisting after a period of cessation of therapy (drug holiday)
in order to help decide to restart therapy when BTMs rise above
the treatment target.
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MTE2

GERMAN GUIDELINES FOR THE MANAGEMENT OF
POST-MENOPAUSAL OSTEOPOROSIS

F. Thomasius'

"Frankfurt Center of Bone Health and Lead German Osteoporosis
Guideline Committee, Frankfurt, Germany

The German Guidelines for the Diagnosis and Therapy of Osteo-
porosis in Postmenopausal Women and Men exist since 2006 and
have changed over the past 15 years from an indication threshold
system based purely on the T-score of a DXA measurement to one
that assesses individual fracture risk taking into account a variety
of fracture risk factors. Based on the ten-year absolute risk of
vertebral and hip fractures, thresholds are defined above which
osteoporosis diagnosis is indicated and specific therapy should
be recommended to reduce fracture risk. These thresholds are
20% absolute ten-year risk for vertebral and hip fractures for diag-
nosis and 30% for therapy. The following risk factors are included
in the risk assessment:

Low-trauma vertebral and nonvertebral fractures (excluding fin-
ger, toe, skull, and ankle fractures), Cushing’s syndrome and sub-
clinical hypercortisolism, Primary hyperparathyroidism ,Growth
hormone deficiency in pituitary insufficiency, Male hypogonadism,
Subclinical and manifest hyperthyroidism, Diabetes mellitus type
1 and 2, Hyperthyreosis factitia, if persistent , Rheumatoid arthri-
tis, Ankylosing spondylitis, Systemic lupus erythematosus, Ce-
liac disease, B-Il gastric resection or gastrectomy, Epilepsy and
anticonvulsants, Schizophrenia, Apoplectic insult, Alzheimer's
disease, Parkinson's disease, Depression, Heart failure, Monoclo-
nal gammopathy of unknown significance, Alcohol and alcoholic
liver disease, Anorexia nervosa, Smoking and chronic obstruc-
tive pulmonary disease (COPD), Hormone ablative therapy, male
hypogonadism of other cause, Aromatase inhibitors, Existing or
planned therapy with glucocorticoids > 2.5 mg/d prednisolone
equivalent for more than 3 months, High-dose glucocorticoids
by inhalation, Therapy with Glitazones, Antidepressants, Opioids,
Proton pump inhibitors when taken chronically, Proximal femur
fracture in father or mother, Multiple intrinsic falls or high risk of
fall, Immobility.

Because of the unknown interaction of risk factors, no more than
two risk factors should be considered per patient in addition to
age, sex, and bone densitometry results. Risk factors should be
considered in order of priority based on the strength of the risk
factor.

The guideline will be discussed in detail.
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MTE3
WHICH DRUGS DO IMPACT FRACTURE HEALING?

P_R. Ebeling'

"Department of Medicine, School of Clinical Sciences at Monash
Health, Monash University, Clayton, Victoria, Australia

Bone and Muscle Health Research Group, Department of Med-
icine, School of Clinical Sciences at Monash Health, Faculty of
Medicine, Nursing and Health Sciences, Monash University, Clay-
ton, Victoria, Australia

The main complication of osteoporosis is a fragility fracture. Once
a fragility fracture occurs, it is critical that treatment is promptly
initiated to prevent the next fracture, as the risk for a fracture is
highest in the subsequent 1-2 years. It is important to review ef-
fects of anti-osteoporosis drugs on fracture healing to reassure
both orthopaedic surgeons and patients on the absence of ad-
verse effects or any beneficial effects of these drugs. Evidence
will be reviewed for antiresorptive drugs, and for remodelling- and
modelling-based anabolic drugs.

Fracture healing: Fracture healing involves an initial anabolic
phase secondary to recruitment of stem cells that differentiate
into skeletal and vascular tissues. A cartilaginous callus then
forms adjacent to the fracture line, while primary bone formation
is initiated at the periosteal surface. The surrounding increased
vascular bed then grows into the callus and as chondrocyte dif-
ferentiation progresses, the cartilage extracellular matrix under-
goes mineralization, ending this anabolic phase. The next phase
is predominantly catabolic during which time the callus volume
is reduced, and the continuing coupled bone remodeling of the
callus results in restoration of the original cortical structure and
marrow space.

Bisphosphonates: Bisphosphonates inhibit bone resorption and
preclinical studies show larger callus, delayed callus remodeling,
but stronger mechanical strength. Few clinical data exist on ac-
celerated fracture healing with bisphosphonates, however, timing
of dosing may be important. When zoledronic acid was given 2-12
weeks after a hip fracture, it reduced subsequent fracture risk and
improved mortality, despite no differences in the time to heal and
no evidence of delayed healing, based on serial clinical and radio-
graphic assessment. A recent 2021 meta-analysis also concluded
that bisphosphonates had no effect on fracture healing time.

Denosumab: A smaller number of preclinical studies also show
larger callus and delayed callus remodeling, but with stronger
mechanical strength with denosumab. Data from the FREEDOM
double-blind, randomised, controlled trial with denosumab vs.
placebo showed no evidence of impaired or delayed healing in the
199 postmenopausal women with non-vertebral fractures treated
with denosumab.

Parathyroid hormone (PTH): Many preclinical studies uniformly
show increased callus volume, mineralization, and mechanical
strength with PTH(1-34) (teriparatide) treatment. A meta-analysis
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of 5 studies was consistent and showed PTH peptides shortened
healing time. In two randomized controlled trials, PTH(1-34) was
administered to postmenopausal women with radius fractures,
and PTH(1-84) was given to older postmenopausal women with
pelvic fractures. Both treatments significantly shortened healing
times compared with controls: 7.4 vs 9.1 weeks with PTH(1-34),
but only at a dose of 20 mcg/d, or 7.8 vs. 12.6 weeks with PTH(1-
84) 100 mcg/d. No randomized controlled trials of PTH peptides
exist for atypical femur fractures, while fracture healing data from
case reports or series are conflicting.

Abaloparatide (PTHrP analogue): Preclinical studies also support
a role for abaloparatide in accelerating fracture healing, but no
clinical studies have been performed.

Sclerostin inhibition:  Preclinical studies show faster healing
time and increased BMD at fracture sites in animals treated with
sclerostin antibody. Data from two multicenter trials of the scle-
rostin antibody, romosozumab, in the healing of acute tibial shaft
fractures following intramedullary nailing and of acute unilateral
hip fracture post-surgical fixation are awaited.

In conclusion, while there is no evidence that antiresorptive
drugs impair fracture healing, current evidence supports a role
for PTH in shortening fracture healing times for radius and
pelvic fractures. No studies have examined vertebral fracture
healing times.

MTE4

TREATMENT OF DISORDERS OF PHOSPHATE
HOMEOSTASIS

M. L. Brandi’

'FIRMO Foundation, Florence, Italy

Serum phosphate levels range from 2.5 and 4.5 mg/dl in adults,
with higher levels in childhood, adolescence, and pregnancy.

Circulating phosphate levels are maintained within a narrow range
though intestinal absorpion, kidney tubular reabsorption, and cel-
lular redistribution. Increasead or decreased levels of phosphate
in plasma are common conditions, mostly asymptomatic.

Acute and severe situations that require specific treatments may
accur..

In this presentation management of hypophosphatemia and hy-
perphosphatemia will be discussed.
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ASSESSMENT OF QUALITY OF LIFE IN
SARCOPENIA: AN URGENT ISSUE

C. Beaudart', O. Bruyére'

"WHO Collaborating Center for Public Health aspects of musculo-
skeletal health and ageing, Division of Public Health, Epidemiology
and Health Economics, University of Liége, Liége, Belgium

Sarcopenia is recognized as a major health problem among older
adults. Indeed, this desease is associated with some adverse clin-
ical outcomes such as physical impairment, limitation of mobility,
increased risk of falls, hospitalisation and mortality. Health-relat-
ed QoL is defined by the World Health Organization (WHO) as an
individual's perception of their position in life in the context of
the culture and value systems in which they live and in relation
to their goals, expectations, standards and concerns. Quality of
life is measured via generic or specific questionnaires. Current
research, mainly using generic questionnaires, shows a reduced
quality of life in patients with sarcopenia, mainly in areas related
to functional status and physical performance. Specific quality of
life questionnaires could, in combination with generic question-
naires, provide more precise data on the impact that sarcopenia
has on the quality of life of patients. The objective of the current
MTE is to discuss the PRO and CONS as well as the clinimetric
properties of available generic and specific instruments to assess
quality of life of patient with sarcopenia.

MTE6

ROLE OF REGISTRIES IN MUSCULOSKELETAL
MANAGEMENT

C. Ojeda Thies’

"Hospital Universitario 12 de Octubre, Department of Traumatology
and Orthopaedic Surgery, Madrid, Spain

Registries have been around in musculoskeletal surgery for over
40 years, beginning with arthroplasty registers in Sweden. Ar-
throplasty registers serve as clinical quality assurance, and have
allowed to detect design issues and problems with surgical in-
dication over several decades of follow-up. The low cost, sheer
number of patients included and length of follow-up are its main
advantages over clinical trials, but the predefined variables and
their noninterventional quality limit testing research hypotheses.
Clinical trials can work together with registries to ease recruit-
ment and to assess external validity of cohorts. Clinical audits
in musculoskeletal disease such as hip fracture, polytrauma and
other fracture registries have proven essential to measure and
analyze healthcare system performance, assess clinical variabil-
ity, detect areas of improvement and evaluate the effect of im-
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provement measures. International networking and integration of
registries offers exciting prospects in data analysis and artificial
intelligence, and has been instrumental in efficiently responding
to new challenges such as the global coronavirus pandemic. Fi-
nally multidisciplinary registries facilitate collaborative research
that can further advance the quality and cost-effectiveness of
care, with benefits for providers of care, health departments and
ultimately governments.

MTE/

MANAGEMENT OF TUMORAL BONE DISEASE:
FOCUS ON MONOCLONAL GAMMOPATHY
OF UNDETERMINED SIGNIFICANCE (MGUS)
FRACTURE RISK

C. B. Confavreux'?3

'Expert Center for Bone Metastases (CEMOS) - Rheumatology
Departement - Cancer Institute of Hospices Civils de Lyon, Pierre
Bénite, France, 2LYOS-INSERM UMR 1033, Université de Lyon,
Lyon, France, 3IOF CSA Bone and Cancer Working Group, -, France

Multiple myeloma recent guidelines have updated recommenda-
tions to treat bone and optimize long term bone health. These rec-
ommendations do not cover monoclonal gammopathy of undeter-
mined significance (MGUS). Nevertheless, it has been reported
in the MGUS patient population a significant increase of fracture
risk. This is particularly the case for vertebral fracture prevalence
in comparison to standard population.

In this session, we will first review the clinical and imagery data
obtained by DXA (density), TBS (bone quality) and HR-pQCT (bone
microarchitecture). Then we will consider specific physiopatho-
logical bone microenvironment points suggesting that MGUS may
induce bone fragility independently of patient osteoporotic sta-
tus. Finally, strategy to prevent fracture risk in MGUS patients will
be discussed.

Conflict of interests. MSD avenir research grant, AMGEN, BMS,
DREAMER Novartis
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MTES8

ASSESSMENT AND MANAGEMENT OF PRIMARY
HYPERPARATHYROIDISM

M. Lazaretti-Castro’

"Head of bone and mineral Unit, Professor of Endocrinology,
Department of Medicine Universidade Federal de Sao Paulo, Sao
Paulo, Brazil

Primary hyperparathyroidism (PHP) is a common endocrinologi-
cal disease, with a broad spectrum of clinical presentations, rang-
ing from mild, asymptomatic forms to very severe, life-threatening
conditions. Its diagnosis is basically biochemical, characterized
by elevated or inappropriately unsuppressed concentrations of
PTH in the presence of hypercalcemia. Clinically, together with
symptoms of hypercalcemia (psychological dysfunction, nau-
sea, vomiting, weight loss, dehydration, acute renal insufficiency,
coma), they can present osteoporosis, nephrolithiasis, nephro-
calcinosis, and fractures. Severe forms are rare, and the first
option of treatment for them is the removal of the parathyroid
tumor. Much more frequent and more challengers are the mild
and asymptomatic presentations. In the last 5 decades, the diag-
nosis of PHP increased largely, especially attributed to the routine
measurements of calcium levels. This measure uncovered many
individuals with PHP in its milder forms or even, asymptomatics.
Which brought us questions about the best procedure to take,
since most of these individuals will never develop an aggressive
disease and, therefore, have low morbidity. Surgery is the first line
of treatment and can normalize the calcemia, improving bone
mass and, probably, neuropsychological manifestations. Nev-
ertheless, some medical therapies, like bisphosphonates, deno-
sumab, and calcimimetics can control the major consequences of
PHP and can be used in mild or asymptomatic forms, or for those
who will not undergo surgery. However, other challenges in the
diagnosis and treatment of this disease can still be mentioned,
such as the monogenic PHP conditions, in addition to normoc-
alcemic forms of hyperparathyroidism.

MTEY

CARDIOVASCULAR EFFECTS OF
BISPHOSPHONATES

B. Abrahamsen'??

"Department of Medicine, Hospital of Holbak, Holbaek, Denmark,
20PEN - Open Patient data Explorative Network, Department of
Clinical Research, University of Southern Denmark and Odense
University Hospital, Odense, Denmark, NDORMS, Nuffield
Department of Orthopaedics, Rheumatology and Musculoskeletal
Sciences, Oxford University Hospitals, Oxford, United Kingdom
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Objective: To discuss the evidence from clinical trials and ob-
servational studies suggesting that bisphosphonates for osteo-
porosis can cause or prevent cardiovascular events. How should
we interpret the current evidence and incorporate it in managing
patients with osteoporosis?

Background: In a manner not unlike that of HRT/MHT, users of
bisphosphonate for osteoporosis have been found to be either
at increased or decreased risk of cardiovascular events. Most
RCT data indicate either no significant effect, or in the case of
atrial fibrillation, a modest increase in some but not all settings.
In comparison with romosozumab, however, alendronate was as-
sociated with a lower cardiovascular event rate within the high
imminent fracture risk population. Observational studies have
shown conflicting directions of effect and it should be borne in
mind that patients with osteoporosis generally share risk factors
for cardiovascular disease and will be at increased risk of Ml or
stroke compared with the general population, hence the difficulty
is identifying a suitable control group with a similarly elevated
base risk. Three approaches are commonly used here, namely
a)untreated patients with a diagnosis code for osteoporosis b)
propensity score matching and c)active comparator designs. A
fourth approach is the self controlled case series, which has been
used to study atrial fibrillation in users of oral bisphosphonates.

Learning points: At the end of the session, participants will know
a) the main findings from pivotal bisphosphonate RCTs as re-
gards cardiovascular safety b) the concerns posed by unmeas-
ured confounders in observational studies of cardiovascular out-
comes with bisphosphonates c) the strengths and limitations of
the approaches commonly used to address confounding d) the
directions for future study.

Disclosures: BA: Speakers fees/consulting fees from UCB, MSD,
Amgen, Kyowa-Kirin and Pharmacosmos. Institutional research
grants from Novartis, UCB, Kyowa-Kirin and Pharmacosmos.

MTEIT0

DEVELOPMENT OF FRACTURE PREVENTION
SERVICES IN LOW- AND MIDDLE-INCOME
COUNTRIES

K. A. Ward'

"Professor of Global Musculoskeletal Health, MRC Lifecourse
Epidemiology Centre, University of Southampton, Southampton,
United Kingdom

Objective: The number of older adults (aged 260 years) is rising
exponentially across the globe, particularly in low- and middle-in-
come countries (LMICs). As LMICs undergo an epidemiological
transition because of rapid urbanisation, the burden of non-com-
municable diseases, including osteoporosis, is increasing yet os-
teoporosis is often undiagnosed until a fragility fracture occurs'.
Understanding better the availahility and growing evidence re-
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garding fragility fractures in LMICs may start to define what frac-
ture prevention services in resource-limited settings would look
like.

Methods: Narrative review of published epidemiology studies in
LMIC's with a view to understanding current provision and possi-
bilities regarding fragility fracture prevention.

Findings & conclusion: There is limited evidence from across
the regions, particularly in the most resource poor countries. To
deliver effective fracture prevention services we need robust ep-
idemiological data on prevalence and incidence of osteoporotic
fractures across the continent, and context specific challenges
regarding provision of services. Furthermore data are required on
the risk factors for fragility fractures to present opportunities for
secondary and primary fracture prevention.

MTET 1

MANAGEMENT OF OSTEOARTHRITIS IN 2022:
HOW TO RECONCILE DIVERGENT GUIDELINES

E. Dennison’

'™MRC Lifecourse Epidemiology Centre, Southampton, United
Kingdom

Osteoarthritis (OA) is the commonest joint condition in later life
and is managed by many different groups of clinicians. A number
of guidelines have been established by groups internationally and
this meet the expert session will focus on four main elements (1)
a review of the main guidelines currently in use (2) a review of
the similarities that exist (3) a review of the differences (4) a dis-
cussion of why these differences might exist, before discussing
pragmatic approaches regarding management. A similar exercise
was recently published specifically for hip OA [1] and this work
will be presented.

The group will be invited to consider the importance of site of
0A; the date when guidelines were published or updated; the geo-
graphic location of the recommending panel, and the impact that
local healthcare systems may have; and the different weighting
applied to research findings, expert opinion and patient view in
guidelines.

In closing, we will reflect on the considerable literature that states
that OA guidelines are often poorly adhered to, whatever their
content, and discuss strategies to consider how this might be im-
proved in delegates’ local clinical environments. This has been
the topic of previous editorials and reviews, and these data will
be presented if time allows.

[1] Christian-Hubert Roux. Hip osteoarthritis guidelines: Differ-
ences, applicability and application? Joint Bone Spine, Volume
87, Issue 2, 2020, Pages 111-114,
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MTE12

PHARMACOLOGICAL AND NON-
PHARMACOLOGICAL MANAGEMENT OF
PATIENTS WITH OSTEOPOROSIS FOLLOWING HIP
FRACTURES

T. Nakamura’

ITOTO Sangenjaya Rehabilitation Hospital, Tokyo, Japan

The aim of management of patients following hip fractures in the
elderly is to retain ambulatory activity and independent ADLs and
to prevent the recurrent fractures.

Patients finishing the acute stage treatments for the fractures
are usually moved to the “the Convalescent Rehabilitation Hos-
pital” to receive physio- and occupational therapy for 2-3 hours
daily for a period of up to 90 days in Japan. At the end of the
period, approximately one third of the patients retain independent
mobility for ambulation and ADLs. In a year after sustaining hip
fractures, approximately 50% of patients are independent in their
ADLs and 18% required minimal help.iThus, many patients can be
expected to improve ambulatory activity with the help of ongoing
physiotherapy and self-training under the management of family
physicians for at least a year. For non-pharmacological manage-
ment, it is important to keep three activities of “Exercise and walk-
ing”, "Adequate meals”, and “Maintaining the circadian rhythm".
| recommend moderate gymnastics and walking for at least 30
minutes every day. Daily exercise and regular partaking of meals
contribute to the maintenance of a good sleeping routine at night,
and help to support patients’ daytime activities.

The very high incidences of new recurrent fractures have been
reported after initial spine and hip fractures. Recently, it has been
also confirmed that fractures at other sites such as the humerus
and wrist may also cause recurrent fractures. For pharmacologi-
cal management, it is important to note that the fractures involv-
ing large amounts of bone destruction cause an acute increase in
bone turnover. In fact, early intervention with ZOL administered
within 90 days after surgery, significantly decreases the risk of
recurrent fractures for patients following an initial hip fracture.
Agents for increasing bone formation and reducing bone resorp-
tion such as teriparatide at a weekly dose of 56.5mcg, could be
used for a limited period to stimulate the accumulation of bone
mass in the spine, before switching to potent anti-resorptive
agents.
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MTE13

THE USE OF BISPHOSPHONATES TO MANAGE
MUSCLE WASTING (MEET THE EXPERT)

G. Klein'

"Department of Orthopaedic Surgery, University of Texas Medical
Branch at Galveston, Galveston, United States

Bone resorption caused by inflammation results in release of
transforming growth factor-beta (TGF-B) from bone matrix, re-
sulting in paracrine catabolic effects on skeletal muscle in two
distinct conditions: cancer metastatic to bone and pediatric burn
injury. In bone metastases the damage appears to be caused hy
oxidative stress that damages the ryanodine receptor in muscle
leading to calcium leakage and ensuing muscle weakness. In
pediatric burns, TGF-B release from bone appears to depress the
phosphorylation of the Akt/mTor anabolic pathway and increase
activity of the ubiquitin ligase catabolic pathway. While similar
analyses were not performed in these two clinical settings, mus-
cle wasting in both was prevented by the use of bisphosphonates,
implicating the bone as the source of catabolic activity in mus-
cle. Inasmuch as these two conditions involve distinct patient
groups, it is possible that bone release of TGF-R is a universal
means by which bone may control muscle mass. Thus in these
two conditions bisphosphonates can successfully prevent mus-
cle wasting. An open question remains as to whether this mech-
anism is active in other conditions involving immobilization/bed
rest, hyperparathyroidism, genetic diseases such as Paget’s, and
other hyper-resorptive conditions. We know that in some condi-
tions, such as critical illness myopathy, loss of muscle and bone
appear linked. Studies on a rat model of pharmacologic immo-
bilization and mechanical ventilation show a direct correlation
between time and magnitude of trabecular bone and muscle loss
as well as trabecular bone and myosin loss (Gugala et al J Orthop
Res 2021) although bisphosphonates have not been used to try
to ameliorate this condition in this model. Other general ques-
tions that will be discussed include whether there is a threshhold
effect for bone resorption release of TGF-B such that resorptive
rates beneath the threshhold result in a clinically insignificant re-
lease of TGF-B, whether factors released by bone are always in
the same proportion or quantity or whether these are modulated
by metabolic conditions and/or other tissues. For example, bone
releases at least one muscle catabolic factor, TGF-B, but also one
anabolic factor, undercarboxylated osteocalcin. How does bone
know which to release and in what quantity? What signals bone to
release these proteins? We will discuss also what kinds of stud-
ies in what kinds of conditions are needed to evaluate the role
of TGF-B in other clinical conditions included in this topic: sar-
copenia, non-cancer cachexia, and genetic conditions. Answers
to these questions may broaden the use of bisphosphonates and
other anti-resorptive agents.
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MTET4
FALL PREVENTION STRATEGIES

S. Maggi’

TCNR, Padova, Italy

Objectives. The problem of falls in the elderly population is the
subject of our attention, both from a medical point of view, for
the causes and consequences associated with them, and from a
psychosocial point of view, for the negative impact on the quality
of life of the older individuals. Falls, in fact, can have devastating
psychological consequences; the fear of falling and post-fall anx-
iety syndrome can lead to a progressive limitation of walking, with
heavy effects on the risk of incidence or progression of disability.

Material and Methods. A narrative literature review to describe
the magnitude of the problem and the proposed strategies for
successful interventions.

Results. The incidence of falls in people over 65, resident at
home, is reported to be around 35-40% each year and in institu-
tionalized individuals the frequency is 3 times higher. Falls are a
major cause of traumatic fractures and 65% of fall-related deaths
occur in patients over the age of 75. The most debilitating frac-
tures are undoubtedly those of the hip, which have very serious
consequences, both in terms of morbidity and socio-economic
impact. Mortality is 15-25% and motor disability affects more
than half of patients in the year following the event. Furthermore,
in about 20% the ability to walk independently is completely lost
and only 30-40% regain full autonomy in daily activities.  Fall
prevention interventions have been successfully implemented in
various care settings and the need to increase sensitivity to this
problem, both by the general population and by social and health
workers, must be a priority in the geriatric setting. Environmental,
behavioural, biological and socio-economic risk factors could all
be successfully addressed by improving physical mobility, awar-
ness of drug use, community infrastructure and housing, appro-
priate policies and legislation.

Conclusions. The most successful interventions are usually based
on multicomponent programmes, including exercise-based, be-
havioural, cultural, educational, clinical, environmental and/or
technological components. This approach acknowledges that the
risk of falling is different among older individuals, and encour-
ages a personalized assessment and prescription of appropriate
interventions.

Reference. Step safely: strategies for preventing and managing
falls across the life-course. Geneva: World Health Organization;
2021.
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MTETS

HORMONAL CONTRACEPTION AND BONE
HEALTH

P._Hadiji’

"Frankfurt Cernter of Bone Health and Philipps University of
Marburg, Frankfurt, Germany

Insufficient bone acquisition during development and/or acceler-
ated bone loss after attainment of peak bone mass (PBM) are 2
processes that may predispose to fragility fractures in later life.
The relative importance of bone acquisition during growth vs.
bone loss during adulthood for fracture risk has been explored
by examining the variability of bone mineral density (BMD) in re-
lation to age. Bone mass acquired at the end of the growth period
appears to be more important than bone loss occurring during
adult life.

The major physiological effect of estrogen is the inhibition of
bone resorption. When estrogen transcriptional possesses binds
to the receptors, various genes are activated, and a variety modi-
fied. Interleukin 6 (IL-6) stimulates bone resorption, and estrogen
blocks osteoblast synthesis of IL-6. Estrogen may also antago-
nize the IL 6 receptors. Additionally, estrogen inhibit bone resorp-
tion by inducing small but cumulative changes in multiple estro-
gen dependent regulatory factors including TNF-a and the OPG/
RANKL/RANK system.

Hormonal contraceptives are commonly used in premenopausal
women with a variety of methods, in different age groups includ-
ing women with or without risk factors for bone loss such as DM
I, glucocorticoids etc. This meet the expert session will include
various methods of hormonal contraception (including ethynyl
estradiol, 17-R estradiol, POP, LNG-IUD, DMPA) at various doses
and its effect on bone health implicating women'’s age as well as
prevalent risk factor for fracture.

MTE16

UCB-SPONSORED MEET-THE-EXPERT SESSION

- STRENGTH IN SHARING: INSIGHTS ON
OPTIMISING OUTCOMES WITH BONE-FORMING
THERAPY

UCB'
'UCB, Brussels, Belgium

In this highly interactive session, Dr Friederike Thomasius (Frank-
furt Hormone and Osteoporosis Centre, Germany) and Dr Marga-
reta Rodén (Sundsvall Hospital, Sweden) will discuss their expert
perspectives on the optimal use of bone-forming therapy in post-
menopausal women with severe osteoporosis in clinical practice.
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Through the presentation of real-world clinical case studies, Dr
Thomasius and Dr Rodén will describe their approaches to frac-
ture risk evaluation, treatment decisions featuring bone-forming
therapy (including benefit-risk considerations) and analysis of
associated clinical outcomes.

This session offers an engaging discussion-style format, with the
audience invited to submit questions and comments throughout.

© UCB Biopharma SRL, 2022. All rights reserved.

GL-N-RM-0P-2200006
Date of preparation: February 2022

MTET7

IBSA-SPONSORED MEET-THE-EXPERT SESSION
- SYSADOAS AND VISCOSUPPLEMENTATION:
FROM GUIDELINES TO THE EXPERTS’ PERSPECTIVES

F. Rannou’

"Professor of Medicine, Head of the Rehabilitation Department,
Institute of Rheumatology Cochin Hospital, APHP, University of
Paris, INSERM U1124, Paris, France

Objectives: Osteoarthritis (OA) is the most common disabling
arthropathy that impairs quality of life with a heavy burden on
healthcare systems. Hand, knee, hip and spinal facets are the
most affected joints, with an increasing prevalence with aging’.

Different pharmacological treatments are currently recommend-
ed by international guidelines and among them SySADOAs (i.e.
chondroitin sulfate/CS) used chronically and viscosupplementa-
tion with i.a. HA are consolidated approaches.

Material and Methods: MEDLINE/PubMed databases have been
utilized as search for the most relevant publications on OA.

Results: Acetaminophen is currently disappeared from all the
guidelines. On the opposite, the recent ESCEQ Algorithm affords
a recommendation to the use of prescription CS as Step 1 for
long-term background therapy in patients with knee OA, highlight-
ing that the drug should be distinguished from non pharmaceutic
products?. Oral highly purified, pharma grade CS (800-1200mg/
day) is effective and safe in the treatment of knee, hand and hip
OA, with a positive effect on symptoms. OA patients have also
shown beneficial effects when treated with viscosupplementa-
tion. HA intra-articularly administered offers the best pharma-
cological benefit/risk ratio, as measured by improvements in OA
health outcomes and a possible substantial delay to TKR®. In
patients with hand OA, the combined treatment with CS and i.a.
HA showed a higher and significant reduction of VAS pain vs
patients treated with i.a. HA only (p<0.01 and p<0.02 at 3 and 6
months, respectively), underlining a synergistic action'.
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Conclusions: Among OA treatments, pharmaceutical-grade CS
and i.a. HA have a well-established efficacy. Viscosupplementa-
tion performed concomitantly with a chronic background therapy
with SySADOAs (i.e. CS) may provide a more marked reduction
of symptoms, a delay in the progression of the pathological con-
ditions and a consequent improvement of the quality of life of
patients under safe conditions.

References

+ Migliore A et al. Orthopedic Research and Reviews 2021; 13:
255-273.

+ Bruyere 0. et al. Seminars in Arthritis and Rheumatism 2019;
49: 337-350.

» Maheu E. et al. Seminars in Arthritis and Rheumatism 2019; 48:
563-572.

Disclosures: Consultancy fees from IBSA, Genevrier, Pfizer, Bone
Therapeutics, Grunenthal, Sanofi, Pierre Fabre, Expanscience.
Grants from SFR, Arthritis Foundation. Stock options from Pepti-
nov, Scarcell, Skindermic.

MTE18

VIATRIS-SPONSORED MEET-THE-EXPERT SESSION -
EROSIVE AND NON-EROSIVE OSTEOARTHRITIS OF
THE HAND: FOCUS ON CLINICAL ASPECTS AND
MULTIMODAL DISEASE MANAGEMENT

S. Tenti'

"Rheumatology Unit of Azienda Ospedaliera Universitaria Senese,
Sienna, Italy

My presentation will focus on erosive hand osteoarthritis, a pecu-
liar subset of hand osteoarthritis, featured by prominent signs of
inflammation, high severity progression and typical radiograph-
ic changes. In particular, | will discuss its main clinical aspects
which often determine an important clinical burden and | will
present the actual scientific evidence about its risk factors with
a particular attention to metabolic risk factors. Furthermore, my
presentation will cover the topic of the multisciplinary pharma-
cological and non pharmacological management of hand osteo-
arthritis with reference to the 2018 update of EULAR recommen-
dations for the management of hand osteoarthritis. The final part
will be deserved to a brief presentation of our recent experience
about the efficacy of prescription-grade crystalline glucosamine
sulfate as an add-on therapy to conventional treatments in pa-
tients with erosive hand osteoarthritis.
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MTE19

VIATRIS-SPONSORED MEET-THE-EXPERT SESSION
- AN UPDATE ON OSTEOARTHRITIS; A SERIOUS
DISEASE, WITH CONSIDERATION OF THE LATEST
PHENOTYPIC RESEARCH

F. Berenbaum'

"Professor of Rheumatology, Sorbonne University, INSERM, AP-HP
Saint-Antoine hospital, Paris, France

For a long time, osteoarthritis (OA) was considered to be a sim-
ple marker of aging, responsible for some pain that sometimes
hinders joint function. Today, we know that OA is a chronic dis-
ease responsible for disabilities even in young adults, sometimes
heavy ones, limiting walking and leading to a sedentary lifestyle
which, as a consequence, can lead to an increase in cardiovas-
cular mortality and morbidity. This is why the FDA now considers
this disease to be a serious one, which justifies the acceleration
of research in this field in order to find solutions for these hun-
dreds of millions of patients worldwide. Research is now moving
towards the identification of different clinical and molecular phe-
notypes. This should help for optimizing clinical trials in the field,
which have so far failed to bring a disease-modifying treatment
(DMOAD) to market. Recent advances in the field should undoubt-
edly pave the way for new prognostic and therapeutic avenues.
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LOW BIOAVAILABLE IGF-1 IS THE

SINGLE BIOMARKER ASSOCIATED WITH
OSTEOSARCOPENIA IN POST-MENOPAUSAL
WOMEN WITH RHEUMATOID ARTHRITIS

M. Krikelis', D. Moschou’, E. Mole', C. Georgakopoulos',
K. Makris? S. Tournis?®, C. P. Mavragani? E. Chronopoulos?,
|. Donta?d, S. Gazi'

'KAT General Hospital, Rheumatology Department, Attica, Greece,
2KAT General Hospital, Clinical Biochemistry Department, Attica,
Greece, *National and Kapodistrian University of Athens, School
of Medicine, Laboratory for Research of the Musculoskeletal
System “Theodoros Garofalidis”, KAT General Hospital, Attica,
Greece, “National and Kapodistrian University of Athens, School
of Medicine, Department of Physiology, Attica, Greece

Objective: Osteosarcopenia is referred to as the co-incidence of
osteoporosis/osteopenia and sarcopenia that increases morbid-
ity and mortality in patients with rheumatoid arthritis (RA). This
study aimed to determine serum levels of bioavailable IGF-1 in
post-menopausal women with RA and to relate them with the ex-
istence of osteosarcopenia.

Material and Methods: An observational study including 69
post-menopausal RA patients under treatment. They were divid-
ed in two groups according to the existence or the absence of
osteosarcopenia. Sarcopenia was defined according to Europe-
an Working Group on Sarcopenia in Older People (EWGSOP) rec-
ommendations as low muscle mass (expressed as appendicular
skeletal muscle mass index [ASMI] calculated by dual-energy
x-ray absorptiometry [DXA]) and low muscle strength (handgrip)
or low physical performance (Short Physical Performance Battery
[SPPB]). Osteoporosis was defined as a T-score < -2.5 in femo-
ral neck bone mineral density. Serum levels of bioavailable IGF-1
were determined using an electrochemiluminescent assay. Serum
levels of bone alkaline phosphatase (BALP), serum cross-linked
C-telopeptide of type | collagen (CTX), osteocalcin (OCN), 25-hy-
droxycalciferol (25-OH-D3) were determined, as well. The ratio
CTX/OCN was calculated as indicative of bone turnover levels.
RA disease activity was calculated using the DAS28 (ESR) score
and inflammatory markers (ESR, CRP), functionality was calcu-
lated using the HAQ-DI score and seropositivity was determined
according to RF and CCP antibodies.

Results: The prevalence of osteosarcopenia was 13% in this RA
cohort. Mean IGF-1 levels were significantly lower in RA patients
with osteosarcopenia (75+16 pg/L vs. 10643 pg/L, p<0.0001).
No other significant associations were observed regarding dis-
ease activity, functionality, seropositivity for RF / anti-CCP, inflam-
matory markers or markers of bone turnover.

“ W & O 10F-Esceo

2022 VIRTUAL

Conclusion: Post-menopausal RA patients with osteosarcopenia
have lower bioavailable IGF-1 when compared to those without
osteosarcopenia. Low bioavailable IGF-1 can predict the develop-
ment of osteosarcopenia in RA patients.

Acknowledgments: Supported by grants from the Greek Rheuma-
tology Society and Professional Association of Rheumatologists.

Disclosures: The authors have no conflict of interest to declare.
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GRIP STRENGTH, BONE MINERAL DENSITY AND
MORTALITY: LESSONS FROM THE PAST AND HOPE
FOR THE FUTURE?

F. Laskou', L. D. Westbury', H. P. Patel', C. Cooper’, E. M.
Dennison’

'MRC  Lifecourse  Epidemiology  centre

Southampton, United Kingdom

Southampton,

Objectives: Several studies have reported associations between
either low bone mineral density (BMD) or low grip strength (GS)
and mortality risk. However, advances in the management of
osteoporosis (OP) and low GS, a marker of sarcopenia, have oc-
curred at different rates, with many more therapeutic modalities
available for OP. We examined relationships between BMD, GS
and all-cause and cause-specific mortality in the UK Hertfordshire
Cohort Study (HCS).

Methods: Data on GS, measured by dynamometry, and mortality
were available for 2987 HCS participants (47% women); femoral
neck BMD measurements, measured by DXA, were available on
992 participants. Deaths were recorded from baseline (1998-
2004) until 31st December 2018. Associations between GS and
BMD in relation to mortality (all-cause, cardiovascular-related,
cancer-related, and other) were examined using sex-specific Cox
regression models with adjustment for age. Current use of bis-
phosphonates (BP) was part of the exclusion criteria for baseline
DXA (though 41 participants of the whole sample were taking
BPs); hormone replacement therapy was permitted.

Results: Mean (SD) baseline age of participants was 65.7 (2.9)
years in men and 66.6 (2.7) years in women. Lower GS at baseline
was associated with higher all-cause mortality in men (hazard
ratio per SD lower grip strength: 1.22 (1.12,1.33), p<0.001) and
in women (1.29 (1.17,1.43), p<0.001). Lower GS was associated
with increased risk of cardiovascular (1.30 (1.11,1.52), p=0.001
in men; 1.61 (1.30,1.99), p<0.001 in women) and other mortali-
ty (1.33 (1.14,1.55), p<0.001 in men; 1.39 (1.18,1.63), p<0.001 in
women) in both sexes, but no association was found with cancer
mortality (p>0.25). However, lower BMD was not associated with
increased risk of all-cause or cause-specific mortality (p>0.09 for

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



COMMITTEE OF NATIONAL SOCIETIES ABSTRACTS |

all associations). At 2011-2012 and 2017 follow up sub-studies,
10 % of participants (45 of 443 respondents and 22 of 221 re-
spondents respectively) reported taking BP.

Conclusions: We report strong relationships between GS and
mortality in both sexes after adjustment for age in comparison
with BMD. We hypothesize this may reflect better recognition and
management of people with low BMD, suggesting better meas-
urement and interventions for low muscle strength is needed in
routine clinical practice.

OCs4

ASSOCIATION BETWEEN EXPOSURE TO FINE
PARTICULATE MATTER AND OSTEOPOROSIS: A
POPULATION-BASED COHORT STUDY

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

"University of Verona, Verona, Italy

Background: Environmental air pollution has been associated
with the disruption of bone health at a molecular level. Partic-
ulate matter (PM) exposure can simultaneously stimulate bone
resorption and halt bone formation.

Purpose: The primary aim of the present study is to describe the
association between long-term exposure to PM and osteoporosis
in a large cohort of women at high risk of fracture.

Methods: Clinical, demographic and densitometric data were
extracted from the DeFRAcalc79 dataset, which gathers data on
women at risk for osteoporosis. Data on the monitoring of PM10
and PM2.5 concentrations were retrieved from the Italian insti-
tute of environment protection and research. Generalized linear
models with robust estimators were employed to determine the
relationship between BMD and PM long-term exposure. We se-
quentially adjusted for confounders. Fully adjusted model includ-
ed age, body mass index (BMI), presence of prevalent fragility
fractures, family history of vertebral or hip fractures, menopause,
glucocorticoid treatment, comorbidities and the macro-area of
residency.

Results: 59,950 women from 110 Italian provinces were includ-
ed in the study. We obtained air quality data from 617 air quality
stations across 110 Italian provinces. PM 2,5 exposure was neg-
atively associated with T-score levels at the femoral neck (Beta
-0.005, 95 CI-0.007 t0 -0.003) and lumbar spine (Beta -0.003, 95%
Cl -0.006 to -0.001). Chronic exposure to PM2.5 above 25 ug/
m?* was associated with a 16% higher risk of having osteoporotic
T-score at any site (aOR 1.161, 95% CI 1.105 to 1.220), exposure
toPM10 above 30 ug/m?® was associated with a 15% higher risk of
having osteoporotic T-score at any site (aOR1.148, 95% CI 1.098
to 1.200), Figure 1B.
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Conclusion: Long-term exposure to air pollution was associated
with a higher risk of osteoporosis. Femoral neck site seemed to
be more susceptible to the detrimental effect of PM exposure
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CAROTID ATHEROSCLEROSIS IS ASSOCIATED
WITH A HIGHER RISK OF FALL-RELATED
HOSPITALIZATION IN OLDER AUSTRALIAN WOMEN

A. Gebre', M. Sim’, J. Dalla Via', A. Rodriguez?, J.
Hodgson', C. Bondonno', P. Thompson?, R. Prince?, J.
Lewis’

"Institute for Nutrition Research, School of Medical and Health
Sciences, Edith Cowan University, Perth , Australia, 2Bone and
Muscle Health Research Group, Department of Medicine, School
of Clinical Sciences at Monash Health, Faculty of Medicine,
Nursing and Health Sciences, Monash University, Clayton,
Australia, *Medical School, The University Western Australia,
Perth, Australia

Objectives: Previously, an association between clinical cardio-
vascular disease and falls has been reported. However, the rela-
tionship between measures of carotid atherosclerosis and inju-
rious falls are unclear. We sought to investigate the association
between measures of carotid atherosclerosis including carotid
plague and common carotid intima media thickness (CCA-IMT)
with long-term fall-related hospitalizations.

Materials and Methods: Community-dwelling older Western
Australian women (N = 1116, age = 75.1 £ 2.7 y) were included.
B-mode carotid ultrasound was used to assess the presence of fo-
cal carotid plaque, and CCA-IMT at baseline. Six images of the left
and right common carotid arteries (3 on either side) were used to
obtain a mean and maximum CCA-IMT. Focal carotid plague was
defined as a focal increased thickness =1 mm of the intima-me-
dia layer. Fall-related hospitalizations were identified from linked
health record over 11.5 years.

Results: 428 (38.4%) women experienced a fall-related hospi-
talization. In a multivariable adjusted model, presence of carot-
id plaque was associated with 44% greater relative hazard for
a fall-related hospitalization (HR 1.44 95%Cl, 1.18-1.76). Such
association persisted after adjustment for measures of muscle
function including hand grip strength and timed-up-and-go perfor-
mance. Each SD increase in the mean (SD 0.13) (HR 1.10 95%Cl,
1.00-1.21) or maximum (SD 0.15) CCA-IMTs (HR 1.11 95%Cl, 1.01-
1.22) were also associated with greater risk of falls (Table 1).

Conclusion: Measures of carotid atherosclerosis are associat-
ed with a higher long-term risk of injurious falls independent of
measures of muscle function. Further investigations into the im-
portance of clinical and subclinical vascular disease for assess-
ing falls risk are warranted.
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Table 1: Hazard ratios [HR) for inurious fall-related hospitalizations.

Carotid Plague (HR 95%C1) CCAIMT (HR95%01)
Absent (ne563)  Present (n=553) Per 50 of the mean “er 50 of the mazimum
Db {m=1100) [n=1100)
Injurious falls, n (%) 159 (33.6) 239 (43.3) A28 (38.5] A28 (389
Reforent 1.51[1.25-1.83) LA3(104-1.23) 1,14 [1.04-1.24)
Hedorent 148 [1.22-1.79) 111 [101-1.21) 112 [1.02-1.72)
Reforent 144 [1.18-1.76) 110 (1.00-1.21) 101 (101122
e 2 5 0.5, Minimally-adjusted: age, B34 and treatment; Multivariable-adjusted: manimally-adjusted phe prevalent

tic vascular dscase and falls, statin and antifypertensve medication wse, and physical sctivity; CCAIMT: Commen Caratid
Artery Intima-Media Thickness.

Conflict of interest: None
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DIABETES HAS A GREATER IMPACT ON
SUBSEQUENT FRACTURE INCIDENCE IN TIME,
THAN PREVIOUS FRACTURES, SEX AND AGE: A
SURVIVAL ANALYSIS

R. Coronado-Zarco', A. Olascoaga-Gémez de Ledn’, J.
Quinzafos-Fresnedo’, A. Olascoaga-Herrera’, K. Zarco-
Ordoiiez’, N. C. Centeno-Morales’, M. O. Castillo-Macias’

"Instituto Nacional de Rehabilitacién Luis Guillermo Ibarra Ibarra,
Mexico City, Mexico

Background: Diabetes may induce osteometabolic disorders that
lead to increased fracture risk, relation with subsequent fractures
remains unclear.

Objective: To establish the impact in time of fragility fractures,
age, sex and diabetes on subsequent fractures after an index hip
fracture.

Methods: Retrospective, observational and descriptive study.
From database of 670 records of patients aged =50 years with
an index hip fracture between 2014-2017. Follow-up at least 2
months. Retrieved information: previous fracture, age, sex, diabe-
tes and subsequent fracture. Statistical analysis: Central tenden-
cy, dispersion, frequency and percentages. T-Student, Chi square
test. Kaplan-Meyer method, logrank test. Cox regression model.

Results: We included 570 patients, mean age 80.09 years
(SD=19.45), 79.8% women. Mean follow-up time 24.8 months
(SD=120.8). Subsequent fractures on 96 cases, mean time to sub-
sequent fracture 25.9 months (SD=119.5); of these 56.2% occurred
within 2 years after incident fracture. No associations were found
between previous fracture (p=0.3), sex (p=0.265), and diabetes
(p=0.54) for subsequent fractures. Survival analysis only found
association for subsequent fractures with diabetes (p=0.01) and
biological sex (p=0.03). Cox regression analysis model showed
an increased risk only for diabetes (HR=3.8; p=0.017;95% ClI
1.275-11.484).

Conclusion: Patients with diabetes had an increased risk of de-
veloping subsequent fractures. Men patients develop subsequent
fractures earlier.

Keywords: Subsequent fracture, fragility fracture, diabetes melli-
tus, survival analysis.
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TRABECULAR BONE SCORE BY DUAL-ENERGY
X-RAY ABSORPTIOMETRY: A CROSS-SECTIONAL
AND LONGITUDINAL ANALYSIS IN HEALTHY
ADULT MALES

Y. Sertons’, T. Banica’, R. Vandecappelle', B. Lapauw’, S.
Goemaere'

'Ghent University Hospital, Ghent, Belgium

Objective: This study is aimed to identify whether bone turnover
markers and sex steroids are associated with Trabecular Bone
Score (TBS) and longitudinal change in TBS.

Material and Methods: A longitudinal, population-based sibling
pair study was conducted. The cross-sectional and longitudinal
data of 465 healthy men, aged 25 to 45 years at baseline, were
used. Mean follow-up time was 12.5 years. Lumbar spine TBS (L1-
L4) was calculated using the TBS iNsight® software. SHBG, CTX
and PTNP were measured using immunoassays. Total testoster-
one and estradiol were determined by liquid chromatography-tan-
dem mass spectrometry, while free testosterone and free estradi-
ol were calculated. Linear mixed-effects modelling was used to
perform the cross-sectional and longitudinal analyses.

Results: At baseline, total and free estradiol showed a positive
association with TBS while BMI showed a negative association.
Lumbar spine BMD and TBS were moderately and positively corre-
lated at baseline. No associations were found between baseline
TBS and total and free testosterone nor between baseline TBS
and bone turnover markers.

The longitudinal study observed a decline in TBS. Further, a higher
BMI at baseline was associated with a more pronounced decline
in TBS over time. Greater increases in BMI over time were associ-
ated with more pronounced decreases in TBS. Total and free es-
tradiol showed no associations with changes in TBS. In contrast,
lower levels of total testosterone at baseline were associated
with more pronounced decreases in TBS during follow-up. More-
over, an association was found between greater decreases in to-
tal testosterone and more pronounced decreases in TBS. Lastly,
more pronounced decreases in bone turnover markers, CTX and
P1NP, were associated with greater decreases in TBS over time.

Conclusions: In conclusion, these findings suggest that total
testosterone could be seen as a determinant for changes in TBS,
while estradiol could not. These divergent results for the individ-
ual sex steroids suggest that testosterone and estradiol have
an effect on different properties of bone, namely bone microar-
chitecture and bone mass. Further, as changes in bone turnover
markers are associated with changes in TBS, it could be suggest-
ed that change in bone turnover rate has an impact on bone mi-
croarchitecture.
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GENETIC MODEL FOR PREDICTION OF
OSTEOPOROTIC VERTEBRAL FRACTURE RISK IN
WOMEN

P.Marozik', A. Rudenka? K. Kobets', V. Samokhovec? E.
Rudenka?®

"Institute of Genetics and Cytology of the National Academy
of Sciences of Belarus, Minsk, Belarus, 2Belarusian Medical
Academy of Post-Graduate Education, Minsk, Belarus, *Belarusian
State Medical University, Minsk, Belarus

Early identification of individuals with high risk of osteoporotic
vertebral fractures is very important for their prevention. Genetic
predisposition is one of the strongest determinants of fracture
risk. The purpose of present research was to develop genetic
model for predicting risk of vertebral fractures in women with
postmenopausal OP.

Material and Methods. In total, 620 Belarusian women met inclu-
sion criteria, of them 456 with OP and 164 controls. Using PCR,
57 variants located in 28 osteoporosis susceptibility genes were
genotyped as previously described [1]. Genetic risk score (GRS)
was calculated using multiple logistic regression analysis.

Results. We revealed statistically significant associations of CO-
L7A7 rs1800012, COLTAZ2 rs42517, VDR rs7975232, rs1544410
andrs731236,ESR1rs9340799 and rs2234693, MTHFRrs1801133
gene variants with vertebral fracture (p < 0.05). The negative
GRS was allotted to the protective genotypes and positive - to
the risk. The lowest value of the logistic regression coefficient
was assigned to 1 point (rs2234693); rs1800012 and rs7975232
had the greatest impact on fracture risk (3 points); other variants
were equivalent to 2 points. The only protective was rs9340799
(-1 point). In GRS of 5-7 points, individuals with fractures exceeds
those without (OR = 8.3, p<0.0001), and at 8 points and higher,
there were only 5% of study participants without fractures. There-
fore, GRS of 4 points and less was taken as an ordinary, 5 to 7
points - increased, 8 and more - high fracture risk. To determine
the prognostic value of the developed model, ROC-curve was ana-
lyzed (Figure).
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Figure - ROC-curve for a model of vertebral fracture risk

The AUC of 0.81 indicates very good diagnostic level. The mod-
el is characterized by high sensitivity (83%), average specificity
(67%), good accuracy (78%).

Conclusion. The developed model has very good predictive value
and may help to identify individuals with increased fracture risk to
perform preventive measures. Average specificity suggests that
the model may be improved with additional genetic and/or clinical
factors.

Reference. Marozik, P, et al. Vitamin D Status, Bone Mineral
Density, and VDR Gene Polymorphism in a Cohort of Belarusian
Postmenopausal Women. Nutrients 2021, 13, 837. doi:10.3390/
nu13030837
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ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING IN THE FRACTURE LIAISON SERVICE

R.-S. Yang', F.-P. Tseng?, S.-P. Tseng?, T.-H. Yang?, W.-J.
Huang* D.-C. Chan* H.-Y. Chen®

"Department of Orthopedics, National Taiwan University Hospital,
Taipei, Taiwan, 2Health Physics Division, Institute of Nuclear Energy
Research, Atomic Energy Council, Taoyuan, Taiwan, Department
of Orthopedics, National Taiwan University Hospital Hsinchu
Branch, Hsinchu County, Taiwan, “Department of Geriatrics and
Gerontology, National Taiwan University Hospital, Taipei, Taiwan,
SDepartment of Orthopedics, National Taiwan University Hospital,,
Taipei, Taiwan
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Objective: Significant care gap exists for those suffering from
fragility fracture and osteoporosis. We reported the effect of our
protocol and risk factors on 2-years mortality, falls, and recurrent
fractures of a fracture liaison service (FLS) program.

Material and Methods: Our FLS program enrolled patients with in-
cident hip fracture (HF) and untreated vertebral fracture (VF) from
both inpatient and outpatients services from 2 hospitals (N=600).

Different from the traditional statistical analysis, the advanced
machine learner XGBoost (eXtreme Gradient Boosting), which in-
tegrates multiple tree models and stronger interpretability, was
used to identify significant determinants of 2-year mortality, falls,
and recurrent fractures.

Results: The mean age for this cohort was 77.5£10.5 years with
72% female. Two years mortality was 14.2%, fall rate 33.2%, and
recurrent fracture rate 6%. The top 5 risk factors of mortality are
“To do regular exercise or not”, “Have ever hip fracture”, “Self-pay
for osteoporosis drugs”, “Self-care of EQ-5D-5L", “Use steroid or
not”. The accuracy, precision and recall of the mortality model are
85%, 0.88 and 0.95.The top 5 risk factors of falls are “Parkinson'’s
disease or not”, “Osteoarthritis or not”, “Self-care of EQ-5D-5L",
“Use osteoporosis drugs or not”, “T-score”. The accuracy, preci-
sion and recall of the fall model are 70%, 0.76 and 0.85. The top
5 risk factors of recurrent fractures are “Have ever used osteo-
porosis drugs in previous 3 months”, “Self-pay for osteoporosis
drugs”, “Have ever hip fracture”, The 10-year probability of a major
osteoporotic fracture”, “The 10-year probability of hip fracture”.
The accuracy, precision and recall of the recurrent fractures mo-

dle are 97.5%, 0.97 and 1.0.

Conclusion: This study used XGBoost model to discuss risk fac-
tors for mortality, falls, and recurrent fracture among these pa-
tients. In the further, we want to cross-validation results on os-
teoporosis datasets of bone radiographs. We hope the artificial
intelligence and machine learning can be a contribution in devel-
oping new methods as diagnostic tools in clinical settings.

OCs10

CHRONIC IRON DEFICIENCY ANAEMIA (IDA)

IS AN INDEPENDENT RISK FACTOR TO BE
CONSIDERED IN THE MANAGEMENT OF FALLS
DISEASE (FD), FEAR OF FALL (FOF) AND FRAGILITY
FRACTURES OF OLDER ADULTS.

S. K. Bajaj’

'FALLS INSTITUTE OF INDIA [FII], NAGPUR, India

Introduction: Various factors are considered in the prevention of
Falls Disease (FD), Fear of Fall (FOF) and Fragility Fractures. The
significance of Calcium, Vitamins D3 and B12 is well established.
The serum iron is an important but ignored constituent that leads
to Iron Deficiency Anemia (IDA). Anemia is a global health prob-
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lem especially in children of low- income areas, women of child-
bearing age, and the elderly. It is estimated that anemia affects
more than two hillion people worldwide, which accounts for more
than one third of total world population.

Methods: The principal investigator is Consultant OrthoGeriatri-
cian. While registering any new beneficiary in our Falls Institute of
India (FII), it is mandatory to do Comprehensive Geriatric Assess-
ment (CGA). The CGA includes Blood Works, DEXA Scan, HGS ,
SPPB and ECG etc. Blood works include estimations of CBC, PS,
ESR, Fasting and Post Meal Sugar, KFT, LFT, LIPID PROFILE, Vita-
mins D3, B12, Calcium, Iron etc.

The retrospective data of last 3 years between 2019 to 2022 is
considered here. The age group chosen is between 50 years to 93
years. Out of total 100 beneficiaries, 85 females and 15 males are
chosen on the basis of their Sr. Iron readings and responses to
Intravenous Iron Therapy. The reference range of Sr. Iron is 50-170
ug/dl in female and 65-175 ug/dl in males. The lowest value was
2 ug/dl and highest was 65 ug/dl. By looking at the adversities of
Oral Iron Therapy, initially all the beneficiaries were given IV Iron
Therapy by trained nursing staff under supervision of Principal
Investigator [PI].

Initially, 700 mg, 5ml of Iron Sucrose, with 100 ml normal saline
over 30 minutes with all prophylactic precautions to attend any
kind of anaphylactic adverse events was given. Such 10 doses,
1 dose/day were given. After 10 doses, with the gap of 48 hours,
serum iron was re- estimated. The response to IV Iron  Therapy
was significant. On an average, 10 doses increases the value of
Sr Iron by 50 -70 ug/dl. Depending upon the deficiency another
set of 5-10 doses were given, that took the value to 120-130 ug/
dl. The iron doses to be given were calculated by all given tradi-
tional formulas.

RESULTS: The IV Iron Therapy improved the symptoms of fatigue
or tiredness , loss of appetite, chest pain, shortness of breath,
strength in lower limbs, ability to walk few more steps etc signifi-
cantly. After acceptable improvements in the Sr. Iron values, oral
iron therapy was advocated with detailed dietary advice.

CONCLUSIONS: Chronic iron deficiency anemia (IDA), is an inde-
pendent risk factor to be considered while managing the treat-
ment to prevent Falls Disease (FD), Fear of Fall (FOF) and Fragility
Fractures in older adults.

REFERENCE: “Organizational Strategies for the Management of
Intravenous Iron Therapy in Non-Hospitalized Settings” : A Safe
Opportunity to Implement Patient Blood Management in Italy.

Matteo Bolcato, Ivo Beverina, Daniele Rodriguez, Anna Aprile,
Macro Trabucco Aurilio

Healthcare [Basel] 2021 Sep; 9 (9) : 1222. Published online 2021
Sep 16. doi :

10.3390/healthcare9091222, PMCID : PMC8467602

= WORLD CONGRESS ON
n W (] O IOF-ESCEO 2022 VIRTUAL OSTEOPOROSIS, OSTEOARTHRITIS

AND MUSCULOSKELETAL DISEASES




WORLD CONGRESS
ON OSTEOPOROSIS,

OSTEOARTHRITIS AND |IOF-ESCEO
MUSCULOSKELETAL

DISEASES 2022 VIRTUAL

Abstract Book
Committe of Scientific Advisors Abstracts

VIRTUALWCO-IOF-ESCEO.org




COMMITTE OF SCIENTIFIC ADVISORS ABSTRACTS |

CSA-OCI

ASSESSING METASTATIC AND NON-METASTATIC
FRACTURE RISK IN PATIENTS WITH CANCER: IOF
CSA BONE AND CANCER WORKING GROUP

C. B. Confavreux'?3

'Expert Center for Bone Metastases (CEMOS) - Rheumatology
Departement - Cancer Institute of Hospices Civils de Lyon,
Pierre Bénite, France, 2LYOS-INSERM UMR 1033, Université de
Lyon, Lyon, France, *IOF CSA Bone and Cancer Working Group, -,
France

In the last 10 years, fantastic progress has been achieved in
oncology transforming patient prognosis in many cases toward
healing and prolonged remission. This change of paradigm raised
new issues and particularly “life after cancer” and its quality. Lo-
comotion and the resumption of physical activity is an essential
part of this “life after cancer”. This implies resistant bones and
paying attention to fracture risk. Clinicians will encounter two sit-
uations. The first one will be adjuvant setting in patients without
bone metastasis but facing cancer treatment induced bone loss
(CTIBL). It is typically the case in postmenopausal women receiv-
ing hormonal deprivation treatment for breast cancer or men with
hormonosensitive prostate cancer. In this setting, physicians deal
with global bone fragility assessment. Recent guidelines will be
presented. The second situation will be to assess local fracture
risk in a bone metastasis. Reference scores such as Mirels are
outdated since they were developed with old imagery tools and
before the cancer revolution of personalized medicine and new
treatments. qCT and numerical simulation offer new evaluation
tools that can be developed in daily practice to help physicians in
their evaluation of bone metastatic fracture risk. MEKANOS pro-
ject will be presented as an illustration.

Conflict of interests. MSD avenir research grant, AMGEN, BMS,
DREAMER Novartis

CSA-OC2

THE ROLE OF BONE MICROSTRUCTURE IN
DIABETES-RELATED BONE FRAGILITY

S. Ferrari’
'Geneva University Hospital, Geneva, Switzerland

on behalf of the IOF-CSA Working group on Bone and Diabetes

Diabetes is associated with a 2-5x increase in fracture risk, the
highest risk seen in type 1 diabetes. Part of this increased risk
is carried by the propensity to falls, itself related to the risk of
hypoglycemia with certain diabetes drugs. The determinants of
bone fragility in diabetes markedly differ from post-menopausal
osteoporosis, including low bone turnover, normal-high bone min-
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eral density in type 2 diabetes, non-covalent collagen cross-link-
ing (by end-glycation products - AGEs), and a higher degree of
matrix mineralization, to name a few. Whether diabetes is also
characterized by alterations in bone microstructure is yet uncer-
tain. Numerous cross-sectional cohort studies using high-resolu-
tion micro-CT at distal radius and tibia have examined this ques-
tion, but their results may differ according to the diabetes profile
of the subjects included, namely the type of diabetes, duration
and severity of disease, use of oral medications or insulin, lev-
el of glycemic control (HbA1c), etc.... What appears from these
studies though, is that trabecular bone volume and structure
do not seem to be altered, - again contrarily to post-menopausal
osteoporosis-, whereas cortical bone alterations, mostly cortical
porosity, has been reported in some, but not all studies. In this
case, cortical porosity seems more to be prominent when micro-
vascular complications and/or fractures are present. However,
because of the low bone turnover state observed in diabetes, it
remains unclear how and when cortical porosity develops. On an-
other side, some studies looking at bone material properties by
in vivo micro-indentation suggest a lower resistance of the bone
tissue itself. Clearly, longitudinal studies in diabetics cohorts are
needed to better understand the determinants of bone fragility in
this disease.

CSA-OC3

CAN WE IMPROVE COMMUNICATION OF RISK
TO PATIENTS? A PROJECT FROM THE IOF CSA
EPIDEMIOLOGY AND QUALITY OF LIFE WORKING
GROUP

M. Hiligsmann'

Department of Health Services Research, CAPHRI Care & Public
Health Research Institute, Maastricht University, Maastricht,
Netherlands

Effective communication between healthcare professionals and
patients is an important aspect of patient-centered care and
shared decision-making. Nowadays, several tools (e.g. FRAX®)
are available to evaluate fracture risk of patients. Communicat-
ing fracture risk and benefits associated with taking a medication
in a clear and intuitive way to patients is essential, but remains
difficult. Many patients do not understand the words used by
clinicians when describing medical information. There is a need
for improvement in healthcare professionals’ communication to
patients regarding risk of fracture, aiming to increase patients’
understanding of the risks and consequences of fractures and
potentially treatment intake.

The RICO (RIsk Communication in Osteoporosis) international
project, endorsed by the IOF CSA Epidemiology and Quality of Life
working group, has been created to understand patients’ prefer-
ences for framing fractures risk. This session will present the first
learnings of the RICO project on how to improve communication
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of risk of patients. First, results from two scoping reviews (Beau-
dart et al. Osteoporosis International, 2021) that were conducted
to review recommendations and guidelines for communication
regarding general health risk, and to investigate communication
strategies regarding risk of fracture will be presented. Healthcare
professionals will be invited to apply these recommendations to
optimize a patient-centered approach to reducing risk of frac-
ture. Second, results from interviews with 26 patients at risk for
fractures will be shared. Through these interviews, patients were
asked to critically reflect on preliminary fracture framing pres-
entations and they underlined the importance of visual aids in
support to oral communication between patients and healthcare
professionals. Next steps and expected outcomes of the RICO
project will then be discussed including the ongoing collection
of semi-structured interviews with 30 patients in 20 osteoporosis
centers around the world. Finally, some considerations for the fu-
ture of risk communication in osteoporosis will be shared.

Disclosure: the RICO project has received funding from Amgen
us.
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CAPTURE THE FRACTURE CELEBRATING 10 YEARS
— LEARNINGS AND SUCCESSES

K. Akesson'

"Professor, MD, PhD, senior consultant, Dean Faculty of Medicine,
Lund University, Lund, Sweden

Capture the Fracture was launched during 2012, over these years
there has been vast progress in availability and development of
fracture liaison services across the globe but the gap in service is
still larger than those patients covered.

Capture the Fracture has been a great success and a learning
experience. The Best Practice Framework is the backbone and
applicable with local adaptation in all settings around the world.
After initiation and providing the building blocks, monitoring and
systematic follow-up and sustainability as key issues.

The best practice frame work is based on 13 standards following
the care pathway from identifying patients with fracture, evalua-
tion, initiation of therapy or other preventive measures to follow-up
and monitoring. The next step is to evaluate progress, successes
and room for improvement, in order to do so key performance
indicators aligned with the standard have been developed. This
allows for continuously evaluating both patients and the service.

To encourage a world-wide implementation of fracture liaison ser-
vices for secondary prevention of future fractures, an extensive
digital tool box has been developed on the Capture the Fracture
website. It allows for “Getting mapped” by applying for have each
service evaluated against the standards and as of today, 704 sites
are on the map as either bronze, silver or gold services and repre-
senting 50 countries around the globe.

The success is obvious, but there are still large gaps in post-frac-
ture care and prevention. The vision for the next decade will be
improved personalized patient management, fracture liaison
service extending into covering many more health and hospital
services with complete systems integration and easily accessible
tools for monitoring through comparative registries.

This symposium will highlight the most important steps to suc-
cess, the currently available tools, how to get mapped and the
future.
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NSS2

IMPLEMENTING PHYSICAL ACTIVITY AS A CARE
FOR OLDER ADULTS FOLLOWING IN GERIATRIC
OUTPATIENT CLINICS

M. Aubertin-Leheudre’

'Département des Sciences de I'Activité Physique, Groupe de
Recherche en Activité Physique Adapté, Université du Québec a
Montréal (UQAM), Montréal, Canada

Physical capacity is a prerequisite for social participation for old-
er adults. With age, balance, strength and muscle mass decline,
making it difficult to perform domestic tasks. It is recognized that
physical activity reduces the risk of functional decline and coun-
teracts the loss of physical and cognitive autonomy. However, the
prescription of physical activity in geriatric outpatient clinics for
frail populations is almost non-existent. Thus, a negative spiral
is established since the lack of physical activity induced by this
sedentary behaviour (social and physical isolation) contributes to
the physical deconditioning which accelerates the state of frailty
and the decline in mobility of older adults and consequently lead-
ing to the use of the healthcare system. Among the reasons for
the absence of exercise recommendation is: 1) the lack of train-
ing and specific tools for physicians and, 2) the fear of injury, the
lack of specific prescription and the inability to move around (lack
of transportation) for patients and their caregivers. Fortunately,
studies have shown that it is feasible to carry out assessments
and adapted physical activity programs remotely, with or without
the use of technology, for frail older adults. Indeed, a solution in-
tegrated with technology in order to potentially be administered
remotely was designed using a pragmatic and co-construction ap-
proach. This tool (PACE) via its objective and subjective decision-
al tree, allows to determine the mobility profile of the older adult
and to prescribe one of 35 adapted, specific and unsupervised
physical activity programs (1 session per day during 12 weeks)
to prevent or counteract deconditioning and loss of autonomy.
The feasibility, acceptability, safety and potential effectiveness of
PACE were measured and compared to usual care.
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NSS3

IMPLEMENTING PHYSICAL ACTIVITY FOR
COMMUNITY-DWELLING PRE-DISABLED SENIORS
DURING ISOLATION PERIODS (E.G. COVID 19
PANDEMIC)

F. Buckinx'

'Département des Sciences de I'Activité Physique, Groupe de
Recherche en Activité Physique Adapté, Université du Québec a
Montréal (UQAM), Montréal, Canada

Physical inactivity and sedentary lifestyle affect more than 50% of
the older adults. The COVID-19-related lockdowns have imposed
sedentariness and limited seniors’ mobility and engagement in
physical activity, which could precipitate or accelerate frailty or
loss of functional capacities.

However, maintaining or improving the physical condition is of
critical importance as our population ages. Fortunately, previous
studies showed that pragmatic web tools integrating physical ex-
ercise (PE) programs that are adapted to older adults functional
capacities are potential solutions to prevent their physical de-
cline. Moreover, 50% of seniors use the Internet every day and
have a tablet, computer or smartphone. Thus, implementing re-
mote PE using web technology could be a solution to maintain the
health in older adults while avoiding physical contact and risk of
contagion. In times of restricted physical activity due to pandem-
ics, home-based exercises could be an alternative to counteract
physical inactivity and to keep older adults fit and healthy. There-
fore, it was important to assess if distance-training in PE helps
counteract the lockdown deleterious effects (sedentary/inactivi-
ty) in pre-disabled seniors.

NSS4

IMPLEMENTING PHYSICAL ACTIVITY FOR OLDER
ADULTS IN NURSING HOMES

0. Bruyére'

"World Health Organization (WHO) Collaborating Center for Public
Health Aspects of Musculoskeletal Health and Aging, Division of
Public Health, Epidemiology and Health Economics, University of
Liege, Liege, Belgium

The majority of nursing home residents are physically inactive.
Most of their time is spent sleeping, doing nothing or watching TV
in a lying or sitting position. Promoting regular physical activity is
considered to be an effective strategy in reducing all-cause mor-
tality and improving quality of life among older adult from nursing
homes. In order to move beyond the relatively monotonous life-
style in nursing homes, making physical activity enjoyable and so-
ciable could encourage residents to participate in activities more
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regularly. Growing evidence indicates that gaming approaches for
physical activity promotion, such as interactive video games or
giant board games, led to increased enjoyment and motivation
in addition to positive cognitive and physical outcomes. Interest-
ingly, physical activity contests among nursing homes has been
shown to be feasible and may improve the motivational climate
and physical performance. At last, it has recently been suggested
that participants of group exercise sessions tended to perceive
motivational climate as more task-involving than ego-involving
and highlighted the importance of individual positive feedback,
new exercises and mutual aid.

NSS&

DEVELOPMENT OF THE BUILD BETTER BONES
WEBSITE TO SUPPORT REHABILITATION FOR
PEOPLE WITH OSTEOPOROSIS

D. Pinto’

'Department of Physical Therapy,
Milwaukee, Milwaukee, United States

Marquette  University,

Evidence suggests that the best outcomes after a fragility frac-
ture are achieved through “patient-centered multidisciplinary
care” which includes both pharmacologic and nonpharmacologic
care extending beyond the initial visit for the fracture. Recently,
a literature review conducted by the International Osteoporosis
Foundation’s Rehabilitation Working Group, published in Osteo-
porosis International, discussed the rehabilitation interventions
used in the management of fragility fractures including exercise,
balance, fall prevention, nutrition, and other therapies. The litera-
ture review considered primary to tertiary prevention of fracture.
The Rehabilitation Working Group decided to develop a website
to increase awareness of osteoporosis rehabilitation strategies
to patients, caregivers and physicians. The purpose of this talk
is to present the new website developed by this working group,
www.BuildBetterBones.org. We will present the development pro-
cess including patient, provider, and researcher stakeholder feed-
back about the website using interviews, surveys and listening
sessions. We will present website features along with plans for
future development and dissemination. This will be an interactive
session in which we seek to engage with the audience to apply
feedback to our web-development process.
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NSSé

REHABILITATION INTERVENTIONS IN PATIENTS
WITH OSTEOPOROSIS AND FRAGILITY FRACTURE

0. Bruyére'

"WHO Collaborating Center for Public Health aspects of musculo-
skeletal health and ageing, Division of Public Health, Epidemiology
and Health Economics, University of Liege, Liege, Belgium

Recently, the Rehabilitation Working Group of the International
Osteoporosis Foundation conducted a review of the current state
of the evidence for rehabilitation strategies post fragility fracture.
It was shown that multi-modal exercise post fragility fracture to
the spine and hip is strongly recommended to reduce pain, im-
prove physical function, and improve quality of life. Outpatient
physiotherapy post hip fracture has a stronger evidence base
than outpatient physiotherapy post-vertebral fracture. Appropri-
ate nutritional care after fragility fracture provides a large range
of improvement in morbidity and mortality. Education increases
understanding of osteoporosis which in turn increases utilization
of other rehabilitation services. Education may improve other
health outcomes such as pain and increase a patient’s ability for
self-advocacy. The Working Group concluded that rehabilitation
interventions are inter-reliant and research investigating the inter-
action of exercise, nutrition and other multi-modal therapies may
increase the relevance of rehabilitation research to clinical care.

NSS7

SEQUENTIAL AND COMBINED TREATMENT:
CONCEPTS, RATIONALE AND GUIDELINES

L. F Vidal Neira', L. F. Vidal Neira??

'Specialist in Rheumatology. Head of the Rheumatology
Department at Hospital Maria Auxiliadora, Lima, Peru, 2Medical
Director at Centro Diagndstico de la Osteoporosis y Enfermedades
Reumaticas - CEDOR, Lima, Peru, °IOF Latin America Regional
Advisory Council - Chair, Lima, Peru

Data from pivotal studies of currently available antiresorptive and
anabolic medications used to treat osteoporosis have demon-
strated safety and efectiveness once used as single interven-
tions. The expected effect demonstrated on various single-drug
pivotal studies is fracture risk reduction that can be translated
through incremental bone mineral density and bone remodeling
markers modifications.

Bone mineral density, measured at total femur, has proven to be
an excellent surrogate marker of subsequent fracture risk in in-
dividual patients on or after osteoporosis treatment. While CTX
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and P1NP have shown their usefullness for monitoring biochem-
ical changes under antiresorptive and anabolic treatment circun-
stances, respectively.

For those patients remaining at a persistantly very high risk of
fracture after five to ten-year treatment period, a customized ap-
proach is necessary. This approach demands the association of
drugs in pre-planned sequential treatment or in a simultaneously
combination. But, only recently, the combined and/or sequential
administration of two agents has gained a more substantial sup-
port provided by larger trials.

There are several reasons why a two-drug approach should be
considered:

+ As a chronic disease, osteoporosis requires long-term manage-
ment and none of the currently available antiresorptive agents
has proven safety and efficacy beyond 10 years of treatment.
Anabolic agents also have limited evidence for intervals that
range from 12 to 48 months, at most.

+ Some patients may experience therapeutic failure, demanding a
change or an additional drug administtration.

+ A therapeutic approach that offers, at the same time, inhibition
of bone resorption and induction of bone formation, might con-
ceptually be superior once it offers a double-sided rather than
single-sided drug effect.

A considerable number of sequential and combination options
is available, and some clinical studies have investigated their ef-
fect. However, the evidence is still scarce. An algorithm for the
management of patients at low, high and very high risk of osteo-
porotic fractures has showed that, for patients at very high risk of
fracture, starting treatment with an anabolic agent seems most
appropriate approach. But, in the vast majority of cases, osteo-
porotic patients usually are exposed to antiresorptive drugs for
longer periods before they are changed into anabolic treatment.
Therefore, it is needed to discuss what to expect while transition-
ing from these two classes of drugs as well what to expect when
a combination is mandatory for some reason. In this session,
the recommendations of different guidelines on sequential and
combined treatment will be reviewed, addressing those to be pr-
effered or avioded in clinical practice.

References:

+ Cummings SR, San Martin J, McClung MR, Siris ES, Eastell R,
Reid IR, et al. Denosumab for prevention of fractures in post-
menopausal women with osteoporosis. N Engl J Med. 2009;
361:756-65.

+ Black DM, Delmas PD, Eastell R, Reid IR, Boonen S, Cauley JA, et
al. Once-yearly zoledronic acid for treatment of postmenopaus-
al osteoporosis. N Engl J Med 2007; 356:1809-22.

+ Neer RM, Arnaud CD, Zanchetta JR, Prince R, Gaich GA, Regin-
ster JY, et al. Effect of parathyroid hormone (1-34) on fractures
and bone mineral density in postmenopausal women with oste-
oporosis. N Engl J Med 2001; 344:1434- 41
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+ Miller PD, Hattersley G, Riis BJ, Williams GC, Lau E, Russo LA,
et al. Effect of Abaloparatide vs Placebo on New Vertebral Frac-
tures in Postmenopausal Women With Osteoporosis: A Ran-
domized Clinical Trial. JAMA 2016; 316:722-33.

NSS8

COMBINATIONS AND SEQUENCES TO BE
AVOIDED

J. J. Carey’

"Professor in Medicine National University of Ireland, Galway,
Ireland

Osteoporosis medication regimens remain unusual in that all in-
dividuals are given the same dose or the same treatment in many
jurisdictions, and the same response is expected. Such practice
is rarely engaged in other illnesses where doses are often based
on age, weight, disease severity and co-morbidities. Osteoporosis
medications have important limitations including:

+ The sub-optimal effect on vertebral fractures
+ The often poor effect on non-vertebral fractures as well

+ The widespread concerns about toxicity despite a dearth of ev-
idence

+ The period of time needed to present any clinical benefit, and
+ Complex dosing regimens that might interfere with adherence.

While it is enticing to consider lower or higher doses, or different
combinations or sequences of medications, large clinical studies
with validated fracture outcomes are few, and often the evidence
lags behind, or contradicts the practice. Changes to a “substitute”
or “better” medications may require a primary “failure” of a cer-
tain option in order to be considered for approval, while in other
cases combinations and sequences are employed. A number of
clinical trials comparing different medications, dosing regimens,
combinations and sequences have been completed in the last two
decades.

One situation that requires attention is the transition from deno-
sumab to teriparatide. It has been demonstrated that, in the first
six months of switching from denosumab to teriparatide, there
is a rapid decline in spine BMD, with concomitant extensive and
progressive bone loss at the hip and distal radius. It represents
a potentially dangerous situation where bone remodeling acce-
letares with increases in biomarkers of skeletal turnover to lev-
els highly above baseline. Although the pathophysiology of this
phenomenon is not clear, considering the detrimental effects of
denosumab discontinuation without sequential antiresorptive
theraoy per se urges clinicians to continue treatment with deno-
sumab or to shift to another antiresorptive agent while treating
with teriparatide after denosumab withdrawal. Another potten-
cially ominous situation is the combination of two antiresorptive
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agents like bisphosphonates and denosumab that might lead to
extremely low bone turnover atypical fractures or predispose the
patient towards osteonecrosis.

In this session these data will be addressed focusing what com-
binations and sequences are probably best avoided in clinical
practice.

References:

+ Boonen S, Marin F, Obermayer-Pietsch B, Simdes ME, Barker C,
Glass EV, Hadji P, Lyritis G, Oertel H, Nickelsen T, McCloskey
EV. Effects of previous antiresorptive therapy on the bone min-
eral density response to two years of teriparatide treatment in
postmenopausal women with osteoporosis. J Clin Endocrinol
Metab. 2008 Mar;93(3):852-60.

Adler RA, El-Hajj Fuleihan G, Bauer DC, Camacho, PM, Clarke
BL et al. Managing Osteoporosis in Patients on Long-Term Bi-
sphosphonate Treatment: Report of a Task Force of the Amer-
ican Society for Bone and Mineral Research. J Bone Min Res
2016; 31: 16-35.

Kendler DL, Marin F, Zerbini CAF, Russo LA, Greenspan SL, Zikan
V, et al. Effects of teriparatide and risedronate on new fractures
in post-menopausal women with severe osteoporosis (VERO):
a multicentre, double-blind, double-dummy, randomised con-
trolled trial. Lancet. 2017; 391(10117):230- 40.

NSS9

SUCCESSFUL ASSOCIATIONS, TTMMING AND
ENDPOINTS

B. Muzzi Camargos™??

'Bone Densitometry Unit Coordinator at Rede Mater Dei de Saude
- Brazil. Vice President for Densitometry at Radiology Society
of Minas Gerais, Belo Horizonte, Brazil, 2Member of the IOF
Committee of Scientific Advisors, Belo Horizonte, Brazil, *Member
of the National Osteoporosis Commission at the Brazilian
Federation of Assotiations for Gynecology and Obstetrics, Belo
Horizonte, Brazil

Previously fractured patients at very high risk of subsequent frac-
tures and patients with bone mineral density T-scores below -3.0
require therapeutic interventions able to provide a rapid fracture
risk reduction. In this scenario, the body of evidence comparing
anabolic and antiresorptive medications in randomized trials has
pointed out in favor of the superiority of anabolic agents (i.e.
Abaloparatide and Teriparatide) over the ones that represent the
antiresorptive therapy (i.e. Bisphosphonates and Denosumab). It
also has shown that the previously administration of antiresorp-
tives may, at least, partially blunt or mitigate the anabolic drug
efficacy and should be avoided; specially when bisphosphonates
are the antiresorptives in question. Nevertheless, not all antire-
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sorptves interact negatively with Teriparatide. The Denosumab
and Teriparatide Administration (DATA) trial showed that a com-
bination of Teriparatide and Denosumab, when administered si-
multaneously, increased bone mineral density, improved skeletal
microarchitecture and elevated bone strength to a greater extent
than either drug when administered alone. This is one example
of a desirable combination where both drugs, despite of repre-
senting opposite mechanisms of action, interact positively with
each other, providing a superior effect as measured by the surro-
gate markers described before. As well as the specificity of the
agents used as a combination matters; the different timming and
sequence of drug administration also makes a huge difference.
Potent antiresorptive agents, like Zoledronic Acid and Denosum-
ab, reduce vertebral fracture incidence by 65% compared with
placebo over the first year of treatment. However, only 20-25% of
nonvertebral fracture risk reductions are demonstrated after three
years of therapy. Although there are very impressive numbers on
both classes of drugs, anabolic agents performed better than
antiresorptives on incident vertebral and non-vertebral fracture
risk reduction for higher risk populations. A head-to-head study
of two anabolic agents - Abaloparatide and Teriparatide - has
demonstrated that new vertebral fracture incidence was reduced
by 86% for Abaloparatide and by 80% for Teriparatide compared
to placebo, at 18 months of therapeutic intervention. Abaloparati-
de and Teriparatide showed a reduction of 43% and 28%, respec-
tively, on the incidence of non-vertebral fractures versus placebo,
within eighteen months of treatment. Considering the non head-
to-head data obtained from the pivotal trials above-mentioned,
anabolic agents can produce rapid reductions in fracture risk, at
twelve to eighteen months for vertebral and nonvertebral sites
when compared to antiresorptive medicatiions. As the vertebral
and non-vertebral fracture risk reduction is significantly greater
for anabolic rather than antiresorptive agents; it is reasonable to
priorize, whenever posible, a sequential use of anabolics before
antiresorptives on very high risk patients.

References:

+ Leder BZ, Tsai JN, Uihlein AV, Burnett-Bowie SA, Zhu Y, Foley K,
et al. Two years of Denosumab and teriparatide administration
in postmenopausal women with osteoporosis (The DATA Ex-
tension Study): a randomized controlled trial. J Clin Endocrinol
Metab 2014; 99:1694-700.

« Eastell R, Rosen CJ, Black DM, Cheung AM, et al. Pharmacolog-
ical management of osteoporosis in postmenopausal women:
An Endocrine Society clinical practice guideline. J Clin Endo-
crinol Metab 2019; 104:1595-1622.

+ Kanis JA, Harvey NC, McCloskey E, Bruyére O, Veronese N, et
al. Position Paper. Algorithm for the management of patients
at low, high and very high risk of osteoporotic fractures. Osteo-
poros Int 2020; 31:1-12.
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INTRODUCTION AND DEMOGRAPHIC REGIONAL
OVERVIEW

S. Cerdas Pérez’

'University of Costa Rica, Department of Endocrinology, Hospital
Cima San José, Costa Rica, President of the Costa Rican
Menopause and osteoporosis Society, San José, Costa Rica

Ten years after the publication of the Latin America Audit in 2012,
the AUDIT LATAM 2021 Steering Committee, following I0F guid-
ance, invited the countries of the Latin American region to col-
laborate in this second, revised edition of the regional audit. The
research project included two phases. Phase 1 main objectives
were to update the population demographic data, to desc